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BATCHTOWN HREP
EXECUTIVE SUMMARY

The Batchtown Habitat Rehabilitation and Enhancement Project is part of the Upper
Mississippi River System-Environmental Management Program. The project is located on the Illinois
side of the Mississippi River, in Pool 25, just upstream of Lock & Dam No. 25. The project area is
contained within the Mark Twain National Wildlife Refuge, and is managed by both the U.S. Fish
and Wildlife Service and the Illinois Department of Natural Resources (formerly the Illinois
Department of Conservation). The 3,327-acre project consists of approximately 989 acres of forested
wetland, 224 acres of cropland, 13 acres of moist soil, 1,172 acres of non-forested wetland and 929
acres of water.

The Batchtown area was once a prime habitat site for large numbers of migrating waterfowl.
However, its habitat has been severely degraded due to siltation received from the Mississippi River
and from runoff from a fairly large and steeply-sloped local upland watershed system. Additionally,
necessary releases of water from Pool 25 cause harmful water level fluctuations in the project area.

The project’s management goal is to restore and maintain riverine habitat diversity to benefit
fish, wildlife and freshwater mussels. Specific objectives of this project are to: increase diversity of
wetland types within the project area, create a water-level management capability that is independent
of water levels in Pool 25, reduce the rate of siltation throughout the project area, improve habitat
quality and quantity of bottomland forest within the project area, improve spawning habitat for
riverine fishes, improve overwintering habitat for fish in side channels and backwaters, improve side
channel habitat by preventing river-borne sediment from filling the side channels, and ensure adequate
long-term water flow over the freshwater mussel beds.

The measures idendified and evaluated to address the problems include: berms for interior
water control and to prevent frequent flooding; gated water control structures; pump stations; fish-
passage structures; dredging of side channels, lakes, and backwaters; dredge spoil for island
construction; dike construction; bottomland forest habitat improvements; off-bankline revetment;
upland sediment control measures; and the acquisition of wildlife lands for wetland restoration and
protection.

This report documents the formulation of specific management measures and evaluates them
as to their acceptability to the US Fish and Wildlife Service and the Illinois Department of Natural
Resources, and evaluates the measures as to their engineering effectiveness, their ability to meet the
project objectives, and as to their cost effectiveness.

The recommended plan consists of variations and improvements made to a Concept Plan C to
more address ecosystem objectives. The attached schematic shows the general locations of
recommended measures.

Habitat enhancements from the project are estimated to provide a net gain of 903 average
annual habitat units (AAHUSs) for wildlife and 746 AAHUs for fishes, and 56 AAHUs for mussels.
Fully funded project costs including planning study costs, preparation of plans and specifications,
construction costs, and construction management costs are estimated to be about $8,148,000, and
annual operation, maintenance and rehabilitation costs are about $83,000.
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BATCHTOWN HREP

1. INTRODUCTION

A. Purpose of Report. The purpose of this Definite Project Report (DPR) is to
present a detailed proposal for the rehabilitation and enhancement of fish and wildlife habitat
resources at the Batchtown 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. The Environmental
Assessment (EA) for the project is integrated with this DPR, including a section devoted to
the Finding of No Significant Impact (FONSI).

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

Section 1103. UPPER MISSISSIPPI RIVER PLAN.

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

(2) To ensure the coordinated development and enhancement of the
Upper Mississippi River system, it is hereby declared to be the intent
of the Congress to recognize that system as a nationally significant
ecosystem and a nationally significant commercial navigation system.
Congress further recognizes that the system provides a diversity of
opportunities and experiences. The system shall be administered and
regulated in recognition of its several purposes.

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

-,

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

. . .




C. Applicable Policy on Cost Sharing.

® Engineering and design (study costs and preparation of plans and specifications),
supervision and administration, and construction costs are 100% Federal funded per WRDA
1986, Section 906 (e)(3) for the project on Federally-owned land.

® The Hillside Sediment Control Program costs are 75% Federal funded and 25%
non-Federal funded, per WRDA ’86 (See MOA, Appendix J-4)

® Operation, Maintenance, and Rehabilitation are borne 100% by the local sponsors
(Illinois Department of Natural Resources and the US Fish and Wildlife Service), per Section
107(b) of the Water Resource Development Act of 1992.

D. History of UMRS-EMP.

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

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

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

A General Plan for implementation of the EMP was completed by the North Central
Division, U.S. Army Corps of Engineers (NCD), in January 1986. The U.S. Fish and



Wildlife Service, Region 3, and through the Upper Mississippi River Basin Association
(UMRBA), the five affected states (Illinois, Iowa, Minnesota, Missouri, and Wisconsin) also
participated in the development of the General Plan.

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

E. Purpose and Elements of EMP.

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

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

° Habitat Rehabilitation and Enhancement Projects
® Long Term Resource Monitoring

L Computerized Inventory and Analysis System

L Recreation Projects |

] Economic Impacts of Recreation Study

® Navigation‘ Traffic Monitoring



F. Project Selection Process.

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

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

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

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

(2) Project Eligibility Criteria. Coordination with the States and the Fish and
Wildlife Service during the preparation of the General Plan and several Annual Addenda led
to an examination of the Comprehensive Master Plan for the Management of the Upper
Mississippi River System. The Master Plan, completed by the Upper Mississippi River
Basin Commission in 1981, was the basis of the recommendations subsequently enacted into
law in Section 1103. The Master Plan report and the General Plan identified examples of
potential habitat rehabilitation and enhancement techniques. Consideration of the Federal
interest and Federal policies has resulted in the following findings set forth in Annual
Addenda:

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



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

backwater dredging

dike and levee construction

island construction

bank stabilization

side channel openings/closures

wing and closing dam modifications

aeration and water control systems

waterfowl nesting cover (as a complement to one of the other project types)
acquisitions of wildlife lands (for wetland restoration and protection) Initially
not to be pursued, but by November 30, 1994, Headquarters, U.S. Army
Corps of Engineers had granted approval for the acquisition of land for EMP
projects under certain conditions.

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

(3) Project Selection. In the past, projects have been nominated and ranked
for inclusion in the St. Louis District’s habitat projects program by the Illinois Department of
Natural Resources, the Missouri Department of Conservation, and the USFWS, based on a
consensus of the agencies’ management objectives.

G. Project Location. The project area consists of "General Plan" land on the Illinois
side of the Mississippi River including the Batchtown State Fish and Waterfowl Management
Area and portions of the Mark Twain National Wildlife Refuge. The project location is just
upstream of Lock and Dam No. 25 [between Mississippi River Miles (MRM) 241.4 and
248.4] (see Figure 1). The northern portion--and about half of the project area--is managed
by the US Fish & Wildlife Service, and the other half by the Illinois Department of Natural
Resources. General Plan land is land that was acquired by the U.S. government through the
Department of the Army for the improvement of navigation in the upper Mississippi River to
provide a 9-foot channel, and is land that was incorporated into a general plan for fish and
wildlife conservation and management. Adjacent to, and contributing runoff into the
Federally-owned project land are eleven upland watersheds totalling 7,631 acres (12 square
miles).






0‘(\

o e —

—-

\ MINNESOTA 0 25 50 100 MILES
— e )
‘,
' L
( ke g
: ¢ periof
\ )
! \
- \
4:, X River
\ 3 s -N
! 47')’0 e $ f
| G@o’ %) & ﬂ
! %4, x
] /‘,e ‘Cu)
| ¢ &
; WISCONSIN c
- 2
(T — e S
; %, S
)2 )
\ Y X
= BN~ S
\ IOWA %
Y <. PR
(\
g :
2 R i
N e e e ¢/ ILLINOIS |
LS \g.’
i\ \\~\\¢° l
™ PROJECT LOCATION
{ Cuivre River ’ n
R N tep2s S o ¢
. R \ < v
[ isso” R |
1 J j ,/
T St. Louis 2 ‘
| N Do
[ antd <~
i r
| MISSOURI 0
— O,
i i,
e o e e e el ) ’
{ U.S. Army Engineer District, St. Louis

Corps of Engineers  St. Louis, Missouri

UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
BATCHTOWN
HABITAT REHABILITATION AND
ENHANCEMENT PROJECT

6 LOCATION MAP

FIGURE 1







2. EXISTING CONDITIONS.

A. Physical Setting. The 3,327-acre project consists of approximately 989 acres of
forested wetland, 224 acres of cropland, 13 acres of moist soil, 1,172 acres of non-forested
wetland and 929 acres of water.

The project area is almost entirely owned by the federal government but is managed
by two different agencies. The U.S. Fish and Wildlife Service manages 1,407 acres of the
area as part of the Mark Twain National Wildlife Refuge. This area is known as the
Batchtown Unit and is divided into two sections for management purposes, the middle unit or
pool (1,007 acres), and the lower unit or pool (400 acres) (see Figure 2). This portion of the
project area consists of approximately 613 acres of forested wetland (446 acres, middle unit
and 167 acres, lower unit), 214 acres of cropland (134 acres, middle unit and 80 acres,
lower unit), 13 acres of moist soil (middle unit), 233 acres of non-forested wetland (152
acres, middle unit and 81 acres, lower unit) and 334 acres of water (262 acres, middle unit
and 72 acres, lower unit).

The Illinois Department of Natural Resources manages the remaining 1,920 acres as
the Batchtown Unit of the Mississippi River Fish and Wildlife Area under a cooperative
agreement with the USFWS and the Corps. This portion of the project area consists of 376
acres of forested wetlands, 10 acres of cropland, 939 acres of non-forested wetlands (22
acres is seasonally flooded) and 595 acres of water.

The acreage for the project area and its component habitat types were derived from
planimetering of maps and may vary from some acreage obtained from legal descriptions.

Twelve square miles of upland watersheds direct precipitation runoff and soil erosion
into the project area, and are also included into the study area. Earlier in the EMP, a policy
had existed to limit EMP projects to federally-owned land, and not privately owned land
adjacent or contiguous to the federally-owned land. In November, 1994 Headquarters, U.S.
Army Corps of Engineers changed the policy to grant the acquisition of land as an acceptable
habitat measure if well justified.
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B. Water Resources. The minimum water surface elevation at the project area is
approximately 429.0 feet National Geodetic Vertical Datum (NGVD). Generally, stages at
the lower end of the project area are nearly the same as Lock and Dam 25 and are slightly
higher at the upper end of the lower unit of the federal refuge. The middle unit of the refuge
is generally higher than the pool elevation except when drawn down for management
purposes. The normal pool elevation at Lock and Dam 25 is 434.0 NGVD. Water levels in
the project area fluctuate frequently due to the water level management of Pool 25 and the
proximity of the project area to the lock and dam. See an additional discussion of water
level regulation under E. (3) Backwaters.

C. Geology and Soils.

(1) Geology. The Batchtown project area is part of the geologic area of
Illinois known as the Upper Mississippi River and Illinois River Bottomlands Division. This
division generally encompasses the Mississippi River and floodplain above its confluence
with the Missouri River. The area immediately adjacent to the project area along the east
side is part of the Middle Mississippi Border Division, a driftless area never covered by
Pleistocene glaciation. Bedrock in the project area consists of limestone and sandstone
associated with dolomite. Most of the bedrock in the project area is deeply covered by
alluvial deposits.

(2) Soils. Information regarding the soils in the project area are taken from
two sources: (Natural Resources Conservation Service (NRCS) - Soils Survey Calhoun
County, Illinois and Soil Borings taken in June and July, 1991.

NRCS-Soil Survey. The Beaucoup-Tice Association consists of soils in the
Mississippi River flood plain. This association is poorly drained to somewhat poorly
drained, nearly level, silty soils formed in alluvium. This association covers the entire
project area. The predominant soil types are: Beaucoup silty clay loam - wet, which is
subject to annual flooding and ponding; Beaucoup silty clay loam, also subject to annual
flooding and ponding but on slightly higher elevations; Sarpy sand, subject to frequent
flooding and having little or no profile. All of these soils are listed as best used for
management of wetland wildlife. These three soil types combined cover over 80 percent of
the project area and are the primary soils in the lower, state-managed portion.

The Tice soils, which comprise the remainder of the project area, are somewhat
poorly drained, located on slightly higher elevations, have high water tables, may be subject
to flooding on an annual basis, but are suitable for cropland. Crops grown on these soils are
generally soybeans or corn. The high water table generally precludes growing grasses or
legumes unless internal drainage is improved. These soils are found in the northern part of
the project area within the wildlife refuge.

Most of these soils are suitable for trees and much of the project area remains in
woodlands. Cottonwood, black willow and silver maple are the predominant species in the



project area. The wildlife refuge is protected to some degree by a low berm that allows for
some water level fluctuation and management for moist soil plants in the middle management
unit. The lower management unit and the state-managed area do not have levee protection
and are difficult to manage for a specific purpose from one year to the next, depending upon
the fluctuations of the river. Wetness is a severe limitation to the use of equipment,
especially in the state-managed portion of the project area. An attempt is made each year
that conditions are favorable to aerial seed some of the state-managed area with japanese
millet as a food source for migratory birds, especially waterfowl. The results vary greatly,
but good stands of millet have been established in some years.

The soils of the uplands adjacent to the project area and comprising the watershed,
exclusive of the Mississippi River, are comprised of soils of the Seaton-Goss Association.
These soils are well drained to moderately well drained, gently sloping to very steep, silty
soils formed in loess or in loess over material weathered from limestone and occur on
uplands. Slope ranges from 2 to 60 percent. Erosion is noted as a hazard in areas where
these soils are used for corn, soybeans, or small grain. Conservation tillage that leaves crop
residue upon the surface or one that incorporates the use of grasses and legumes is
recommended as is the use of contour farming and terraces. The predominant soil types in
this series are Seaton silt and Seaton silt loam and are characterized and differentiated by the
percent of slope where they are located and by whether or not they are eroded. Depending
upon the degree of slope these soils are suited for cultivated crops, pasture and hay.
However, the greater the degree of slope, the greater the hazard of erosion. When slope
exceeds 5 percent conservation tillage is recommended. Steeper slopes (greater than 18
percent) are well suited for use as woodland and habitat for woodland wildlife.

(3) Soil Borings. The foundation exploration program completed by the St.
Louis District generally verifies the information presented by the NRCS soil surveys. The
foundation stratigraphy consists of fine grained materials overlying a coarse-grained
substratum. See Appendix F, Geotechnical Considerations, for additional details.

D. Water Quality. Sedimentation has the greatest impact of any water quality
parameter on the Batchtown project area. Nearly all of the sloughs and backwater areas have
become very shallow. Despite the decrease in depth, in most years, other water quality
parameters such.as dissolved oxygen remain at least at minimum levels to support aquatic life
throughout the year. The nutrient enriched sediments can produce extensive aquatic
vegetation beds in years when pool elevations remain fairly stable. When this occurs the
area becomes even more important as a nursery area for fishes and a stopover for migratory
birds. The shallow backwater areas frequently become ice and snow covered in winter and
are important over-wintering areas for fish. However, oxygen depletion has caused fish kills
in these areas in some winters with extended duration of ice cover. Water temperature and
pH are generally conducive to the support of aquatic life. Water turbidity within the project
area is comparable to other backwater areas in Pool 25 and is not felt to be a resource
problem.
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E. Habitat Types and Vegetation. The project area is in the alluvial floodplain of the
Mississippi River, entirely within Illinois. The area in bounded on the east by limestone and

sandstone bluffs, on the west by the Mississippi River, on the south by Lock and Dam No.
25, and on the north by the Mississippi River.

The project area was a mosaic of interspersed terrestrial and aquatic habitat types
prior to settlement. Aquatic habitats were the main channel, side channels, islands,
backwater lakes, sand and mud flats, chutes and backwaters. Bottomland forests were
extensive and were the dominant vegetation, although wet prairies and marshes were present
adjacent to the forests and wetlands. The Mississippi River flooded the area frequently,
rejuvenating and creating wetlands and providing nutrients for terrestrial vegetation.

Prior to the construction of Lock and Dam No. 25 in the 1930’s some of the land on
the higher elevations had been cleared and was being farmed, and much of the area had been
logged. Most of the project area was inundated upon completion of the lock and dam and
the area became an important fishery, fish nursery area and mid-migration habitat for
migratory birds and was important habitat for resident wildlife species. Post construction
impacts have been severe, especially from sedimentation and water level fluctuations due to
the operation of Lock and Dam No. 25. Nearly all of the project area has decreased in depth
due to siltation, creating a flocculent bottom in areas unaffected by current for extended
periods of time.

Frequent pool fluctuations due to the water level management of Pool 25 has inhibited
the establishment of submerged aquatic vegetation beds in most years. The combined impact
has severely degraded the fish and wildlife habitat quality of this important backwater area.

Currently, the project area consists of five major habitat types: 1) bottomland forest,
2) backwater lakes, 3) side channel, 4) backwater, and 5) cropland and moist soil
management. Bottomland forest, backwaters, backwater lakes and moist soil habitats are
considered wetlands because of the soils, plant species and hydrology that are present. All
cropland within the project area has been classified as prior converted cropland by the
NRCS, and is not considered wetland subject to Section 404 of the Clean Water Act. See
Figure 3 for locations of land use and land cover.

(1) Bottomland Forest. This habitat type is defined as floodplain forest
regularly inundated with floodwater resulting in unique species composition. Depending
upon hydrology, species composition varies, and may include mast producing trees.
Bottomland forest covers 989 acres of the project area and is present in all of the various
management units (See Figure 3). Ground elevations within the forested area range from a
high of approximately 440 feet NGVD at the upper (north) end of the project within the
USFWS refuge to a low of approximately 435 feet NGVD toward the lower (south) end of
the project area within the IDNR managed portion.

Silver maple and cottonwood are the dominant tree species in the bottomland forest.
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Willow, green ash and sycamore are also common. QOaks and pecans occur on some of the
higher elevations of the site. Natural regeneration within the forest is occurring at a low
level overall, which allows for relatively weak subcanopy and understory components.
Groundcover is comprised of a variety of herbaceous plants and grasses. Narrow bands of
willow and silver maple surround the backwaters and side channels within the project area.

Logging and clearing had occurred in the Batchtown project area prior to the
construction of Lock and Dam No. 25. Some of the cleared land was being farmed and
several residences were present. The majority of the project area was inundated upon
completion of the lock and dam, thus preventing the regeneration of much of the bottomland
forest and the demise of many remaining trees. Consequently, the forest within the project
area is relatively young, having grown upon the higher ground elevations since inundation
and upon areas where siltation has provided suitable substrate. The larger trees are found on
the northern end of the project area and immediately adjacent to the river and are
predominantly silver maple and cottonwood. Preliminary field surveys conducted during the
summer indicate that the flood of 1993 has had a major impact on the forest. Approximately
10 to 20 percent of the trees in the project area are estimated to have died as a result of the
flood. Mortality is lowest near the river and higher inland. Tree species especially
susceptible to the flood were hackberry, sugarberry, box elder and elm. The least affected
species include silver maple, cottonwood, green ash, pecan and bur oak. Additional
mortality may become apparent over the next several years, all related to the flood of 1993.

(2) Backwater Lakes. These lakes are water bodies that are only connected to
the main channel during flood stage. Depth may vary but is generally equal to or greater
than one meter at the deepest part of the basin. The Middle Pool of the Batchtown Unit of
the USFWS refuge contains several sloughs which are not connected with the river at normal
pool levels. There are approximately one-half dozen separate water bodies linked together
by shallow water depressions or man-made ditches totaling approximately 425 acres, 13 acres
of which is a moist soil management unit. Turner Island is within the state-managed portion
of the project area, and has one backwater lake of approximately 22 acres that normally goes
dry each summer. This lake is leveed-off at the downstream end, and in the fall, portable
pumps are used to flood the lake for waterfowl management purposes. This generally occurs
when portable pumps are needed elsewhere on the site due to a high pumping demand and
insufficient pumping equipment. The normal water surface elevation in these lakes is about
435 feet NGVD with average water depths varying from one to three feet. The water
elevation in these lakes decreases as summer progresses exposing mud flats. These
backwater lakes are not directly connected to the river unless Pool 25 reaches an elevation of
about 436 feet NGVD or higher. When this level is reached water backs into the lakes from
the south across the middle refuge access road leading to the boat launch ramp at the river
bank. The backwater lake on Turner Island is inundated at approximately the same
elevation.

A variety of vegetative types occur in these backwater lakes during the warmer
months. Species such as duckweed and watermeal are common as are creeping water
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primrose, cattail, arrowhead and lotus. Woody vegetation includes buttonbush and willow
and silver maple that invade on the exposed mud flats. Pondweeds, such as curly-leaf
pondweed, may also be present some years. However, the flood of 1993 had a dramatic
affect on the occurrence of some species of aquatic vegetation and it may be several years
before they are again present in abundance.

(3) Side Channels. These include all departures from the main channel in
which there is inflow and outflow during normal river state. The 40’s and the 70’s side
channels and their combined channel comprise the side channel habitat in the project area.
These channels are so named because of the numbering of the duck blinds in or adjacent to
these channels are in the 40’s or 70’s, respectively. The 70’s channel is the smaller of the
two, averaging about 60 feet wide and traversing the project area for about two miles before
joining with the 40’s channel to form one larger side channel (see Figure 2, Figure 15, and
other figures). The 70’s channel provides approximately 15 acres of side channel habitat.
The 40’s channel averages 100 feet wide and is about one and a half miles long, providing
around 18 acres of side channel habitat. The two channels combine to form one larger
channel that flows past Cockrell Hollow (See Figure 2) toward the dam. The larger channel
is approximately 250 feet wide and nearly two miles long, providing around 61 acres of side
channel habitat for a grand total of 93 acres of side channel habitat in the project area. The
40’s and 70’s channels are connected with the Mississippi River on their upper end. The
lower end of the larger channel formed by the confluence of the two smaller channels is also
connected to the river in the vicinity of the dam. The side channels vary in depth from two
feet to a maximum of eight feet when the pool is at 434.0 feet NGVD. Although mostly
devoid of aquatic vegetation, some habitat structure is provided by fallen trees and drift logs.
All three of the channels support freshwater mussels from their upstream connection with the
river to the downstream end near the dam. A moderate density bed is found beginning just
west of Cockrell Hollow (See Figure 2) and extending downstream, nearly to the dam. A
variety of other benthic organisms have also been found throughout this area. Flow velocity
in these channels varies from 0 ft./sec. to over 2.5 ft./sec. when the pool is at maximum tilt.

(4) Backwaters. This habitat is considered as any area of water beyond the
banks of the main channel that are typically connected during normal or high flows. There
is a morass of interconnected ponds, old channels, herbaceous wetlands and bays present in
the lower pool and the state fish and wildlife area totaling approximately 1600 acres. All are
‘connected in some manner to the Mississippi River either directly or through one of the two
side channels. These water areas provide excellent fish and wildlife habitat when water
levels in Pool 25 are stable at or near pool level. The area is subject to a high degree of
water level fluctuation because of the proximity to Lock and Dam No. 25 and the water
management regime for the pool (known as hinge-point control).

The pool is regulated within the limits of 429.7 feet and 434.0 feet NGVD at Lock
and Dam No. 25 (located at MRM 241.4), and within 434.0 and 435.75 feet NGVD at
Mosier Landing (MRM 260.3, also known as the "hinge-point"). Plates 13 and 14 depict
river stage information at Lock and Dam No. 25. A statistical mean of the pool elevation of
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every day from 1939 to 1992 is 433.05 feet NGVD.

When the flow rate of the Mississippi River exceeds 135,000 c.f.s., a nine foot
channel--suitable for navigation--exists without the need for the dam, so at those flows the
gates of the dam are lifted clear of the water and open river conditions prevail. The gates of
the dam are lowered into the water at flow rates of less than 135,000 c.f.s. at the hinge-
point, impeding flow and forming a pool that maintains the nine foot navigation channel.
When flows are less than 70,000 c.f.s., the gates are maintained in their lowest position
allowing maximum pooling and attempting to maintain a pool level of 434.0 feet NGVD at
the dam. However, when the flow at Mosier Landing exceeds 70,000 c.f.s. the dam gates
are raised to allow the pool to recede to accommodate the increased flow without exceeding
the authorized limit at the hinge-point, thus allowing the water level at the dam to fall below
434.0 feet NGVD. When this occurs the pool is said to be in a "tilted" condition. When the
flow rate reaches 95,000 c.f.s. at the hinge-point, the gates are raised to a higher level which
still impedes flow, but allows the pool level at the dam to decrease to 429.7 feet NGVD.
This would be a maximum tilted condition for the pool.

Minor pool fluctuations as a result of tilting pose little problem for fish and wildlife
or recreational users of the backwaters. Maximum or near maximum tilted pool conditions,
however, may pose significantly greater problems for fish and recreational users of these
backwaters. When the pool is drawn down rapidly, recreational boaters may have difficulty
returning to their launch area, the boat launch area is completely dry, side channel flows are
greatly constricted, water is drawn out of aquatic vegetation and the backwaters are partially
or completely drained. Hydrology data for the fifty year period from 1939 through 1988
indicates that there has been an average of 2.7 drawdown events each spring when water
levels at the dam have been below 430.0 feet NGVD, or approximately four feet below
normal pool.

These frequent and dramatic changes in water levels may have a detrimental effect on
some fish species, especially when the drawdowns occur during the spawning and rearing life
stages. Fish eggs and fry may be subjected to increased predation when protective vegetative
cover is unavailable, are stranded or exposed when water levels decrease rapidly and may be
drawn into the current and flushed down river when the pool is tilted in preparation for
increased flow events. They also may be detrimental to other aquatic species both plant and
animal throughout their life cycle.

Water level fluctuations may be a factor limiting the development of submerged
aquatic vegetation in most years within the project area. Substantial beds of vegetation have
developed in the backwaters in some years when water levels have been relatively stable
during spring and early summer. Development of these beds and of extensive areas of
emergent vegetation are beneficial for fish spawning, larval fish survival, survival of aquatic
invertebrates and as food sources for birds and mammals. These water level fluctuations also
occur during the late fall and winter in some years causing survival problems for wintering
fishes and aquatic invertebrates and survival and foraging problems for aquatic mammals and
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migratory birds.

(5) Cropland and Moi il M ment Units. There are a total of 224
acres of cropland in the project area (134 acres FWS Middle Unit, 80 acres FWS Lower
Unit, 10 acres IDNR). The wildlife refuge is protected to some degree by a low berm that
allows for some water level fluctuation and management for moist soil plants in the middle
management unit.
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F. Management. Current USFWS and IDNR management operations at the project
area are targeted primarily at the production of food plants beneficial to migratory birds,
especially waterfowl.

The USFWS Middle Pool is the only area with sufficient existing water level
management capability to produce moist soil plants by water level manipulation on an annual
basis. Such management strives for stable water levels during the fall and winter. This
condition benefits fish, and with a slight drawdown during spring migration, and a gradual
drawdown beginning in mid-June and continuing through July stimulates the establishment of
moist soil plants. Once the plants are established water levels are raised gradually over a
period of weeks until they return to normal pool level, having inundated the plants produced
and making the seed available to migratory birds.

The USFWS Lower Pool and the state-managed areas of Batchtown do not have a
perimeter berm nor water control structures to allow for water manipulation. Consequently,
they are affected by the water level management for Pool 25 which is frequently inconsistent
with water level regimes for moist soil plant production. Millet is aerially sown on the
Batchtown and Turner Island portions of the project area when conditions for plant
establishment are present. Annual attempts to establish millet is only marginally successful.

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

(1) Birds. About 285 species of birds are known to use or probably use
floodplain habitats of Pools 24-26 (Terpening et al. 1975). The most diverse orders are the
perching or song birds, shorebirds and gulls, waterfowl, herons and egrets, and vultures and
hawks. The Mississippi River and floodplain is the center of one of the major flight
corridors in North America for migrating waterfowl. This mid-migration habitat is
recognized in the North American Waterfowl Management Plan as a habitat of major
concern. About 20 species of ducks and geese stop during fall and spring migrations to rest,
feed and seek sanctuary in wetlands and deepwater habitats of Pools 25 and 26 and adjacent
floodplain (Havera 1985). The mallard is the most abundant duck, with the wood duck a
close second. The project area is important for wood duck nesting and brooding. Several
large heron and egret rookeries are located within a short distance from the project area, and
it provides important foraging habitat for these species. The most common game birds, in
addition to waterfowl, are the wild turkey, mourning dove, bobwhite quail, American
woodcock and crow.

(2) Mammals. Approximately 50 species of mammals inhabit or are expected
to inhabit the project area (Terpening et al. 1975). Common species include opossum,
raccoon, muskrat, mink, fox, beaver, squirrel, cottontail, white-tailed deer and a variety of
bats and mice.
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(3) Amphibians and Reptiles. Approximately 75 species of amphibians and
reptiles have distribution that currently or historically include the project area (Terpening et
al. 1975). The Batchtown project area and vicinity is used by a variety of turtles, snakes,
skinks, frogs and toads.

(4) Fish. A diverse fish fauna comprised of 107 species in 28 families is
found in Pools 24, 25 and 26 of the Upper Mississippi and lower Illinois Rivers (Colbert et
al. 1975; Sheehan et al. 1990). The five most diverse families are minnows (30 species),
suckers ( 16 species), sunfishes (13 species), perches and darters (11 species) and catfishes
and bullhead (9 species). Many of these fishes prefer to spawn in backwater or side channel
habitats where the current is slow and bottom is muddy or silty. Sunfishes generally prefer
to spawn in the backwaters and to use these areas as general habitat. Batchtown has an
abundance of backwaters and two side channels and, consequently, is regarded as good
spawning habitat when water levels are at or near pool elevation. However, when the pool is
“tilted" during the spawning season, spawning may be delayed or interrupted and may not be
possible in much of the area if the drawdown is of long duration. The interior backwaters
within the project area also serve as spawning habitat as does the adjacent main channel,
main channel border.

Some species of fish, such as channel catfish and largemouth bass, are unable to
tolerate the cold water temperatures and currents of channel habitats. This is especially true
of young-of-the-year fish of these species and is true to some degree for young-of-the-year
fishes of nearly all species that inhabit the river (Sheehan et al. 1990). Backwaters provide a
refuge from harsh winter conditions for wintering fishes because they generally have warmer
water and little or no current. The project area is well known as a winter fish refuge,
especially the areas known as "Big Hole" and "Little Hole" (Sheehan et al. 1990). Both of
these areas are found within the lower unit of the wildlife refuge, with access from the IDNR
managed portion of the project area when the pool is at or near normal pool level. The
remaining backwater areas of the project are also thought to be important fish wintering
areas. Wintering conditions for fish can deteriorate rapidly if the pool is tilted, which
occasionally occurs, or if ice and snow cover is of long duration. Oxygen depletion fish
mortality has occurred in these backwaters in some years.

The most important commercial fish species of Pools 24, 25 and 26 are carp, buffalo,
freshwater drum and catfish (St. Louis District 1988; UMRCC 1989,1990,1991).
Commercial fishing occurs in the main channel border area and throughout the backwaters
and side channels of the project area, except for the middle unit of the wildlife refuge.
Important sport fishes of the Upper Mississippi River include all members of the sunfish
family as well as white bass, freshwater drum, sauger, channel catfish, yellow perch, walleye
and bullhead (St. Louis District 1988). The Batchtown project area is a popular area for
sport fishing because of the presence of sought after species such as largemouth bass, crappie
and channel catfish. Access may be restricted if the pool elevation is lowered under the
existing water level management plan.
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(5) Ereshwater Mussels. A mussel bed is located within the project area from
a point just west of Cockrell Hollow (See Figure 2) downstream, nearly to Lock and Dam 25
in the larger side channel formed by the 40’s and 70’s side channels. Sampling by brail and
SCUBA in 1991 yielded eleven species, predominantly threeridge (Amblema plicata),
threechorn (Qbliquaria reflexa) and mapleleaf (Quadrula quadrula). No threatened or
endangered species were collected during the sampling effort (Atwood 1991, unpublished
data). The bed had been heavily harvested by commercial mussel fisherman until 1991 when
it was declared a mussel sanctuary by the Illinois Department of Natural Resources. Mussels
were also found upstream of the bed in the 40’s and 70’s side channels, although densities
were not as high and locations of the collections were not precise (Atwood 1991, unpublished
data). The zebra mussel, a non-native species from Europe, has been unintentionally
introduced into Pools 24-26. There is concern that the zebra mussel, a species that attaches
itself to any hard substrate, could have a devastating impact on native mussel populations.
Studies are currently underway to determine impacts on native species and their habitats.
Another non-native mussel, the Asian clam, has been present for several years.

(6) Other Animals. Insects and other invertebrates are common and comprise
an important component in the diet of fish and wildlife that use the project area.

H. Threatened and Endangered Species. One endangered and two threatened species
are known to inhabit the project area. The endangered species is the Indiana Bat (Myotis
sodalis). Threatened species are the Bald Eagle (Haliaeetus leucocephalus) and the Decurrent
False Aster (Boltonia decurrens). These Federally threatened and endangered species are
addressed in Appendix H. It is the St. Louis District’s perspective that the habitat
enhancement of Batchtown site would have no effect on Federally endangered species or their
critical habitat.

The Illinois Endangered Species Protection Board has listed several species at the
state level as either threatened or endangered with recent (Since 1980) or historical (Before
1980) distributions that may include the project area (Herkert 1992). Those that may
currently inhabit the project vicinity include the spectaclecase mussel (Cumberlandia
monodonta), which prefers sand or gravel substrates in medium to large rivers having fairly
good current; the lake sturgeon (Acipenser fulvescens), which prefers lake or large river
bottoms 4-9 meters deep over sand, gravel or mud substrates; the western sand darter
(Ammocrypta clara), is restricted to sandy runs of medium to large rivers and is intolerant of
excessive siltation and turbidity; the river otter (Lutra canadensis), which prefers waterways
isolated from large river channels, riparian habitat with extensive woodlands, open water in
winter and good water quality; the bobcat (Lynx rufus), which can inhabit a variety of
habitats, such as heavily wooded areas, brushy hollows and timbered swamps; and the great
egret (Casmerodius albus), which prefers rookeries often shared with great blue or other
herons and forages in floodplain lagoons of large rivers. State listed species having historic
occurrence in the vicinity of the project area include: the elephant ear (Elliptio crassidens),
Higgin’s Eye (Lampsilis higginsi), fat pocketbook (Potamilus capay) and pondhorn
(Uniomerus tetralasmus) mussels; and the little blue (Egretta caerulea) and black-crowned
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night herons (Nycticorax nycticorax).
I. Recreation / Aesthetic Resources. Recreational uses of the Batchtown project area

include sport fishing, hunting, recreational boating, bird watching and picnicking. The
present facilities include two boat ramps and parking lots and a wildlife viewing platform.
No facilities exist for camping.

The project area is surrounded by agricultural lands and wooded, limestone bluffs.
Bottomland forest exists on the higher elevation land that has not been cleared. Most of the
area is open water or non-forested wetlands. The area is attractive for fishing and is heavily
hunted for waterfowl in the fall, except for the refuge. ‘

State hunting and fishing regulations generally apply and there are regulations
regarding the building and hunting of the approximately 90 duck blinds on the state-managed
portion of the area. A three year blind allocation period is currently allowed with staked
blind sites distributed by a drawing. Blind builders and their partners must build, brush and
maintain the blind and boat hide for a period of three years or forfeit their right to that blind.
Blind occupancy is regulated through a check station with unclaimed blinds being offered to
the hunting public if the blind builders or partners do not check in by the specified time.

J. Socioeconomic Resources. The project area is approximately two miles west of
Batchtown, Illinois (population 254 in 1990 census), and about ten miles southwest of
Hardin, Illinois (population 5189 in the 1990 census), the county seat of Calhoun County,
Illinois. The closest major metropolitan area is St. Louis, Missouri, which is approximately
40 miles southeast of the project area. The immediate surrounding area is woodlands,
cultivated fields and pasture with a few homesteads.

The local economy is based upon agricultural activities such as row crops, livestock
and orchards. There are not any residences within the project area, but some are present
adjacent to the east boundary on private property. There are also a few cottages and travel
trailers used primarily in summer and on weekends along the road to Cockrell Hollow
Access Area.

K. Cultural Resources. Little systematic archaeological work had been conducted
within the project area prior to this HREP study. Only three small scale investigations,
including a literature search for the entire project area, had been carried out. Only one
prehistoric site, now inundated, had been formally recorded, although the presence of several
historic sites had been noted. More archaeological sites have been recorded from the valleys
near the bluff line to the east, including the well known Middle Woodland Snyders Mound
and Village site.

A Phase I archaeological and geomorphological investigation of the 121 terrestrial

acres to be impacted by the project construction, as then envisioned, was conducted in June,
1994 by American Resources Group, Ltd., Carbondale, Illinois (Titus et al. 1995). The
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geomorphological investigation indicated that the northwestern and southwestern portions of
the HREP were relatively recent landforms which were judged to have little or no potential
for containing cultural deposits. Also, the geomorphological investigation indicated that
much of the HREP was covered by thick (about 3 feet) of historic alluvium, which is deeper
than most construction impacts. However, the central portion of the project area had older
landforms with shallow historic alluvium where several surface archaeological sites were
found during the survey. The older land forms also have the potential to contain buried
sites.

Seven archaeological sites were recorded during the field survey, including three
prehistoric sites (11-C-206, 11-C-208, 11-C-209), three historic sites (11-C-205, 11-C-207,
11-C-211) and one site containing both prehistoric and historic components (11-C-210).
Four sites (11-C-207, 11-C-208, 11-C-209, 11-C-210) were evaluated as potentially eligible
for listing on the National Register of Historic Places. The Illinois State Historic
Preservation Officer (ISHPO) concurred with this determination in their letter dated July 19,
1995. Present plans will avoid all four potentially eligible sites. However, should plans
change so that any of the eligible sites will be impacted, Phase II testing to determine
eligibility will be conducted.

Since the field survey was conducted, some project elements have been added or
deleted. The new elements, including the lowland sediment traps, disposal area, and new
borrow areas, will require Phase I survey if they are on landforms where sites may occur.

uality and Noise. There are no major sources of pollutant emissions or
noise in the vicinity of the project area. Because of its low pollution potential, this area is
not actively monitored. Most of the air pollutants in the area consist of suspended particles
from agricultural activities and navigation operations Noise levels in the project area would
stem from these same two sources. The existing air quality and noise conditions are
expected to continue into the future if the project is not implemented.
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3. FUTURE WITHOUT PROJECT CONDITIONS.

A number of assumptions were made as to what the project area and vicinity would
be like 50 years in the future without a habitat rehabilitation and enhancement project. The
primary assumption was that Pool 25 would continue to be managed much as it is now for
fish, wildlife and navigation, and that there would be little or no change in the normal pool
elevations or their frequency of fluctuations. These assumptions were discussed by both the
wildlife habitat appraisal guide (WHAG) and aquatic habitat appraisal guide (AHAG) teams
during the WHAG and AHAG analyses and there was consensus that there would be little, if
any, change in management, unless ongoing efforts to change the water level management
scheme for Pool 25 are successful. Both teams also agreed that surrounding land use was
unlikely to change, remaining predominantly agricultural with perhaps some increase in
tourism because of some of the unique aspects of Calhoun County, such as the presence of
peach and apple orchards and the season markets for these and other kinds of produce. Little
change in the floodplain use was anticipated. The following additional assumptions were
made that relate directly to site habitat conditions.

® Wetland habitat in the project area is rapidly being degraded due to siltation.
There will be a 50% loss of water surface area and depth in the USFWS Middle Pool over
the next 50 years without the project. A 65% decrease in surface area and water depth will
occur in the IDNR managed area and the USFWS Lower Pool. The difference in siltation
rates is due primarily to the existing low berm around the USFWS Middle Pool and the lack
of a similar structure around the remainder of the project area and is based upon flooding
frequency. The result will be a transitional habitat situation that is changing from wetlands
to bottomland forest, the initial phase of which will be a softwood monoculture of
predominantly willow and soft maple having minimal wildlife habitat value.

® Bottomland forest habitat in the project area will be an ever increasing habitat type
without the project. The existing habitat will age and provide greater benefits to wildlife
than at the present time. There will be conversion of wetlands to bottomland forest as a
result of the continuing siltation. Initially this will be predominantly willow and silver maple
of little wildlife habitat value, but as these stands age their wildlife habitat value will increase
for forest dwelling species. Species such as oak and pecan will began to establish themselves
on the higher ridges, although it may take nearly a century before hardwoods become the
climax vegetation. The flood of 1993 resulted in the loss of approximately 15-20 percent of
the bottomland forest within the project area. Primary species affected were hackberry and
sugarberry. Some loss of silver maple occurred as a result of their being overtopped by the
flood. These impacts will be seen immediately in the loss of tree species diversity and over
the short term as invading species such as willow and silver maple occupy the now unshaded
area. As much as 50 to 100 years may be required before the forest recovers totally from
the flood impacts.

® The 40’s and 70’s side channels will both close, beginning at the upper ends, thus
ending the flow of water through the project area. This closure will likely be the result of
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drift material blocking the shallow entrances of these channels allowing siltation to occur.
This will have a dramatic impact on the side channel adjacent to Cockrell Hollow, allowing
for increased siltation and likely causing the demise of the state mussel sanctuary. Siltation
throughout the project area will increase when these channels close causing the loss of fish
access to deep water wintering areas. There will be a concurrent loss of habitat diversity as
the siltation becomes more prevalent. The impact will be greatest in the upper end of the
project area because water level fluctuations as a result of pool management are not as severe
and water velocities are generally much lower.

® Backwater and backwater lake habitat within the project area will continue to
degrade, primarily as a result of siltation, and habitat quantity and quality for aquatic species
will decrease. The flocculent substrate that is already present in some of the backwater
habitat will become more prevalent and throughout the area, and that coupled with the
unstable water levels will not be conducive to the rooting of aquatic plants. Consequently,
aquatic plants will continue to be absent within the project area except for isolated spots or
during years of unusually stable water levels. The water will be warmer in summer and
more prone to freezing or oxygen depletion in winter as the backwaters become shallower.
The likelihood of winter and/or summer fish kills will increase.

Overall, water and wetland depth and surface area are expected to decrease by 50 to
65 percent in the future without condition. These changes will have a substantial impact on
all fish and wildlife species that use the area resulting in decreased habitat quality and species
diversity. Recreational use of the area will decline as access to the project area becomes
restricted and fish and wildlife use decreases.
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4. RESOURCE PROBLEMS AND OPPORTUNITIES.

Existing problems, and problems that will occur in the future-without-project
condition in the project area have been documented in the literature and have been further
defined by the interagency planning team. The problems are summarized below in terms of
specific physical effects on the local biological resources.

A. High Rates of Sedimentation. Lee (1978) concluded that the Batchtown Wildlife
Management Area, that portion of the project area that is managed by IDNR, has been
subjected to a net average annual silt deposition of 133 acre feet or 0.8 inches. Some parts
of the area had accumulated nearly seven feet of silt during the period from 1932 to 1973.
Deposition of silt in the project area has continued at a high rate and has further degraded the
quality of the fish and wildlife habitat.

The detrimental effects of high sedimentation rates on backwater and side channel
habitats are of major concern to resource managers. Water depths decrease as bottom
elevations are raised by sedimentation. These aquatic areas, over time, may become filled
with sediment and undergo a gradual conversion to forested terrestrial habitat. There is a net
loss in area of these types of habitats in the absence of new side channels and backwaters
being created simultaneously.

Further declines in the quality of aquatic habitat may occur as a result of a variety of
secondary effects. Areas that become too shallow under no flow conditions may experience
winter and/or summer fish mortality due to oxygen depletion. Increased turbidity levels
frequently accompany sedimentation and may block the passage of sunlight for
photosynthesis, thus limiting or eliminating aquatic plant communities. Bottom materials
may also be too soft for aquatic plants to produce successful root systems. Loss or severe
restriction of the aquatic plant community results in a decline in aquatic invertebrates, a
decline in fish spawning habitat and protective cover for fry and a loss in food sources for
aquatic vertebrates such as waterfowl and wading birds. Sediment can also smother the eggs
of fish species that spawn on silty or muddy substrates, further inhibiting reproduction.

Reductions in surface area and depth of aquatic habitats in the Batchtown project area
due to siltation have been severe since construction of Lock and Dam 25 in the late 1930’s.
The source of the sediment is primarily from the river (approximately 85 %), although
adjacent agricultural land has been found to be a significant contributor (approximately 15%).
Further degradation of this habitat has occurred in some parts of the area because of
proximity to the dam and the impact of Pool 25 water management regimes causing frequent,
rapid and severe (greater than three feet) water level fluctuations. ‘

(1) Sedimentation in Side Channels. The lower portion of the Batchtown
project area has two side channels that connect to the river, flow in a southeasterly direction,
and combine to form one larger side channel that flows south toward the dam (Figure 2).
The biggest threat to these channels is at the upper ends where they connect to the river.
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The 70’s channel (northern most channel) is extremely narrow near the river
connection and also very shallow due to the deposition of silt and sand by the river. One
medium sized tree perpendicular across this channel would be sufficient to reduce flows to a
level that would allow silt deposition to block this channel, interrupting the flow of water
except at higher river levels. This channel has been reduced in width and depth over time
due to siltation, but still has depths of four to seven feet at normal pool. This is two to five
greater depth than what is found at the entrance of this sidechannel where it connects with
the main channel of the river. The bottom of the channel is firm and comprised
predominantly of sand.

The 40’s channel (the southernmost channel) is at least twice the width of the 70’s
channel but similar in depth and substrate. Near the connection with the main channel the
water depth is less than three feet and an island has formed in the middle of the channel due
to deposition of river-borne material. Silt deposition has caused this channel to narrow and
become more shallow, although it still carries a significant flow. Flows through both
channels are much greater when the pool is "on tilt" which allows the channels to cleanse
themselves, somewhat, of silt that may have been deposited during lower flows.

The larger side channel formed by the confluence of the 40’s and 70’s channels is
much wider than either of the feeder channels and has a depth of five to seven feet in the
area where the flow is concentrated when Pool 25 is "on tilt". The bottom in this area is
firm and comprised of silt, sand, clay and some rubble near the stream mouths from the
adjacent bluff area. A variety of benthic organisms have been found on these substrates,
including a mussel bed of moderate size and density. Silt deposition has occurred along the
margin of this channel and in other areas not affected by the current when the pool is
lowered for upcoming flood events. Some of these areas have become terrestrial and support
stands of grass and invading willow and soft maple. The increase in size of these terrestrial
areas has reduced the width and overall depth of this channel over time due to the deposition
of silt.

The effects of future sedimentation on the quantity and quality of side channel habitat
will be severe. Both the 40’s and 70’s channels are expected to close at the upper end within
the next 50 years, eliminating the flow of water through the larger channel and over the
mussel bed. The total effect of a lack of water flow and continued siltation will eliminate
this habitat type from the project area during normal and near normal water stages.

(2) Sedimentation in Backwaters and Backwater Lakes. The majority of
aquatic habitat within the project area is slough or backwater that is directly affected by the

water levels at Lock and Dam 25. All of the aquatic habitat in the state-managed portion of
the project, and in the USFWS lower management unit fluctuates with the navigation pool
water levels. The backwater lake in the USFWS middle management unit is not contiguous
with the river at normal pool levels (at least since the 1970’s) and, consequently, is
manageable. To a varying extent, all of these areas have been severely impacted by siltation
since construction of the lock and dam.
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Within the USFWS middle management unit the maximum depth of the aquatic
habitat is just over three feet. This depth occurs at the water control structure at the upper
end of the slough. The majority of this unit cannot be dewatered resulting in an
unconsolidated, flocculent substrate that is not conducive to the growth of aquatic vegetation.
The perimeter of the backwater lake has a consolidated substrate due to annual water level
fluctuations to stimulate the development of moist soil plants for migratory birds. The
predominant vegetation in the perimeter area is creeping waterprimrose (Jussiaea repens), a
species that provides little benefit to fish and wildlife. The predominance of this species may
be changed in areas where the shoreline is deepened and in areas where water control is
improved.

The state-managed portion of the project and the lower unit of the USFWS refuge
have been the most severely impacted by sedimentation because they are directly connected
with the river and have no berm protection. Evidence of sedimentation impacts on the
backwaters can be found at virtually any location an observer wishes to look. The most
frequently observed problem is the raising of the substrate throughout the project area and
the accumulation of sediments above the water level that have been rapidly occupied by
grasses and invading willow and silver maple trees. Most of the substrate is comprised of
soft sediments that have not been conducive to the growth of emergent or submergent
vegetation or the proliferation of benthic organisms. These soft substrates are frequently
flocculent and of little use for fish spawning. Light penetration for photosynthesis may be
impacted because of suspended particles in the water. The quality of the habitat for fish and
wildlife has declined as a result of the annual sediment load and the cumulative effects.
Backwater habitats are expected to decline 65 percent in surface area and depth over the next
50 years with a concurrent decline in surface area of somewhat lesser magnitude.

B. Fluctuating Water Levels. Water level fluctuations for pool water management
are a frequent occurrence in the portion of the project area not protected by a berm. - One
effect is a rapid dewatering of approximately 50 percent of the aquatic habitat not protected
by berm and the subsequent displacement of the aquatic organisms. Benthic organisms are
generally not found in the area affected by the pool drawdown because the water level may
be down for days allowing the substrate to become dry. Vegetation, usually does not occur
in this same area for the same reason. However, in years when the pool has been relatively
stable dense beds of submergent vegetation have been present.

The effect of these rapid drawdowns on fish spawning and rearing may be severe
depending upon when the events occur. Hydrologic records for Pool 25 indicate that most of
these events occur in the spring and early summer when flooding is most prevalent. Spring
and early summer is also the time when many fish species spawn. When the two events
coincide, eggs may be stranded, fry displaced from protective vegetation and made
vulnerable to increased predation and eggs, fry and fingerlings may be drawn into the current
and flushed down the river.

C. Insufficient Deep Water During Winter. One impact of the deposition of

26



sediments into the Batchtown project area has been a decline in the amount of deep water
habitat available to overwintering fish. There are only a few areas where the water depth
would meet the seven feet minimum depth that IDNR feels is necessary to safely overwinter
fish without a danger of oxygen depletion and the subsequent loss of fish life. The area
known as "Big Hole" within the USFWS lower management area has been documented as
an important wintering area for fish in Pool 25 (Sheehan, 1990). The area having a depth of
seven feet is very small, probably less than 0.1 acres, and is continually being reduced in
size due to sedimentation. The other areas are found in the 70’s and 40’s channels where
current is present throughout the winter. Adult and sub-adult fish may winter here, but
flowing water is not considered good habitat for overwintering fingerlings (Sheehan, 1990).
The remainder of the project area has become to shallow to ensure that fish can overwinter
without the danger of oxygen depletion. Fish kills have occurred in past years when the
duration of ice and snow cover was prolonged.

D. Limited Water Control Capability Throughout the Project Area. The potential for
optimum habitat management for fish and wildlife is limited by the inability of managers to

control water levels. The area is mostly unprotected from flooding and/or loss of water due
to pool management, there is an inability to dewater when the river is high in the USFWS
middle management unit, there is also a sediment choked water distribution system in this
unit as well as insufficient depth to overwinter fish, there is no dedicated pumping equipment
for Turner Island, fish access to overwintering areas is becoming limited or is non-existent
under certain water levels and there are an insufficient number of water control structures.

The fluctuation of water levels in all of the project area except the USFWS middle
management unit is a detriment to the production of moist soil plants and submergent
vegetation in most years. Germination and growth of moist soil plants requires a gradual
drawdown during the late spring or summer with the capability to keep water off until the
plants are large enough to stand flooding. Submersed aquatic vegetation requires stable
water levels and a consolidated substrate for plants to germinate and take root and most must
remain covered with water to survive. The fluctuating water levels either dry plant
production areas too much, or flood them when plants are immature and prone to drowning.
A drawdown to consolidate flocculent substrates and encourage submergent vegetation
growth is not possible. '

(1) Inability to Dewater when the River is High. At the present time the

USFWS middle management unit is drained by gravity flow. When Pool 25 has an elevation
at or above that of the middle unit, drainage is not possible. This problem is further
compounded by the unit being sediment choked and without a positive drainage system.

(2) Lack of Dedicated Pumping Equipment. Portable pumping equipment is

used to fill the waterfowl management area on Turner Island. This equipment must be
shared with other IDNR sites and may not always be available or availability may be
untimely. Inefficient management results in many years, limiting food plant production for
waterfowl] and reflooding capability later in the summer to allow waterfowl use of the food
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produced. Hunter access may also be impaired due to insufficient water depth.

(3) Insufficient Water Depth to Overwinter Fish. Water depth in the USFWS

middle management unit barely exceeds three feet and as such is insufficient to overwinter
fish most years.

(4) Access to Areas Where Fish Can Overwinter is Impaired. Fish access to
the "Big Hole" area has been impaired by the deposition of sediment in the sloughs leading

to the overwintering area. Access is currently through a narrow channel at normal pool that
is maintained by waterfowl hunters and fisherman that use the area. Once boat access is no
longer possible the channel is expected to rapidly fill with silt.

(5) Insufficient Number of Water Control Structures. There is only one water
control structure in the USFWS middle management unit and one in the lower unit. Water

level in the navigation pool must be at or below normal before these structures are fully
functional in allowing both water inflow and outflow.

E. Loss of Wetlands. There has been a dramatic decline in wetland areas over the
last century both nationally and at the local level. When Illinois was first settled there were
8.2 million acres of wetlands or 23 percent of the total area of the state. Today, wetlands
comprise only 3 percent of the state. Many of these remaining wetlands are associated with
the Upper Mississippi River and have declined in quality due to the deposition of sediments
carried by this large river system. Marsh habitats, such as those found in the Batchtown
project area, have been impacted the most. Many of these marsh habitats are undergoing a
change from non-forested wetlands to forested wetlands due to accretion of sediments and the
invasion by species such as willow, silver maple and cottonwood.

F. Decline in Quality of the Bottomland Forest in the Project Area. The flood of
1993 had a significant impact on the quality of the bottomland forest in the project area.
Estimates of tree mortality run as high as 30 percent in some parts of the project area and
certain species, such as hackberry, may have been nearly eliminated. Recovery of the forest
will be slow without a forest management plan.
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5. PROJECT GOAL AND OBJECTIVES.

The management goal for this HREP study is to rehabilitate the area’s riverine habitat
diversity to benefit fish, wildlife and freshwater mussels. The project goal and objectives
were reached through participation of an interagency planning team comprised of the Illinois
Department of Natural Resources, the U.S. Army Corps of Engineers, the U.S. Fish and
Wildlife Service, the Illinois Natural History Survey and the Fisheries and Wildlife
Laboratories at Southern Illinois University-Carbondale. These participants identified the
following project objectives to address the problems in the study area:

Table 1. Project Objectives.

Project Objectives

Increase diversity of wetland types within the project area.

Create a water-level management capability that is independent of water levels in Pool 25.

Reduce the rate of siltation throughout the project area.

Improve habitat quality and quantity of bottomland forest within the project area.

Improve spawning habitat for riverine fishes.

Improve overwintering habitat for fish in side channels and backwaters.

Improve side channel habitat by preventing river-borne sediment from filling the side
channels.

Ensure adequate long-term water flow over the freshwater mussel beds.
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6. PLANNING CONSTRAINTS.

There are constraints that limit the type of potential solutions that can be developed
for study, or that direct the study toward certain recommendations.

An overall constraint is that to some extent recommendations must be made without
having all of the scientific data that might optimally be desired. EMP funding is not
sufficient to fund an exhausting analysis of all HREP sites. The EMP is experimental in
nature, and therefore allowances are made for recommending and implementing measures
that may be promising but as yet unproven in their effectiveness.

This report--specifically the plan formulation process and its recommendations--must
be reviewed and approved by appropriate elements within the St. Louis District, the Lower
Mississippi Valley Division, the North Central Division, and Headquarters, U.S. Army
Corps of Engineers. The recommendations must also be acceptable to the local sponsors: the
Illinois Department of Natural Resources and the U.S. Fish and Wildlife Service.

Due to government-wide budget constraints, the study has an overall bias towards
measures that have low initial costs, that are simple to construct, and that have low
operation, maintenance, and rehabilitation costs.

A long-standing Army policy toward the EMP was to not acquire additional non- =
Federal land for recommended HREP projects. This policy was reassessed by Headquarters,
U.S. Army Corps of Engineers, and in November 1994 authority was granted to acquire
property when certain conditions were met. With respect to Batchtown, it was a working
assumption by the team planners and formulators that habitat measures would be located
using primarily existing Federally-owned land, and that for the most part it was unnecessary
to acquire property. The only exceptions being that one of the two proposed lowland
sediment traps would require the acquisition of a sliver of adjoining property.

An Army policy toward the EMP has been to not recommend upland or hillside
sediment control measures to be funded by the Corps when they are found to be in the
purview of the mission of another agency. However, language included in the Energy and
Water Development Appropriations Bill of 1996 expects the U.S. Army Corps of Engineers--
within available funds--to implement a hillside erosion component as part of this project.

The report recommendations must be compatible with navigational and operational

requirements on the Mississippi River, and specifically must not interfere with or endanger
the stability or the operation of Lock and Dam No. 25.
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7. ALTERNATIVE FORMULATION AND EVALUATION.

The approach to the formulation and evaluation of a recommended plan was as
follows:

First, project objectives and plan formulation and evaluation criteria were established.
The project objectives are discussed in Chapter 5. The formulation and evaluation criteria
are acceptability, engineering effectiveness, completeness, and cost effectiveness. These
criteria are discussed in Table 3, Chapter 8.

Second, various habitat restoration measures were identified. Table 2 shows how the
available measures address the specific project objectives.

Third, concept plans were developed by utilizing various combinations of the more
viable measures to offer different alternative plans to address all of the project objectives.
The concept plans were evaluated using the criteria listed in Table 3.

Fourth, the most favorable concept plan was further evaluated by a cost effectiveness
and incremental cost analyses process termed the: "Nine easy steps."

Throughout the development of measures or concept plans, the planning constraints
were observed.

The principal purpose of plan formulation is to develop a plan that would provide the
best use, or combination of uses, of water and land resources to meet the project objectives.
Much discussion by the project participants and design effort centered on achieving the
desired project objectives with the lowest first costs and with minimal operation and
maintenance requirements. Efforts were made to find the best compromises to the sometimes
conflicting objectives or perspectives of the interagency planning team members.
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A. Measures Available. Measures considered available as components of concept
plans to meet the objectives were:

No Action: This measure would consist of no Federal funds being provided to meet
the project purposes.

Dredging: Dredging can either be mechanical or hydraulic and can entail large scale
excavations or more selective, smaller scale excavations. Dredging can be used to deepen
project area wetlands damaged by siltation. Channels clogged by siltation can be cleared by
dredging thereby increasing their flow capacity. Backwater areas can be deepened by
dredging to provide sufficient depth for over-winter fish habitat.

Dikes: A dike is a rock structure used to control or influence water flows, such as
for deflecting highly sediment-laden waters. Rock dikes are typically constructed of A-stone
(1000# topsize) and can be capped with smaller stone to provide safer pedestrian and vehicle
accessibility. A rock dike would be placed in open water at the head of the island, in an
alignment and at such a height, to deflect the sediment laden waters from the project area.
At the same time, the rock dike would provide an important sheltered off-channel water
habitat for use by slackwater fishes.

Off-bankline revetment: These structures are built of grade "A" stone and placed
about 50 to 100 feet out from, and parallel to, the natural bankline. The top of these
structures are about 0.5 meters above normal pool elevation. They would be tied in to the
bank and closed off at the upstream end. At selected locations 50 to 100 feet gaps would be
left to allow fish passage and the exchange of water. The quiet backwater created behind
these structures can create fish nursery and spawning areas, and overwintering habitat. Off-
bankline revetment is a highly-rated "avoid and minimize" measure recommended by the
approved St. Louis District design memorandum published on October 1992 entitled "Design
Memorandum No. 24, Avoid and Minimize Measures, Melvin Price Locks and Dam,
Mississippi River - Missouri and Illinois."

Berms: This measure entails the use of low earthen levees or berms to achieve water
and sediment intrusion protection from the more frequent floods (less than 2 year low stage
flood events). See Appendix A, Plate 17--Percent Reduction of River-borne Sediment by
Berm Height--for a relationship between berm height and recurrence interval and sediment
reduction. See Appendix A, Plate 12 for typical berm sections.

Lowland sediment traps: These are low earthen levees or berms designed to intercept
sediment-laden runoff from upland watersheds. The intention is to locate these sediment
traps within the Federally-owned property, and contain most if not all of the ponding area
and trapped sediment within the Federally-owned property while keeping the sediment out of
aquatic habitat. Additionally, the alignment and height of these sediment traps is highly
dependent upon the location and presence of property lines, stands of timber, and channels or
sloughs.
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Upland or hillside sediment control measures and structures: This measure is actually

a comprehensive plan or amalgamation of cultural and structural practices to effectively
address sheet, rill, ephemeral, and gully and streambank erosion. The NRCS routinely
employs combinations of cultural and structural practices as the result of recommendations
made in their Resource Plans developed for problem areas. See Appendix O for a draft
sediment control plan and for a listing of cultural practices and methods commonly used.

Water control structures: From experience with other habitat rehabilitation projects,
the recommended structure is a corrugated metal pipe (CMP) with flared-end sections, and a
vertical sluice gate located near the crown of the berm. See Appendix A, Plate 8.

Fish passage and water control structures: An effective measure to allow both fish

passage and water passage through a berm has been stop-log structures. These structures
allow for water level management of compartmented areas, and provide for flowing water
through the areas. Stop-log structures would be constructed similar to open-topped concrete
box culverts. They would be constructed in one or multiple standard 8-ft. widths, and would
possess wooden, plastic, or aluminum stop-logs that would stack up in a groove in the "box
culvert" walls (however, aluminum is cost prohibitive). These structures would be also
useful for allowing boat passage through the berm. The St. Louis District has commissioned
a contractor to review the composition of these structures and explore cheaper alternatives to
concrete. The results of this review are not available yet.

Bottomland Forest Habitat Improvements: One to two acre clearings or spot clearings
with subsequent planting (two year old potted seedlings) of hard mast trees (such as pin oak).

Pumps: For the project conditions, a suitable pump of about 6 c.f.s. would be a
portable, trailer mounted, submersible pump with a diesel engine drive unit mounted directly
on the pump frame. The pump would be similar to a Gator pump or a Crisafulli pump. A
pump in the size of 15 c.f.s. would also be a portable, trailer mounted submersible pump,
but with a portable diesel engine drive unit mounted on an independent trailer frame. The
pump would be similar to a Gator pump or a Crisafulli pump. A suitable pump for a large
pumping station requiring 90 c.f.s. capacity would be a permanently mounted 45° angle
propeller pump as manufactured by the Couch Pump Company. The pump would be driven
by a portable diesel engine.

Table 2 associates available measures with the project objectives.
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Table 2. Measures Available.

general . . ...

Improve side channel habitat by
preventing river-borne sediment
from filling the side channels

. .....Objective

specific

Measure

Remove localized accumulations of
sediment in interior of side channel

Dredge

Prevent additional sediment from
entering side channels

Construct low riverside berms with water
control and fish passage structures

Improve overwintering habitat for
fish in side channels and
backwaters

Provide areas of deep water (> 8 ft
deep) accessible to fish

Dredge

Construct low riverside berms with water
control and fish passage structures

levels in Pool 25

Create a water-level management capability that is independent of water

Enclose State-managed Area with riverside
berm

Enclose USFWS lower pool with riverside and
interior berm

Add water pumping capability

Add water control structures

Increase diversity of wetland types
within the project area

Re-establish submergent vegetation

Manage for moist soil plants

Dredge
Excavate

Construct low riverside and interior berms
with water control and fish passage structures

Improve habitat quality and
quantity of bottomland forest within
the project area

Initiate management program for
bottomland forest

Reforestation

Implement Bottomland Forest Habitat
Improvements

Ensure adequate long-term water
flow over the freshwater mussel
beds

Maintain or increase flow through
channels in the State-managed Area

Don't completely close off channels with
berms

If crossing channels with berm, install
structures to allow passage of water and fish

Reduce the rate of siltation
throughout the project area

Reduce sediment coming into the
project area from the uplands

Cultural and structural measures

Lowland sediment traps or berms

Reduce sediment coming into the
project area from the river

Construct low riverside berms

Improve spawning habitat for
riverine fishes

Stabilize water levels in spawning
areas

Ofl-bankline revetment

Construct riverside berms with fish passage
structures

34




B. Formulation of Concept Plans.

One or more of the measures available for addressing habitat problems and meeting
the project objectives were combined into concept plans by the interagency planning team.

Plan 0. No action. With this plan, no project would be implemented using Federal
funds. Specific details of future conditions with no action have been described in previous
sections.

Plan Al. Enclose the State-managed Area and a portion of the Cockrell Hollow
mussel bed with a riverside berm that would tie in immediately upstream of L&D No. 25.
Existing berms on the USFWS managed areas would be rehabilitated as necessary. See
Figure 4.

Plan A2. This plan is similar to Plan A1, would also enclose the Staté-managed
Area, but the proposed berm would tie in upstream of the Cockrell Hollow mussel. In this
way, the mussel bed would not be within the bermed area. Existing berms on the USFWS
managed areas would be rehabilitated as necessary. See Figure 4.

Plan Bl. This plan would call for the construction of two separate berms enclosing
the State-managed Area--leaving the 40’s channel open to flow between the two bermed
areas. The 70’s channel would be closed off. This plan calls for pumps and gravity drains
to achieve desired interior water levels. Existing berms on the USFWS managed areas
would be rehabilitated. See Figure 5.

Plan B2. Similar to Plan B, this plan calls for the construction of two separate
berms enclosing the State-managed Area--leaving the 40’s channel open to flow between the
two bermed areas. The 70’s channel would be closed off. Plan B2 differs from Plan Bl in
that it recognizes the potential for water seepage from the river through a somewhat sandy
bottom substrate into the two interior compartments. Accordingly, this plan relies on a drain
to connect the upper enclosed area of the State-managed Area with the lower area, and a
drain at the downstream end of the lower area to drain through the dam and spillway.
Existing berms on the USFWS managed areas would be rehabilitated. See Figure 6.

Plan C (renamed C1). This plan is similar to Plan Al, except that the proposed berm
to enclose the State-managed Area (and the Cockrell Hollow mussel bed) would tie directly
into the eastern end of the dam and spillway of L&D No. 25. A water control structure
through the dam would take advantage of the considerable head differential between the pool
and tailwater at L&D No. 25, and would assist in greater water flow through, and draining
ability of the State area. In particular, during the period from mid-July to mid-August when
establishment of moist-soil plants is desirable, a water control structure through the dam will
greatly facilitate holding a water level in the State-managed area a necessary one to two feet
below normal pool. Existing berms on the USFWS managed areas would be rehabilitated as
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necessary. See Figures 7 and 8.

Issues were raised by IDNR concerning the viability of mussel beds within the project
area, overall ecosystem approaches, and the need for increasing aquatic habitat. This led to
an attempt to improve Plan C primarily by efforts to increase water flow through the state
area. Through brainstorming techniques a myriad of potential measures--under certain
constraints--were developed and evaluated using certain agreed upon criteria (See Table 6).

Three alternatives or modifications of Plan C surfaced as most promising, and these
were compared on the basis of an average annual dollar cost per average annual habitat unit
(AAHU) (See Appendix B for a discussion on habitat units). Plan C was renamed C1, and
the three modifications were Plans C2, C3, and C4. Modifications C2, C3, and C4 of Plan
C included the re-alignment of the proposed interior berm--originally following the boundary
between the USFWS and the State-managed Area and crossing over the 70°s channel. The
proposed berm was re-aligned such that it would not follow the boundary, but would veer
further north so that it would not cross nor close off the 70’s channel.

Of these three modifications, Plan C2 appeared the most cost-effective and reasonable
to improve the aquatic habitat and the viability of the mussels within the project area. This
led to the recommendation of Plan C2 on April 19, 1992.

Further meetings ensued whereby specific implementation of Plan C2 through the
seasonal water control objectives were discussed, following water level and management
objectives as contained in correspondence in Appendix D, enclosures D-3 and D-4.  Figures
18 and 19 graphically depict the water management plans for the project area. Written
agreement from IDNR was reached on December 7, 1993. All variations of Plan C included
the same proposals to rehabilitate existing berms on the USFWS managed areas as had Plans
A and B. :

Plan C2. This modification of Plan C1 calls for four additional concrete stop-log
water control/fish passage structures in the exterior berm of the State-managed Area. One of
these additional stop-log structures would be placed at the entrance to the 70’s channel, one
at the entrance to the 40’s channel, and two additional stop-log structures would be placed
near the lower end of the proposed berm. This would double the volume of flow--as
compared with Plan C1--during times of open flow through the State-managed Area. See
Figure 9.

Plan C3. This modification of Plan C1 proposes a siphon system to provide a very
large flow over the dam and spillway of L&D No. 25. In turn, to allow a greater flow of
water through the State-managed Area, 5 additional stop-log structures would be placed at
the entrance to the 40°s and 70’s channels. [Information and plans from the U.S. Army
Corps of Engineers, Memphis District regarding a siphon project were referred to help
formulate the siphon component for Plan C3.]
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Plan C4. This modification of Plan C1 proposes a large concrete box culvert
structure placed in the dam and spillway to allow a greater flow of water through the State-
managed Area. This structure would be composed of six 6 ft. x 7 ft. gated box culverts.
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8. EVALUATION OF CONCEPT PLANS.

The concept plans identified in the previous section were evaluated according to the
four criteria in Table 3.

Table 3. Evaluation Criteria for Concept Plans.

The extent to which a plan is acceptable to the sponsoring
agencies in meeting their operational and management goals and

Acceptability priorities, and is compatible with existing laws, regulations, and
public policies.
Engineering :  The extent to which a plan is "engineeringly" feasible and
Effectiveness workable.
The extent to which a plan addresses the intended project
Completeness .
objectives.
The extent to which a plan is cost effective (average annual cost
per Average Annual Habitat Units). Concept plans were
evaluated at a gross level of detail for cost effectiveness.
Cost
Effectiveness

The best concept plan was then further evaluated according to a
Corps of Engineers procedure as described in a report entitled
"Cost Effectiveness Analysis and Incremental Cost Analysis for
Corps Fish and Wildlife Habitat Planning - Nine Easy Steps."







184

*saAn9fqo j00foxd
[[€ S190W ‘OSIMISQO ~UIISq © Aq |

PasSoT5 ST [ouueqs Spis o) omzaooa

oy S mmo._o« mu_:oo_o> e Euon

B [JIm Spaq [ossnui o) pue MO[[OH
[eyo0) Suissedmioous spIoAY

‘74 10 1 sue]d Uey) UOIOIIISUOD
uLIRq SS3f J0J INg ‘[ouueyo

$,0L 9y} Jo Suissoro yesseosuun

10j sjjeo uejd sryj -uopsenb

snowas oyut weld sty jo Lifiqisea)
9y} s3uLIq UMOp [9AJ] Jajem

Jouym ayy pioy 03 (3s0d Suneredo
431y Jo) Anpiqeur [enuajod o

pue ‘vare pafeuriu-ajel§ oY) Ul SULIaq
a3 38 28edaasiapun 10§ [enuaod oy

*MOJ[OH [[2X}00D) 18 paq ~0mm=E oY) pioae o} syduope
ey uuoq e sasodoxd uweyd snp osneoeq |V ue]d wey) ojqeidoooe arow S|

v

UE[d S [MOJIdJem JOJ Bale JOLIDJUI YOnuw Se UIejuod j0u s30(] |mojojem
10j Baly pofeuvu-oje)§ JO IOLISUI Ul [OAS] Jjem UIBUIEW pUE [OIJUOD O)
Anpiqe 3uipiaoid Jo seansafqo sjeaw pue ‘suiojqoid 90In0sal $9SSIPPY

10U moov ue[d snp a10Ja19Yy

‘SPaq [oSSNUI oY) SSOIJE SANIO0[IA

157em (anous yary urejutens |

JOU SS0p pue Spaq [oSSnu oY)

pue MO[JOH [[oX§00)) sassedmoousy

‘749 10 1 sue|d Uey) UOLONIISUOD
uLIRq SS9f J0J Ing ‘[ouueyo

S, 0L Y1 Jo 3uisso1o Aressaceuun

oy Joj s[jeo ue[d sy ‘wonsanb
snouss oyut uefd sty Jo Kpiqisedy
oy sSuiq umop [oAd] Jajem

Jouayut a3 pjoy 03 (3500 Sunesado
Y3y Jo) Lijiqeut fenusjod oy

pue ‘eare peSeuew-o)e)S oY} Ul SULIAQ
oy i8 93edoostopun 10§ jenuajod aq]

"MOJ[OH [[94%20)) j& paq
[ossnw & sassedwoous uaq pasodoid ayy yeys Jusixe ayy 03 sjqeidecorun

‘[MoJIajem 10J ealy poSeuew
-918}S 9Y) JO JOLSIUI Ul S[9AJ] Jojem UTEJUIEW pUE [01U0D 0} )I[Iqe
oy 3upiaoid Jo seansalqo oy syeowr pue ‘swojqosd 90IN0SAI SISSIAIPPY

v

*soAnoalqo
Suruueld oy yoow 31 ssop Jou
swajqoid ssappe jou saop wefd s

ajqeorjdde joN

*$90IN0SaY [eIMyeN JO
jucwipeda( sioul|[] pue Eoo.:wam Jo sdio) Lfury ‘s 03 9jqeidesoeun

ssaudpdwo)

SSUdANRYYF Sursouidury

Lypqeydadsdy

UOHBPUIWILLIOIIY J0 UONEn[BAy [eniuf

uelq
ydaouo)

‘ssouajo[dwio) pue ‘ssauaandeyyg Suuseuidug ‘Aiqeidoooy 0} se sued 1doouo)) jo uoneneAg ‘¢ 9qeL




Do ‘14

‘TV ‘1V sueld ueqy L[Suons ajow
1e31qey onenbe 10) saanoalqo joefoxd
SN "seAnaafqo joafoxd e sy

‘Jouueyd
s.0p 9@ Jo Suisopo sproae weld sy

. *2INJONI}S
MO[J19A0 G771 991 Ydnoayy odid

oy pue odid o3euresp SunoeuuodIAUY
o 4q 19s)J0 9q p[nom suuaq

o) y3noxy suejqoid oFedoss oy |

') 10 Y sueld
Joj uey) parnbar s1 UORONIISUOD
UlIaq QIOWI ‘IOASMOY "d[qexiom

pue 3[qised) A[[eoiseq st wefd sy

*S[ouuBYd }joBq UL Jajem AJIOOJOA
q31q woy o3nJax pue jejiqey onenbe Jo AJISIOAIp sUIERY 'Spoq ossnu
1) SSOIO® pUE S[oUURYd S (), PUR SO SY) WOLJ MO}J 3} JO SWOS UTe}dl

pPInom Ue[d SIY} 1BY) JUSIXS oY) 0} TV pue [y sue[d weyy ajqeidesor a1op

‘19 ueld 03 peseduwioo se sjs0d Sunerado 90npal PINOM INIOMIS MOJJIA0
6771 o) 03 Sutpesj adid o) pue ‘eole poSeuvwi-oje)S Of) UI seale

peuwiaq 9y Sunosuuoo adid oy ‘1easmol Surdwind aiowr arojarey

pue o8edsss arow Suisned swxeq Jo SYISuUS| [eUORIPPE JO ISNBISq

7V 10 [V sue[d ueqy) s)sod Sunerado 1o43rg aaey pinom uwepd st

JuswoSeuewl [mojsojem Uo siseqdue ssaf sind pue ‘7y pue

[V suejd uey) saoinosa onenbe pue ysy 1oy SuiSeuswr spremoy siseydwo
asow symys wefd snyj -suejd ydeouods ) 1o y o) pinom se juswaSeuews
JIPIIm JoJ eare Furpuod JOLMUI Yonuwl Se UIBUOD jou saop weld sig|

"mO[[OH [121}00D 4q [ouureyo Spis Ulew 9Y) pue [auueyd S,0p ) y3nory)
moyj 9y saseasout ueld sip ‘7y pue [y we]d 03 pasedwod sy -seale
pauwiaq ayeiedss om) ojur 31 SAPIAIP JI st eale poSeuew-ojels oy ul L)ifiqe
[oxjuod Jajem oy sesearowt ueld sIq) ‘7V pue |y ueld 03 paredwod sy

[4:!

‘D 1o y suejd uey) Kj3uons
alow jB)Iqey onenbe 1oj seAnoalqo
SIVN  "seAnsalqo yoafoid fre sy

‘Jouureyd
S0 oW1 o Suisopo sproae ueld sy

‘zd pue D 'y sued

ey 53505 Sunerado azowr a10ja10Y)
pue suireq ay3 ySnosyy swojqosd
aFedoes arowr aaey pinom weyd siy|

"D Jo v sue|q
Ioj uey) paxnbal si UOKONIISUOD
WIdQ SIOW ‘JOAOMOH °djqexiom

pue 9|qised) A[[eotseq st werd sry|

-Surduind
alow a10ja10Y) pue 9Fedoos arom Suisnes suiraq jo syiSuaj jeuonippe jo

asnedaq gy 10 [y suejd ey} sisod YRWO Joysry oaey pjnom ueyd sy

"JuoweFeuew [mojiajem uo siseydws ssof synd pue ‘zy pue

1V sueld uey) saoinosal onenbe pue ysy 1oy SwiSeuew spremoy siseyduro
alow syiys uefd siyy -sued 3deouod ) 10 v oY) pinom se jusafeurwr
9J1p[im 10J ease Surpuod Jousul gonw se WLJUOd jou seop ueld siy]

"MOJ[OH [1°n}00D 4q [ouueyd Spls ulew 3ty pue [ouueyd S,0F oY) Y3nory
moyj oy seseasout uefd snp ‘7y pue |y ueld 03 pasedwod sy -seale
paunsaq djeredos om) OJul 31 SIPIAIP J1 SB eale poSeurw-ajels oY) ul AJjiqe
[o1ju02 19jem aY) saseasoul ueid sIq) ‘g pue [V Ue[d 0} paredwod sy

[§:1

sssuajajduio))

SSUIANRYH SuLeuiduy

Lynqeydary

UONEPUIUNRIIOIIY IO UOBNJRAT [enjiu]

uelq
3dasuo)

‘ssauajaIdwo)) pue ‘ssouaAnsoyyq Suuseurdug ‘Aiqiqerdaooy 03 se suejd 1deouo) jo uonenfeag ¢ JqelL




Ly

"zd pue [g sueld se £[3uons
se soAN9a(qo aasnosa-onenbe

*2IMIONIS MO[JI9A0 61 oY) YSnory
armonys e y3noxyy a3edoss rousyur
Surarerp 0y anp suejd 3doouods reyio
o uey; eore jrun Jod s)s00 uonerado
duind ssaj jjeuoniodoid axmbes

*Jejiqey [eLsalia) 0y ohjenbe woly sy1oAU0d Bale Joafoad
oY) Se YsIunuip 0) dNUNUOD [[Im Spaq [assnur o) 30ofoxd e ynoyip

*Kemypids urep a3 ySnoxyy
931eyosip pue vaie pafeuew-ajels o) ySnoryy ssed o) Jajem aedoos
Iouaut jJo swnjoa 931e] & Fuimoe £q 53500 Sunerado dwnd Suronpas

£q pue ( ue |y Ssue[d 0) pateduiod se) weysKsods onenbe Suracidun| 15 10 o
e [OSSTIW O 339U JOU S0P I nom pue ‘zg 1o |g sue[d uey) apwe 2y p 1d 0 pe : : :
PuE | W p ¥ Pl P zd ‘(1V ueld 03 paredwoo se) spaq [essnul Jo AN[IQEIA o) Suisearoul ¢
‘JoAOMOH  "seAnafqo 30ofoid syl UOTJONIISUOD WLIdq SS3] s[iejua wed ‘za v.nw ~.m sl o pose Juos
mEb%occwno m.uo\. M&Wuonwﬂ_mmmob Se) UONONIISUOD ULISq JO junowre oy}, Surzrurunu £q Y22WO Suonpar o
Saoatrtin 10 ST(E0 We[C SYL “uowadeuew oJIp[im Joj s[qissod se eae we o3ie| se Suissedwoous ¢
"s[qeiom pue 3[qised) st ueld sryL, :Aq g pue
1V sue[d Jo s1oadse 3s5q o3 Jo smios auIquIod 0} jdureye we st weyd s

ssaupaduio) $SouaANIRYyy Sunouiduy Anpqeydanoy uslj
1d3suo)

UOEPUBIICIIY JO uonenjesyy fenmy

"ssausjo[dwo) pue ‘ssoucAndeyyyg Suusouidug ‘Aiqeidsody o) se sueld 1doouo)) jo uoneneaq ‘4 dqeL




8¥

9791 ZS9 696 S 10
99¢‘T  6£9 L9 sS 1d
evT'T S29 Z19 9 v
[0l  onenby oJipiim  [essnN ue[d 1daouo)

:¢ 9[qeL ojur Indur 10j SNHVYV JO uonemnge],

"S1e3A (06 ‘Teak/G/ L0 =1 AIoym pazifenuuy .,
"paaowal Kemypids oy ySnosyy axnonns 000‘0S9$ € Wim Inq [ ued O} SIS0O UT JR[IUIIS

PAISPISUOD 3q [[IM 7V pue |V sueld ‘uosuredwiod 1500-y3nol B 104 “YNAI 0} 1919 1661 ‘€7 1990100 Yy} ul pareduiod pue
PojRWINS? dIam [D pue ‘zd ‘1g Sueld Joj s1s0) sueld 1doouoo Jo uosiredwod SANER[AI J0J Pasn s1S0d [enIul YSnor are sy,

‘SAION
LST 9291 09°L1¥ 000001 $09°L1€ 000000 [DI10D
PSUIWISNEP | PAUIULISIOP | LT SIL 000°0€1 LOZ'SE9 0000008 g
jou jou
LEY 99¢1 So¥‘96S 000°021 SOv‘9LY 000°000°‘9 14
PAUIWINOP | PAUTWLIANP | €66°SLE 000°011 €66°S9C 000°0S€‘€E (A4
jou ou
20¢ 74| €66°SLE 000°011 £66°S9C 000°0SE‘E v
(NHVV (S9rdadsg $) ©) ) ) ueld
Aq papiap nv) 150D 150D 150D ;150D ydaouo)
150D NHVV AP0 AP0 fenuuy Jenuy
[Bnuuy) + enuy [enuuy | pazijenuuy
Aduanuyg pazijenuuy

"SSOUDATIONYJH 150D 03 Se sue[d 1doouo)) jo uonenfeag ¢ SqeL



During the early period of plan formulation, while Plan A was the primary concept
plan, the Illinois Department of Natural Resources (IDNR) became aware of a commercially-
harvested mussel bed within the Batchtown project area (May 1991) by a commercial sheller
who had worked the Batchtown area. A field inspection by IDNR staff that same month
confirmed that a bed was present, although of undetermined size and density. Ten hauls with
a five-foot crowfoot bar yielded 61 mussels representing nine species. The predominant
species collected was the threeridge, Amblema plicata. IDNR staff concluded that further
investigation of the mussel bed was warranted based upon their initial sampling and that
additional information was needed regarding the hydrology of the area and its short and long-
term effects on the existing mussel bed.

IDNR requested that the District obtain additional velocity measurements through the
side channels to determine if scouring was occurring and thus protecting the mussel bed from
siltation. IDNR also requested a second opinion regarding conclusions related to the new
plan proposed specifically to accommodate the mussel bed (Plan B) and approved by the
project sponsors. IDNR requested information on the siltation rate in the backwater, the
effects of scouring as a result of the proximity to L & D 25 and the effects that the
construction of berms adjacent to the future project side channel might have on the mussel
bed.

The St. Louis District responded with 2 WOTS request to the Waterways Experiment
Station (WES) for assistance in assessing the hydraulic and biological issues regarding a
comparison of the proposed Plans A & B for the project and their effect upon the future
welfare of the mussel bed. The District also obtained water velocity measurements in the
project area on June 18, 1991. Velocities ranged from 0.3 to 2.9 feet per second with Dam
25 at "open river" and the pool on "tilt." Scouring velocities greater than 4 feet per second
were not observed during the field investigations.

A meeting with WES staff was convened in St. Louis on August 14, 1991 to discuss
the mussel issue, first with in-house personnel and later with the project sponsors. All in
attendance agreed that Batchtown is a depositional area due to its location at the inside of a
bend, thus jeopardizing the future of the mussel bed without a project.

Comparisons of Plans A and B showed that the essential difference is that Plan A
sequesters more of a complex mix of aquatic and terrestrial habitats into bermed areas for
moist soil management and does not make provision for flow over the mussel bed. Plan B
represents a compromise by providing bermed management areas while maintaining some
flow over the mussel bed. Plans Al and A2 met the primary objectives of managing for
waterfowl. Plan B shifted emphasis to aquatic and mussel habitat. Although Plan A2
attempts to avoid constructing a berm across a mussel bed, it will impede much of the flow
through the side channel presumed necessary for the survival of that mussel bed.

Plan B is considered inferior to Plan A in that it possesses a higher initial cost, and
requires more OM&R costs due to pumping because of seepage under a greater length of
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berms. Also, Plan B reduces the overall interior State-managed pool area available for
wildlife management and waterfowl habitat.

Even Plan B was felt to place the mussel bed at increased risk due to the elimination
of the storage volume and the subsequent loss of water flow along the bluff line that eroded
depositional materials off the mussel bed. No estimate was made as to the length of time the
life of the mussel bed might be shortened. There was agreement that a shortened bed life
would occur given that the fate of the mussel bed is already sealed due to the existing
sediment deposition pattern. There was agreement that Plan B was preferable to Plan A
since it would maintain off-channel habitat while making a reasonable attempt to prolong the
life of the mussel bed. IDNR expressed concern that underseepage could be a serious
problem with Plan B, making operating costs prohibitive and that perhaps a Plan C should be
considered.

A field trip to the project area (August 15, 1991) led WES staff to the conclusion that
the mussel bed was not of large size or high density when compared to other UMRS mussel
beds. It was suggested that a more rigorous survey of the mussel bed be conducted to
determine density of individuals and bed size as a measure of bed quality to allow a
comparison of this bed to others on the upper river and to use this evaluation to assist in
establishing project priorities.

IDNR had attempted to survey the mussel bed prior to the meeting with personnel
from WES but were only partially successful. Five stations were sampled on July 3, 1991
using SCUBA. Four 0.25 meter quadrates were cleared at each station and the data
combined to provide density information reported as the number of live mussels per square
meter. No further sampling was attempted on this date due to extremely low water levels (so
low that boat launching was not possible).

Subsequent to the meeting with WES and District staff, IDNR again attempted to
survey the mussel bed. A total of 74 three minute crowfoot bar (five foot) hauls were made
on August 28, 1991 throughout the project area, but primarily in the area of the mussel bed
and through the so-called "40’s" channel. This effort resulted in the collection of 122 live
mussels representing eleven species. A total of 49 square meters of quantitative sampling
resulted in the collection of 239 individual mussels representing eleven species. Quantitative
sampling was conducted again on August 29 and 30, 1991 resulting in the collection of 192
live mussels of ten species. The range of densities found was from O to 17 mussels per
square meter. IDNR concluded that while the bed within the project area did not appear as
dense or contain as many species as others found on the upper river, a viable mussel
community existed that was worthy of preservation. Additional sampling would be
conducted to further define the extent and density of the mussel bed.

Plan A was in disfavor because it did not provide for mussels, and Plan B was

recognized as having either excessive pumping costs (Plan B1) and/or because of high
construction costs per unit area (Plan B2) due to more berm and drainage pipe construction.
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Consequently a new concept plan--Plan C--was developed. A meeting was convened by the
District with the project sponsors on October 7, 1991 to discuss the new plan proposal.

Plan C called for a perimeter berm, similar to Plan A, but extending to the L&D No.
25 overflow structure to allow the venting of water via culverts placed in the L&D 25
overflow structure. Gravity filling and draining would also be possible, greatly reducing
operating costs. The primary goal of the initial concept Plan C was food production for
wildlife, especially migratory waterfowl. Secondary goals--to the extent compatible with the
primary objectives--included: providing for mussels, providing for wintering fish, and
providing for fish spawning.

While Plan C did not totally meet the needs of all resource interests, it was felt to be
the best overall approach available given the shortcomings of Plans A and B. For the above
mentioned reasons--and as roughly assessed in the dollar cost per habitat unit comparison--
concept Plan C was essentially agreed upon by the Corps, IDNR, and the USFWS as
preferable over Plans A and B. However, IDNR stated in a March 19, 1992 letter their
desire that a recommended project plan address the entire ecosystem within the project and
that certain aquatic and mussel habitat enhancements be provided above what Plan C was
presently achieving.

In an attempt to enhance aquatic and mussel habitat, discussions and meetings were
conducted to determine the minimum water velocity needed to maintain the survival of
mussel beds within the project. Initial investigations indicated that additional or larger water
control structures could be placed through the proposed berm around the State-managed area
to provide a velocity of 0.2 feet/second over the mussel beds at Cockrell Hollow.

An interagency meeting was held on April 10, 1992 with District personnel and
sponsors to address issues raised by IDNR in their qualified letter of support for Plan C.
The key issue needing resolution was the question of water flow and velocity over the mussel
bed, with an objective to obtain a flow of 0.2-1.5 feet per second (fps). IDNR indicated
their support for Plan C was contingent upon the District being able to insure a flow of 0.45
fps over the mussel bed. The District did not guarantee a flow of 0.45 fps over the mussel
bed--only that an attempt would be made to generate this level of flow.

Concern within the District about economically achieving the target velocity of 0.45
fps, and any possible measures calling for structures through the L&D No. 25 overflow
structure led to a decision to "brainstorm" the mussel issue. A brainstorming session was
held to produce ideas that could be evaluated to produce solutions (see Table 6 for more
details). The required velocity constraint, and additional constraints and criteria were
incorporated into the session. Some twenty-six ideas were identified during the
brainstorming session, most were evaluated and ranked. Of the top ten, five met the
constraints. One idea (to enhance and/or mitigate mussel beds outside of the project area)
was discarded as not being a serious option at the time. The other four ideas were evaluated
further, and as a result, the ideas were incorporated into variations of Plan C1. Then, Plans
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Cl, C2, C2, and C4 were examined in terms of a seasonal water management plan, and
pumping and water-control structure requirements.

The collection of environmental data continued during the time that discussions were
ongoing over the issue of providing a flow of 0.45 fps over the mussel bed. WHAG and
AHAG field exercises were conducted involving District and sponsor staff. The WHAG and
AHAG teams re-aligned the interior proposed berm between the USFWS lower pool and the
State-managed area so as not to close off the opening to the 70’s channel. During these
exercises IDNR staff continued to express concern over the future of the mussel bed. A
second WOTS request to WES was generated requesting assistance in determining habitat
suitability indexes (HSI) for the mussels found in the project area.

Dr. Barry Payne of WES conducted a field investigation of the mussel bed on
July 9, 1992 in conjunction with District, IDNR and LTRM staff. He reported his
conclusions--based upon his field investigations--in a memorandum to the District on
August 6, 1994. He modified an existing HSI model for freshwater mussels (that he had
helped develop) specifically for the habitat conditions at the site of the mussel bed within the
Batchtown project area. He concluded that the HSI for mussels for existing conditions at
Batchtown was 0.64, for future conditions (fifty years) without a project 0.24, and 0.49 for
future conditions (fifty years) with a project pased upon the Plan C design.

Plans C1, C2, C3, and C4 generated an estimated 58 average annual mussel habitat
units because of similarities in the amount of mussel habitat, water velocities and HSI’s.

Dr. Barry Payne of WES was asked on January 28, 1993, to comment on the
potential for mussel survival during periods of no or very low flow over the mussel bed. His
opinion was that the mussels would have a good chance for survival because of the tolerance
to impounding that was exhibited by the mussel species present. He was also of the opinion
that the biggest impact of restricted flow during the drawdown period, usually from late June
to late August, might be to inhibit mussel reproduction. He did not feel that this was
particularly important because the species present were common species found throughout the
area and were successfully reproducing elsewhere in sufficient numbers that the loss of
reproduction in this bed would not affect the overall mussel population in the river.
Consequently, if habitat were present the area would be repopulated. More important than
the mussel bed is the habitat type that the mussel bed is inhabiting. This habitat type is
limited and important within the Batchtown project area and outside of the project area. This
habitat is worthy of preservation not only because of the mussels present, but also for
benefits to other invertebrates. Bottom samples taken throughout the area of the mussel bed
showed an abundance of aquatic life in addition to the mussels. All are important to the
aquatic ecosystem.
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Table 6. Summary and Final Results of Mussel Brainstorming Meeting, Held May 14, 92.

Twenty-six alternatives were developed by the attendees of the brainstorming session in
order to meet the following constraints:

o Must produce a minimum velocity of 0.2 ft/sec. to help ensure mussel bed
survival T

o Must satisfy IDNR’s ecosystem objective (i.e., habitat restoration that
includes wildlife, fish, and mussel components)

® Must be acceptable to all appropriate elements in the District (e.g., Planning
Division, Engineering Division, Construction-Operation Division)

o Must be acceptable to the sponsors (IDNR, USFWS)

° Must be compatible with navigation needs (e.g., must not interfere with
navigation nor require changes in L&D 25 operations)

° Corps is not to routinely operate the proposed mussel features or HREP
project

] Leave the spillway cells alone (to ensure the structural integrity of the dam
and so as not to lose pool)

Each alternative was judged Yes or No (met or did not meet all constraints)

The alternatives were rated on the following criteria:

Criterion
no.
1 Alternative is cost effective in terms of dollars per Average Annual Habitat
Units.
2 Alternative meets the objectives (to provide effective water control for
waterfowl management while avoiding adverse impacts to fisheries/mussels).
3 Alternative should incur only moderate to low O&M costs.

Each alternative was rated on the three criteria to whether the criterion was met, where the
ratings were:

rating of 1 = criterion not met

rating of 2 = criterion met to a minor degree
rating of 3 = criterion met to a moderate degree
rating of 4 = criterion largely met

rating of 5 = criterion fully met

The ratings from the Brainstorming participants were added up and averaged so that there
was one rating for each alternative (giving equal weight to each criterion and "vote").
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Table 6. Summary and Final Results of Mussel Brainstorming Meeting, Held May 14, *92.

Evaluation and Ranking of Alternatives
by How Alternatives Met the Criteria
(see Notes on next page)

Meets
Constraints
Criteria 1 2 3 average Y/N Description
Alternative
1 4.7 4.9 4.1 4.6 N

The top 10 alternatives are above this line, highlighted
the constraints . . . . . . . . . . . . i ittt e v e 6 e s e e e e e e e

12 4.3 1.3 4.1 3.2 N
15 3.8 1.2 4.2 3.1 N
5 2.9 3.9 2.4 3.0 Y
14 1.1 4.0 3.4 2.9 N
2 2.0 1.7 4.8 2.8 N
4 3.6 1.1 3.7 2.8 N
7 1.3 3.9 2.9 2.7 N
8 2.3 3.7 1.9 2.6 N
26 2.9 3.6 1.1 2.5 N
21 2.8 1.0 3.2 2.3 N
23 2.8 2.7 1.3 2.3 N

6 (deferred)
11 (deleted)
16 (deferred)
19 (deleted)
25 (deleted)

(continued)
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Table 6. Summary and Final Results of Mussel Brainstorming Meeting, Held May 14, *92.

Surviving Alternatives' from the Brainstorming‘s Top Ten:

spillway

= =——_=
Estimated

Description of Alternate. Cost. Remarks

Enhance / mitigate mussel not This alternative could be pursued

beds elsewhere. determined in conjunction with keeping the
proposed two 54 in. pipes through
the L&D No. 25 overflow structure
as in Plan Cl.

Siphon pipes over the $1,200,000 |Four 9 ft. dia. steel pipes with

spillway. vacuum pump. No culverts would be
placed beneath the siphons because
they would interfere with each
others water intake. This became a
major component of Plan C3.

Concrete box culvert $5,680,000 |This alternative would require six

through the spillway. 6 x 7 ft. boxes w/ sluice gates.
This became a major component of
Plan C4.

Training dike to $429,000 This training dike would be

concentrate flows across constructed of grade "C" stone,

existing mussel beds. 3,000 feet long. The dike would
have to be close to the mussel bed
to be effective, and that would
overlay and eliminate some mussel
habitat.

2 - 54 in. pipes through $647,000 This was a main component of Plan

Cl, and its purpose was primarily
to manage water level, but not to
provide a water velocity of 0.45
fps over the mussel bed. This
became a major component of Plan
Cz.

Notes:

mussel habitat.

These surviving Brainstorming alternatives were carried into the
formulation of Plans C2, C3, and C4, except that the training dike
alternative was subsequently deleted because of doubts about its engineering
effectiveness and because its "footprint" would overlay and eliminate some
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The brainstorming session culminated with the Corps recommending Plan C2 with
two 54 inch concrete pipes with gates through the Lock and Dam 25 spillway as being the
best alternative to meet the objectives, constraints and criteria. Concurrence to proceed with
recommending Plan C2 was requested in a letter from the Corps to IDNR dated April 16,
1993, Enclosure D-S.

IDNR responded in a letter dated August 18, 1993 that they still had some concerns
about the mussel issue related to water flow. They felt that more data would be helpful.
They concurred that Plan C2 was likely the best approach to continue working with.

The District convened a meeting of the project sponsors, District staff and the
Ecological Services of the Fish and Wildlife Service on October 5, 1993 to further discuss
the mussel topic. The District indicated that there was a limit to the amount of information
that could be provided given that this was essentially an EMP project with experimental
intent and not a research and development project. Ultimately it was agreed, after much
discussion, that the District would provide some additional information in the hope that a
final decision could be made. The District agreed to provide hydrographic data for low
flow, normal pool and flood conditions in a with-project scenario for IDNR to review and
discuss points of agreement on water levels and flows for fisheries and waterfow! benefits.

The information was provided to IDNR in a series of fax’s (including Plate 14) to
their staff in mid to late October. Plate 14 shows stage elevations at Pool 25 for a flood year
(1973), a drought year (1988), and mean data for the years 1939 through 1992. WES, Dr.
Barry Payne, was contacted once again for his opinions on mussel survival given the Plan C2
design. He reiterated again, in a memorandum to the District dated November 9, 1993
(Enclosure D-9) that it was not at all certain that reduced water velocity in the area of the
mussel bed would lead to its demise. He further stated that if berms and other project
features prevent excessive sedimentation in the area of the mussel bed, there may not be
negative effects of the project on mussels.

IDNR wrote in letter dated December 7, 1993 (see Appendix D, Enclosure D-7): "We
believe that the Plan C-2 project can provide the necessary water levels and flows needed for
us to manage for fish and wildlife with some possible design modifications identified during
the Definite Project Report (DPR) process." Specific items mentioned for potential further
consideration were water control structure location, berm alignment, vanes, pump sizes and
flows through the refuge area.

An attempt was made to place the minimum number of water control and fish-passage
structures in concept Plan C2 sufficient to accommodate the desired water control regimes
for the USFWS and IDNR managed areas, with the exception that additional structures are
being recommended to increase water flow over the mussel bed.
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9. EVALUATION OF HILLSIDE AND LOWLAND SEDIMENT CONTROL
MEASURES.

As described in the chapter on Resource Problems and Opportunities, sediment
deposition is recognized as one of the most significant habitat degradation problems in the
project area. An estimated 15% of the sediment deposition in the project area is soil erosion
from the local upland watersheds. To address this problem two overall methods were
considered: hillside sediment control, and lowland sediment control.

A hillside sediment control plan was drafted for this study area by the Natural
Resource Conservation Service (NRCS, formerly the Soil Conservation Service), see
Appendix O. Figure O-1 shows the watersheds contributing to the project area (watershed
#1, #2, and #7 are do not contribute to the project area and were excluded from further
analyses).

The NRCS routinely addresses upland soil erosion problems, and has developed a
myriad of "cultural" and structural practices to effectively address sheet, rill, and ephemeral
erosion, and for areas subjected to concentrated flow (see Figures O-2 and O-3). For
lowland sediment control, only lowland sediment trap berms were considered as a practical
measure.

The benefits of upland sediment control are that it:

reduces habitat-degrading sediment from being input into the non-forested wetlands
increases infiltration of rainfall into the soil

slows the loss of agricultural topsoil

increases crop yields and production

reduces the need for crop inputs (e.g., chemicals, fertilizers)

produces habitat unit gains for the project’s non-target species in the upland areas
through improved ground cover and habitat diversity

improves water quality in the upland and lowland areas

provides livestock watering and recreational ponds

helps prevent erosion from archeological or cultural sites

reduces silt and mud deposits on roadways that would otherwise be road hazards and
incur maintenance costs

improves aesthetics

does not require project lands to be used for sediment containment

is watershed-wide and more comprehensive than when compared to only one or two
possible lowland sediment trap locations

NN SSNSNSS SSSANAS

Lowland sediment traps can be more efficient than some upland practices in
physically trapping sediment. However, lowland traps do nothing for the upland areas: they
don’t slow the loss of topsoil from the uplands nor the transport of sediment into the
tributaries, nor do they improve the habitat in the uplands. Additionally, lowland traps
physically occupy project land, may change the type of habitat within the lowland trap, and

60



may require the need for additional land acquisition.

The comparison in Table 9 shows that the lowland sediment trap at Titus and Dixon
Hollow, as estimated, is more effective (cost per AAHU) than the alternative upland
sediment control measures. The lowland sediment trap for the USFWS Middle Pool is
slightly less cost effective, and would require the acquisition of some privately-owned
property. However, these comparisons do not capture many of the benefits for upland
sediment control checked in the list above. Also, a hillside sediment control program can
reduce 26% of the total hillside sediment entering the project, whereas the trap proposed at
the USFWS Middle pool will reduce 7.8% of the total hillside sediment, and at the State-
managed Titus Hollow, the trap will reduce 6.6% of the total hillside sediment.

For the foregoing reasons, both the upland and lowland sediment control measures
were carried into the cost effectiveness and incremental cost analyses, and evaluated as
separate measures that could be included in a selected plan.

Within the Conclusion and Recommendation section of the USFWS’s draft Fish and
Wildlife Coordination Act Report of February 2, 1995, upland and lowland sediment control
measures are considered critical to the success of the project. Strong support for upland
sediment control measures has been received from the Migratory Waterfowl Hunters, Inc.
and the Illinois Waterfowlers Alliance, Inc.

Because. of strong recommendations from constituents favoring the inclusion of a
hillside sediment control program, U.S. Representative Richard J. Durbin offered an
amendment into the FY 1996 [House] Energy and Water Appropriations bill--expecting or
directing the Corps to fund a hillside erosion component. The passed Energy and Water
Development Appropriations Bill of 1996 includes the following language: "A major threat to
this area is sedimentation due to hillside erosion. Control of hillside erosion is essential to
the long-term success of this project. ‘Within available funds, the Committee expects the
Corps to fund a hillside erosion component in the Batchtown Habitat Rehabilitation and
Enhancement Project.”

Table 9A displays alternative programs available for funding soil and water
conservation activities. Many of these programs have severely declined in funding
availability within the last several years. The USFWS and the NRCS explored with limited
success the applicability of these programs to a potential hillside sediment control program
for the Batchtown HREP prior to the introduction of the language in the appropriations bill
mentioned in the previous paragraph. It appears unlikely that any non-EMP funding sources -
could be located to accomplish the magnitude of sediment reduction as proposed by the
NRCS hillside sediment control plan for this project.
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Notes that apply to Table 9 on the following page:

Construction costs for the lowland sediment traps include 25% for contingencies and
32% for E&D and S&A. The base cost estimate for the upland sediment control
program includes E&D by the NRCS.

Does not include the non-Federal cost of OM&R. When annualized, i=0.0775/year,
N=50 years.

Habitat units at the site of the lowland sediment trap have been assumed to remain
unchanged. Losses in habitat and HUs for certain species will be offset by gains for
other species. ' ‘

34 units in the State-managed area, 8 units for reducing sediment backing into the
USFWS Lower Pool.

In the Federally-owned project area only. Additional, but uncalculated HU gains
would also occur in the privately-owned upland areas.
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10. COST EFFECTIVENESS AND INCREMENTAL COST ANALYSES.

A. Introduction. Over the last several years, the Corps of Engineers has been
developing and standardizing analytical procedures for conducting cost effectiveness analysis
and incremental cost analyses (CEICA) in planning for environmental restoration and
mitigation. In October 1994 a publication was prepared by the Corps’ Institute for Water
Resources entitled: "Cost Effectiveness for Environmental Planning: Nine EASY Steps."

CEICA will tell decision makers about the relative relationships among solutions--that
one solution will likely produce greater output than another, or that one solution is likely to
be more costly than another. While these analyses may not lead, and are not intended to
lead, to a single best solution (as in economic cost-benefit analysis), they will improve the
quality of decision making.

CEICA was performed on the measures, or increments of measures available to or
included in concept Plan C2. The berm alignments and structures or features peculiar to
concept Plan A and B (including their variations) were not specifically included in this cost
effectiveness analysis. There are four reasons for the decision to perform the analysis only
on Plan C2, and not on a greater body of measures from which any variation of Plans A, B,
or C could have emerged. These reasons are:

(1) Plans A, B, C1, C3, and C4 are fundamentally flawed when compared on
the acceptability, engineering effectiveness, and completeness criteria;

(2) A great deal of conceptual planning and coordination had been
accomplished, and planning input received by other agencies, with agreements reached before
the Corps’ guidance on this CEICA process had become instated and before participants had
become trained and familiar with the process;

(3) There are various ways of formulating a recommended plan, and the
method of first developing concept plans that would involve markedly different berm
alignments or different habitat and water management regimes is still valid;

(4) The actual process of conducting the cost effectiveness and incremental
cost analyses can become excessively computer and time-intensive due to the shear number
of combinations of measures, therefore encouraging the elimination of flawed or ineffective
measures from consideration.

Some of the generic information that the CEICA provide is shown graphically and
hypothetically in Figure 11. The data points on the curve represent an "envelope" of many
individual plans, all efficient in that they provide a fairly high level of habitat output for the
cost. There would be a scattering of inefficient plans above this curve or envelope. All of
the plans (efficient ones shown on the curve, and the inefficient plans) are composed of the
measures and increments of measures available to the preferred concept plan. Assuming that
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the preferred concept plan had a given cost per habitat unit (value on the y-axis) and level of
output (value on the x-axis) that placed it in the shown position above the curve, then there
would be more efficient plans in a region on the curve below the preferred plan that would
provide roughly the same outputs for less cost. Similarly, there would be more effective
plans that would provide more output for the same cost or less cost. The adoption of some
measures from plans more efficient than the preferred concept plan in order to form a
recommended plan might produce a level of input and output shown with a data-point that
places the recommended plan closer to the envelope of the most efficient plans.

Preferred concept plan.

inefficient plans
INPUT (cost/AAHU)

OUTPUT (AAHU)

Figure 11. Hypothetical Representation of Information Producéd by Cost Effectiveness and
Incremental Cost Analyses.
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B. Management Measures Considered. The discrete components or measures that

could form Plan C2 are listed in Table 10. An attempt was made to include a fair
distribution of increments (quantity or size) for each measure when possible. Through
judgement, costs and benefits were attributed or assigned to each measure. Costs (see
Appendix L) and benefits (see Appendix B) were annualized over the 50-year life of the
project.

The costs include initial construction costs, engineering and design, construction
management, and OM&R costs.

The benefits are an output of each measure, and are rated in average annual habitat
units. Almost all measures in Plan C2 have wildlife, aquatic, and mussel habitat unit
benefits. Measures associated with Turner Island have only wildlife benefits.

A habitat benefit or output, and a cost is associated with each measure and is
displayed in Table 10.

The term "interior" or "exterior" as applied to management measures refers to
interior or exterior (facing the Mississippi River) berms; i.e., an "interior" water control
structure would be situated on an interior berm.

All water control pipes were initially 48 inch CMPs, but were re-designed to 42 inch

CMPs because standard pre-fabricated sluice gates were not available for the 48 inch
diameter pipes.
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Figure 12. Locations of Management Measures.
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Notes to Figure 13.

Assumptions:
1. Off-bankline revetment is totally separable (although there must be a bankline to
be set off from), providing fish habitat benefits independent of all other features.

2. For the Middle Pool, while some separation from the river and some water
control (without fish access) exists, one would not go to the expense of implementing
a lowland trap, a hillside sediment control program, bottomland forest improvements,
a replacement pump or dredging for fisheries unless a basic viable water control
system first existed. Thus, initially a berm and exterior water control structures are
needed.

3. For the Middle Pool, once dredging is included, an upstream exterior water
control structure and an interior water control structure between the refuge pools is a
possibility.

4. For the Lower Pool and State-managed Area, the assumptions are similar as for
the Middle Pool, but there is no existing water control system present.
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11. RECOMMENDED PLAN.

A. Summary of Recommended Plan. Section 8 of this report described how the
concept plans were evaluated (based on acceptability, engineering effectiveness,

completeness, and in some cases cost effectiveness) leading to a preferred concept plan.
Section 10 described how a CEICA was performed on the preferred concept plan.

The wildlife AAHUs of the preferred concept plan totalled 923, with an average
annual cost of $469,566. There were several identified plans that were more efficient (see
Appendix N, Exhibit N-7) and which included different measures and increments of measures
as compared to the preferred concept plan. However, at this stage, these more efficient
plans were optimized only for wildlife benefits, and did not contribute more than marginally
to aquatic or mussel habitat. A more efficient plan for wildlife habitat that did not meet
ecosystem objectives could not reasonably be recommended.

Continuing on with the CEICA, plans were identified whereby a wildlife habitat
benefit output of 923 units was held constant, and efficient plans were identified that
optimized for aquatic habitat units. These efficient plans are listed in Appendix N, Exhibit
N-10. The preferred concept plan was compared to these efficient plans, and a decision was
made whether to modify the preferred concept plan measure by measure.

Table 11 describes each measure of the recommended plan, and the reasons why each
measure is included. The reasons for including each measure in the recommended plan are
explained individually, but fall into the following categories:

Reason 1. The measure was considered a necessary component of the preferred
concept plan to achieve project objectives and ecosystem management schemes, and a
deliberate attempt was made to minimize the size and cost of the measure. Additionally, all,

or the majority of plans displayed by the CEICA that had similar AAHUs also included this

measure or increment of measure, indicating that this i t efficient m re.

Reason 2. The recommended measure was not included in all or the majority of
plans displayed by the CEICA that had similar AAHUs, but there were overriding and

compelling reasons for recommending the measure.
Reason 3. The measure was a necessary appurtenance to the project or some other

recommended measure, e.g. the measure is necessary to provide user access or maintenance
access, or was necessary to protect and prolong the life of other measures.
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Table 12. Costs and Outputs of Recommended Plan.
(Initial Costs are preliminary, not detailed MCACES costs, and include contingencies, Engineering & Design, and
Construction Management. For Annualized Initial Costs, i=0.07625/year, n=50 years. n.a.= not available.

Hillside sediment control measures do not include contingencies.)

Measure

Outputs
(AAHUs)

Costs

Wildlife

Aquatic

Mussel

Initial
Costs

Annualized
Initial
Costs

Annual
OM&R

Costs

(average
annual $)

B-2

Riverside berm
(USFWS Lower
Pool)

11

34,676

2713

300

3,013

C-2

Riverside berm
(State-managed Area)

289

134

34

345,685

27,045

5,500

32,545

D-1

Lowland sediment
trap

(USFWS Middle
Pool)

96

39

135,5890

10,608

1,000

11,608

E-1

Lowland sediment
trap

(State-managed ‘Area,
Dixon Hollow)

32

13

75,657

5,919

500

6,419

Dredging (fisheries)
(USFWS Middle
Pool)

40

19

685,080

54,597

5,174

59,771

FC-1

Dredging (fisheries)
(USFWS Lower
Pool)

- 15

85,635

6,700

623

7,323

Dredging (fisheries)
(State-managed Area)

15

85,635

6,700

623

7,323

Dredging

17

247,157

19,336

1,842

21,178

(State-managed Area)

Pump
(USFWS Middle
Pool)

40

30,000

2,347

10,000

12,347

12

Pump
(USFWS Lower
Pool)

28

107,250

8,391

6,500

14,891

J-2

Pump
(State-managed Area)

86

449,000

35,127

27,000

62,127

100




Table 12. Costs and Outputs of Recommended Plan.
(Initial Costs are preliminary, not detailed MCACES costs, and include contingencies, Engineering & Design, and
Construction Management. For Annualized Initial Costs, i=0.07625/year, n=50 years. n.a.= not available.

Hillside sediment control measures do not include contingencies.)

Measure

Outputs
(AAHUs)

Costs

Wildlife

Aquatic | Mussel

Initial
Costs

Annualized
Initial
Costs

Annual
OM&R

Costs

(average
annual $)

Hillside sediment
control (USFWS
Middle Pool)

15

12 0

100,877

7,892

600

8,492

Hillside sediment
control (State-
managed Area)

38

29 3

252,193

19,730

1,500

21,230

KC-1

Hillside sediment
control (USFWS
Lower Pool)

23

17 0

151,316

11,838

930

12,768

L-2

Interior berm
(between USFWS
Lower Pool and -
State-managed Area)

21

16,054

1,256

2,356

Exterior water
control, 1-8 ft. wide
conc. stop-log
(USFWS Middle
Pool) o

26

25 0

93,844

7,342

500

7,842

0-6

Exterior water
control, 10-8 ft. wide
conc. stop-logs
(State-managed Area)

100

245 6

938,438

73,415

5,000

78,415

Interior water

control, 1-8 ft. wide - |. .-~

conc. stop-log
(between USFWS
Lower Pool and
State-managed Area)

10

14 6

93,844

7,342

500

7,842

R-3

Stop-log structure on
exterior berm, 1-8 ft.
conc. stop-log
(USFWS Middle
Pool)

40 0

93,844

7,342

500

7,842
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Table 12. Costs and Outputs of Recommended Plan.

(Initial Costs are preliminary, not detailed MCACES costs, and include contingencies, Engineering & Design, and
Construction Management. For Annualized Initial Costs, i=0.07625/year, n=50 years. n.a.= not available.
Hillside sediment control measures do not include contingencies.)

Outputs
(AAHUs) Costs
Annualized
Initial Initial Annual Costs
Costs Costs OM&R | (average
Measure Wildlife | Aquatic | Mussel $ $ $ annual $)
Flow through L25
spillway, 2-54 in.
conc. pipes
w-2
(from State-managed 48 0 6| 647,000 50,618 12,956 63,574
Area)
ﬁot;?::land Forest 7,609
AB-1 | 78V n.a. n.a. o] 87,800 6,869 740
Improvements
(State-managed Area)
Totals 903 746 56 5,976,875 373,127 83,388 456,515

- Habitat enhancements from the recommended measures (when including the Hillside
sediment control measure) are estimated to provide a net gain within the project area of 903
average annual habitat units (AAHUs) for wildlife and 746 AAHUs for fishes, and 56
AAHUs for mussels.

The hillside sediment control measure will also provide net gains of AAHUs in the
upland watersheds on non-project land for non-target species. These gains have been
calculated to be 697 AAHUs for bobwhite quail, and 500 AAHUs for fox squirrel. See
Appendix O, Enclosure O-3.
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B. Construction Methods.

(1) Foundation Considerations. Foundation Considerations: The
Geotechnical Exploration and Testing program (detailed in Appendix F) indicates that the
foundation is capable of supporting the various berms, embankments and water control
structures. Final design work detailing construction dewatering, bearing capacity and
settlement potential for these structures will be completed during the plans and specifications
phase. Additional exploration, testing and design (as outlined in Appendix F) will be needed
for the detailed design (plans and specifications) of the structure which passes through the
Lock and Dam No. 25 overflow section.

(2) Site Access. Access to the part of the project controlled by the U.S. Fish
and Wildlife Service can be done by conventional land based equipment. Access to that part
of the project controlled by the Illinois Department of Natural Resources will be more
difficult. Access by boat may be the only way to access some of the areas. As the exterior
berm embankment progresses, access will become easier. Access to the structure which
passes through the Lock and Dam No. 25 overflow section is only possible by boat.
Therefore, construction equipment associated with this construction will have to be barged to
the site from one of the existing boat ramps on the Illinois Shore.

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

(4) Threatened and Endangered Species Considerations.

Wintering Bald Eagles. Most construction activities would likely take
place outside of the winter months. In addition, consideration (in coordination with the
USFWS) will be given during the preparation of Plans and Specifications to sequencing
construction activities in a manner that minimizes impacts to eagles. Specific restrictions
relative to any sequencing will be included as part of the contract specifications. The
contracting officer will ensure appropriate compliance.

Indiana Bat. Special conditions on the contracted work will require that
tree clearing activities be scheduled outside the period May 1 - August 31 when Indiana bats
are known to inhabit summer habitat. If for any reason tree clearing activities have to be
carried out during the period May 1 - August 31, a site visit will be conducted first by a
team of biologists to determine if any roost trees are among those proposed to be removed.

If none are found, tree clearing activities could resume. If removal of a roost tree is
proposed during the period May 1 - August 31, then the District must enter into section 7
consultation with the U. S. Fish and Wildlife Service to determine if the proposed action is
likely to jeopardize the continued existence of the Indiana bat.

(5) Waterfowl Considerations. Consideration will be given during the
preparation of Plans and Specifications to sequencing construction activities in a way that
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minimizes the disruption of resting and feeding waterfowl during the fall and early winter
period.

C. Real Estate Requirements. With the exception of the Hillside Sediment Control
Measures, this project is designed to be completely contained within Federally-owned
property. The U. S. Army Corps of Engineers originally acquired this property and it is
currently managed by the U. S. Fish and Wildlife Service and the Illinois Department of
Natural Resources.

Project features include two lowland sediment traps. The most northerly trap lies
within Federal land managed by the U. S. Fish and Wildlife Service, the southerly trap is
within the land managed by the Illinois Department of Natural Resources. Both sediment
traps have been designed to have no impact on adjacent private property.

The features of the hillside sediment control program will remain on privately-owned
land. There is a non-cost easement granted to the soil and water conservation district
(SWCD) and the NRCS established in a cooperative agreement between the landowners and
the SWCD for the inspection of these features. No additional realty rights are necessary to
acquire for the construction, operation and maintenance of this project.
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12. FUTURE WITH PROJECT CONDITIONS.

A. Physical Setting. There will be minor alterations to topography due to berm
construction and dredging to improve drainage and to provide deep water for fish
overwintering.

B. Water Resources. The surface waters within the FWS lower management unit
and the IDNR managed area will be stabilized when pool levels are at or below normal
operating level except for partial summer drawdowns to facilitate the development of moist
soil plants. Water level stabilization will insure adequate water is present to foster the
growth of submergent aquatic vegetation and provide improved fish spawning and over
wintering habitat. There may be a seasonal increase in the amount of surface water due to
water level management schemes for the various management units. The quantity of deep
water habitat will increase in and adjacent to the project as a result of dredging and
excavation for berm construction.

C. Geology and Soils. The project will not affect the geology, but will significantly
reduce the amount of sediment that is being deposited within the lower end of the project
area.

D. Water Quality with Project. The overall reduction in the sedimentation rate is
itself a significant water quality enhancement. Stabilizing the water levels in the lower
portion of the project area will insure that deeper water will be present even when the pool is
"on tilt". The result should enhance the aquatic biota and insure that deep water habitats will
have sufficient oxygen during normal winters to minimize or prevent fish mortality.

The predominant land use in the area is agricultural, consequently, sediment samples
from within the project area were analyzed for pesticides and heavy metals. Evaluation of
the results indicates the sediments do not contain any known contaminants. The disturbance
of these sediments during construction should not have a significant impact.

Water quality certification under Section 401 of the Clean Water Act will be needed
for mechanized land clearing, land excavation, dredging in the FWS middle management unit
and IDNR unit, construction of disposal areas, water control structures, pump stations and
stone dikes. The certification would allow for the open water placement of mechanically
dredged material. However, geotextile curtains would be used around all the areas where
dredged material is to be placed. These curtains would remain in place until all settling is
complete.

E. Habitat Types and Vegetation.

(1) Bottomland Forest. The impact of construction activities to the
bottomland forest will be minimal. Berm alignment on the FWS middle and lower
management units will be atop an existing berm or in open fields, except where some spot

105



tree removal may be necessary. The berm between the state-managed portion of the project
area and the river will be excavated from the river bottom and placed outside of the existing
tree line. Elevations may be high enough on some portions of the state area to preclude the
need for berm construction or necessitating filling only in lower areas, thus little forest
disturbance will occur. Selective tree removal or spot clearing may be needed to
accommodate the service and management access road along the berm.

The loss of forest due to construction activities will be much less than that which
occurred as a result of the flood of 1993. A tree planting/seeding and bottomland forest
improvement measure will offset the minor losses due to construction and aid with the
reestablishment of the forest lost due to the flood of 1993. Direct seeding of mast species
such as pecans and oaks may occur in some areas, whereas the use of seedlings may be more
desirable in others. Replacement of trees will occur predominantly on FWS managed land,
while on IDNR managed land the interest will be in bottomland forest improvement to
upgrade the forest quality and change the species composition toward more hard mast
producing species. Approximately 25% (150 acres) of the bottomland forest on the FWS
will be targeted for tree replacement and/or bottomland forest improvement. Approximately
one half (100 acres) of the state-managed portion of the project area will be targeted for
bottomland forest improvement. Upon completion of the perimeter berm the hydrology of
the entire project should be such that less water tolerant species such as pecans and oaks,
should thrive and be able to regenerate on higher areas.

(2) Backwater Lakes. The interior sloughs in the project area will be altered
only as needed to construct berms or to provide deep water habitat for fish. Dredging in the
FWS Middle Unit will consist of a 50-60 foot wide channel approximately 2.5 miles long and
connecting the water control structures at the north end and on the southwest corner.
Dredging in the FWS Lower Unit will be as needed to construct berms or project features
and as needed to insure fish access to the "Big Hole" area for over wintering. The IDNR
managed portion of the project will be dredged for the purpose of constructing berms and/or
project features, to insure fish access to the "Big Hole" area for over wintering and dredging
upstream of the gated concrete culverts through the L&D No. 25 overflow structure to insure
adequate water flow over the mussel bed and for water level management purposes. Another
anticipated impact to the slough areas will be a drawdown to consolidate the flocculent
substrate, thus decreasing turbidity and enhancing the rooting capabilities of aquatic and
emergent vegetation.. Similar drawdowns may periodically be necessary as silt continues to
accumulate in the project area over time.

(3) Cropland. There are a total of 224 acres of cropland in the project area
(134 acres FWS Middle Unit, 80 acres FWS Lower Unit, 10 acres IDNR unit). The quality
of this habitat for wildlife will increase with the increased water management capability. The
amount of available cropland may decrease somewhat due to reforestation measures on the
two FWS units. However, this should not have a significant adverse impact upon the species
using this habitat. The project will not affect any prime, unique, statewide or locally
important farmland, and is in compliance with Illinois’ Farmland Preservation Act (See
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Appendix I).

(4) Side Channel Habitat. One of the more important features of the project
is the preservation of the side channel habitat in the IDNR managed portion of the project
area. These channels are necessary as a source of flow for water going over the mussel bed,
which is located in the largest side channel. Water control structures will be placed at the
upper end of these channels, where they connect with the main channel. The 70"s channel
will have two 48-inch CMP’s and one eight foot stop-log structure, while the larger 40’s
channel will have four 48-inch CMP’s and two eight foot stop-log structures. These
structures have been sized to insure that existing flows can be maintained in these channels
after the project is completed. The outflow from these channels will be released either
through the two 54-inch concrete pipes through the L&D No. 25 overflow structure, or
through the water control structures located in the perimeter berm approximately
three/quarters of the way southward in the IDNR managed portion of the project. The
existing amount of side channel habitat is expected to be maintained throughout the life of the
project.

F. Management. Enhanced management of the project area by the FWS and IDNR
will be possible upon completion of the project. All three management units will have the
capability to reduce water levels to consolidate flocculent substrate material and to encourage
the development of moist-soil plants on an annual basis. Total water reductions will not be
utilized in most years in order to protect the development of any submerged aquatlc
vegetation beds that are expected to developed.

Water levels in the FWS Middle Unit and the IDNR Unit will be managed at or near
pool levels after moist-soil plants are flooded, except when the pool is on "tilt", when the
water levels in the management units will be higher than the pool.

The FWS Lower Unit will be held slightly higher than the other two units, primarily
to benefit the brooding of wood ducks. When the three management units and the pool are
at the same level, ingress and egress by fish and recreational boaters will be possible through
the eight foot stop-log structures: This will be especially important during the fall for
hunting and for fish access to the sloughs to over winter, and during the spring and early
summer for fish access to the sloughs and side channels for spawning. Water level
fluctuations in the management units will not be so severe most years that the rearing of fry
and fingerlings fish produced within the project will be impeded (See Figures 18 and 19 for
water level management plans). Use of the area by the general public is expected to be
higher than at present because of the more stable water levels, with opportunities for fishing,
hunting and recreational boating being enhanced.

G. Animals. Habitat benefits for all management measures were quantified using

three methods, one for wildlife, one for fish and one for freshwater mussels and are
described in detail in Appendix B. The evaluation for wildlife habitat conditions was made
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for four target and five non-target species (all birds). HSI’s were computed for certain other
species including mammals and birds. Habitat conditions for fish were assessed in terms of
two target and two non-target species. Habitat conditions for freshwater mussels were
assessed in terms of mussels in general (i.e., not species specific). The effect of the
recommended plan on the evaluation species is summarized below:

(1) Birds. Target species evaluated were mallard, diving ducks, wood duck
and Canada goose, all of which represent the waterfowl bird group. Non-target species were
lesser yellowlegs (shorebirds group); king rail (cranes and allies group); green-backed heron
(herons and egrets group); and northern parula and prothonotary warbler (songbirds group,
more specifically Neotropical migrants).

The mallard, diving ducks and Canada goose are expected to benefit
substantially from the moist-soil management capability--an effect of the project’s stable
water levels and the growth of submergent aquatic vegetation. The wood duck will also
benefit, but not at the same extent as the other three species. The lesser yellowlegs, king
rail, green-backed heron and prothonotary warbler should receive significant habitat benefits
as well. The only evaluation species showing a net loss in habitat value is the northern
parula, and this is due to a reduction in the conversion of aquatic habitat to terrestrial habitat.
The same phenomenon also lessens the benefits shown for the wood duck. A variety of
other resident and migratory species should also benefit from the improved management
capability at the site.

Reforestation on the FWS units and bottomland forest improvements on the
IDNR managed unit (providing a better mix of mast tree species) are expected to benefit such
migratory species as the mallard, wood duck, green-backed heron, prothonotary warbler and
northern parula as well as resident species such as the wild turkey.

(2) Mammals. See Appendix B, Tables B-2 and B-3 for species.

(3) Amphibians and Reptiles. The evaluation methods did not assess habitat
conditions for amphibians or reptiles, nor are these groups the focus of any specific
management objective. However, the stabilization of water levels in the management units
and the presence of submergent and emergent aquatic vegetation should be beneficial to the
life cycles of many species from these two animal groups. Hopefully, a habitat suitability
model for species representing these groups will be developed for use in the evaluation of
future projects.

(4) Fish. The target species--smallmouth buffalo and flathead catfish--
represent the large slackwater fishes guild--the primary guild targeted for management in the
project area. Non-target species are the emerald shiner (a member of guild 2) and the
largemouth bass (a member of the guild 5). The habitat evaluation focused upon the sloughs
and side channels present within the project area.

108



Substantial habitat benefits are expected to accrue to all of the target and non-
target species and to species within the fish guilds that they represent. All species of fish
that use the side channels and sloughs in the project area will benefit from the proposed
measures, as these measures are expected to reduce sediment, stabilize water levels and allow
for the growth of submergent and emergent aquatic vegetation that will be beneficial for food
production and escape cover. Because access to these waters are not expected to be impeded
by the perimeter berms (due to the stop-log structures) the area will continue to be important
for over wintering fish.

(5) Freshwater Mussels. The habitat evaluation did not target any specific
mussel species as an indicator. Instead, it utilized habitat parameters felt to be important for
all species of freshwater mussels. The habitat evaluation did not indicate that habitat
conditions for freshwater mussels would improve (as compared to existing conditions)
because of the project, but rather shows that the decline of the habitat with the project would
be less than that expected without a project.

(6) Other Animals. Aquatic conditions within the project area are expected to
improve as a result of the project due to stabilized water levels and an expanded food base.
A variety of aquatic invertebrates including insects, crayfish and fingernail clams should
benefit.

H. Threatened and Endangered Species. Threatened and endangered species are not
expected to be impacted by the project. One endangered species--the Indiana Bat (Myotis
sodalis)--is listed for the area along with two threatened species--the Bald Eagle (Haliaectus
leucocephalus and the Decurrent False Aster (Boltonia decurrens). See Appendix H for the
St. Louis District’s Biological Assessment describing the project’s effect on Federally
threatened and endangered species.

Species listed as threatened or endangered at the state level should benefit from the
same project features that benefit the non-listed species. Some species such as the king rail
should realize substantial habitat benefits, but no species are expected to lose habitat benefits
as a result of the project.

I. Recreation / Aesthetic Resources. Stabilization of the water levels due to project
features will directly benefit recreational use of the area. Hunters, fisherman-and boaters
will no longer have access problems due to shallow water should the pool be "tilted" to
prepare for an incoming high water event. Also, anglers and waterfowl hunters should
benefit from the increased numbers of fish and waterfowl that will use the area due to the
improved habitat conditions. Hunting within the FWS refuge will continue to be prohibited
but bird watching will improve as more migratory birds, especially waterfowl, use the
refuge. Short-term opportunities for fishing, hunting and boating may be affected during
project construction.

Construction activities will have minor adverse impacts on the aesthetic quality of the
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project area during the duration of the work. The most visible activities will occur during
the construction of the perimeter berm and water control structures, and the dredging for
drainage and deep water fish habitat. The aesthetic quality of the area is expected to
improve over the long term due to more stable water levels, submergent and emergent
aquatic vegetation growth, and improvements to the bottomland forest.

J. Socioeconomic Resources. The project is not expected to affect development in
Calhoun County. Locally, residents may benefit from the improved hunting, fishing and

boating in the area, but a large scale increase in any of these activities is not expected.

The proposed project would have minimal or no impact on the following Section 122
(Rivers and Harbors Act) socioeconomic categories: aesthetic values, transportation, public
health and safety, community cohesion, community growth and development, business or
business activity, food supply, navigation, flooding effects, or energy sources.

K. Cultural Resources. As indicated in the EXISTING CONDITIONS, section 2.K,
seven archaeological sites were found during the Phase I archaeological survey of the
construction zone. Four sites (11-C-207, 11-C-208, 11-C-209, 11-C-210) were evaluated as
potentially eligible for listing on the National Register of Historic Places and the ISHPO
concurred. As the project is presently planned, neither construction nor project operation
will impact any of the potentially eligible sites. The four potentially eligible archaeological
sites are within the wildlife refuge and will be managed by the U. S. Fish and Wildlife
Service. Should any future activities be planned at any of the potentially eligible sites which
might impact them, Phase II testing for eligibility should be conducted. If determined
eligible, then the sites should be avoided or mitigated if avoidance is not feasible. The three
ineligible sites (11-C-205, 11-C-206, 11-C-211) will not require avoidance or management

Additional eligible or potentlally eligible sites may be located by Phase I
archaeological survey of project elements added since the June 1994 survey was conducted.
Such sites will require further testing and/or avoidance or mitigation.

The geomorphological investigation demonstrated that land forms in the center of the
Batchtown HREP have a high potential for both surface and buried archaeological sites to
occur. The central landforms are ridges which are several thousand years old. Their
surfaces are covered by relatively thin (less than 45 cm) recent deposits. These central
ridges area easily identified: they run almost due east and west, and on the map they appear
perpendicular to the bluff line.

The geomorphological investigation also demonstrated that landforms in the
southwestern and northwestern portions of the HREP are unlikely to contain archaeological
sites now. However, sites may have been present on these landforms previously since a site
about a thousand years old was recorded from the southwestern HREP (that site is usually
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inundated). These landforms are poorly drained and relatively recent; they are covered by a
thick (up to about 3 feet) modern flood sediments. These landforms are ridges and swales
oriented southeast to northwest.

A letter dated July 19, 1995 from the Illinois Historic Preservation Agency concurred
with an archeological phase I reconnaissance that the project (as then defined) would have no
effect upon Historic Properties. Since that archeological reconnaissance was performed there
have been changes and additions to the project. These changes consist of: the addition of a
hillside sediment control program with as-of-yet unlocated sediment traps, the addition of a
lowland sediment trap and accompanying borrow area for the USFWS Middle Pool, the
addition of a lowland sediment trap and borrow area at Titus Hollow in the State-managed
Area, the addition of a borrow area in the agricultural field behind the existing berm for
Turner Branch in the USFWS Lower Pool, and a disposal area near the intersection of the
interior berm/road and the existing exterior berm for the USFWS Middle Pool,
approximately Station 123+00. Other changes to the project involved: the elimination of all
proposed earthwork and construction of an overflow structure on the USFWS Middle Pool’s
berm, the elimination of a stop-log and CMP structure on the berm/road between the
USFWS Middle and Lower Pools, and the changing in place of proposed CMP structures to
stop-log structures, and the elimination of a CMP at the berm between the USFWS Lower
Pool and the State-managed area. Also, the proposed exterior berm for the State-managed
area was tapered down from elev. 435.5 to 434.5 at Station 260+50.

L. Air Quality. Fumes and dust will be generated by heavy equipment during the
construction process. The pumps to be used to assist in water level management in the three
management units will be diesel, consequently, air quality will be affected for a short time by
diesel fumes when pumping is occurring. The project is not expected to have any long-term
adverse affect on the air quality of Calhoun County.

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

Table 14.

N. Adverse Environmental Effects Which Cannot be Avoided. Adverse impacts
which cannot be avoided include spot clearing and/or tree removal for the construction of
berms, water control structures and service roads, the placement of dredged material
(sediment) into slough habitat adjacent to areas excavated, loss of cropland due to conversion
to bottomland forest, loss of side channel habitat due to construction of berms and water
control structures and the loss of cropland and bottomland hardwoods due to the construction
of the lowland sediment trap.
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O. Short-term Uses of Environment Versus Long-term Productivity. Local short-

term uses of the environment are limited to disturbances created during the construction
process and during pumping activities. Such things as soil disturbance, tree removal,
disposal of dredged material, construction of berms and water control structures, staging for
construction equipment and pumping to assist with water level management are all short-term
uses of the environment. Maintenance and enhancement of long-term biological productivity
is the basic goal of this project. Productivity of all three management units will be enhanced
once improvements to water control are implemented and the production of submergent and
emergent aquatic vegetation is possible. Aquatic productivity in the side channels is expected
to be to be maintained because measures are proposed to maintain side channel flows. The
short-term uses of the project area are minor in comparison to the expected increase in
biological productivity.

P. Irreversible or Irretrievable Resource Commitments. Should the proposed project
be implemented, there will be irreversible or irretrievable resource commitments. These
would include initial construction costs (mostly Federal), and operation, maintenance and
rehabilitation costs by the U.S. Fish and Wildlife Service and the Illinois Department of
Natural Resources.

Q. Cumulative Impact Assessment. In terms of cumulative impacts, the HREPs are
limited in scope. The EMP is working only a fraction of the total habitat area of the UMRS
(See Cumulative Impact Assessment Appendix R). If all planned program activities turn out
to be a failure (and most evidence is to the contrary), it would not represent an irreversible,
catastrophic adverse impact on the river’s ecosystem.
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Table 14. Degree of Compliance of Selected Plan with Environmental Statutes and
Requirements.

ws, Executive Order d Polici Degree of Compli !

Analysis of Impacts on Prime and Unique Farmland

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

33U.S.C. 1251, €L S8Q. v v v v et e full compliance®
Coastal Zone Management Act, 16 U.S.C. 1451, etseq. ............ not applicable
Endangered Species Act, as amended, 16 U.S.C. 1531, etseq. . ........ full compliance
Environmental Effects Abroad of Major Federal Actions

(Executive Order 12114) . . .. .. .. . . . ittt not applicable
Estuary Protection Act, 16 U.S.C. 1221, etseq. . ................ not applicable
Farmland Protection Policy Act, 7 U.S.C. 4201, etseq. . ... ......... full compliance
Federal Water Project Recreation Act, 16 U.S.C. 460/-12, et seq. . ... ... not applicable
Fish and Wildlife Coordination Act, 16 U.S.C. 661, etseq. .......... full compliance
Floodplain Management (Executive Order 11988) . ................ full compliance
Land and Water Conservation Fund Act, 16 U.S.C. 460/-4, et seq. ...... not applicable

Marine Protection;- Research, and Sanctuaries Act, 16 U.S.C. 1401, et seq. . not applicable
National Environmental Policy Act, as amended, 42 U.S.C. 4321, et seq. . . full compliance

National Historic Preservation Act, as amended, 16 U.S.C. 470, et seq. . . . full compliance
Protection of Wetlands (Executive Order 11990) . . . . ... ... ........ full compliance
Rivers and Harbors Act, (Permits) 33 U.S.C. 403, etseq. .......... full compliance?
Watershed Protection and Flood Prevention Act, 16 U.S.C. 1001, et seq. .. not applicable
Wild and Scenic Rivers Act, 16 U.S.C. 1271, etseq. . ... ... .. not applicable

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

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

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

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

BATCHTOWN
HABITAT REHABILITATION AND ENHANCEMENT PROJECT
POOL 25, MISSISSIPPI RIVER
CALHOUN COUNTY, ILLINOIS

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

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

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

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

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

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

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

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

b. The sloughs within the project area will improve in habitat quantity and quality
because of improved water management capabilities;

c. Habitat quality of bottomland forest on IDNR managed areas will improve after
the implementation of bottomland forest improvements to change the mix of species present
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14. PROJECT REQUIREMENTS.

A. Cost Sharing. Under Public Law 99-662, the Water Resources Development Act
of 1986, Section 906 (e) (3), the project first costs shall be a Federal cost when the project is
located on lands managed as a national wildlife refuge. First costs are defined as the costs of
preparing the Draft and Final Definite Project Report planning documents, Plans and
Specifications, and the construction and construction management costs.

The hillside sediment control measures are entirely on non-Federal lands, and are
subject to 75% Federal, 25% non-Federal cost sharing, per the Water Resources
Development Act of 1986 (See Appendix J-4). The hillside sediment control measures are
the only non-Federal cost-shared items of this recommended project, and the costs are
displayed in Table 15.

B. Project Cooperation Agreement (PCA). A PCA is not required between the
Corps and IDNR because there is no project cost sharing with IDNR. Neither will the

project require the acquisition of lands, easements, real estate, right-of-way, or disposal areas
(LERRDS) for any features associated with the IDNR-managed portion of the project.

A letter of intent has been received from the NRCS to sign a memorandum of
agreement to participate in the hillside sediment control measures as recommended in this
DPR (See Appendix J).

C. Initial Construction Costs. Initial costs for the Management Measures of the
recommended plan for the Draft DPR are in Table 12. A Microcomputer-Aided Cost
Engineering System (MCACES) cost estimate (a more detailed and standard estimate -
required for Corps projects) of the recommended plan was performed for the Final DPR and
is summarized in Table 15, below.
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Table 15. Summary of Initial Costs for the Recommended Plan.
(using MCACES! cost estimates)

MCACES MCACES
Cost Estimate Cost Estimate
Account / Item (Not fully funded) | (Fully funded?)
06 Total® $5,372,814 5,641,455
Federal share 5,234,108 5,495,813
non-Federal share* 138,706 145,641
30 Planning, Engineering and Design (including
the preparation of plans and specifications
[construction contract documents], and Value 746,000 783,300
Engineering Study)
31 Construction Management 860,000 903,000
Total Project Implementation Costs 6,978,814 7,327,754
Preparation of Draft and Final Definite Project 820,000 820,000
Reports ) . o=
Total Study ?,nd Fully Funded Project 7,798,814 8,147,754
Implementation Costs : e

Notes:

! Microcomputer-Aided Cost Engineering System (MCACES). MCACES cost estimates
apply contingencies per line item. The Draft DPR did not have MCACES cost estimates
available for measure evaluation and the CEICA process. The MCACES cost estimate is
included in Appendix L.

% Increased by 5% to reflect anticipated cost inflation.

3. Account 06, Fish and Wildlife Facilities. This includes the costs for the Hillside Sediment
Control Measures. The estimated total cost (not fully funded, but including contingencies)
for the Hillside Sediment Control Measures is $554,825 (non-Federal 25% cost-share:
$138,706, Federal cost-share: $416,119). The estimated total fully-funded cost for the
Hillside Sediment Control Measures is $582,566 (non-Federal 25% cost-share: $145,641,
Federal cost-share: $436,925).

4 The Hillside Sediment Control Measures are the only non-Federal cost-shared items of this
recommended project.
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D. Operation, Maintenance and Rehabilitation. After construction of the project,
annual operation, maintenance and rehabilitation (OM&R) of the project will be the

responsibility of, and funded 100% by the Illinois Department of Natural Resources (IDNR)
(per Section 107(b) of the Water Resource Development Act of 1992) for the portion of the
project area that it presently manages. The USFWS will have the OM&R responsibility and
funding for the Middle and Lower Refuge Pools. OM&R will be conducted for the project

life of 50 years.

An O&M manual detailing the operations and maintenance requirements will be

prepared by the Corps during the plans and specifications phase. Development of the manual
will be coordinated with IDNR and the USFWS.
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E. Performance Evaluation. Table 16 lists the general types, purposes, and
responsibilities of project evaluation. Plans to monitor this project for performance
evaluation purposes were designed to measure the degree of attainment of project objectives.
Therefore, for each objective, an appropriate monitoring parameter was specified. The
specific parameter to be measured for each objective is shown in Table 17.

It is unlikely that performance evaluation will be conducted on this project because
construction of the project is not scheduled to be complete before the year 2001, and because
the Environmental Management Program is only authorized through the year 2002.

However, should funding become available, post-construction monitoring and performance
evaluation could take place. Field observations could be conducted. The habitat evaluation
methods described in Appendix B (WHAG for terrestrial, FHAG for aquatic) would be
reapplied at the project site during target years 1, 5, and 10 to determine how habitat quality
as assessed by these methods has changed after construction is completed. Likewise, actual
numbers of waterfowl using the project site in the fall would be estimated by aerial census
and ground counts. Interviews with sport fishermen would be conducted to determine if
fishing has improved. Assuming that Batchtown would require approximately the same
amount of performance monitoring and evaluation as for the Swan Lake HREP, the estimated
average annual cost for this at Batchtown would be about $10,000.
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Table 17. Post-Construction Monitoring For Project Performance Evaluation.

Goals

Objectives

Monitoring Plan

Unit of Measure

Method

Target years for Data
Collection (50-year
project life,
construction
completed at 0) !

To rehabilitate
the area’s
riverine habitat
diversity to
benefit fish,
wildlife and
freshwater
mussels.

Improve side
channel habitat by
preventing river-
borne sediment from

Depth (tenths of a
foot) of sediment

Corps conducts hydrographic
survey, determines depth of

-1,0,1. ..

filling the side deposition sediment deposition.
channels
Improve -1,0,1...
overwintering .
habitat for fish in catch per unit of electrofishing in wintering areas

. effort
side channels and
backwaters
Create a water-level -1,0,1...
management annual hydrograph monitor hydrographs for each
capability that is for each .

. . management unit
independent of water | mananagement unit
levels in Pool 25
Increase diversity of | numbers of, and 0,1
wetland types within | species of aquatic annual point samples
the project area macrophytes

Improve habitat 0, 10
quality and quantity numbers of, ans sizes | forest survey taken at 10 year
of bottomland forest of tree species interval
within the project pec intervais
area
Ensure adequate 0,5...
long-term water bed survival size and fnomtor musse‘ls at$ yeftr .
flow over the densit intervals, monitor flow in side
freshwater mussel ¥ channels
beds
Reduce the rate of . . . 0,5...

o area of project lost to | review aerial photographs at §
siltation throughout o .

. , siltation .| year.intervals

the project area
Improve spawning 0,1

habitat for riverine
fishes

species diversity and
numbers

larval fish samplers and
minnow seine hauls

! As presently funded, the Environmental Management Program will terminate in the year 2002.
be extended beyond this date, monitoring would be expanded into the future for all measures.
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F. Steps Prior to Project Construction. The Draft Definite Project Report (DPR) is
reviewed internally within the St. Louis District by a technical review team. This internal

review replaces technical review by the U.S. Army Engineer Division, Lower Mississippi
Valley. The Draft DPR is then reviewed by the sponsors (the Illinois Department of Natural
Resources and the U.S. Fish and Wildlife Service). Also, the Draft DPR is reviewed by the
U.S. Army Corps of Engineers, North Central Division (NCD) for policy compliance.
Concurrent with this review, the Draft DPR is submitted for other agency and public review.
The incorporation of review comments, corrections, and other improvements leads to the
completion of the Final DPR.

Two measures of the recommended plan are the construction of lowland sediment
traps, one in the USFWS Middle Pool, the other at Dixon Hollow in the state-managed area.
Some additional planning, coordination, and possible land surveying is required for these
measures prior to completion of the Final DPR.

As identified in Appendix F, Geotechnical Considerations, additional engineering,
testing, and exploration must be completed in the early stages of the preparation of plans and
specifications for the measure that recommends a water control structure passing through the
L&D No. 25 overflow structure.

The Final DPR follows the review pro)cedures as for the Draft DPR. After submittal
of the Final DPR through the North Central Division for review, approval can be granted by
the Assistant Secretary of the Army for Civil Works. North Central Division would request
funds for plans and specifications from Headquarters, U.S. Army Corps of Engineers. The
current schedule is to complete plans and specifications in fiscal year 1998. A construction
contract would be advertised by the competitive bid process and would likely be awarded in
fiscal year 1998. Construction would be completed in fiscal year 2000.
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15. PARTICIPANTS, COORDINATION, PUBLIC VIEWS AND COMMENTS.

Participants in project planning included the Illinois Department of Natural resources,
the U.S. Fish and Wildlife Service, and the St. Louis District, Corps of Engineers. The
U.S. Fish and Wildlife Service participates in all EMP habitat projects because of the
National Environmental Policy Act, the Fish and Wildlife Coordination Act, and the
Endangered Species Act. The U.S. Fish and Wildlife Service is also a local sponsor for this
project.

The study participants and ad hoc WHAG and AHAG teams met at the project site
and other locations to discuss the project objectives and designs, and correspondence was
initiated between the agencies to coordinate the development of the project. Drafts of this
report were sent to the USFWS and the State of Illinois for review and comment. The
comments received and the results of meetings with these agencies were used to formulate
the selected plan and prepare this report. Separate meetings were held in 1991, 1992, and
1993 to discuss and resolve the issues associated with the viability of the mussel beds and the
aquatic habitat, and the water management plans. A public workshop was held in Alton,
Illinois in April 1991.

On Saturday, May 20, 1995, the Study Manager gave a presentation on the proposed
project to a meeting of the Migratory Waterfowl Hunters, Inc. in the Village of Batchtown.

The Draft DPR was compiled and a brief internal review was conducted in September
1995. Also in September 1995 an in-house technical review team (TRT) was formed. See
Chapter 19 for a short discussion and the sign-off list. On September 26, 1995 an "advance"
copy of the Draft DPR was distributed to points of contact in the USFWS and IDNR for
review and comments. On December 18, 1995 in-house technical review began. Comments
received from the TRT were consolidated by the TRT team leader, and revisions were made
to the report. o

On December 11, 1995 a meeting was held at the Pere Marquette State Park to
discuss and agree upon potential cost-saving measures for several EMP projects, including
Batchtown.

In February 1996 a meeting was held with the NRCS to finalize most aspects
regarding the MOA for the Hillside Sediment Control Program.

The Draft Definite Project Report/Environmental Documentation was sent to the
agencies and interests listed in Appendix P in March 1996. A public notice was widely
distributed in April 1996 describing the proposed project and announcing the joint application
for 404 and 401 permits and a public workshop that was held on April 23, 1996. Comments
received from the public distribution of the Draft DPR and from the workshop are included
in Appendix T (along with responses).

In July 1996 a separate meeting was held on-site to redesign the lowland sediment
trap at the USFWS Middle Pool.
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16. COMPARISON OF RECOMMENDED PLAN WITH ORIGINAL FACT SHEET
CONCEPT.

a. Location. The original fact sheet defined the project area as including 2,069 acres. The
acreage has been corrected to 2,327 acres (not counting 7,631 acres contained in the hillside
area).

b. Resource Problem. The original fact sheet is fairly accurate; however, the problems have
been more accurately defined, and more recognition has been given to the problems caused
by the fluctuating water level associated with Pool 25.

c. Proposed Project. The fact sheet very generally described the recommended plan.

d. Proposed Outputs. Better identification of the resource problems and an expansion of the
project objectives enabled the project to more strongly rehabilitate aquatic and mussel habitat.

e. Financial Data. The costs in the original fact sheet were estimated by the Illinois
Department of Natural Resources in 1988, and for inflation alone would increase in 1996 by
at least 50%. The general design (planning) costs were estimated at $315,000. Planning
costs have now approached $820,000. Much of this is attributed to the originally-unplanned-
for efforts of addressing the mussel resources, a new cost-effectiveness analysis, and in-house
technical review. The construction costs were estimated at $2,350,000. This estimate did
not include a hillside sediment control program, additional water control and fish passage
structures for aquatic and mussel habitat, and likely did not include a 25% contingency, an
additional 10% increase for plans and specifications (meeting Corps CADD standards), a
14% increase for construction management costs, nor a 5% increase for "fully funding" as
the current estimate does. The estimate for the Draft DPR included 25% for contingencies,
$461,000 for engineering and design, $646,000 for construction management, and $504,000
for a hillside sediment control program. The estimate for the Draft DPR is fully funded at
$6,537,000. With planning costs, this figure totals $7,357,000 for the Draft DPR, and is
now $8,147,754 from the MCACES estimate for the Final DPR. The Draft DPR’s estimate
does not vary much with an estimate made in 1992 for concept plan C. The Final DPR cost
estimate increased some $800,000 over the Draft DPR due to having more detailed cost
estimates from the Microcomputer-Aided Cost Engineering System, and includes some
increases in initial construction costs, plans and specifications, construction management, and
the inclusion of a planned value engineering study. OM&R costs were previously estimated
at $8,000--a factor of 10 times smaller than the current estimate of $83,000. The original
OM&R estimate likely did not include hired labor costs, nor the operation, repair and
replacement costs for the pump stations nor the many additional recommended stop-logs
structures. The original fact sheet stated that OM&R cost sharing would be 75% Federal and
25% local. A policy with EMP has since shifted all OM&R costs to the project sponsor.
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17. DPR / ENVIRONMENTAL ASSESSMENT PREPARERS.

Expertise/Discipline
Name Study Role Experience
T. Miller Biologist 15 yrs Fisheries Biologist, 15 yrs Wildlife Biologist

Dennis Stephens

Hydrologic and Hydraulic
Engineer

22 yrs Hydraulic Engineer

Pat Conroy Geotechnical Engineer 18 yrs Geotechnical Design,
SLD

Suzanne Harris Archeologist 25 yrs Archaeologist,
11 yrs SLD

John Poullain

Civil Engineer

35 yrs Civil Engineering, SLD

Mike Hamm

Civil Engineer

22 years Civil Engineering, SLD

Tom Ruf

Structural Engineer

15 yrs Structural Engineering, SLD

Steele Beller

Real Estate Requirements

Real Estate Specialist

10 yrs Real Estate, Private

7 yrs Real Estate, State of Mo.
8 yrs Real Estate, SLD

John Cannon

Preliminary Planning

Natural Resources Ranger
2 yrs Resource Management, Tulsa District
16 yrs Resource Management, SLD

Cathy Mueller

MCACES Cost Estimate

1 6 yrs SED

Roger Myhre

Water Quality

20 yrs Water Quality and
Environment Quality Analysis, SLD

Mike Ricketts

Regultory Requirements

2 yrs NRCS
6 yrs Defense Mapping Agency
2 yrs Regulatory, SLD

Sharon Cotner

Project Management

9 yrs Study Management, SLD
8 yrs Project Management, SLD

Dave Kirkpatrick

Study Management

2 yrs Civil Engineering, State of Mo.
1 yr Civil Engineering, private
10 yrs Civil Engineering, SLD

Dave Gates

Preliminary Study
Management

10 yrs Wildlife Biology, SLD
8 trs Study Management, SLD
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18. DPR AGENCY CONTRIBUTORS.

Name

Butch Atwood
Neil Booth
Chris Borden
Martha Sheppard
Mike Andreas
Michael Bornstein
Ross Adams
Joyce Collins
Fred Cronin
Bill Donels

K. L. Drews
Dave Harper
Marvin Hubble
Tom Groutage
Barry Payne
Doug Johnson
Murray Laubahn
Deck Major
Rob Maher

Jim Mattsson
Rick Messinger
Patti Meyers
Jerry Olmsted
Mark Phipps
Kim Postlewait
Bob Stratton

Chuck Surprenant |

Chuck Theiling
Tom Wilson
Bruce Yurdin

Agency

IDNR, Greenville, IL

IDNR, MRF&WMA, Grafton, IL
USNRCS--SCD, Hardin, IL
USNRCS, Hardin, IL

USNRCS, Belleville, Il

USFWS, MTNWR

USFWS, MTNWR

USFWS, Marion, IL

INHS, LTRMP Fld. Sta., Mel Price
IDNR, Springfield, IL

USFWS, MTNWR, Brussels District
IDNR-Region IV, Alton, IL

IDNR, Springfield, IL

USFWS, Marion, IL

WES, Vicksburg, MS

USFWS, Twin Cities, MN

U of Mo--Gaylord Lab., Puxico, MO
IDNR-Region 1V, Alton, IL

INHS, LTRMP Fld. Sta., Mel Price
USFWS, MTNWR
IDNR-Region 1V, Alton, IL
USFWS, MTNWR, Brussels District
USFWS, MTNWR, Brussels District
IDNR, Pittsfield, IL

'IDNR, MRF&WMA, Grafton, IL
USFWS; MTNWR, Quincy, IL -

USFWS, Carterville, IL

INHS, LTRMP Field Sta, Mel Price
IDNR, Carrollton, IL

IEPA, Springfield, IL
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Role

Fisheries Biologist

Site Superintendent

District Conservationist
District Conservationist
Agricultural Engineer
Refuge EMP Coordinator
Refuge EMP Coordinator
Ecological Services
Biologist

State EMP Coordinator
District Manager

District Wildlife Biologist
State EMP Coordinator
Ecological Services

Research Biologist
Engineering Technician
Senior Research Technician
Regional Wildlife Administrator
Biologist

Assist Regional Refuge Biologist
Resource Manager

District Manager

Fisheries Biologist

Natural Heritage Biologist
Site Assistant Superintendent

' Refuge Management

Fisheries Assistance
Team Leader

Forester

State EMP Coordinator .



19. QUALITY CONTROL AND TECHNICAL REVIEW.

Recently, the Corps discontinued technical review of reports at the Division level, and
transferred this function to the authors of the reports at the District level. Review for policy
compliance remains with Headquarters, U.S. Army Corps of Engineers. Additionally, a
more formal (yet evolving) quality control / quality assurance process was developed and
initiated. The quality control process involves a separate and independent technical review
team conducting concurrent review of the reports. Quality assurance implies that the quality
control process is reviewed and approved by the Division office. This DPR is the first
planning document from the St. Louis District for which in-house technical review was
performed. Table 18 is a summary of tasks conducted and issues addressed in the quality
control process for this DPR.

Table 18. Quality Control Procedure Checklist.

Completed,
Task / issue or comment
GENERAL )
Authority
a. Conformity with study authority? YES
Scope of Investigation
a. Problems adequately addressed? YES
Objective of Investigation _
a. Planning objectives clearly stated? : - -~ YES -
Risk-based Analysis N/A
Cost Effectiveness and Incremental Cost Analyses YES
Project Cost Sharing
a. Is the apportionment of cost to local interests
in conformance with present policy and
evaluation procedure? YES
b. If recreation or fish and wildlife enhancement
are included in multiple-purpose projects, is a
letter of intent from non-Federal interests
included? YES

Coordination
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a. State/local/Federal coordination
adequate, views considered? YES

b. Conforms with laws, orders, and
agency agreements? YES

c. Preservation/conservation/historical/
scientific interests consulted,
views considered? YES

Public Involvement
a. Was adequate public involvement conducted
during the planning process to fully inform
interested parties and to ascertain their views? YES

b. Have implications associated with the
recommended plan been properly addressed? YES

c. Has there been adequate response to public
concerns? YES

d. Has the public involvement process been
documented, and a discussion of the process

prepared? YES
Policy Aspects :
a. Conforms with applicable policies? YES
b. Consideration of Administration policies/
decisions? YES
Legal/Institutional

a. Does the draft project memorandums of agreement
reflect applicable cost sharing and
financing policies; policies regarding evaluation
of in-kind non-Federal contributions; and
other provisions required by law and policy for
new start construction projects? YES

b. Has the sponsor either demonstrated that it
possesses all authorities necessary to
implement its responsibilities under the PCA
or submitted a plan to obtain those
authorities? YES
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PLAN FORMULATION

Scoping
a. Have all reasonable alternatives, including non-
structural and no-action plans, been adequately
addressed?

b. Has recent guidance been incorporated in the
study?

c. Has full consideration been given to inclusion
of recreation as a project purpose?

Existing Conditions/Plan Development
a. Have the assumptions and rationale for the
without-project conditions been explicitly
stated and are they reasonable?

b. Have innovative alternatives been fully
considered?

Alternative Screening
a. Have both beneficial and adverse effects been
adequately evaluated for the selected plan and
alternatives?

b. Has acquisition of necessary land for future
project elements been adequately considered?

c. Has a reasonable justification been provided
for eliminating alternatives?

Plan Selection
a. Are the reasons for selection of major elements
of the recommended plan sound and
adequate?

b. Does the selected plan conform with existing
policy? If not, have the reasons for departure
been adequately documented?

c. Is the selected plan consistent with applicable
comprehensive plans for the area?
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YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES



Report Review
a. Consistency with recent guidance?

b. Major tech review issues/resolutions
documented?

c. Tech review certification signature
page included?

ECONOMIC AND SOCIAL ANALYSIS
a. Are the assumptions regarding future
alternative conditions clearly stated and
justified, and are these assumptions
reasonable?

b. Have methodologies and assumptions been
explained in sufficient detail?

c. Is the without-project condition reasonable and
does it actually reflect how non-Federal

interests will act if the resource under study is
not developed?

ENVIRONMENTAL ANALYSIS
General
a. Adequate coordination conducted between
Envir., Engineering, and Real Estate?
NEPA and Related Documents ‘-
a. Future benefits assessed by habitat
evaluation methodology?
b. Coordination conducted with USFWS?
c. Appropriate envir. appendices included?

d. Monitoring plan prepared?

e. Draft document submitted for LMS review,
and revisions made?

HTRW
Mitigation
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YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

N/A

N/A



Cultural Resources YES
a. Have significant cultural resources been
identified and evaluated? YES

b. Have the necessary cultural resource studies
been conducted in accordance with the
National Historic Preservation Act and other
applicable cultural resources laws and
regulations? YES

Recreation/Aesthetic N/A

ENGINEERING DIVISION

General
a. Adequate field investigations
were conducted? YES
b. Is project operable? YES
c. Are annual OM&R costs reasonable? YES

d. Adequate coordination conducted
~ between Envir., Engineering, and S
Real Estate? YES

134



CHECKLIST CERTIFICATION SHEET

I certify that the Final DPR for the Batchtown Habitat Rehabilitation and Enhancement Project has
been reviewed and that sound technical practices and procedures have been followed.

o o I

Dave Gates, Tech. Review Team Leader
CELMS-PD-F

//%

Ronald Frerker, Chemist
CELMS-ED-HQ

(nvuechhitdcoct

Jaffice Hitchcock, Mechanical Engineer
CELMS-ED-DM

éoseph Schwenk, Geotechnical Engineer

CELMS-ED-GF

Q_,VW x ~ 114//

es Lynch, Natuuﬂ Resources Specxahst
ELMS-CO-N

W WEEr

Robert Wasitis, Civil Engineer
CELMS-CO-CQ

j / %
Terry Norgfs, Afchaeologist
CELMS-

//ZAQM

/Harry H ell Real Estate Specialist
" CEL \&

CELMS-ED- DA

A | orad

Ronald Diecidnann, Hydraulic Engineer
CELMS-ED-HE

/7,0/@/ " Alimrn

Michacl Hamm, Civil Engineer
CELMS-ED-DC

Dawayne Sanders, Civil Engineer
CELMS-ED-C

L

Dan Ericksgn, Assist. Riverlands Area
CELMS-CO-NM

ol T

Mike Ricketts, Regulatory Specialist
CELMS-CO-F

e \Jon——
Brian Jdhnson, Fishery Biologist
CELMS-PD-A

\%‘@ %-_/
Sharon Cotner, Project Manager
CELMS-PM-M

Larry Kflgo, Economist
CE| -BT-PRB
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Table 19. Major Issues or Comments from the In-house Technical Review.

Issue/Comment

Response

GENERAL COMMENTS

Need reconsideration of
inclusion of and funding for
Hillside Sediment Control Plan
in recommended plan.

Initial recommendation was to include as part of the recommended plan,
but that funding was to be by other. Legislation by U.S. Rep. Durbin
expected the Corps to fund the measure. DPR’s recommendation was
changed to reflect this. MOA was developed with NRCS, and LOI to
sign MOA was received and included in Final DPR.

The plan formulation process
needs clarification to show how
the concept plans led to the
selection of a recommended
plan.

The plan formulation process was clarified to show how the concept
plans led to the selection of one favorable concept plan. Then, all of the
measures available for that concept plan were evaluated using the Cost
Effectiveness and Incremental Cost Analysis (CEICA) process.

The real estate issues need
resolution.

All locations possibly requiring land acquisition or easements were
determined, and initially only one location was necessary. This location
was for the lowland sediment trap, USFWS Middle Pool. Because of
USFWS review comments for the Draft DPR, this lowland sediment trap
was re-designed to eliminate the need for an easement, and the Final
DPR contains no needs for land acquisition or easements.

A need was identified for
preparation of Federal, state and
local permits.

A public notice was distributed for joint application for permits, a public
workshop was held, and a joint application was coordinated with the
Corps’ Regulatory Branch, and made with the Illinois Department of
Natural Resources, Technical Analysis & Permit Unit, Office of Water
Resources, for permitting and review pursuant to the Rivers, Lakes and
Streams Act, provisions of the Fish and Wildlife Coordination Act,
Section 401 of the Clean Water Act, and other authorities, and with the
Illinois Environmental Protection Agency (IEPA) for the water quality
certification pursuant to Section 401 of the Clean Water Act on June 10,
1996.

PLAN FORMULATION

Plan formulation summary
needs to better discuss the
development and forwarding of
Plan C.

See response to GENERAL COMMENT for plan formulation.
Additional explanations were included in the Evaluation of Concept Plans
chapter for clarification and continuity.

Need appendices for cumulative
impacts assessment and real
estate requirements.

Appendices developed and included.

The proposed berm to be
constructed over open water
appears to need a design that
includes an impervious inner
core.

The integrity of the berm was re-looked at by the Geotechnical Branch.
If this has not been addressed in the
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Table 19. Major Issues or Comments frbm the In-house Technical Review.

Issue/Comment

Response

Discussion of off-shore
revetment is difficult to follow.

Location along the proposed berm that required revetment were
identified and indicated on the design plates. No off-bankline revetment
measures were selected because of not being incrementally justified.

Need expanded discussion of
lowland sediment traps.

A separate chapter was devoted to evaluating lowland sediment traps and
the hillside sediment control measures. Feasible measures and
increments were included in the CEICA process.

Need a table to establish that no
non-EMP viable funding options
exist for the hillside sediment
control measures.

That was added as Table 9A.

Need to explain and clarify the
figure showing the dependencies
of measures for the cost
effectiveness analysis.

This became Figure 13, and explanatory notes were added.

Need information on status of or
need for boundary survey as it
relates to project real estate
matters.

A boundary survey was conducted during the spring of 1996 by the
Bureau of Land Management. A "preliminary, subject to change"
boundary has been described and is marked in the field. Care was taken
in the plan formulation to see that any recommended construction
features were well away from the boundary of the Federal property.

Need to close off coordination
with the SHPO.

The NRCS has developed a program to preserve cultural resources, and
will conduct the program for the hillside sediment control measures (see
Appendix M, Final DPR). For the project on Federal land, features
were displayed on a USGS quad map and furnished to a contractor that
prepared the archeological Phase I reconnaissance report. The SHPO
concurred that the project will have no effect upon historic properties.
No major realignments, relocation of borrow areas, or feature
modifications have occurred since the archeological survey.

Main report should include a
summary of cumulative effects.

Summary and appendix was added.

Percentages used to estimate the
E&D and S&A costs seemed too
‘low.

The percentages were increased, and the Final DPR now reflects
estimates that were more accurately itemized and estimated.

Need to reflect a "fully funded" | Added.
cost estimated.

ENYIRONMENTAL PLANNING

Need to clarify Table 6. Done.

Summary and Final Results of
Mussel Brainstorming Meeting.
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Table 19. Major Issues or Comments from the In-house Technical Review.

Issue/Comment

Response

Need to better explain the role
and importance of the mussel
beds in the plan formulation and
evaluation. ‘

Text was included in Chapter 8 to make the decision process more
understandable.

Nine additional laws needed to
be included in the table that
displays the degree of
compliance with environmental
statutes and requirements.

Done.

Need to accommodate potential
impacts on the plan formulation
due to possible replacement of
L&D No. 25 as a result of the
on-going upper Mississippi
River navigation study.

This issue was addressed, see responses (Appendix T) to comments
received from Butch Atwood, IDNR, dated 15 May 96.

Need to consider implications of
potential water level
management change from hinge-
point to dam-point.

Relocation of the water control point in the pool will not impact the
proposed water control plan for the management of Batchtown. The plan
would remain essentially as depicted in Figures 18 and 19 for the
USFWS pools and the state managed area, respectively.

Cultural resources need to be
expanded to include project
elements added after June 1994.

No major realignments, relocation of borrow areas, or feature
modifications have occurred since the archeological survey.

ENGINEERING/DESIGN COMMENTS

Need to check invert elevation

on discharge pipe, and possible
need for flap gate on inlet pipe
at 90 cfs pump station.

Civil designer believes that this is a design detail to be finalized during
P&S. o '

Numerous corrections and
changes need to be made to the
design drawing plates.

Corrections and changes made.

Gated CMPs in conjunction with
stop-log structures seems
redundant.

Agreed, and all CMPs were eliminated from the recommended plan.
Additional stop-log structures were required in some locations.

The fish-passage (stop-log)
structures that will allow boat
passage my need to be designed
significantly different from what
is shown.

This was discussed, and it is believed that the current design will allow

boat passage, and do not need redesign.
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Table 19. Major Issues or Comments from the In-house Technical Review.

Issue/Comment

Response

Final DPR needs a detailed
MCACES estimate to include
line-item contingencies, PE&D
costs, and CM costs.

Included in Appendix L.

REAL ESTATE COMMENTS

RE write-up needs expansion.

Estimated Real Estate Requirements appendix added.

CONSTRUCTION-OPERATIONS COMMENTS

Need to expand and discuss
measures available for hillside
sediment control.

Although a description is included in Appendix O, it was expanded upon
in chapter 9.

Need more detailed geotechnical
study at the location of the two
54-in. pipe structure through the
L&D No. 25 overflow
structure.

Agreed, but current design is sufficient for concept planning, and more
detailed study is to be completed during the P&S phase.

Gated CMPs in conjunction with
stop-log structures seems
redundant.

Agreed, and all CMPs were ¢liminated from the recommended plan.
Additional stop-log structures were required in some locations.

Dredging should be held to a
minimum to save costs.

This was reexamined, but the amount of dredging has not been reduced,
although dredging has been identified as a likely item for future
reduction as necessary. Dredging will be examined in a planned Value
Engineering study.

Bottomland Forest Habitat
Improvement measures should
be eliminated.

For cost savings, Bottomland Forest Habitat Improvement measures were
reduced but not eliminated.

Do we have adequate borrow
material?

Yes, this was reviewed.

PROJECT MANAGEMENT

Description of Air Quality is
weak.

Description enhanced using reviewer’s comments.

Z

Future Without Project
Conditions need to be rewritten.

The IPT biologist reviewed this section and improved it as necessary.

Real Estate issues in conjunction
with lowland sediment traps
have to be resolved.

All locations possibly requiring land acquisition or easements were
determined, and initially only one location was necessary. This location
was for the lowland sediment trap, USFWS Middle Pool. Because of
USFWS review comments for the Draft DPR, this lowland sediment trap
was re-designed to eliminate the need for an easement, and the Final
DPR contains no needs for land acquisition or easements.
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Table 19. Major Issues or Comments from the In-house Technical Review.

Issue/Comment

Response

MCACES cost estimate is
needed.

It had been agreed that MCACES cost estimates would not be performed
for the Draft DPR, but would be done for the Final DPR. It is
contained in Appendix L.

ECONOMICS

CIECA process should not apply
to Plan C2, but should apply to
the full spectrum of potential
project possibilities.

The CEICA process was developed and its use became required well
after much concept planning had been performed, and many agreements
had been reached with the local sponsors. It was determined that it was
a valid idea to develop and evaluate concept plans prior to performing
the CEICA process. The plan formulation was extensively modified to
accommodate the CEICA process, and all available measures were
included in the CEICA process for the preferred concept plan. The
CEICA process produced information by which to compare combinations
of measures or increments of measures to reach a recommended plan.

Descriptions of what
information the CEICA process
was producing needs
clarification.

Text was added and re-worded.

GEOTECHNICAL

Sheet pile cofferdam may need
to be designed and constructed
rather than an earthen cofferdam
for the structures through the
spillway.

Although additional geotechnical investigations will need to be done for
the design of the structure through the overflow structure, further field
examination of the site did validate that an earthen cofferdam will be
adequate.
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20. RECOMMENDATIONS.

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

I recommend that the Assistant Secretary of the Army for Civil Works approve the
Batchtown Habitat Rehabilitation and Enhancement Project.

The fully-funded total estimated first cost of this project (not including study costs) is
$7,327,754. The Federal cost-share is $7,182,113 in accordance with section 906(e) of the
Water Resource Development Act of 1986. The 25% non-Federal cost-share is $145,641 for
the recommended Hillside Sediment Control Program.

The total estimated average annual operation, maintenance and rehabilitation cost is
$83,000, and are to be borne the U.S. Fish and Wildlife Service and the Illinois Department
of Natural Resources for those portions of the project that each agency manages respectively.

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

7/4 g “(
HODG

Colonél, U.S. Army
District Engineer
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Appendix A - Plates

PLATES 1-12, CADD DESIGN DRAWINGS FOR RECOMMENDED PLAN:

Plate 1.
Plate 2.
Plate 3.
Plate 4.
Plate 5.
Plate 6.
67+00.
Plate 7.
Plate 8.
Plate 9.

General Site Plan.

Exterior Berm Profile, Sta. 0+00 to 109+00.

Exterior Berm Profile, Sta. 109400 to 218+00.

Exterior Berm Profile, Sta. 218+00 to 325+00.

Exterior Berm Profile, Sta. 325400 to 345+00.

Interior Berm Profile, Between USFWS Middle and Lower Pools, Sta. 0400 to

Interior Berm Profile, Between USFWS and IDNR, Sta. 0+00 to 58+00.
Details have been eliminated for Final DPR.
Plans and Sections, Sites 1, 2, 5, 6, 8, 9, 10, 11, and 16.

Plate 10. Plan, Section, and Profile Site 7.

Plate 11.
Plate 12.

Plan, Section and Profile, 2-54" Dia. Gated Pipes.
Miscellaneous Sections and Details.

MISCELLANEOUS PLATES:

Plate 13.
Plate 14.
Plate 15.
Plate 16.
Plate 17.

Lock & Dam 25 Pool, Stage Data.

Lock & Dam 25 Pool, Graph of Stage Data.

Mississippi River Profile.

Mississippi River Stage Hydrographs, 1939 - 1994.

Percent Reduction of River-borne Sediment by Berm Height.
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DAILY MEAN
DAILY STAGE FOR 1992

COMPUTED FOR DATA BETWEEN 1939 - 1992 (0 YEARS)
0241A  MISSISSIPPI RIVER AT L+D 25 (UPPER) WINFIELD, MO.
DAY JAN FEB MAR APR MAY JUN JuL AUG SEP ocT Nov DEC
1 432.91 432.59 432.37 432.34 433.04 432.38 432.28 432.57 433.29 433.22 433.47 433.48
2 432.97 432.52 432.44 432.31 433.09 432.41 432.29 432.56 433.25 433.18 433.42 433.46
3 432,98 432.51 432.44 432.32 432.84 432.35 432.41 432.70 433.30 433.17 433.43 433.51
4 432.96 432.53 432.43 432.46 432.78 432.34 432.34 432.74 433.38 433.20 433.3¢ 433.65
5 432.99 432.57 432.32 432.53 432.58 432.27 432.40 432.72 433.37 433.35 433.26 433.70
6 432.95 432.57 432.26 432.56 432,54 432.19 432.35 432.75 433.36 433.37 433.19 433.63
7 432.91 432.52 432.24 432.51 432.50 432.15 432.35 432.83 433.39 433.37 433.20 433.64
8 432.93 432.57 432.22 432.52 432.48 432.20 432.39 432.84 433.40 433.42 433.27 433.11
9 432.95 432.57 432.21 432.44 432,54 432.19 432.38 432.85 433.45 433.34 433.31 433.M
10 432.99 432.52 432.21 432.39 432.48 432.26 432.34 432.83 433.45 433.43 433.29 433.71
11 433.05 432.46 432.23 432.34 432.43 432,32 432.40 432.82 433.37 433.34 433.25 433.75
12 433.12 432.57 432.28 432.38 432.31 432,32 432.34 432.92 433.34 433.21 433.23 433.75
13 433.08 432.63 432.20 432.39 432.24 432.35 432.25 432.92 433.37 433.21 433.26 433.70
14 433.05 432.68 432.08 432.36 432.14 432.33 432.20 433.07 433.38 433.21 433.27 433.70
15 433.05 432.83 432.10 432.34 432.20 432.24 432.18 433.12 433.38 433.27 433.45 433.72
16 433.02 432.61 431.96 432.35 432.31 432.09 432.13 433.14 433.41 433.29 433.50 433.59
17 433.03 432.60 431.90 432.26 432.42 432.08 432.06 433.06 433.35 433.31 433.53 433.58
18 432.98 432.59 431.87 432.31 432.47 432.09 432.01 433.06 433.34 433.34 433.35 433.49
19 432.98 432.63 431.84 432.38 432.62 432.19 432.06 433.06 433.25 433.33 433.38 433.45
20 432.65 432.64 431.96 432.46 432.62 432.26 432.12 433.14 433.22 433.38 433.39 433.36
21 432.51 432.53 432.15 432.52 432.46 432.36 432.09 433.20 433.20 433.37 433.39 433.28
22 432.48 432.48 432.19 432.62 432.48 432.40 432.15 433.22 433.19 433.39 433.35 433.28
23 432.37 432.48 432.22 432.78 432.06 432.46 432.23 433.21 433.25 433 .45 433.31 433.29
24 . 432.40 432.52 432.32 432.85 432.01 432.65 432.31 433.27 433.35 433.43 433.23 433.26
25 432.45 432.39 432.42 432.94 431.96 432.43 432.42 433.27 433.37 433.42 433.22 433.20
26 432.55 432.43 432.35 433.09 431.98 432.34 432.50 433.30 433.33 433.34 433.34 433.19
27 432.38 432.45 432.32 433.17 432.04 432.24 432.66 433.35 433.33 433.36 433.37 433.20
28 432.45 432.46 432.31 433.19 432.18 432.21 432.74 433.34 433.37 433.38 433.38 433.08
29 432.58 433.11 432.51 433.12 432.26 432.26 432.67 433.31 433.27 433.40 433.46 433.01
30 432.62  ------- 432.34 433.03 432.34 432.28 432.64 433.32 433.18 433.37 433.45 432.93
31 432.55  cce--a- 432.35  ------- 432.34  -e-e--o 432.62 433.35 smmm—— 433.48 ------- 432.84
SUM VALUES 13416.88 12544.56 13399.03 12977.28 13404.75 12968.64 13402.28 13423.83 12999.90 13433.35 13000.29 13436.86
MEAN VALUE 432.80 432.57 432.23 432.58 432.41 432.29 432.33 433.03 433.33 433.33 433.34 433.45
MAX VALUE 433.12 433.11 432.51 433.19 433.09 432.65 432.74 433.35 433.45 433.48 433.53 433.75
MIN VALUE 432.37 432.39 431.84 432.26 431.96 432.08 432.01 432.56 433.18 433.17 433.19 432.84
SUM DAYS 31 29 31 30 31 30 31 31 30 31 30 31
P.R. DAYS 1643 1498 1643 1588 1668 1620 1674 1670 1620 1674 1620 1674
- STATISTICS FOR 1992 BASED ON THE RECORD 1939 - 1992

CURRENT YEAR PERIOD OF RECORD

SUM OF VALUES 158497.31 8479586.95

SUM OF DAYS 366 19592

MEAN VALUE 433.05 432.81

MAX VALUE 433.75

ON DEC 12, 1992

MIN VALUE 431.84

ON MAR 19, 1992

U.S. Army Engineer District, St. Louis
Corps of Engineers  St. Louis, Missouri

UMRS-EMP BATCHTOWN HREP

LOCK & DAM 25 POOL
STAGE DATA
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Percent Reduction of River-borne Sediment by Levee Height.

No. of
No. of Days/Year
Elev. at % of Time Days/Year Not
MRM 241.5 Innundated Innundated  Innundated
41.1 2 0 - 365
440.1 4 1 364
439.1 T 2 363
438.1 13 5 360
437.1 __ 20 7 358
436.1 30 11 354
435.1 42 15 340
434.1 _ 1o 39 326
433.1 __64.0 233 132
432.1 72.4 264 101
431.1 _19.1 289 76
430.1 __§4.7 309 56
429.1 100.0 365 0

U.S. Army Engineer District, St. Louis
Corps of Engineers  St. Louis, Missouri

UMRS-EMP BATCHTOWN HREP

PERCENT REDUCTION OF
RIVER-BORNE SEDIMENT
BY LEVEE HEIGHT
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Appendix B - Habitat Quantification

This appendix provides a quantification of habitat conditions for the project, and consists of
three sections:
Section I--dealing with the project planning analysis for wildlife
Section II--dealing with the project planning analysis for fish
Section III--dealing with the project planning analysis for freshwater
mussels.

A quantification of habitat conditions for the hillside area, or upland watersheds, is contained
in Appendix O, Enclosure O-3.
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BATCHTOWN HREP
APPENDIX B - HABITAT QUANTIFICATION

TABLE OF CONTENTS

BATCHTOWN HREP
INTRODUCTION.

This appendix provides a quantification of habitat conditions for project planning.
Quantification is needed to evaluate project features where traditional benefit/cost evaluation
procedures are not applicable. Currently, the unit of measure that has gained the widest
acceptance among technical and policy elements--both within and outside the Corps--is the
habitat unit (HU). Habitat units have been used to evaluate the Batchtown HREP. A habitat
unit is the product of an estimated acreage for a given habitat type times a habitat suitability
index (HSI) value for that habitat type. HSIs result from the numeric ranking of site
characteristics at sample sites for a habitat throughout a given project area. HUs can be
annualized (Average Annual Habitat Unit, or AAHU) for specific target years to project changes
in habitat values over time. The effects of various plans or plan features can then be compared
by applying the HSIs to the acreages of habitat for each alternative considered.

There is a need for fisheries, wildlife and freshwater mussel based HU accounting
methodologies for the Batchtown HREP. A number of such methodologies are available, but the
Habitat Evaluation Procedure (HEP) developed by the U. S. Fish and Wildlife Service is the
most familiar to all participants in the UMRS-EMP. The Missouri Department of Conservation
(MDOC) and the Natural Resource Conservation Service (NRCS) developed an appraisal system
based upon HEP. The system, known as the Wildlife Habitat Appraisal Guide (WHAG),
represents a regional fine tuning of HEP and is structured to more efficiently input field data.
The WHAG is accepted by UMRS agencies as the method of choice for EMP wildlife habitat
analysis, consequently, it was chosen for application to the Batchtown project.

HU methodologies for wildlife evaluation have been used for some time resulting in
greater support and acceptance among biologists than the more recently developed fisheries
evaluation methods. Two fisheries evaluation methods have been used on EMP projects on the
UMRS, these are the Aquatic Habitat Appraisal Guide (AHAG) developed by the Waterways
Experiment Station (WES) and the Corps' Rock Island District, and the Fisheries Habitat
Appraisal Guide (FHAG) developed by the Missouri Department of Conservation.

Both methods follow the format of the Missouri WHAG. The AHAG was selected for
application to the Batchtown HREP because of the flexibility to evaluate fisheries habitat
suitability during different seasons of the year.

A habitat suitability index model for riverine freshwater mussel communities was
developed by WES based upon studies of prominent mussel beds having commercial and
ecological value in sandy gravel or gravelly sand shoals of four major rivers. Modification of



this model by WES was necessary because of the location of the mussel bed at Batchtown in a
back channel with a silt/clay substrate and subject to the impact of sediment deposition. The
modified version of this model was used for application to the Batchtown HREP.

Habitat quantification was based upon desired water level management activities for all
management units. Water level management is generally the same for all management units,
that is, maintenance of normal pool throughout winter, spring and fall, with drawdown in the
summer for moist soit plant establishment. Summer drawdown levels in the state backwater area
may be dictated by the performance of the system determined in the early years of management
rather than by the water levels proposed. The exception to water level management at pool in
the fall of the year is IDNR-Turner Island which will be held one foot above pool in the fall to
facilitate hunter access. All other units, when operating at maximum pool level, will operate
with stop-log structures open to facilitate fish passage. Consequently, the management emphasis
during most of the year will be aimed at both fish and wildlife, the exception being the summer
drawdown period. None of the management units will have such severe summer drawdowns
that fish populations will be adversely affected to a large degree. Both the federal and state
managers plan to establish aquatic vegetation beds to benefit both fish and wildlife, so severe
drawdowns would not be advantageous. The notable exception may be years when water levels
are reduced to solidify the substrate for the express purpose of establishing aquatic vegetation.
Such drawdowns will occur only occasionally, perhaps once every eight to ten years, depending
upon the rate of silt deposition. Before final operational plans have been determined for each
unit, it is likely that several alternative water plans will be explored.

The WHAG and AHAG analysis have assumed an equal management emphasis for
waterfowl and fish. The freshwater mussel bed is not expected to be adversely affected by the
water management regime because of the management flexibility built into the proposed system
and the ability of freshwater mussels to survive for extended periods without flowing water.
There is likely to be some flowing water in the system at all times due to seepage and the need to
discharge seepage water for management purposes.



SUBSECTION 1. WILDLIFE HABITAT APPRAISAL GUIDE (WHAG) METHOD.

1. BACKGROUND.

The WHAG is a field evaluation procedure designed to measure the quality of a habitat
for particular species of wildlife, and also account for land management practices. The method
provides HSI values for areas classified into broad land-use types such as forested wetland and
non-forested wetland. WHAG is based on the assumption that habitat can be numerically
described by HSIs calculated from species-habitat models.

WHAG utilizes checklist-type appraisal guides for each habitat type. The guide breaks
habitat into the most important characteristics which are rated on a 1-to-5 or 1-to-10 scale,
depending on their importance. Field data values are entered into a computer program that rates
habitat types based on life requisite requirements for a variety of species. The resulting index
ranges from a low habitat suitability value of 0.1 to a high of 1.0.

Computer results are provided for estimated total HUs and HSIs. The results can be used
to assess the value of various proposed habitat improvements on habitat quality. HUs are
annualized for target years in order to evaluate changes in project features over time. Sediment
control, water control and maintenance of flow and aquatic access are habitat improvement
measures considered in the Batchtown project. A number of target years were selected over the
life of the project because habitat units can change over time. These target years were year 0 (or
existing conditions), year 2 (or early post-construction) and year 50 of the project life.

Habitat can potentially be improved by: (1) protecting habitat types considered critical,
(2) altering a habitat limiting factor, such as unstable water levels, (3) altering a management
strategy, such as food crop composition, or (4) a combination of the above.

The primary wildlife goal for the management of Batchtown is to enhance wetland
values for migratory waterfowl, while providing or maintaining suitable habitats for non-target
species. Consequently, appraisal guides for wetland habitats and cropland were selected. Nine
questions that addressed habitat use by upland species known to exist in the project were also
used to evaluate species from the upland species matrix. The indicators for waterfowl were
mallard, wood duck, diving ducks and Canada goose. The WHAG team included representation
from the USFWS, IDNR and the Corps.



2. ASSUMPTIONS.

Certain assumptions were developed regarding existing conditions and future conditions
during the WHAG analysis. These assumptions are listed below.

a. Existing Conditions.

(1) Water levels fluctuate during the year, but especially during the growing
season and during waterfowl migration periods resulting in food production that is unreliable or
unavailable to waterfowl.

(2) Available wetland habitat at the site is rapidly being degraded due to
siltation.

FWS - There will be a 50% loss of surface area and water depth in the Middle
Pool over the next 50 years without the project.

IDNR - There will be a 65% loss of surface area and water depth over the nest 50
years without the project, resulting in the closure of both side channels, loss of access to Big
Hole and the loss of overall habitat diversity.

b. Future Conditions.

(1) General. The following four general assumptions were applied to the analysis
of all future changes in habitat during the 50-year project life.

(a) Target years of 0, 2 and 50 are sufficient to annualize HUs and to
characterize habitat changes over the life of the project.

(b) Dabbling and diving ducks and Canada geese should be given equal
emphasis during project analysis.

(c) HSIs for the mallard, wood duck, diving ducks and Canada goose
were accumulated for individually as an appropriate way to compute HUs for the purposes of the

incremental analysis of this project.

- (d) Fifteen species of wildlife as listed in Table B-2 can be used for
comparative evaluation of habitat value changes.

(2) Specific. Specific assumptions employed in evaluating alternative plans F,
A, B and C are given below.

(a) Alternative Plan F, No Action Plan (also represents future without

project conditions).



(1) Severe water level fluctuations will continue to limit aquatic
food production capabilities for waterfowl in all management units.

(2) Approximately 50-65 percent of the non-forested wetlands in
the project area will be lost over the next 50 years.

(3) The existing HSI values developed from the field data are a
fair representation of the habitat quality of unprotected habitat in all target years and for all

future conditions with or without a project.

(b) Alternative Plan A, Partial Wetlands Protection

(1) This plan would address many of the concerns of the wetland
associated wildlife species but would not address fish management concerns nor the survival of
the freshwater mussels.

(2) The size of the project area is somewhat smaller under this
alternative as shown on the original concept plan, hence the differance in HUs computed for

plans A and C.

(c) Alternative Plan B, Partial Backwater Protection

(1) This plan would address some wildlife and fisheries
management concerns and may provide for the survival of the freshwater mussels.

(2) Operation and maintenance costs under this alternative were
felt to be excessive due to seepage and the longer lengths of levee to be maintained in the state
backwater part of the project.

(3) The size of the project area used for waterfowl management in
the state backwater is substantially smaller under this alternative, hence the differance in HUs

computed for plans B and C.

(d) Alternative Plan C, Wetlands Protection

(1) Water levels would be predictable and controlled (via levee,
water control structures and pumps). This will greatly increase the reliability of moist soil and
aquatic plant production and will ensure that the food produced is available to waterfowl during
migration.

(2) Sedimentation should be reduced by 60 percent from its
existing rate in the state backwater area and by 70 percent in the FWS part of the project.

B -5



Wetland losses would continue to occur but at a much slower rate than at present and was
estimated at 25 percent over the life of the project.

(3) Operation and maintenance costs in the state backwater part of
the project would be very low in most years due to the gravity flow capability to drain and fill
the levee protected area.

3. RESULTS.

Site Locations. The WHAG analysis locations were selected by the WHAG team as
shown in Figure B-1. The number and location of these sites were judged by the team to be
representative of the prevailing habitat conditions.

Appraisal Items/Ratings. Figure B-2 (WHAG Matrix) provides a listing of the appraisal
guide items and potential ratings utilized in the WHAG for wetlands, bottomland hardwood, and
cropland evaluation.

Table B-1 (4 pages) lists the particular appraisal item numbers used in evaluating the
projects habitats and provides the team's assigned ratings for each appraisal item for each project
condition.

Table B-2 provides the HSI values resulting from the application of the WHAG software
to the Table B-1 ratings.

Table B-3 shows the overall waterfowl HSIs used for subsequent habitat unit
determination. Table B-4 provides a tabulated prediction for waterfowl of HSI and habitat
acerage changes expected for the project area over the next 50 years for various alternative plan
and plan feature options. The rate of existing sedimentation was determined from available
literature describing this site. The determination of the future sedimentation rate with a project
took sedimentation rate half-life and levee entrapment effects into consideration. Future
sedimentation with a project took applicable hydraulic engineering estimates of percent
reduction in sediment input into account.

TaBles B-5 and B-6 provide the HU value changes resulting from the aplication of the
Corps' HES software to the Table B-4 values. The HUs are tabulated for waterfowl for each
project alternative and individual habitat type.
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Table B-1. Wildlife Habitat Appraisal Guide Ratings (Continued).

Site 2
Bottomland Forest
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* Same questions as Upland Species Matrix and the basis for computing HSIs
for Fox Squirrel and Pileated Woodpecker



Table B-1. Wildlife Habitat Appraisal Guide Ratings (Continued).

Site 3.
Bottomland Forest
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* Same questions as Upland Species Matrix and the basis for computing HSIs
for Fox Squirrel and Pileated Woodpecker



Table B-1. Wildlife Habitat Appraisal Guide Ratings (Continued).

Site 4.
Non-Forested Wetlands
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Table B-1. Wildlife Habitat Appraisal Guide Ratings (Continued).

Site 5.

Cropland
Appraisal Existing Future Without Future With
2 1 1 1
3 3 3 3
4 4 4 1
6 5 5 5
29 2 2 1
30 3 3 3
31 3 3 3
32 3 3 3
48 7 7 1
49 7 7 1
51 4 4 4
53 1 1 1
54 2 2 2
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Table B-1. Wildlife Habitat Appraisal Guide Ratings (Continued).

Site 6.
Bottomland Forest
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* Same questions as Upland Species Matrix and the basis for computing HSIs
for Fox Squirrel and Pileated Woodpecker.
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4. DISCUSSION.

The improvement of the Batchtown project area for migratory waterfowl is a primary
purpose of the proposed project. Both dabbling ducks and diving ducks along with Canada
geese were given consideration in the evaluation of all management units.

While the movement of dabblers through the project area during migration far exceeds
that of divers, there is a need for management emphasis on divers. The use of the Mississippi
River by diving ducks over the past decade has shown a dramatic decline due in part to food
availability. Canada goose populations remain near all-time highs, thus the management of mid-
migration habitat for this species is appropriate. The management emphasis within the project
area would emphasize moist soil plant production and allow for the reestablishment of aquatic
vegetation.

Table B-6 shows the general effects of each project plan for all habitat types. Plans A
and B show modest gains in habitat improvement (557 and 622 AAHUs, respectively) compared
to the more substantial waterfowl benefits of Plan C (969 AAHUs).

Table B-5 shows that the major contributor to this habitat gain is the dike/levee
(providing both sediment and water control) followed by the water control structures, pumps,
hillside sediment control, dredging and lowland sediment control. A more detailed explanation
of the incremental AAHU changes reflected in Table B- 5 is provided in the Evaluation of
Concept Plans section of the DPR.

5. CONCLUSION. Plan C provides significant benefits to migratory waterfowl.
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Table B-4. Wildlife Habitat Acreages and HSI Values.

PLAN F (FUTURE WITHOUT) J'
Year 1992 1994 2042
Management Unit Acres HSI Acres HSI Acres HSI
CROPLAND
DNR-B 10 (.16) 10 (.16) 10 (.16)
DNR-T - ———— -——— —-——— - —-———
FWS-M 134 (.16) 134 (.16) 134 (.16)
FWS-L 80 (.16) 80 (.16) 80 (.16)
TOTAL 224 224 224
BOTTOMLAND FOREST
DNR-B 275 (.34) 275 (.34) 275 (.35)
DNR-T 101 (.1) 101 (.11) 101 (.26)
FWS-M 446 (.19) 446 (.19) 446 (.29)
FWS-L 167 (.19) 167 (.19) 167 (.29) “
TOTAL 989 989 989
OTHER¥*
DNR-B 0 0 39 (.10) 983 (.23)
DNR-T 0 0 (.10) 14 (.18)
FWS-M 0 0 (.10) 207 (.20)
FWS-L 0 0 (.10) 76 (.20)
TOTAL 0 46 1280
NON-FORESTED WETLANDS

DNR-B 1512 (.1) 1473 (.1) 529 (.1)
DNR-T 22 (.1) 21 (.1) 8 (.1)
FWS-M 427 (.21) 418 (.21) 207 (.22)
FWS-L 153 (.21) 150 (.21) 77 (.22)
TOTAL 2114 2062 821
GRAND TOTAL 3327 3327 __ 3327

Notes: - o PR

DNR-B - Illinois Department of Natural Resources - Backwater

DNR-T - Illinois Department of Natural Resources - Turner Island

FWS-M - Fish and Wildlife Service - Middle Management Unit
FWS-L - Fish and Wildlife Service - Lower Management Unit

OTHER* - Wetlands converting to bottomland forest due to siltation and

succession.
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Table B-4. Wildlife Habitat Acreages and HSI Values

(Continued) .
PLAN A (Partial Wetlands Protection) “

Year 1992 1994 2042 "

Management Unit Acres HST Acres HSI Acres HSI ”
CROPLAND
DNR-B 10 (.16) 10 (.61) 10 Cen) |
DNR-T -——= -——= -——= ——=- -——= - "
FWS-M 134 (.16) 134 (.61) 134 (.61) “
FWS-L 80 (.16) 80 (.61) 80 (.61)
TOTAL 224 224 224
BOTTOMLAND FOREST
DNR-B 275 (.34) 275 (.31) 275 (.29)
DNR-T 101 (.1) 101 {.38) 101 (.38) -
FWS-M 446 (.19) 446 (.39) 446 (.39)
FWS-L 167 (.19) 167 (.39) 167 (.39)
TOTAL 989 989 989
OTHER*
DNR-B 0 0 31 (.10) 747 (.20)
DNR-T 0 0 0 5 (.24)
FWS-M 0 0 (.10) 62 (.25)
FWS-L 0 0 (.10) 76 (.25)
TOTAL 0 35 885 I
NON-FORESTED WETLANDS
DNR-B : 1512 (.1) 1493 (.27) 769 (.54)
DNR-T 22 (.1) 22 (.54) 17 (.54)
FWS-M 427 (.21) 412 (.46) 365 (.46)
FWS-L 153 (.21) 152 (.46) 138 (.46)
TOTAL 2101 2079 1289
GRAND TOTAL 3327 3327 _13327
Notes:

DNR-B - Illinois Department of Natural Resources - Backwater
DNR-T - Illinois Department of Natural Resources - Turner Island
FWS-M Fish and Wildlife Service - Middle Management Unit

FWS-L Fish and Wildlife Service - Lower Management Unit

OTHER* - Wetlands converting to bottomland forest due to siltation and
succession.



Table B-4.

wWildlife Habitat Acreages and HSI Values

(Continued) .
PLAN B (Backwater Protection)
Year 1992 1994 2042
Management Unit Acres HSI Acres HSI Acres HSI "
CROPLAND
DNR-B 10 (.16) 10 (.61) 10 (.61)
DNR-T ———= —-——= ——— —-———- ———- —-———-
FWS-M 134 (.16) 134 (.61) 134 (.61)
FWS-L 80 (.16) 80 (.61) 80 (.61)
TOTAL 224 224 224
BOTTOMLAND FOREST
DNR-B 275 (.34) 275 (.35) 275 (.35)
DNR-T 101 (.1) 101 (.38) 101 (.38)
FWS-M 446 (.19) 446 (.39) 446 (.39)
FWS-L 167 (.19) 167 (.39) 167 (.39)
TOTAL 989 989 989
QOTHER*
DNR-B 0 0 30 (.1) 645 (.23)
DNR-T 0 0 0 0 5 (.24)
FWS-M 0 0 3 (.1) 62 (.25)
FWS-L 0 0 1 (.1) 76 (.25)
TOTAL 0 34 788
NON-FORESTED WETLANDS
DNR-B 1512 (.1) 1494 (.32) 806 (.54)
DNR-T 22 (.1) 22 (.54) 17 (.54)
FWS-M 427 (.21) 412 (.46) 365 (.46)
FWS-L 153 (.21) 152 (.46) 138 (.46)
TOTAL 2101 2080 1326
GRAND TOTAL 3327 3327 _ 3327

Notes:
DNR-B
DNR-T
FWS-M
FWS-L
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Illinois Department of Natural Resources - Backwater
Illinois Department of Natural Resources - Turner Island
Fish and Wildlife Service - Middle Management Unit

Fish and Wildlife Service - Lower Management Unit



Table B-4. Wildlife Habitat Acreages and HSI Values

(Continued) .
= S ey
Plan C (Wetlands Protection - Dike/Levee 434.0+ NGVD)
Year 1992 1994 2042

Management Unit Acres HSI Acres HSI Acres HSI

CROPLAND
DNR-B 10 (.16) 10 (.30) 10 (.30)
FWS-M 134 (.16) 134 (.34) 134 (.34)
FWS-L 80 (.16) 80 (.30) 80 (.30)
TOTAL 224 224 224

BOTTOMLAND FOREST

DNR-B 275 (.34) 275 (.29) 275 (.29) “
FWS -M 446 (.19) 446 (.22) 446 (.22) “
FWS-L 167 (.19) 167 (.20) 167 (.20)
TOTAL 888 888 888

OTHER*
DNR-B 0 0 27 (.1) 765 (.2)
FWS-M 0 0 6 (.1) 142 (.16)
FWS-L 0 0 2 (.1) 46 (.15) f
TOTAL 0 35 953

NON-FORESTED WETLAND
DNR-B 1512 (.1) 1485 (.27) 747 (.27)
FWS-M 427 (.21) 421 (.25) 285 (.25)
FWS-L 153 (.21) 151 (.23) 107 (.23)
TOTAL 2092 2057 1139
GRAND TOTAL 3204 3204 3204
Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD)

CROPLAND
DNR-B 10 (.16) 10 (.40) 10 (.40)
FWS-M 134 (.16) 134 (.43) 134 (.43)
FWS=L 80 (.16) 80 (.40) 80 (.40)
TOTAL 224 224 224

Continued= on Next Page
Notes:

OTHER* - Wetlands converting to bottomland forest due to siltation and

succession.



Table B-4.

Wildlife Habitat Acreages and HSI Values

(Continued) .
Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD) “
Year 1992 1994 2042
Management Unit Acres HSI Acres HSI Acres HSI "
BOTTOMLAND FOREST “
DNR-B 275 (.34) 275 (.38) 275 .38) “
FWS-M 446 (.19) 446 (.27) 446 .27)
FWS-~-L 167 (.19) 167 (.25) 167 .25)
TOTAL 888 888 888
OTHER*
DNR-B 0 0 10 (.1) 548 .24)
FWS-M 0 0 3 (.1) 62 .19)
FWS-L 0 1 (.1) 36 .18)
TOTAL 0 14 646
NON-FORESTED WETLAND
DNR-B 1512 (.1) 1502 (.35) 964 .35)
FWS-M 427 (.21) 424 (:32) 365 .32)
FWS-L 153 (.21) 152 (.30) 117 .30)
TOTAL 2092 2055 1446
GRAND 3204 3204 3204
Plan C (Wetlands Protection - Dike/Levee 437.0+ NGVD)
CROPLAND Jl
DNR-B 10 (.16) 10 (.43) 10 .43)
FWS-M 134 (.16) 134 (.46) 134 .46) "
FWS-L 80 (.16) 80 (.43) 80 .43)
TOTAL 224 224 224
BOTTOMLAND FOREST
DNR-B 275 (.34) 275 (.41) 275 .41)
FWS-M 446 (.19) 446 (.29) 446 .29)
FWS-L 167 (.19) 167 (.27) 167 .27)
TOTAL 888 888 888
Continued on Next Page n
Notes:

OTHER* - Wetlands converting to bottomland forest due to siltation and

succession.



Table B-4. Wildlife Habitat Acreages and HSI Values

(Continued) .
O e
Plan C (Wetlands Protection - Dike/Levee 437.0+ NGVD) "
Year 1992 1994 2042
Management Unit Acres HST Acres HSI Acres HST "
OTHER*
DNR-B 0 10 (.1) 507 .26) |
FWS-M 0 (.1) 37 .20)
FWS-L 0 1 (.1) 26 .19)
TOTAL 0 13 570
NON-FORESTED WETLANDS

DNR-B 1512 (.1) 1502 (.38) 1005 .38)
FWS-M 427 (.21) 425 (.34) 390 .34) |l
FWS-L 153 (.21) 152 (.32) 127 .32)
TOTAL 2092 2079 1522
GRAND TOTAL 3204 3204 3204

Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD "

+ 30% Hillside Sediment Control)
CROPLAND
DNR-B 10 (.16) 10 (.43) 10 .43)
FWS-M 134 (.16) 134 (.43) 134 .43)
FWS-L 80 (.16) 80 (.43) 80 .43)
TOTAL 224 224 224
BOTTOMLAND FOREST
DNR-B 275 (.34) 275 (.41) 275 .41)
FWS-M 446 (.19) 446 (.27) 446 .27) "
FWS-L 167 (.19) 167 (.28) 167 .28)
TOTAL 888 888 888 "
Continued on Next Page "
Notes:

DNR-B - Illinois Department of Natural Resources - Backwater

DNR-T - Illinois Department of Natural Resources - Turner Island

FWS-M - Fish and Wildlife Service - Middle Management Unit
FWS-L - Fish and Wildlife Service - Lower Management Unit
OTHER* - Wetlands converting to bottomland forest due to siltation and

succession.



Table B-4. Wildlife Habitat Acreages and HSI Values
(Continued) .

Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD
+ 30% Hillside Sediment Control)
Year 1992 1994 2042
Management Unit Acres HSI Acres HSI Acres HSI
OTHER*
DNR-B 0 16 (.1) 359 (.26)
FWS-M 0 0 3 (.1) 62 (.19)
FWS-L 0 1 (.1) 14 (.19)
| TOTAL 0 30 435
NON-FORESTED WETLANDS
DNR-B 1512 (.1) 1497 (.38) 1163 (.38)
FWS-M 427 (.21) 424 (.32) 365 (.32)
FWS-L 153 (.21) 152 (.33) 139 (.33)
TOTAL 2092 2073 1667
GRAND TOTAL 3204 3204 3204
1 Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD + 30% Jl
Hillside Sediment Control + Lowland Sediment Control)
CROPLAND “
DNR-B 10 (.16) 10 (.46) _. 10 (.46) “
FWS-M 134 (.16) 134 (.43) 134 (.43)
FWS-L 80 (.16) 80 (.46) 80 (.46)
TOTAL 224 224 224
BOTTOMLAND FOREST
DNR-B 275 (.34) 275 (.43) 275 (.43)
FWS-M 446 (.19) 446 (.27) 446 (.27)
FWS-L 167 (.19) 167 (.29) 167 (.29) “
TOTAL ) 888 ‘888 a 888 -
OTHER*
DNR-B 0 15 (.1) 378 (.27)
FWS-M 0 (.1) 62 (.19)
FWS-L 0 (.1) 15 (.2)
TOTAL 0 19 455
Continued On Next Page . ___ H
Notes:

OTHER* - Wetlands converting to bottomland forest due to siltation and
succession.
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Table B-4. Wildlife Habitat Acreages and HSI Values

(Continued).

e e e e et e

Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD + 30%
Hillside Sediment Control + Lowland Sediment Control)

Year 1992 1994 2042
Management Unit Acres HST Acres HSI Acres HSI
NON-FORESTED WETLAND
DNR-B 1512 (.1) 1497 (.40) 1134 (.40)
FWS-M 427 (.21) 424 (.32) 365 (.32)
FWS-L 153 (.21) 152 (.34) 138 (.34)
TOTAL 2092 2073 1637
GRAND TOTAL 3204 3204 3204

Plan C (Wetland Protection - Dike/Levee 435.5+ NGVD + 30% Hillside Sediment

Control + Lowland Sediment Control + Water Control Structures)

CROPLAND

DNR-B 10 (.16) 10 (.55) 10 (.55)
FWS-M 134 (.16) 134 (.49) 134 (.49)
FWS-L 80 (.16) 80 (.52) 80 (.52)
TOTAL 224 "] 224 o 224

BOTTOMLAND FOREST I
DNR-B 275 (.34) 275 (.52) 275 (.52) |
FWS-M 446 (.19) 446 (.31) 446 (.31 |
FWS-L 167 (.19) 167 (.33) 167 (.33 |
TOTAL 888 888 888 “

OTHER*
DNR-B 0 15 (.1) 378 (.31 |
FWS-M 0 3 (.1) 62 (.21) |
FWS-L 0 1 (.1) 15 (.22)
TOTAL 0 19 455
NON-FORESTED WETLANDS

DNR-B 1512 (.1) 1497 (.49) 1134 (.49)
FWS-M 427 (.21) 424 (.39) 365 (.39)
FWS-L 153 (.21) 152 (.39) 138 (.39)
TOTAL 2092 2073 1637
GRAND TOTAL 3204 3204 3204

Continued On Next Page




Table B-4. Wildlife Habitat Acreages and HSI Values
(Continued) .

Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD + 30% Hillside
Sediment Control + Lowland Sediment Control + Water Control
Structures + Pumps)
Year 1992 1994 2042
Management Unit Acres HSI Acres HSI Acres HSI
) CROPLAND
DNR-B 10 (.16) 10 (.61) 10 (.61)
DNR-T - - —-——— -—— ———— -
FWS-M 134 (.16) 134 (.55) 134 (.55)
FWS-L 80 (.16) 80 (.61) 80 (.61)
TOTAL 224 224 224
BOTTOMLAND FOREST
DNR-B 275 (.34) 275 (.58) 275 (.58)
DNR-T 101 (.1) 101 (.38) 101 (.38)
FWS-M 446 (.19) 446 (.35) 446 (.35)
FWS-L 167 (.19) 167 (.39) 167 (.39)
TOTAL 989 989 989
OTHER*
DNR-B 0 0 15 (.1) 378 (.34)
DNR-T 0 0 0 5 (.24)
FWS-M 0 0 (.1) 62 (.28)
FWS-L 0 0 (.1) 15 (.25)
TOTAL 0 ' 19 460
NON-FORESTED WETLANDS

DNR-B 1512k (.1) 1497 (.54) 1134 (.54)
DNR-T 22 (.1) 22 (.54) 17 (.54)
FWS-M 427 (.21) 424 (.41) 365 (.41)
FWS-L 153 (.21) 152 (.46) 138 (.46) “
TOTAL 2114 2095 1654

GRAND TOTAL 3327 3327 | 3327 4‘

Continued On Next Page

Notes:

DNR-B - Illinois Department of Natural Resources - Backwater

DNR-T - Illinois Department of Natural Resources - Turner Island

FWS-M - Fish and Wildlife Service - Middle Managemant Unit

FWS-L - Fish and Wildlife Service - Lower Management Unit

OTHER* - Wetlands converting to bottomland forest due to siltation and
succession.



Table B-4. Wildlife Habitat Acreages and HSI Values
(Continued) .

Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD + 30% Hillside
Sediment Control + Lowland Sediment Control + Water Control Structures +
Pumps + Dredge Cuts)

Year 1992 1994 2042
Management Unit Acres HSI Acres HSI Acres HSI
CROPLAND
DNR-B 10 (.16) 10 (.61) 10 (.61)
DNR-T - ———= = ———— ——— -
FWS-M 134 (.16) 134 (.61) 134 (.61)
FWS-L 80 (.16) 80 (.61) 80 (.61)
TOTAL 224 224 224
BOTTOMLAND FOREST
l‘DNR—B 275 (.34) 275 (.58) 275 (.58)
DNR-T 101 (.1) 101 (.38) 101 (.38)
FWS-M 446 (.19) 446 (.39) 446 (.39)
FWS-L 167 (.19) 167 (.39) 167 (.39) f
TOTAL 989 989 989 “
OTHER* “
[l onr-B 0 0 15 (.1) 378 (.34) 359
DNR-T 0 0 0 0 5 (.24)
FWS-M 0 0 (.1) 62 (.25)
FWS-L 0 0 (.1) 15 (.25) ]
TOTAL 0 19 441 |
NON-FORESTED WETLANDS “
DNR-B 1512 (.1) 1497 (.54) 1134 (.54) "
“DNR—T 22 (.1) 22 (.54) 17 (.54)
FWS-M 427 (.21) 424 (.46) 365 (.46)
FWS-L 153 (.21) 152 (.46) 138 (.46)
TOTAL 2114 2095 1654
GRAND TOTAL 3327 3327 3327

Notes:
DNR-B
DNR-T
FWS-M
FWS-L

- Illinois Department of Natural Resources - Backwater

- Illinois Department of Natural Resources - Turner Island
- Fish and Wildlife Service - Middle Management Unit

- Fish and Wildlife Service - Lower Management Unit

OTHER* - Wetlands converting to bottomland forest due to siltation and

succession.
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SUBSECTION II. AQUATIC HABITAT APPRAISAL GUIDE (AHAG) METHOD.

1. BACKGROUND.

The major fisheries goal of the project is to enhance aquatic habitat conditions for slackwater
fish, particularly larger slackwater fish. Many of the fish comprising the slackwater fish guild are
important commercial fish (e.g., buffalo and catfish) and recreational fish (e.g., bullhead, catfish,
bass and crappie). Thus, AHAG guild three was targeted for emphasis by the AHAG team. The
AHAG team included representation from the USFWS, IDNR, INHS, SIU-C and the St. Louis
District.

The team met prior to the field evaluation and discussed and/or agreed to the following:

* appraisal of aquatic habitat and comparison of results using both the Missouri Fisheries
Habitat Appraisal Guide and the Waterways Experiment Station Aquatic Habitat Appraisal
Guide (WES-AHAG). One method to be agreed upon by the committee for final data
analysis.

* alignment of the levee separating FWS and IDNR managed properties should be moved
north at the west end to protect the integrity of the 70's channel.

* a structure should be included in the project design to allow the flow of water through the
70's channel similar similar to what is proposed for the 40's channel.

* there is a need for the management of L & D 25 "on the curve" as the COE agreed to do in
1979 to accommodate waterfowl hunting.

* the need to provide/protect/enhance habitat diversity should be reflected in the goals and
objectives for the project.

* eight aquatic sample sites were selected (See Figure B-3): four slackwater and four
chutes/channels with flow. The slackwater sampling sites selected were:
- FWS Middle Refuge (Site #8)
- Big Hole (Site #1)
- North of Cockrell Hollow (Site #2)
- Big Bay (Site #5).
Sampling sites with flowing water were selected as follows:
- 70's Channel (Site #3)
- 40's Channel (Site #4)
- Gravel Bar (Site #6)
- Cockrell Hollow (Site #7)
All sites were to be evaluated using both appraisal methods.
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The AHAG team ultimately selected the WES-AHAG as the habitat appraisal method to be
used for computing HSI'S and habitat units for the Batchtown project. The team felt that the
Missouri aquatic habitat appraisal syster did not correctly reflect the quality of the aquatic habitat
in the Batchtown project area. Also, the WES-AHAG provided the added flexibility to evaluate
seasons and life stages for the indicator species. The team agreed to use an HSI of .25 for the
spawning and rearing life stages of the indicator species due to the extreme and frequent fluctuation
of the water level in the project area. Eggs and fry are undoubtedly subjected to increased predation
when protective vegetative cover is unavailable, are stranded or exposed when water levels decrease
rapidly and are drawn into the current and flushed down river when the pool is tilted in preparation
for higher flow events. Thus, the WES-AHAG was modified in the manner indicated above for
computing the average annual HSI for each indicator species.

2. ASSUMPTIONS.

Certain assumptions were developed regarding existing and future conditions during the
AHAG analysis. These assumptions are listed below.

a. Existing Conditions

(1) Water levels fluctuate during the year, but especially during the spawning and
rearing life stages of the fish species utilizing the project area, resulting in unreliable reproduction
and missing year classes of important commercial and recreational species.

(2) Wetland habitat at the site is rapidly being degraded due to siltation.

FWS - There will be a 50% loss of surface area and water depth over the next 50
years without the project. ' ' - '

IDNR - There will be a 65% loss of surface area and water depth over the next 50
years without the project, resulting in the closure of both side channels, loss of access to Big Hole
and the loss of overall habitat diversity.

b. Future Conditions

(1) General. The following general assumptions were applied to the analysis for all
future changes in habitat during the 50-year project life.

(a) Target years of 0, 2 and 50 are sufficient to annualize HUs and to
characterize habitat changes over the life of the project.

(b) Slackwater fish guild 3 is a suitable guild for management emphasis and
the life requirements of the slackwater fish group are adequately characterized for the purpose of
the incremental analysis of this project.
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(c) No comparative evaluation of project-related changes in habitat values
was developed for other fish guilds. The swiftwater fishes were not considered because there is a
limited amount of swiftwater habitat in the project area. The small slackwater fishes were not
addressed because many of them are not commercially or recreationally significant.

(2) Specific. Specific assumptions employed in evaluating alternative plans F, A,
B and C are given below.

(a) Alternative Plan F, No Action Plan (also represents future without project

conditions).

(1) Severe water level fluctuations will continue to impact spawning
and rearing life stages for all fish species in the area in all management units.

(2) Approximately 50-65 percent of the existing wetlands in the
project area will be lost over the next 50 years. ‘

(3) The existing HSI values developed from the field data are a fair
representation of the habitat quality of unprotected habitat in all target years and for all future
conditions with or without a project.

(b) Alternative Plan A, Partial Wetlands Protection
This plan would address many of the concerns of the wetland associated wildlife species but would
not address fish management concerns nor the survival of the freshwater mussels.

(c) Alternative Plan B, Partial Backwater Protection

(1) This plan would address some wildlife and fisheries management
concerns and may provide for the survival of the freshwater mussels.

(2) Operation and maintenance costs under this alternative were felt
to be excessive due to seepage and the longer lengths of levee to be maintained in the state

backwater part of the project.

(d) Alternative Plan C, Wetlands Protection

(1) Water levels would be predictable and controlled, greatly
enhancing fish spawning and rearing and the production of aquatic vegetation for spawning and
feeding.

(2) Sediment should be reduced by 60 percent from the existing rate
in the state backwater area and by 70 percent in the FWS part of the project. Wetland losses would
continue to occur but at a much slower rate than at present and was estimated at 25 percent over the
life of the project.

B - 43



(3) Water control structures will provide a source of flow and fish
access during most of the year, but will be most important during spring and fall movement periods.
Operation and maintenance costs in the state backwater part of the project would be very low in
most years due to the gravity flow capability to drain and fill the levee protected area.

(4) The clam shell dredging will result in deep water habitat and
access to deep water habitat potentially critical to the survival of overwintering fish.

(5) The AHAG does not take into account the exchange of fish
between the river and backwaters but it is assumed that the access provided by the stop log
structures is sufficient for normal fish movement during all of the year, except when the
management units are drawn down for moist soil plant production.

3. RESULTS.

Site Locations. The AHAG analysis locations were selected by the AHAG team as shown
in Figure B-3. The number and location of these sites were judged by the team to be representative
of the prevailing habitat conditions.

Appraisal Items/Ratings. Table B-7 provides a listing of the appraisal guide ratings for each
habitat situation for both existing and future conditions. Tables B-8 and B-9 provide the HSI values
for each fish life stage and season of the year for both existing and future conditions. Table B-10
provides a tabulated prediction of the habitat acreage and HSI changes expected for the project area
over the next 50 years for various alternative plans and component plan measure options. The rate
of existing sedimentation was determined from available literature describing the site. The
determination of the future sedimentation rate with a project took sedimentation rate half-life and
levee entrapment effects into consideration. Future sedimentation with a project took applicable
hydraulic engineering estimates of percent reduction in sediment input into account.

Tables B-11 and B-12 provide the HU value changes resulting from the application of the

Corps' HES software to the Table B-10 values. The HUs are tabulated for slackwater fishes for each
alternative project plan and component measures.
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Figure B-3. Aquatic Habitat Appraisal Guide Sample Site Locations.
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Figure B-4.
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Table B-7. Aquatic Habitat Appraisal Ratings, Large Slackwater Fishes.

Sites 1 & 2 (Page 1 of 4).

SITE 1
Ratings
Appraisal Item Existin Future Without Future With
WSpSF W SpSF W Sp S F
Av. Wat. Temp. 65 24 6524 65 24
Av. Turbidity 1323 1323 1323
Min. D. O. 44 44 44 44 4 4 44
Av. Conduct. 66 64 5553 66 64
Dom. Substr. 2222 2222 2222
% Cover 1111 1111 1111
Wat. Lev. Fluc. 44 44 1111 1111
Dist. Gr.w/Fl. 2222 2222 2222
% Dep. >1m 3333 2222 3333
% Sur. w/Aq. V. 1111 2222 3333
No. Da. Conw/R. 5555 2222 5555
Av. Wat. Vel. N/A N/A N/A
Av. Dep. Thal. N/A N/A N/A
Dist. H20 w/>1m : N/A N/A N/A
SITE 2
Av. Wat. Temp. 65 24 NO 65 24
Av. Turbidity 1323 1323
Min. D.O. 44 44 LONGER 44 44
Av. Conduct. 66 64 ' 66 64
Dom. Substr. 2222 AQUATIC 2222
% Cover 1111 1111
Wat. Lev. Fluc. 44 44 HABITAT 1111
Dist. Gr.w/Fl. 2222 2222
% Dep. >1m 44 414 DUE 44 44
% Sur. w/Aq. V. 1111 3333
No. Da. Conw/R. 5555 TO 5555
Av. Wat. Vel. _ N/A : N/A
Av. Dep. Thal. N/A SILTATION N/A
Dist. H20 w/>1m N/A _ N/A
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Table B-7. Aquatic Habitat Appraisal Ratings, Large Slackwater Fishes (Continued).

Sites 3 & 4 (Page 2 of 4).

|

SITE 3 l
Ratings

Appraisal Item Existin Future Without Future With “
W Sp S F W Sp S F W Sp S F
Av. Wat. Temp. 75 24 65 24 65 24
Av. Turbidity 1323 1323 1323
Min. D. O. 44 44 44 44 44 44
Av. Conduct. 66 64 5553 66 64
Dom. Substr. 2222 2222 22 22
% Cover 1111 2222 1111
Wat. Lev. Fluc. 44 44 1111 1111
Dist. Gr.w/Fl. 1111 1111 1111
% Dep.>1m N/A 1111 N/A
% Sur. w/Aq. V. N/A 33133 N/A
No. Da. Conw/R. N/A 2222 N/A
Av. Wat. Vel. 3333 N/A 2222
Av. Dep. Thal. 3333 N/A 3333
Dist. H20 w/>1m 1111 N/A 1111
SITE 4 :
Av. Wat. Temp. 75 24 65 24 65 24
Av. Turbidity 1323 2333 1323
Min. D.O. 44 44 44 44 44 44
Av. Conduct. 66 64 5553 66 64
Dom. Substr. 3333 2222 3333
% Cover 1111 2222 1111
Wat. Lev. Fluc. 44 44 44 44 1111
Dist. Gr.w/Fl. 1111 1111 1111
% Dep. >1m N/A 1111 N/A
% Sur. w/Aq. V. N/A 1111 N/A
No. Da. Conw/R. N/A 5555 N/A
Av. Wat. Vel. 2222 N/A 2222
Av. Dep. Thal. 222 N/A 2222
| Dist. H20 w/>1m 1111 N/A 1111
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Table B-7. Aquatic Habitat Appraisal Ratings, Large Slackwater Fishes (Continued).

Sites 5 & 6 (Page 3 of 4).

SITE 5
Ratings
Appraisal Item Existing Future Without Future With
W Sp S F W Sp SF W Sp S F
Av. Wat. Temp. 65 24 NO 65 24
Av. Turbidity 1323 1323
Min. D. O. 44 44 LONGER 44 44
Av. Conduct. 66 64 66 64
Dom. Substr. 2222 AQUATIC 2222
% Cover 1111 1111
Wat. Lev. Fluc. 44 44 HABITAT 1111
Dist. Gr.w/Fl. 1111 1111
% Dep. >1m 2222 DUE 22 22
% Sur. w/Aq. V. 1111 44 44
No. Da. Conw/R. 5555 TO 5555
Av. Wat. Vel. N/A N/A
| Av. Dep. Thal. N/A SILTATION N/A
Dist. H20 w/>1m N/A N/A
SITE 6
Av. Wat. Temp. 75 24 75 24 65 24
Av. Turbidity 1323 1323 1323
Min. D.O. 44 44 44 44 44 44
Av. Conduct. 66 64 66 64 66 64
Dom. Substr. 44 44 44 44 44 44
% Cover 1111 1111 1111
Wat. Lev. Fluc. 44 44 44 44 1111
Dist. Gr.w/Fl. 1111 2222 1111
% Dep. >1m N/A 3333 N/A
% Sur. w/Aq.'V. N/A 1111 N/A
No. Da. Conw/R. N/A 5555 N/A
Av. Wat. Vel. 1111 N/A 1111
Av. Dep. Thal. 1111 N/A 1111
Dist. H20 w/>1m 1111 N/A _ 1111
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Table B-7. Aquatic Habitat Appraisal Ratings, Large Slackwater Fishes (Continued).

Sites 7 & 8 (Page 4 of 4).

SITE7 l

Ratings
Appraisal Item Existin Future Without Future With

W Sp S F W Sp S F W Sp SF

Av. Wat. Temp. 75 24 65 24 65 24
Av. Turbidity 1323 1323 1323
Min. D. O. 44 44 44 44 44 44
Av. Conduct. 66 64 66 64 66 64
Dom. Substr. 22 22 22 22 2222
% Cover 1111 1111 1111
Wat. Lev. Fluc. 44 44 44 44 1111
Dist. Gr.w/Fl. 1111 2222 22 22
% Dep.>1m N/A 1111 N/A
% Sur. w/Aq. V. N/A 1111 N/A
No. Da. Conw/R. N/A 5555 N/A
Av. Wat. Vel. 2222 N/A 2222
Av. Dep. Thal. 2222 N/A 111
Dist. H20 w/>1m 1111 N/A 1111

SITE 8
Av. Wat. Temp. 65 24 65 24 65 24
Av. Turbidity 1323 1323 1323
Min. D.O. 44 44 44 44 44 44
Av. Conduct. 66 64 66 64 66 64
Dom. Substr. 2222 22 22 2222
% Cover 1111 2222 1111
Wat. Lev. Fluc. 1111 1111 1111
Dist. Gr.w/Fl. 2222 22 22 2222
% Dep. >1m 1111 1111 1111
% Sur. w/Aq. V. 1111 1111 3333
No. Da. Conw/R. 44 44 44 44 44 44
Av. Wat. Vel. N/A N/A N/A
Av. Dep. Thal. N/A N/A N/A
Dist. H20 w/>1m N/A 1 NA N/A
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Table B-8. HSI Values for Selected Indicator Fish Species.

Batchtown Project Area "
ALL SEASONS/LIFE STAGES COMBINED
Site Existing Future Without Future With “
ES SB FC LMB ES SB FC LMB ES SB FC LMB
#1 45 44 .44 .38 45 45 .45 .39 79 .73 .69 .63
#2 45 45 .45.39 L A ND .76 .78 .71.75
#3 44 44 44 40 42 44 43 41 .85 .79 .77.70
#4 46 44 45 .42 44 44 44 .39 .88 .77 .79.74
#5 45 43 .43 .37 L A ND 77 .74 .69 .67 “
#6 45 43 44 41 47 .44 45 .40 .87 .78 .76 .76 ||
#7 44 44 44 40 45 43 42 .37 .79 .75 .71 .66
#8 .45 45 .43 .39 42 44 42 42 .73 .75 .68 .69
Average 45 44 44 .40 44 44 44 40 .81 .76 .73.70
Management Unit
DNR-B 45 44 44 40 45 44 43 40 .82 .77 .76 .71
FWS-M 45 45 43 .39 42 44 42 .42 .73 .75 .68 .69
FWS-L 45 44 44 .=38 45 .45 45.39 .79 .73 .69 .63

Notes:

ES - Emerald Shiner

SB - Smallmouth Buffalo - Indicator species for Large Slackwater Fishes Guild
FC - Flathead Catfish

LMB - Largemouth Bass

DNR-B - Illinois Department of Natural Resources - Backwater

FWS-M - Fish and Wildlife Service - Middle Management Unit

FWS-L - Fish and Wildlife Service - Lower Management Unit
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4. DISCUSSION.

The large slackwater fish guild was selected by the AHAG team for fisheries management
emphasis. Table B-11 shows the incremental effects of the various study options on this fish group.

Plans A and B show relatively modest habitat improvement gains for large slackwater fishes
(see Table B-12). Under Plan C, the placement of the various components results in substantial
habitat improvement gains for large slackwater fishes. The major contributors to these gains are the
water control structures, exterior levee, dredging, hillside sediment control and lowland sediment
control, respectively. A more detailed analysis of the incremental effects of the component
measures of Plan C are provided in the alternatives discussion of the DPR main report.
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5. CONCLUSION.

The selected plan as shown in Table B-12 provides important benefits to large slackwater
fish species.
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Table B-10. AHAG Analysis - Large Slackwater Fishes, All Seasons/Life Stages Combined.

Plan F (Future Without)

Management Unit 1992 1994 2042 "

Acres HSI Acres HSI Acres HSI
DNR-B 1512 (.44) 1473 (.44) 529 (.44) "
FWS-M 427 (.45) 418 (.45) 207 (.44) “
FWS-L 153 (.44) 150 (.44) 77 (.45) n
Other 0 ( =) 51 (- 1279 (=)
Total 2092 2092 2092

Plan A (Partial Wetlands Protection)
DNR-B 1512 (.44) 1493 (.77) 769 (.77)
FWS-M 427 (.45) 412 (.75) 365 (.75)
FWS-L 153 (.44) 152 (.73) 138 (.73)
Other 0 (-1 35 (- 820 (-
Total 2092 2092 2092

Plan B (Bac)kwater Protecvt'l_ioril)
DNR-B 1512 (.44) 1494 (.77) 806 (.77)
FWS-M 427 (.45) 412 (.75) 365 (.75)
FWS-L 153 (.44) 152 (.73) 138 (.73)
Other 0 (- 34 (- 783 (-
Total 2092 2092 2092 I
Plan C (Wetlands Protection - Dike/Levee 434.0+ NGVD)

DNR-B 1512 (.44) 1485 (.47) 747 (.47)
FWS-M 427 (.45) 421 (.48) 285 (.48)
FWS-L 153 (.44) 151 (.47) 107 (.47) “
Other 0 (=) 35 (=) 953 (-1
Total 2092 2092 2092 JJ




Table B-10. AHAG Analysis - Large Slackwater Fishes, All Seasons/Life Stages Combined,

(Continued).
e —— i
Management Unit 1992 1994
Acres (HSI) Acres (HSI) Acres (HSTI)
Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD)
DNR-B 1512 (.44) 1502 (.47) 964 (.47)
FWS-M 427 (.45) 424 (.48) 365 (.48) "
FWS-L 153 (.44) 152 (.47) 117 (.47)
Other 0 ( - ) 14 (- ) 646 (=)
Total 2092 2092 2092
Plan C (Wetlands Protection - Dike/Levee 437.0+ NGVD)
DNR-B 1512 (.44) 1502 (.47) 1005 (.47)
FWS-M 427 (.45) 425 (.48) 390 (.48)
FWS-L 153 (.44) 152 (.47) 127 (.47)
Other 0 ( - 13 ( =) 570 (-
Total 2092 2092 2092 “
Plan C (Wetlands Protection ~ Dike/Levee 435.5+ NGVD +
Hillside Sediment Control)
“ DNR-B 1512 (.44) 1497 (.48) 1163 (.48)
 Fws-m 427 (.45) 424 (.48) 365 (.a8) |
ﬂFWS—L 153 (.44) 152 (.48) 139 (.48) “
Other 0 (=) 19 (- 425 (- "
Total 2092 2092 2092 Jl
Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD +
Hillside Sediment Control + Lowland Sediment Control)

| ovR-B 1512 (.44) 1497 (.49) 1134 (.49)

I Fws-m 427 (.45) 424 (.48) 365 (.48)
FWS-L 153 (.44) 152 (.49) 138 (.49)
Other 0 (- 19 ( - 455 (=)
Total 2092 _ 2092= 2=092 II
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Table B-10. AHAG Analysis - Large Slackwater Fishes, All Seasons/Life Stages Combined,

(Continued).
Management Unit 1992 1994 2042
Acres (HSI) Acres (HSI) Acres (HST)
Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD +
Hillside Sediment Control + Lowland Sediment Control +
Water Control Structures

DNR-B 1512 (.44) 1497 (.68) 1134 (.68)
FWS-M 427 (.45) 424 (.69) 365 (.69)
FWS-L 153 (.44) 152 (.68) 138 (.68)
Other 0 (- 19 (- 455 (-)
Total _ 2092 2092 2092

Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD +

Hillside Sediment Control + Lowland Sediment Control +

Water Control Structures + Pumps

DNR-B 1512 (.44) 1497 (.68) 1134 (.68)
FWS-M 427 (.45) 424 (.69) 365 (.69)
FWS-L 153 (.44) 152 (.68) 138 (.68)
Other 0 ( - 19 (- 455 (-
Total 2092 2092 2092

Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD +

Hillside Sediment Control + Lowland Sediment Control +

Water Control Structures + Pumps + Dredge Cuts)

DNR-B 1512 (.44) 1497 (.77) 1134 (.77)
FWS-M 427 (.45) 424 (.75) 365 (.75)
FWS-L 153 (.44) 152 (.73) 138 (.73)
Other 0 (-) 19 (- 455 (-
Total 12092 2092 ’ 12092

DNR-B - Illinois Department of Natural Resources - Backwater

FWS-M - Fish and Wildlife Service - Middle Management Unit
FWS-L - Fish and Wildlife Service - Lower Management Unit
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SUBSECTION IIIl. FRESHWATER MUSSEL HABITAT APPRAISAL METHOD.

1. BACKGROUND.

The presence of a freshwater mussel bed within the Batchtown project area necessitated an
appraisal of the existing and future habitat conditions for mussels. The major goal of the project
as it relates to mussels is maintenance of the existing bed while improving habitat conditions for fish
and waterfowl. A habitat suitability index model for riverine freshwater mussel communities was
developed by WES based upon studies of prominent mussel beds having commercial and ecological
value in sandy gravel or gravelly sand shoals of four major rivers. Modification of this model by
WES was necessary because of the location of the bed at Batchtown in a side channel with a
silt/clay substrate and subject to the impact of sediment deposition (See Figure B-6). The mussel
habitat evaluation team included representation from the USFWS, IDNR, INHS, WES and the St.
Louis District.

2. ASSUMPTIONS.

Certain assumptions were developed regarding existing and future conditions during the
mussel habitat evaluation. These assumptions are listed below.

a. Existing Conditions

(1) Water levels fluctuate during the year due to pool management and may limit
the extent of the existing mussel bed.

(2) Wetland habitat at the site is rapidly being degraded due to siltation.

FWS - There will be a 50% loss of surface area and water depth over the next 50
years without the project.

IDNR - There will be a 65% loss of surface area and water depth over the next 50
years without the project, resulting in the closure of both side channels, loss of access to Big Hole
and the loss of overall habitat diversity.

b. Future Conditions

(1) General. The following general assumptions were applied to the analysis for all
future changes in habitat during the 50-year project life.

(a) Target years of 0, 2 and 50 are sufficient to annualize HUs and to
characterize habitat changes over the life of the project.

(b) The modified habitat suitability index model developed by WES
specifically for the Batchtown project area is suitable for the incremental analysis of this project
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(See Figure B-6.)

(2) Specific. Specific assumptions employed in evaluating alternative plans F, A,
B and C are given below.

(a) Alternative Plan F, No Action Plan (also represents future without project

conditions).

(1) Severe water level fluctuations will continue to impact the size
of the mussel bed.

(2) Approximately 50-65 percent of the existing wetlands in the
project area will be lost over the next 50 years, resulting in the loss of the mussel bed.

(3) The HSI values developed from the field data are a fair
representation of the habitat quality of unprotected habitat in all target years and for all future
conditions with or without a project. '

(b) Alternative Plan A, Partial Wetlands Protection
This plan would address many of the concerns of the wetland associated wildlife species but would
not address survival of the mussel bed or fish management concerns.

(c) Alternative Plan B, Partial Backwater Protection

(1) This plan would address some wildlife and fisheries management
concerns and may provide for the survival of the freshwater mussels.

(2) Operation and maintenance costs under this alternative were felt
to be excessive due to seepage and the longer lengths of levee to be maintained in the state

backwater part of the project.

(d) Alternative Plan C, Wetlands Protection

(1) Water levels would be stabilized and would no longer prevent
expansion of the existing bed.

(2) Sediment should be reduced by 60 percent from the existing rate
in the state backwater part of the project where the mussel bed is located. Wetland losses would
continue to occur but at a much slower rate than at present and was estimated at 25 percent over the
life of the project.

(3) Water control structures will provide a source of flow during most

of the year, with some flow expected from seepage even during the drawdown for moist soil plant
management.
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3. RESULTS.

Site Locations. The habitat suitability index analysis locations were selected as described
in Figure B-6 and are generally shown in Figure B-5. The number and location of the transects were
judged to be representative of the prevailing habitat conditions.

Appraisal Items. Figure B-6 provides the methodology for determining the HSIs for both
existing and future conditions. Table B-13 provides a tabulated prediction of the habitat acreage
and HSI changes expected for the backwater part of the project over the next 50 years for various
alternative plans and component plan options. The rate of existing sedimentation was determined
from available literature describing the site. The determination of the future sedimentation rate with
a project took sedimentation rate half-life and levee entrapment effects into consideration. Future
sedimentation with a project took applicable hydraulic engineering estimates of percent reduction
in sediment input into account.

Table B-15 provides the HU value changes resulting from the application of the Corps' HES

software to the Table B-13 values. The HUs ares tabulated for freshwater mussels according to the
modified model for each alternative project plan and component measures.

B - 65



Table B-13. Habitat Suitability Index Analysis. Freshwater Mussels - IDNR-B ",

—

Plan F (Future Without) "
1992 1994 2042 “
Acres HSI Acres HSI Acres HSI
405 (.64) 395 (.62) 142 (.24) "
Plan A (Partial Wetlands Protection) "
405  (.64) 398 (61) 206 (24) |
Plan B (Partial Backwater Protection) "
405 (.64) 398 (.64) 216 (.64)
Plan C (Wetlands Protection - Dike/Levee 434.0+ NGVD)
405 (.64) 395 (.62) 200 (.24)
Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD)
405 (.64) 398 (.61) 304 (.35)
Plan C (Wetlands Protection - Dike/Levee 437.0+4NGVD)
405 (.64) 398 (.61) 306 (.35)
Plan C (Wetlands Protection - D/L 435.5+ NGVD + H.S.C.)
405 (.64) 398 (.61) 304 (.37) “
Plan C (Wetlands Protection - D/L 435.5+ NGVD + HS.C. +
L.S.C)
405 (.64 398 (.61) 304 (.38)
Plan C (Wetlands Protection - D/L 435.5+NGVD + H.S.C. +
L.S.C. +W.C.S)
405 (.64) 398 (.62) 304 (.49)
Plan C (Wetlands Protection - D/L 435.5+NGVD +HS.C. +
L.S.C. + W.C.S. + Pumps)
405 | (.64) 398 (.62) \ 304 (.49) |
Plan C (Wetlands Protection - D/L 435.5+NGVD + H.S.C. +
L.S.C.+ W.C.S. + Pumps + Dredge Cut)
405 (64) 398 (62) 304 (49) |

" Includes only the mussel habitat acres within the Illinois Department of Natural Resources -
Backwater where mussels currently exist.
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MEMORANDUM FOR RECORD

SUBJECT: EVALUATION OF MUSSEL HABITAT IN THE BATCHTOWN PROJECT AREA,
UPPER MISSISSIPPI RIVER JUST ABOVE L&D 25.

FRONTEARRY PAYNE, CEVES-ER-A '?;—-(\) GAoySi 1

TO: T. MILLER, CMS-PD-AE

1. This memorandum summarizes the results field assistance provided on
9 July 1992 in response to a recent WOIS. A WES Habitat Suitability
Index (HSI) model (enclosure 1) developed for riverine mussel
communities is applied to the Batchtown habitat improvement project.

2. This HSI model is based on studies of prominent mussel beds of
commercial and ecological value in sandy gravel or gravelly sand shoals
of the Mississippl, Ohio, Tennessee, and Cumberland rivers. The model
depends on eight habitat variables:
Physical conditions(Cp):
V1l Water current velocity
V2 Sediment particle type
V3 Sediment stability
V4 Deposited sediment annually retained
V5 Minimum depth
V6 Maximum sustained temperature
Water quality conditions (Cwq):

V7 Minimum sustained dissolved oxygen
V8 Calcium hardness . !

The model weights variables aﬁcotdlng to the following formulae:

Cp = (VI + 2(V2) + 2(V3) + V4 + V5 + V6) / 8

Cwq = (V7 + V8) / 2

HSI = (2Cp + Cwq) / 3
For application to the ailt/cl#y back channel at the Batchtown site, it
‘s apparent that deposited sediment annually retained is of great
inporiance with respect to mussel habitat quality, and that sediment
stability is of less concern than for the sandy/gravelly shoals upon
which the original model was based. Thus, revision of the model for
Batchtown is as follows: »

Cp = (Vi+ 2V2 + V3 + 2V4 + V5 + V6) / 8

Cwq + (V7 + V8) / 2

HSI = (2Cp + Cwq) / 3

Figure B-6. Mussel Habitat Appraisal Guide "Matrix" (Page 1 ‘of 5)



Figure B-6. Mussel Habitat Appraisal Guide "Matrix"

5).

2. The model is applied to conditions at the end of the fifty year
project life for two alternatives: no project and project alternative C
(sse enclosure 2). Water quality conditions (Cwq) are assumed to be
ideal. The upper Mississippi River is suitably hard to support mussels
(it has one of the richest faunas on this planet) and dissolved oxygen
availability is high. Precise quantitative prediction of physical
conditions (Cp) fifty years hence is not possible, but a qualitative
assessment of relative conditions under the two future conditions is
made to apply the HSI model. In addition, the model is applied to
existing conditions to provide a referencs.

3. The following summarizes application of the HSI model to existing
conditions:

a. Existing conditions for mussels were evaluated based on field
measurements of depth, velocity, and substrate conditions on 9 July 1992
during pool conditions. These measurements were made at three locations
(mid-channel plus right and left descending bank) a.long 5 transects
spanning the back channel that presently supports a substantial mussel
community. At pool comndition, this channel is shallow with slowly
flowing water. Sediments are clay and silt. Maximum depth of this back
channel ranges from &4 to 7 feet among the five transects, Current
velocity at 1 m depth ranges from O ca per second to 15 cm per second,
and averaged 6 cm per second. Substrate is generally clay and silt with
a very small fraction (<5 X) of sand. Approximately 50 X of all )
sediments are mucky clay and silt, the other 50 X% are firmer but
nonetheless almost entirely clay and silc.

b. Lee (enclosure 3) estimates that the present sedimentation
rate, averaged for the entire Batchtown project area, is approximately
0.77 inches per year. It is not known what the sedimentation rate is
within the back channel supporting the axisting mussel bed. To apply
the HSI model, Lse’'s average rate is used.

c. Based on this information, S1'a per habitat variable are as
follows: -

varisble SI notes
vi 0.6 some areas with no msasurable
velocity during pool conditions
v2 0.1 clay and silt not preferred by most

unionid species of the upper
!‘liuiuipgz River PP
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v3 0.5 velocities reach 2 ft/sec during
higher flows, and silt and clays,
be scoured in some locations

V& 0.25 annual deposition of clay and silt
is 0.77 inches/year

vs 1.0 minimum depth in back channel is
generally greater than 1 foot

V6 1.0 high suomer temperatures are within
the range of thermal adaptation of
unionids

v7 1.0 dissolved oxygen is high

v8 1.0 Mississippi River water is

sufficiently hard to support mussels
d. Thus, estimation of HSI is as follows:
Cp = (0.6 + 2(0.1) + 0.5 + 2(0.2) + 1.0 +1.0) / 8

- 0.46
Cug = (1.0 + 1.0) / 2
- 1.0
HSI = (2¢0.53) + 1.0) / 3
- 0.64

e. This HSI indicates moderately good existing habitat for
riverine nussels and is consistent with the observations by Atwood
(enclosure 4) of a moderately dense but not speciose fauna heavily
dominated by the impoundment tolerant three ridge mussel, Apblema

pligata plicata. -

) .
4. The following summarizes application of the HSI model to a without
project condition fifty ysars from now:
a. 1t is assumed that secondary channels, including the

back channel presently supporting mussels, will be largely filled by
sedimentation (ace enclosure 2) Conversion of the permanent, slowly
flowing channel to impermanent aquatic or exceptionally shallow and
nonflowing permasnent aquatic habitat S0 years hence will make this area
essentially unsuitable for mussels. A 50 year-projection of conditious
suggests. that SI values are as follows:

variable S1 notes
Vi 0.0 ambient velocity durin Eool
conditions will be dinfn shed by

reduced discharge throught the
filled back channels

v2 0.0 deep deposits of silt and clay will

Figure B-6. Mussel Habitat Appraisal Guide "Matrix" (Page 3 of
5). '
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dominate the area

v3 0.0 mk{ deposits of silt and clay will
not be stable if exposed to flow

V4 0.2 sediment annually retained will
remain high

V5 0.1 where permanent aquatic habitat

n
remains it will be shallow with
respect to mussels’' requirements

v6 0.1 Solar insolation will increase
maximum sustained temperature in
shallow, nonflowing water
v7 0.1 Shallow, nonflowing aquatic habitat
will be subject to large diurmal
fluctuations in dissolved oxygen
vs 1.0 VWater will still be moderately hard
b. Thus, the estimated HSI is as follows:
Cp= (0.0 + 2(0.0) + 0.0 + 2(0.2) + 0.1 +0.1) /8
= 0.08
Cwq = (0.1 +1.0) /2
= 0.55
HSI = 0.24
c. This low HSI indicates a poor future for mussel habitat under

a no projsct condition.

5. The following summarizes application of the HSI model to project
alternative C, fifty years from the prasent:

a. Conditions respect to mussel habitat in the back channel ars
predicted to be intermediate between present conditions and the
unsuitable conditions predicted for the without project alternative.
The channel will remain relatively shallow, slow-flowing, and lined by
silt and clay. External levees should prevent much bedload transport of
sand into the back channel, thereby slowing the rate at which this
channel is filled. However, prscise spatial patterns of sediment
deposition with respect the present mussel bed location are uncertain.
Depositional patterns will attain & new equilibrium in reponse to
structural modification of this river reach.

b. Predicted SIs’ per habitat variable are as follows:

Variable SI Notes .

Vi 0.3 The "design velocity" during pool
conditions should bes sufficient for
mussel, but uncertiantly exists as to
the precise spatial pattern of
currents with respect to the existing
mussel bed.

Figure B-6. Mussel Habitat Appraisal Guide "Matrix" (Page 4 of
5). '
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v2 0.1 Silt and clay is still likely to_be
the dominant” substrate for mussels

v3 0.5 Stability of silt and clay during
high flow will still be low

v4 0.4 Annual deposition of silt and clay
should be decreased by sediment

control structures

v5 0.3 Minimum depth will decrease as the
Batchtown arsa continues to fill
despite structural manipulations to
slow the rate of sediment
accumulation

vs 0.6 Susceptibility to solar heating will
be increased { a greater psrcentage
of shallow habitat 50 years.

v7 0.6 Increase in shallow habitat should
increase occurrancs, diurnally, of
low dissolved oxygen conditions.

1.0 Water will remain suitably hard for
mussels

v8
¢. Thus, estimation of HSI is as follows:
Cp = (0.3 + 2(0.1) + 0.5 + 2(0.4) + 0.3 +0.6) / 8
= 0.3
Cwq = (0.6 +1.0) / 2
=0.8
HSI = 0.49
d. This HSI reflects expected decline in the condition of mussel
habitat in relation to present conditions, but indicates that the
decline should be less than without project alternative C in place.

6. If you have any questions concerning this evaluation, please call me

at 601-634-3837. %
B m yne, Ph.D

a S.~Pa N .D.
Resesrch Biologist

Figure B-6. Mussel Habitat Appraisal Guide "Matrix" (Page 5 of
5). ‘
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4. DISCUSSION.

Table B-14 shows the incremental effects of the various study options on the freshwater
mussels. Plan A shows habitat degradation as it relates to flow needed to maintain a viable mussel
population. Plan B takes the needs of the mussels into account although operation and maintenance
costs were judged to be prohibitive for the levied management unit in the state backwater part of
the project. Under Plan C, the placement of the various components results in modest habitat
improvement gains for freshwater mussels. The major contributors to these gains are the exterior
levee, water control structures, hillside sediment control and lowland sediment control, respectively.
A more detailed analysis of the incremental effects of the component measures of Plan C are
provided in the alternative discussions of the DPR main report.

5. CONCLUSION.

The selected plan as shown in Table B-16 provides modest benefits to freshwater mussels.
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Table B-14. Habitat Suitability Index Analysis, Freshwater Mussels - IDNR-B *

Plan F (Future Without) “
1992 1994 2042 [
Acres HSI Acres HSI Acres HSI "
405 (.64) 395 (:62) 142 (.24) "
Plan A (Partial Wetlands Protection)
405 (.64) l 398 (.61) l 206 (.24)
Plan B (Partial Backwater Protection) -
405 (.64) I 398 (.64) ] 216 (.64)
Plan C (Wetlands Protection - Dike/Levee 434.0+ NGVD)
405 (.64) [ 395 (.62) | 200 (.24)
Plan C (Wetlands Protection - Dike/Levee 435.5+ NGVD)
405 (.64) | 398 (.61) | 304 (.35)
Plan C (Wetlands Protection - Dike/Levee 437.b+NGVD)
405 (.64) | 398 (.61) | 306 (.35)
Plan C (Wetlands Protection - D/L 435.5+ NGVD + H.S.C.)
405 (.64) ] 398 (.61) l 304 (.37)
Plan C (Wetlands Protection - D/L 435.5+ NGVD + H.S.C. + Il
L.S.C.)
405 (.64) | 398 (.61) | 304 (.38)
Plan C (Wetlands Protection - D/L 435.5+NGVD + H.S.C. +
L.S.C. + W.C.S.)
405 (.64) | 398 (.62) | 304 (.49)
Plan C (Wetlands Protection - D/L 435.5+NGVD + H.S.C. +
L.S.C. + W.C.S. + Pumps)
405 (.64) [ 398 (.62) | 304 (.49)
Plan C (Wetlands Protection - D/L 435.5+NGVD + H.S.C. +
- L.S.C. + W.C.S. + Pumps + Dredge Cut)
405 (.64) _ 398 (.62) 304 (.49)

* Includes only the mussel habitat acres w1th1n the Illinois Department of

Natural Resources - Backwater where mussels currently exist.
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Table B-15. Annualized Freshwater Mussel Habitat Units for Plan C.
Incremental components - IDNR-B*

Potential
AAHU
Alternative FW FWO NET Contribution
Dike/Levee
4340 NGVD 151 144 7 +7
435.5 NGVD 178 144 34 +34
437.0 NGVD 178 144 34 +34
Hillside Sediment Control (+D/L)
435.5 NGVD 181 144 37 +3
Lowland Sediment Control (+D/L + HSC)
435.5 NGVD 182 144 38 +1
Water Control Structures (+D/L + HSC + LSC)
435.5 NGVD 200 144 56 +18
Pumps (+D/L + HSC + LSC + WCS)
435.5 NGVD 200 144 56 +0
Dredge Cut (+D/L + HSC + LSC + WCS + Pumps)
435.5 NGVD 200 144 56 +0 “

* Illinois Department of Natural Resources - Backwater
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Table B-16. Annualized Freshwater Mussel Habitat Units.

Plan Comgarisons - IDNR-B*

Alternative FW FWO NET
Plan A 150 144 6
Plan B 199 144 55 "
Plan C 200 144 1 56 __=J_|

* Illinois Department of Natural Resources - Backwater
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APPENDIX C

SECTION 404 (b) (1) EVALUATION REPORT
ON THE EFFECTS OF THE DISCHARGE OF DREDGED OR FILL MATERIAL
INTO WATERS OF THE UNITED STATES

BATCHTOWN
HABITAT REHABILITATION AND ENHANCEMENT PROJECT
POOL 25, MISSISSIPPI RIVER,
CALHOUN COUNTY, ILLINOIS

UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM

I. PURPOSE OF THIS EVALUATION

The proposed habitat rehabilitation and enhancement project
at Batchtown, Pool 25, Mississippi River, Calhoun County,
Illinois, will involve placement of dredged and fill materials
into waters of the United States. Discharges of dredged or fill
material into such waters are regulated under Section 404 of the
Clean Water Act. :

Under Section 404 (b) of the Act, proposed discharges of
dredged or fill material must conform to guidelines developed by
the U. S. Environmental Protection Agency. On 5 September 1975,
the Environmental Protection Agency published regulations (40 CFR
230) which outline criteria and procedures for evaluating
activities subject to Section 404. On 24 December 1980, revised
Section 404 (b) (1) guidelines were published, and became effective
30 March 1981. It is mandatory that the guidelines be applied to
all proposed discharges of dredged or fill material subject to
approval under Section 404. This evaluation will address
proposed discharges of dredged and fill material required for the
habitat rehabilitation and enhancement at Batchtown.

On 25 August 1993 the final "Excavation Rule" was published
(33 CFR Parts 323 and 328), and became effective on 24 September
1993. This regulation modifies the definition of "discharge of
dredged material," which now means any addition of dredged
material into, including any redeposit of dredged material
within, the waters of the United States. The term includes, but
is not limited to, a) the addition of dredged material to a
specified discharge site located in waters of the United States;
b) the runoff or overflow from a contained land or water disposal
area; and c) any addition, including any redeposit, of dredged
material, including excavated material, into waters of the United
States which is incidental to any activity, including mechanized
landclearing, ditching, channelization, or other excavation.



IT. PROJECT DESCRIPTION

a. Location - The Batchtown project area is located in
Calhoun County, Illinois, adjacent to the Mississippi River and
just west of the Village of Batchtown. The 3,327-acre area lies
in the floodplain of the river. Approximately one-third (989
acres) of the project area is bottomland forest, and
approximately one-half (1,534 acres) is non-forested wetlands,
with the majority of the remainder being cropland (224 acres).
Approximately 1407 acres is part of the Batchtown Unit of Mark
Twain National Fish and Wildlife Refuge, the remaining 1920 acres
is managed by the Illinois Department of Natural Resources as
part of the Mississippi River Fish and Wildlife Area.

b. General Description

(1) Area Subject to Section 404 Jurisdiction - Much
of the project area is considered to be a water of the United

States, and therefore subject to Section 404 review requirements.
This is because most of the project area is below the management
level for Pool 25 of 434.0. Dam 25 is located at the lower end
of the project area and will be modified to include a water
control structure that will assist in maintaining water flows
within the project area.

Areas classified as wetland according to COE (1987) exhibit
positive evidence of wetland soils, wetland vegetation, and
wetland hydrology. The Beaucoup-Tice Association consists of
soils in the Mississippi River flood plain. This association is
poorly drained to somewhat poorly drained, nearly level, silty
soils formed in alluvium. This association covers the entire
project area. The predominant soil types are: Beaucoup silty
clay loam - wet, which is subject to annual flooding and ponding;
Beaucoup silty clay loam, also subject to annual flooding and
ponding but on slightly higher elevations; Sarpy sand, subject
to frequent flooding and having little or no profile. These
three soil types combined cover over 80 percent of the project
area and are the primary soils in the lower, state managed
portion.

The Tice soils, which comprise the remainder of the project
area, are somewhat poorly drained, located on slightly higher
elevations, have high water tables, may be subject to flooding on
an annual basis, but are suitable for cropland. For Calhoun
County, all of the Beaucoup, Beaucoup wet, and Sarpy mapping
units are considered hydric or wetland soils, whereas only
inclusions of Beaucoup within the Tice unit are hydric. Overall,
3103 acres of the project area is considered wetland, with 144
acres of the remaining 224 acres of cropland classified as prior
converted farmland.



(2) Proposed Project Features - Recommended Plan -
The proposed project consists of the following features.

(a) Riverside dike/levee. A 35,500-foot (6.7-
mile) long riverside dike/levee forming a closed system, with a
Mississippi River downstream tie-in elevation of 435.5 NGVD,
tapering in the upstream direction to 436.5 NGVD at the levee
tie-in at the upper end of the project area. The levee will vary
in height from 0 to 6 feet, will have 1 on 3 side slopes, a 10-
foot wide crown, and rock placed on the crown as a road bedding.
The levee includes rock covered overflow structures (elevation
434.0 NGVD), four totaling 700 feet long (FWS Middle Pool) and
one 1500 feet long (State managed area, near Dam 25). Rip-rap
protection, either on or off shore, will be provided at locations
where sideslopes are vulnerable to erosion. The levee will
permit enhanced interior water control for all of the management
units, and will also serve to safeguard the loss of habitat to
river sedimentation.

(b) Water Control Facilities.

(1) USFWS Middle Pool. An eight foot wide
concrete stop-log structure will be located in the levee toward
the upper end of the pool to allow water to be added to this
management unit when water levels in the river and pool are
compatible for this management practice.

The extreme southwest part of the management unit has three
facilities to assist with water level management: an existing 44
cfs pump, an eight foot wide concrete stop-log structure and an
overflow structure.

The pump is currently used to assist in flooding the area
after the summer drawdown to establish moist soil plants and will
continue to be used for this purpose.

The stop-log structure will allow the passage of fish when
the river and the management unit have at or close to the same
water levels. The placement of stop-logs into the structure will
allow managers to maintain the water level in the management unit
at various levels when the river drops below the managed pool
level or rises to a level below the point where the exterior
levee 1is over-topped.

The overflow structures, which are armored with rock, allows
the in-flow of water from the river at a controlled point when
the river raises because of flood events. The structure allows
the water levels to equalize thus preventing damage to the levee
from over-topping.

(1i1) USFWS Lower Pool. There are four water
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level management facilities associated with this management unit:

A 50 foot wide rocked overflow structure over the access
road that serves as the north levee of this unit allows water to
flow between the Middle Pool and the Lower Pool when Pool 25
water levels exceed 435.5 (NGVD) Flow could be in either
direction depending upon how fast the river might be raising and
to what level.

A 15 cfs pump will be located on the river and will allow
flooding of the unit when it is not possible to flood by gravity
flow.

There is-an existing 36-inch CMP with gate through a
sediment control levee around the perimeter of an agriculture
field at the east end of this unit.

Finally, there is an eight foot wide concrete stop-log
structure in the lower interior levee. The stop-log structure
will allow fish passage between the Lower Pool and the state-
managed area and will allow water flow to assist with water level
control between these two management units.

(iii) IDNR Managed Area. There are several
water control facilities in this management unit in addition to
those shared with the Lower Pool as described in (ii), above:

Two eight foot concrete stop-log structure will be located
in the perimeter levee at the entrance to the 70’'s channel to
allow fish passage and maintain water flow down this side
channel.

Four eight foot concrete stop-log structures will be located
in the perimeter levee at the entrance to the 40’'s channel to
allow fish passage and maintain water flow down this side
channel.

A 90 cfs pump will also be located in this wvicinity to
assist in raising the water level in thlS unit if grav1ty flow is
not possible. :

The lower portion of the state managed area will have four
concrete stop-log structures to allow fish and water passage and
an overflow structure to allow water levels in the unit and .the.
river to equalize when the river is high due to flood events.
There will be two 54-inch concrete pipes with gates through the
east end of Dam 25 that can be used to lower the water level in
this management unit and to assist in maintaining water flow over
the mussel bed in the combined side channel off-shore of Cockrell
Hollow.

(iv) Turner Island. A 36-inch cmp with gate
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is already in place on Turner Island to assist with water level
management in the interior backwater. A six cfs pump will be
added to allow flooding of the area as part of the water level
management regime. A boat pull-over will be added to facilitate
access to the interior backwater.

(c) Perimeter Levee Protection. The perimeter
levee along the state managed portion of the project will be
protected where necessary and feasible by revetment.

(d) Lowland Sediment Control. Two lowland
sediment traps will be constructed to reduce the amount of
sediment that is impacting all of the management units adjacent
to the uplands. The FWS Middle Management Unit would have a
sediment trap along the eastern edge of the project area to
intercept run-off from portions of five watersheds. Currently,
this unit receives approximately 13% of all hillside sediment
going into the project area. 7,200 linear feet of levee at
elevation 441.0 would be required. Construction of this sediment
trap would require the purchase of approximately 41 acres of
private land. The second sediment trap would be in conjunction
with an existing sediment trap that receives the sediment from
Turner Branch which contributes approximately 25% of the total
hillside sediment to the projecdt area. A portion of the levee of
the existing trap would be used in addition to 2,600 linear feet
of new levee at elevation 440.5, to receive sediment from Dixon
Hollow which contributes approximately 11% of the total hillside
sediment entering the project area.

(e) Dredging. Portions of all of the management
units except Turner Island will require dredging of shallow water
areas to facilitate dewatering, water flow, fish access and
overwintering areas for fish. Clam shell dredging is the method
felt to be most cost effective, with the dredged material side
cast adjacent to the dredged area and used to form islands
staggered on opposite sides of the dredged area where possible.
All excavated materials would remain inside the perimeter levee.
All islands would be shaped and seeded and would provide habitat
diversity for aquatic species and nesting, feeding and loafing
areas. for resident and migratory wildlife.

The dredge cut through the FWS Middle Pool will connect the
upper and lower water control structures in the perimeter levee.
Approximately 98,800 cubic yards of material will be excavated,
creating about 40 acres of islands.

Another dredge cut will connect the area in the FWS Lower
Pool known as "Big Hole" to the stoplog structure in the interior
levee separating this pool from the state-managed portion of the
project area. The cut will continue into the state area to the
70's channel. Approximately 42,600 cubic yards of material will
be excavated and used to raise the natural levee between the two
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management areas or to create islands.

Another dredge cut will be at the lower end of the project
area perpendicular to the spillway area of Dam 25 and connecting
the water control structure through the dam with the side channel
flowing through the state area. Approximately 35,600 cubic yards
of material will be excavated and used to form a seepage berm
about 1000 feet from the excavated area.

(f) Bottomland Forest Enhancement Plan.
Approximately 100 total acres of hard mast trees will be planted
in the project area in the state managed portion. Part of these
trees will be hand planted as seedlings from two gallon
containers and part as seedlings planted with a tree planter.
These plantings will be grouped in areas one to two acres in size
with survival facilitated by the use of spot herbicide
applications at planting and for two years thereafter. Seedlings
will be released once, after eleven years, through vegetative
manipulation.

c. Authority and Purpose - Public Law (PL) 95-502
authorized the construction of a new dam and 1,200-foot lock at
Alton, Illinois, and directed the Upper Mississippi River Basin
Commission to prepare a Comprehensive Master Plan for the

Management of the Upper Mississippi River System. The Basin
Commission completed the Master Plan report and submitted it to

Congress on 1 January 1982. The report recommended an
environmental management program that included construction of
habitat rehabilitation and enhancement projects.

The 1985 Supplemental Appropriations Bill (PL 99-88), signed
into law by President Reagan on 15 August 1985, provided initial
authorization and appropriations for an environmental management
program for the Upper Mississippi River System. A more
comprehensive authorization was later provided by the Water
Resources Development Act of 1986 (PL 99-662).

d. General Description of Dredged or Fill Material

(1) General Characteristics of Material (grain size,
soil tvype)

(a) Fill Material - Fill materials include rock
(quarry run limestone consisting of graded B stone, graded C
stone, revetment C stone, 30" riprap, 3" minus stone, 6" minus
stone, 9" bedding material, crushed stone), concrete, and earthen
material (silts and clays).

(b) Dredged Material - Dredged material is
defined as material that is either dredged or excavated from
waters of the United States. Earthen material consisting of
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alluvial silts and clays will be mechanically dredged and
excavated.



(2) Quantity of Material - The following quantities of
materials will be handled:

Riverside dike/levee
FWS Middle Pool

earthen material 4,100 cubic yards
FWS Lower Pool

earthen material 2,410 cubic yards
IDNR Backwater

earthen material 24,000 cubic yards

Water control facilities
FWS Middle Pool

excavation/fill 300 cubic yards
concrete 110 cubic yards
6" minus stone 675 tons
3" minus stone 220 tons
FWS Lower Pool
channel excavation 9,400 cubic yards
excavation/fill 450 cubic yards
concrete 55 cubic yards
6" minus stone 125 cubic yards
3" minus stone 95 cubic yards
State Managed Area
excavation/fill 2,375 cubic yards
concrete 415 cubic yards
6" minus stone 1,050 tons
3" minus stone 400 tons
"C" stone 1,180 tons

Turner Island
Interior levees

FWS/IDNR

earthen material 600 cubic yards
FWS/FWS

~earthen material 3,340 cubic yards

Pump Stations
IDNR/backwater 90 cfs

excavation/fill 230 cubic yards
concrete 5 cubic yards
bedding stone 400 tons
riprap 300 tons
FWS/Middle-Lower 15 cfs
excavation/fill 200 cubic yards
concrete 5 cubic yards
bedding stone 240 tons
riprap 540 tons
IDNR/Turner Island 6 cfs
excavation/fill 200 cubic yards
concrete 4 cubic yards
bedding stone 100 tons
o riprap 200 tons
Middle Pool dredging
sediment 98,800 cubic yards
Lower Pool/State Area dredging
sediment 42,600 cubic yards
State Area dredging : b
sediment 35,600 cubic yards

Overflow Structures
FWS Middle Pool

grade "B" stone 780 tons
IDNR Backwater
grade "B" stone 2670 tons

Boat Pullovers
IDNR Backwater

grade "C" stone 170 tons
IDNR Turner Island
grade "C" stone 170 tons



(3) Source of Material - Stone used for the project
will be obtained from commercial stone quarries in the vicinity
of the project area. Concrete will be obtained commercially.
Earthen material will be obtained from onsite.

e. Description of the Proposed Discharge Sites

(1) Location - The location of the proposed features
and work is shown in FIGURE 17 and design plates 1. Dredge
material will be used to create islands in the middle pool,
levees in the lower pool and a seepage berm in the state managed
area. All discharge areas will be contained by the perimeter
levee.

Size (acres) and Tvpes of Habitat - Construction
of the riverside dike/levee will require clearing and grubbing of
61.2 acres. Some of this clearing will occur in bottomland
forest to accommodate the footprint of the levee, the remainder
will be spot clearing to fill low areas to the necessary levee
elevation. Disposal of mechanically dredged sediment from FWS
Middle Pool will impact 40 acres of wetland but will be side cast
to form islands and create habitat diversity. Dredged material
from the FWS Lower Pool will be used to form part of the interior
levee and the lowland sediment control levee any remaining will
be used to create islands. Dredged material from the State
Managed Area will be used to form a seepage berm. Excavation
to provide drainage approach channels will affect about 4 acres
of shallow water habitat. '

(3) Type of Site (confined, unconfined, open water

(a) Permanent Deposits of Dredged and Fill
Material The construction sites for water control structures will

be confined by excavation in these aquatic areas. The exterior
and interior levee construction sites will be unconfined as will
the deposit of dredged material to form islands, levees and the
seepage berm.

(b) Temporary Deposits of Fill Materials -
Excavation of areas where water control structures are to be

built will require movement of earthen material to adjacent
areas. This material will be returned to the excavation site
after construction is complete.

(4) Timing and Duration of Discharge - Work to be
performed will need to be accomplished during normal (nonflood)

pool conditions (?). Depending on local weather and flooding
conditions, the estimated duration of the construction period is
about 36 months. Actual duration of discharges will only be a
fraction of that time.



f. Description of Disposal Method (clam shell)
Sediment removed from aquatic areas will be dredged mechanically.
Heavy equipment such as a backhoe will be used to excavate sites
for water control structures and filling low spots in levees. A
clam shell dredge will be used to construct some of the levees,
seepage berm and islands.
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III. FACTUAL DETERMINATIONS

a. Physical Substrate Determinations

(1) Substrate Elevation and Slope - Batchtown lies in
the floodplain of the upper Mississippi River and consists of

alluvial material. The floodplain area is relatively flat, with
elevations ranging from about 429.5 up to 447 feet NGVD, but much
of the area is below 434 NGVD. Much of the pro;ect site is
sloped no greater than 1-2 percent.

(2) Sediment Type (grain size) - The soil survey for
Calhoun County describes the soils within the project area as
silt loams and silty clay loams. Sediments within the interior
sloughs consist of fine silts, clays, and organics.

(3) Dredged/Fill Material Movement - Earthen and

dredged material used for levee construction, and as backfill
will be compacted. Stone used for the overflow area and as
riprap on the exterior dike/levee has been sized to withstand the
force of flood waters, and is not expected to move. Earthen
material used for levees is subject to erosion but will be
stabilized through the use of relatively flat sideslopes and
revegetation measures.

(4) Physical Effects on Benthos (burial, changes in
sediment type, etc.) - Benthos are found only in the aquatic
portions of the project area. Construction of the water control
Structures will result in the burial and loss of some benthic
organisms. Removal of sediment from aquatic areas for
construction of drainage approach channels, deep water fish
habitat and levees will also result in loss of benthic organisms.
However, these areas are expected to be recolonized within one
year, possibly with different assemblages of benthic organisms.

(5) Oother Effects - No other effects are expected.

(6) Actions Taken to Minimize Impacts - The primary
actions taken to avoid adverse effects on the substrate are

designing stable slopes on structures, the use of immobile stone
for constructing some structures (rather than earthen material),
and revegetation measures to minimize erosion (lateral movement)
of disposal areas. = -

b. Water Circulation, Fluctuation and Salinity
Determinations

(1) Water

(a) Salinity - Not applicable.

c - 11



(b) Water Chemistry - Mechanical dredging is not
expected to release unacceptable levels of un-ionized ammonia to
the water column at the point of removal or at the disposal site.

(c) Clarity - Elevated suspended sediment levels
are expected to occur in localized areas in aquatic habitats
during mechanical dredging. Likewise, slightly elevated
suspended sediment levels can be expected in the Mississippi
River during the excavation of sites for water control
structures. Decreased water clarity is expected to be short-term
at these sites.

(d) Color - No change is expected.

(e) 0dor - The project is not expected to have an
impact on water odors.

(f) Taste - The project is not expected to impact
water taste.

(g) Dissolved Gas Levels - Construction
activities associated with the project will have no significant
adverse impact on dissolved gas levels.

(h) Nutrients - Some nutrients will be released
to the water column during sediment removal; however, this will
represent a temporary increase and is not considered significant.

(1) Eutrophication - The project is not expected
to contribute toward eutrophication of the water column.

(j) Water Temperature - Temperatures are not
expected to change. '

(2) Current Patterns and Circulation

(a) Current Patterns and Flow - Small floods
(those occurring once every two to three years) will be excluded
from the project area by the exterior dike/levee. Overall, the
project will slightly alter circulation and flow patterns,
however, side channels will remain functional due to the
placement of water control structures.

(b) Velocity - Small increases in current
velocity of the Mississippi River is expected only during 2-3
vear frequency floods when the exterior dike/levee is not
overtopped. When the structure is overtopped, there should be no
change in current velocity.

(c) Stratification - Stratification does not
occur within the project area because of shallow depths.
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(d) Hydrologic Regime - The project will not
alter the hydrologic regime of Pool 25, but it may raise slightly
the flood profiles of the Mississippi River.

(3) Normal Water Level Fluctuations (tides, river
stage, etc.) - The project will not affect normal fluctuations

in the elevation of Pool 25.
' (4) Salinity Gradients - Not applicable.

(5) Actions Taken to Minimize Impacts - The riverside
dike/levee will be constructed to a relatively low elevation

(436.5 - 435.5 feet NGVD) so as to minimize the effect of the
structure on flood heights. If mechanical dredging in aquatic
areas causes unacceptably high levels of un-ionized ammonia
during the summer months, then dredging will be postponed until
the potential for this problem disappears.

c. Suspended Particulate/Turbidity Determinations

(1) Expected Changes in Suspended Particulates and
Turbidity Levels in Vicinity of Disposal Site - Increases in

suspended particulates and turbidity due to construction of water
control structures are expected to be minimal because excavations
will confine the construction sites, and the area within the
excavation will be dewatered during the construction process.
Such levels will be elevated locally in aquatic areas during
mechanical dredging. The disposal areas for mechanically dredged
material will have elevated levels of suspended particulates and
turbidity, but this will be of short duration.

(2) Effects (degree and duration) on Chemical and
Physical Properties of the Water Column - Mechanical dredging in
aquatic areas has the greatest potential to adversely affect the
water column.

(a) Light Penetration - Dredging is expected to
give rise to-reductions in light penetration that range from
slight to moderate. These impacts should last up to several days
once dredging is complete. - LA e s

(b) Dissolved Oxygen - A short-term, localized
decrease in dissolved oxygen (DO) levels is expected to occur
during dredging.

(c) Toxic Metals and Organics - Results of the
analysis of sediment samples for agricultural chemicals and

metals indicated no detection of either parameter. The
disturbance of sediments during project construction should have
no significant impact.

(d) Pathogens - There is no reason to believe any
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pathogens exist in any of the proposed areas of construction.

(e) Aesthetics - Increased levels of suspended
particulates and turbidity could be aesthetically unpleasant to
the visiting public or people who live near the project area.

(f) Water Temperature - No short-term changes in
water temperatures are expected to occur.

(3) Effects on Biota

(a) Primary Production, Photosynthesis - Minor
short-term impacts to primary production and photosynthetic
processes are expected to occur locally.

(b) Suspension/Filter Feeders - A localized,

short-term, and minor reduction in benthos production due to
increased suspended sediments is expected in aquatic areas.

(c) Sight Feeders - Impacts to sight-feeders
associated with mechanical dredging are expected to be short-term
and range from slight to moderate, depending on proximity to the
disturbed area.

(4) Actions taken to Minimize Impacts - Actions to
minimize impacts associated with suspended particulates and
turbidity include excavation by mechanical means to allow
particulate and turbidity levels to return to ambient conditions
more quickly, compaction of earthen materials, and revegetation
of disturbed terrestrial areas. ‘

d. Contaminant Determinations - Sediment samples were
analyzed for metals and agricultural chemicals, and results
indicated that neither parameter was present.

e. Aquatic Ecosystem and Organism Determinations

(1) Effects on Plankton - Increased suspended
sediments and turbidity levels associated with cleanout will
adversely impact phytoplankton production. This impact will be
short-term and last for the duration of elevated levels. In the
long term, the project is expected to maintain and protect
plankton production by preventing the conversion of aquatic
habitat to terrestrial habitat due to sedimentation.

(2) Effects on Benthos - Benthic organisms in the
immediate vicinity of open-water sites designated for the
placement of earthen or dredged material probably will be lost
due to burial. Loss of benthos will also occur as a result of
mechanical dredging. Also in the long term, the project is
expected to maintain and protect benthic production in the
project area by preventing the conversion of aquatic habitat to
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terrestrial habitat due to sedimentation.

(3) Effects on Nekton - The term "nekton" refers
basically to larger, free-swimming aquatic organisms, such as
fishes. Adverse impacts on sight-feeding fish due to hydraulic
dredging are expected to be short-term and minor. In the long-
term, the project is expected to maintain and protect fish
habitat in the side channels by preventing the conversion of
aquatic habitat to terrestrial habitat due to sedimentation and
to provide protected, deep water overwintering habitat.

(4) Effects on Agquatic Food Web - Construction
activities are expected to disrupt the aquatic food chain of the

interior sloughs to a minor degree.

(5) Effects on Special Aquatic Sites

(a) Sanctuaries and Refuges - The project area is
managed by the Illinois Department of Natural Resources and U.S.

Fish and wWildlife Service as a waterfowl rest area and hunting
area. The project is expected to benefit migratory and resident
waterfowl, fisheries, and other wetland wildlife.

(b) Wetlands - The 3327-acre project area
consists of about 3193 acres of wetlands subject to Section 404
of the Clean Water Act. The wetlands include about 989 acres of
bottomland forest, 2101 acres of emergent and open water wetlands
(interior sloughs), 13 acres of moist soil management and 90
acres of farmed wetland. The project area also includes 134
acres of prior-converted cropland, but this landcover type is not
wetland.

About 61.5 acres of bottomland forest will be lost to
construction activities, all of which is wetland. Mechanical
dredging will deepen about 25 acres of shallow-water wetlands in
the three management units other than Turner Island. Disposal
sites for mechanically dredged sediment will directly affect
about 13 acres of farmed wetland, and about 50 acres of
nonforested wetland.

(c) Mud Flats - Under the current management,
seasonal mud flats occur within the moist-soil management units
during the summer months. The project will provide the
capability to create mud flats in these sloughs on a more
reliable basis.

(d) Vegetated Shallows - Vegetated shallows occur
in the project area when moist-soil plants are mature and the
moist-soil management unit is flooded in the fall. The project
will increase the area of moist-soil plant production by about
1009 acres through the construction of water control structures
and levees to allow a water management regime favoring moist-soil
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plants.
(e) Coral Reefs - Not applicable.

(f) Riffle and Pool Complexes - There are no
riffle and pool complexes in the project area, although there is

side channel habitat.

(6) Threatened and Endangered Species - The bald
eagle, Indiana bat and decurrent false aster are Federally listed

endangered or threatened species that may be found in the project
area. There currently is no designated critical habitat in the
project area. With the inclusion of efforts to eliminate adverse
impacts on the bald eagle, Indiana bat and decurrent false aster
the project will not adversely affect any of these species.

(7) Other Wildlife - Adverse impacts to wildlife
habitat caused by construction activities include the loss of
about 61.5 acres of bottomland forest and 4 acres of nonforested
wetland. Vegetation clearing and other construction actiwvities
will destroy some wildlife, whereas other wildlife in the
immediate vicinity will be displaced to adjacent areas.

The affected habitats will be replaced by 100 acres of
bottomland forest enhancement created by tree planting on the
forested portion of the state managed area. Mast tree species
will be planted in clearings created in bottomland forest where
trees have died due to the 1993 flood or where managers desire to
establish hard mast tree species. Wetland wildlife, especially
migrating waterfowl, will benefit from increases in habitat
quality and quantity within the moist-soil management areas on
all four management units.

(8) Actions to Minimize Impacts - Actions that will
minimize impacts to the aquatic ecosystem and its organisms
include the following. Mechanical dredging will be used instead
of hydraulic dredging. Dredging will cease if un-ionized ammonia
levels exceed state water quality standards, and will resume when
the appropriate ambient temperatures are attained. Tree planting
will occur 1in 100 acres of clearings created within bottomland
forest. Contractors will be required to submit an environmental
protection plan to include protection methods and procedures for
avoiding landscape defacement, providing for water and air
pollution prevention, for disposal of solid and chemical waste,
and for protecting fish and wildlife resources. Government
inspectors will oversee construction projects to ensure that
personnel, equipment, and construction techniques meet all
contract specifications, including environmental requirements.

f. Proposed Disposal Site Determinations
(1) Mixing Zone Determination - The discharges of fill
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and dredged material will largely occur in aquatic areas, but
will be used to create levees, seepage berms or islands for
habitat diversity. The concentration of resuspended material
associated with construction of water control structures will not
be high enough to require a mixing zone.

(2) Determination of Compliance with Applicable Water
Quality Standards - The project is expected to comply with
applicable water quality standards. The District has coordinated
with the Illinois Environmental Protection Agency (IEPA) in
regard to water quality requirements for mechanical dredging, and
has incorporated that agency’s recommendations into the proposed
project. A request for Section 401 water quality certification
from the IEPA will be forthcoming.

(3) Potential Effects on Human Use Characteristics

(a) Municipal and Private Water Supply - No
municipal water supply will be adversely impacted by project
construction.

(b) Recreational and Commercial Fisheries - The
proposed project is expected to improve winter and summer habitat
conditions for fish, and thereby the likelihood of successful
recreational fishing opportunities.

(c) Water Related Recreation - Water-related
recreation (hunting, boating, fishing, etc.) is expected to be
positively impacted by the project in the long-term. Certain
opportunities may be unavailable during the construction period,
such as boating within interior backwaters while dredging is in
progress.

(d) Aesthetics - Construction activities will
have minor impacts on the aesthetic quality of the project area
during the duration of the work. The most visible activities
will occur adjacent to the Mississippi River (construction of the
riverside dike/levee and dredging in three management units).

Most construction activities will not be visible except from the
main channel of the Mississippi River.

(e) Parks, National and Historical Monuments,

National Seashores, Wilderness Areas, Research Sites, and Similar
Preserves -  The project will not impact any of these resources.

g. Determination of Cumulative Effects on the Aguatic
Ecosystem - The Environmental Management Program should have a

positive impact on the Upper Mississippi River System. Other
projects within the program have been examined in conjunction
with the proposal at Batchtown in terms of cumulative effects of
riverside levees on flood heights of the Mississippi River, and
no cause for concern has been identified. No other work in the
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aquatic environment is proposed for the project area.

h. Determination of Secondary Effects on the Aquatic
Ecosystem - No significant secondary impacts to the aquatic

ecosystem have been identified.



IV. FINDINGS OF COMPLIANCE OR NON-COMPLIANCE WITH THE
RESTRICTIONS ON DISCHARGE

a. Adaptation of the Section 404(b) (1) Guidelines to this

Evaluation - 1In our evaluation of discharges proposed in
connection with the Batchtown Habitat Rehabilitation and
Enhancement Project, the Environmental Protection Agency's
Section 404 (b) (1) Guidelines of 24 December 1980 were applied
without significant adaptation.

b. Evaluation of Availability of Practicable Alternatives
to the Proposed Discharge Site Which Would Have Less Adverse
Impact on the Agquatic Ecosystem - Because most of the project
area is a water of the United States, the selection of non-
wetland (upland) disposal sites was limited. Siting of dredging
and disposal sites for mechanically dredged material included
non-forested wetland and open water wetland. The alinement of
the riverside dike/levee parallels the Mississippi River, and
overlaps with nonwetland soil for about half of its length along
the river.

c. Compliance with Applicable State Water Quality Standards
- Water quality certification under Section 401 of the Clean
Water Act has not been issued yet, but is anticipated.

d. Compliance with Applicable Toxic Effluent Standard or
Prohibition Under Section 307 of the Clean Water Act - The
proposed activities will not violate the toxic effluent standards
of Section 307 of the Clean Water Act.

e. Compliance with Endangered Species Act of 1973 - The

habitat rehabilitation project will not jeopardize the existence
of Federally listed endangered or threatened species or their
critical habitat. With the inclusion of measures to avoid
adverse impacts, the project is unlikely to affect the Indiana
bat, bald eagle or decurrent false aster.

f. Compliance with Specified Protection Measures for Marine
Sanctuaries Designated by the Marine Protection, Research, and
Sanctuaries Act of 1972 - not applicable.

g. Findings of Significant Degradation of the Waters of the
United States - The proposed project will not result in
significant adverse effects on human health and welfare,
including municipal and private water supplies, recreation and
commercial fishing, plankton, fish, shellfish, wildlife, and
special aquatic sites. The life stages of aquatic life and other
wildlife would not be adversely affected in a significant manner.
Significant adverse effects on aquatic ecosystem diversity,
productivity and stability, and recreational, aesthetic and
economic values would not occur.




h. Appropriate and Practicable Steps Taken to Minimize
Potential Adverse Impacts of the Discharge on the Aquatic
Ecosystem - All appropriate and practicable measures have been
taken through application of procedures contained in Subpart H of
the Guidelines to insure minimal adverse effects of the proposed
discharges.

i. oOn the Basis of the Guidelines the Proposed Disposal
Sites for the Discharge of Dredged and Fill Material - Based on
this evaluation, the proposed work is specified as complying with
the requirements of these guidelines with the inclusion of
appropriate and practical conditions to minimize pollution or
adverse effects to the aquatic ecosystem.

20 Aoy % /AVA%

Date / /fhomas J,/ Hodgini /
Colonel, U.S. Army
District Engineer




Appendix D - Correspondence and Memos

Encl D-1 Letter on Oct. 23, 1991 to IDNR

Encl D-2 WOTS Request for Assistance, (Barry Payne’s letter) with 14
enclosures describing Plans A and B.

Encl D-2 March 19, 1992 letter from IDNR to Col. Craig requiring
accommodations be made for mussels and aquatic ecosystem.

Encl D-3 October 28, 1992 memo to T. Miller from Neil Booth subject:
Batchtown Desirable Water Level Management Regime

Encl D-4 October 30, 1992 letter from Karen L. (K.L.) Drews- to T.
Miller, subject: planned water management activities for the
Middle and Lower Pools

Encl D-5 April 16, 1993 response from Corps to IDNR, recommending
Plan C2.

Encl D-6 August 18, 1993 letter from IDNR to District Engineer, Col.
Craig, encouraging us to reinstate the project in the DPR
process.

Encl D-7 December 7, 1993 LOI from IDNR, agreeing with Plan C2 and
attached water level management plan.

Encl D-8 Memo from WES on the Hydraulic and Biological
Characteristics of the Batchtown Area.

Encl D-9 Payne’s memo to record of 9 Nov 93

Encl D-10  Calhoun County Soil & Water Conservation District LOI for
hillside sediment control features.

Encl D-11  Batchtown Sportsmen Club’s pledge to support in the planning
process.






PRSI

October )éf 1991

Plan Formulation Branch
Planning Division

Mr. Edward Hoffman

Division Head

Illinois Department of Conservation
524 South Second

Springfield, Illinois 62706

Dear Mr. Hoffman:

Oon October 7, 1991, an interagency meeting was held at
Brussels, Illinois. The primary purpose of the meeting was to
assess a newly proposed Plan C for the Batchtown Habitat
Rehabilitation and Enhancement Project. Enclosure 1 provides a
list of meeting attendees. Plan C was compared to the previous
plan of choice--Plan B. Plan B would provide a gap in the
riverside levee to introduce flowing water thru the site's
interior. The state waterfowl management area would then be
subdivided around this swale with two low profile ring levees.
Plan C (originating from a discussion at the last UMRCC wildlife
technical section meeting) would consist of enclosing the state
area with a levee system tying-in at the south to the landside
end of the L&D 25 spillway. Gated culverts would be placed thru
the spillway structure, and along the upper and lower riverside
sections of the peninsula levee. Stop-log structures would be
placed next to each of the riverside water control structures.

New project information was presented at the meeting, and
served as a background to subsequent plan comparisons and
discussion. This along with some additional information is
summarized below:

1. WES Analysis. On 14-15 August, WES staff members Dr.
Tony Thomas, hydraulics expert, and Dr. Barry Payne, mussels
expert, were invited to the St. Louis District to review and
assess the Batchtown site. Their analysis included consideration
of Plan B. Various vintage maps and photos, and an HEC model of

~ the side channel, were furnished by the District. It was the

conclusion of WES that the site has in the past, and will
continue in the future, to rapidly convert from water to land
habitat. The transformation will be complete within decades. It
was also the conclusion of WES, that Plan B would be a reasonable
attempt to preserve the site's mussels bed, since it would come
close to maintaining the existing flow and sediment conditions.
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2. IDOC Mussels Survey. A recent IDOC quantitative mussels
survey indicated that mussels are distributed in a streak pattern
along the main channel of the site's interior. The average bed
density was about 4 mussels per square meter. Three small areas
of higher bed density were found at the site. The area of
highest density, was near Cockerill Hollow, with 17 mussels per
square meter, representing more than 10 species. Due to a
preponderance of younger-aged mussels in the sampling, it was
concluded by IDOC that the bed has been heavily harvested. No
endangered mussels were found, and the mussels present were
dominant river species.

3. District/WES Conversations. Prior to quantitative
analysis, it had been speculated that the Batchtown mussels bed

was large, and of high density. In a September 23, 1991 phone
conversation with Dr. Payne, Mr. Gates (St. Louis District,
Planning Division) asked what might be considered a large bed of
high density. Dr. Payne responded by indicating that no strict
definition of a mussels bed exists. However, he felt that a
large bed would be measured in miles long, and he felt that most
Upper Mississippi River biologists would consider a high density
bed as one with concentrations of mussels on the order of 40-100
mussels per square meter. Applying these criteria, the Batchtown
bed may be best described as one of very low density, except for
several small areas of low to moderate density. In a October 9,
1991 conversation between Mr. Gates and Dr. Andrew Miller
(another WES mussels expert), Dr. Miller also agreed with this
description of the bed, and added that in spite of its harvested
condition, it is "not a valuable bed" and would consider the bed
as "marginal®". Plan C was discussed, he agreed with Dr. Payne
that Plan B would be more conducive to mussels survival, and that
future flow conditions would dictate the fate of the bed. Flow
requirements for mussels were discussed. Dr. Miller indicated
that mussels require a flow, but that they can withstand flows
approaching zero, but more optimal flows would be in the range of
.2 to 1.5 feet/second. Sediment deposition was discussed. While
the highwater flows that create some periodic sweeping of silts
from the mussels bed would be reduced, the presence of a levee
barrier should reduce the total input of such sediments to the
site.

4. Plan C HEC 2 Analysis. Since the October 7 meeting, the
District has performed an HEC 2 analysis of summer water flow
thru the site's interior channel. Enclosure 2 indicates that
while maintaining a 2-foot drawdown on the interior, the flow
rates in the main channel would be very low. 6-54" culverts
would be required to create a flow of about 0.1 feet/second at
Cockerill Hollow, a flow rate less than optimal for mussels.
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However, 2-54" culverts has been found to be the maximum that can
be placed in the overflow structure without jeopardizing the
integrity of that structure. Thus, the maximum flow would be
about 0.05 feet/second. At this rate of flow it is likely that
the mussels would die out. Within channel dikes could enhance
the flow conditions, but this represents one more layer of
expensive site alterations. 1In view of the low value of the
mussels bed, the inclusion of additional modifications seenms
questionable. The likelihood of success in such a highly
engineered environment must also be questioned.

Mussels issue aside, the Enclosure 3 analysis shows that
filling and drainage time using 3-48" culverts upstream with 2-
54" culverts downstream appears to be reasonable.

5. Geotech Survey. The District has completed the soils and
seepage analysis for Batchtown. The interior of the site has
been determined to be relatively high in sand content. Because
of this sand, the potential for seepage would be high, and the
resulting pumping costs for watering and dewatering would also be
high. In addition, under a significant head pressure,
underseepage could lead to boils and possibly levee failure. The
boil problem can be alleviated (using relief wells or a seepage
berm), but would substantially increase project costs. This
increase in costs would be most dramatic for the Plan B
configuration.

6. Preliminary Construction Costs Analysis. The District

has developed estimates of construction costs for two versions of
Plan B, Plan B-1 (using pumps and pool-based gravity drains) and
Plan B-2 (using a combination of tailwater and pool-based gravity
drains, but no pumps), and Plan C. The cost of Plan B-1,
excluding the costs for the refuge and Turner Island portions of
the project, are $6 million for Plan B-1, and $8 million for Plan
B-2, and $4 million for Plan C. Considering that the state
managed area consists of only 600 acres of aquatic habitat, the
viability of a $6-8 million dollar expenditure for Plan B is
guestionable. By comparison, Swan Lake provides protection to
3,000 aquatic acres at a cost of $7.5 million. Assuming a $2
million upgrade for the refuge and island, a $4 million Plan C
expenditure for the state area seems more reasonable.
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7. Stage Hydrographs. During the October 7 meeting, Bill
Donels made a request for historical stage hydrograph data as an
aid to interpreting waterfowl/fisheries management
compatibilities. In particular, he was interested in river
stages at the time of the proposed stop-log removal for fish
passage during the fall waterfowl migration. Enclosure 4
provides that data. It would appear that for about 70 percent of
the last 50 years, stop-logs could be removed for most of the
November-December period, without adversely affecting desired
water levels for waterfowl management.

A major portion of the meeting was devoted to a discussion of
the effects of Plan B versus Plan C. The Enclosure 5 plans
comparison was provided by the District. Enclosure 6 shows the
basic components of each plan. It would appear that regardless
of the plan selected, a with-project condition is preferable to a
no project condition. 1In the absence of a project, the site will
complete its water to land transformation with progressively
fewer biological benefits. With a project, biological benefits
are increased, although the specific nature of those benefits is
plan specific. Plan B would provide better conditions for the
mussels, while Plan C could result in the elimination of the bed.
However, Plan C would provide a more long-term deepwater flow
protected setting for wintering fish. Plan C may improve fish
spawning conditions, by protecting the area from frequent and
severe changes in spring river stages. Plan C would appear to
yield greater benefits to waterfowl than Plan B.

Plan C would be the least costly alternative from both a
construction and an O&M standpoint. With a tailwater drain, no
summer season pumping should be required to deal with
underseepage, and by managing at pool stage in the fall, the need
for pumping is essentially eliminated.

It should be noted that the Corps has not yet fully explored
the implementability of the Plan C concept. The placement of
culverts thru the spillway appears to be engineeringly feasible;
however, it may raise some policy concerns with those responsible
for river navigation. If IDOC shows a strong interest in
‘pursuing Plan C, this aspect will be explored further w1th1n the
corps.
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It is clear from the above, that all of the management plans
have trade-offs, and the act of managing an area places emphasis
on one resource over another. To place the plans into
perspective, consideration needs to be glven to the objectives of
the EMP program, and of the Batchtown site in particular. The
intent of the overall EMP program is to provide environmental
improvement to all resources, 1nclud1ng waterfowl and fisheries.
From a system-wide perspective, this is a worthwhile objective.
However, the physical characteristics of the various HREP site
locations differ, some are by nature more conducive to use as
waterfowl areas or as fisheries areas as a primary management
purpose. As reflected in the original IDOC project fact sheet,
Batchtown was earmarked for waterfowl management as its primary
purpose. It is the District's contention that waterfowl should
be reflected in the project objectives as the primary site
concern, and that fisheries' needs (including mussels) should be
a secondary concern. This does not mean that fisheries' concerns
should be ignored, but rather an attempt should be made to
maintain, and if possible, to even enhance these values to the
extent compatible with the primary purpose of waterfowl
management. Enclosure 7 provides a list of primary and secondary
goals and objectives developed at the meeting. Please note that
based on the preceding discussion, some of these comparisons
could be changed.

It is the District's opinion that in view of the high
construction costs, potentially high O&M costs, and because of
the marginal importance (low density and potentially short-term
future life span) of the Batchtown mussels bed, the Plan B option
should be dropped from further consideration. Because of its
lower construction cost, potentially low O&M costs, its potential
for improving conditions for wintering and spawning fish, its
potential for reducing sedimentation to the entire site, and
because of its ability to optimize benefits for waterfowl, Plan C
is recommended as the preferred concept plan for future analysis.
It appeared from the October 7 meeting, that waterfowl biologists
had a high comfort level with the Plan C option, and that
fisheries biologists, while having a lower comfort level, were at
least indicating that they might be able to work within the
confines of a Plan C option. Such a variation in comfort levels
is understandable, and predictable, with an HREP project that
focuses primarily on waterfowl and secondarily on fisheries.

Enl D-le
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The intent of this letter is to obtain written concurrence
from your agency on refocusing to Plan C as the selected project
concept plan. However, it should be recognized that if Plan C is
selected, it could meet with opposition from certain interest
groups. In such an event, it would be critical that IDOC render
its full support for the project, and speak of the plan from a
unified singular Departmental position. The District requests
your timely response to this action, so that future detailed
engineering and environmental studies may proceed. If you have
questions, please contact Mr. Dave Gates of our staff at
telephone 314/331-8478

Sincerely,

Owen D. Dutt
Acting Chief, Planning Division

Enclosures
Copy Furnished:

Mr. Mike Bornstein

EMP Coordinator

U.S. Fish and Wildlife Service
Mark Twain National Wildlife Refuge
Route 2

Wapello, Iowa 62653

Mr. Bill Donels

Illinois Department of Conservation
Division Planning

524 South Second Street
Springfield, Illinois 62706

Mr. Greg Franke

Migratory Waterfowl Hunters
P.O. Box 175 ,
Batchtown, Illinois 62006
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