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EXECUTIVE SUMMARY

The Calhoun Point Habitat Rehabilitation and Enhancement Project (HREP) is
located in Calhoun County, Illinois, at the confluence. of the Illinhois and’
Mississippi Rivers. This 2,157-acre area consists of bottomland forest (1,379
acres), open water and emergent wetlands (466 acres), scattered agricultural
fields (269 acres), and 43 acres of developed lands.

The majority of the Calhoun Point site is under Federal ownership. All but
100 acres of the Federal lands were acquired about 50 years ago by the Corps,
and were later designated as General Plan lands. The General Plan, dated
March 1961, was approved jointly by the Assistant Secretary of the Army, the
Secretary of the Interior and the Illinois Department of Natural Resources
(IDNR, formerly the Illinois Department of Conservation); and as prescribed in
a Cooperative Agreement, dated February 1963, between the Department of the
Army and the Department of the Interior. IDNR has responsibility for day-to-
day management of the area under the terms of a cooperative agreement with the
USFWS. Current management is directed at providing waterfowl habitat, and
preserving the bottomland hardwood ecosystem. Ongoing management practices
rely heavily on pumping in the spring, to dewater areas for growing waterfowl
foods, and on recharging these areas in the fall to make the food available to
waterfowl.

‘Sedimentation and water level fluctuations are major threats to the habitat of
the Calhoun Point area. The open water areas at Calhoun Point receive
substantial sediment input from the flcod waters of both the Illinois and
Mississippi Rivers. The existing overall deposition rate is estimated to be
.5 inches per year, and is expected to average .3 inches per year over the
next 50 years, resulting in a one-third reduction in open water area. Thus,
this deposition has and will result in a direct loss of fish and waterfowl
habitat acreage over time. It also results in decreased water depth, leaving
fish without suitable refuge from temperature extremes during the winter
period, and it obstructs fish access between the river and interior lakes. To
some extent, sediment also contributes to a soft bottom substrate, which is
not conducive to good plant anchorage.

The project area is also affected by fluctuations in river stage. Water
elevations can fluctuate by a number of feet above normal pool stage (419.5
NGVD), and for extended periods of time. These fluctuations can impact the
growth of wetland plants, and the availability of these plants as a food
source for waterfowl. .

Other site problems include: (a) the tendency for the slough and old meander
scar areas in the vicinity of Squaw Island to dry out and become of less value
to wood duck reproduction, (b) woody vegetation that occupies a considerable
portion of the site’s interior that could otherwise be available for waterfowl
food production, and (c¢) approximately one-half of, the site’s mast trees were
killed by the 1993 flood. .

Because of its importance in providing habitat for waterfowl, fish and other

species, the involved agencies were interested in restoring the resources and
management potential of this site. To guide the planning effort, major goals
and associated objectives were developed by an interagency study team:
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GOALS OBJECTIVES

Restore wetlands habitat . Reduce sediment deposition to a level
diversity lost to sedimenta- comparable to that which occurred prior

tion to Pool 26 impoundment

Restore spawning and Restore deep water areas within site interior
overwintering habitat for that were once used for fish overwintering,
fish and reestablish fish access between the river

and interior lakes

Restore dabbling duck feeding Improve protection of moist-soil plant
habitat production areas from river flooding
during the growing season

Expand acreage of moist-soil plant production
area

Provide an invertebrate food source during
spring migration period

Provide independent water control between
interior lakes and between the lakes and the
river

Increase acreage of mast-producing trees

Restore wood duck brood Prevent summer dry out conditions in sloughs
rearing habitat
Improve meander scars to provide additional
breeding habitat opportunities

Restore habitat for Canada Improve ability to hold water to
geese at goose field area make available residual crops
Restore forested wetlands Increase mast-producing trees

habitat diversity for a broad
spectrum of wildlife species

Two major alternative plans were considered: Alternative A, the No Federal
Action Plan, and Alternative B, the Wetlands Protection--Closed System Plan.
These plans were a composite of one or more of the following 16 measures (and
61 alternative measure options) that were identified and evaluated.
Alternative B was selected as a cost efficient configuration among many
millions of alternative plan combinations analyzed via incremental cost
analysis.

1. No Action

2. UMRS Watershed Erosion Control

3. Navigation Pool Water Level Manipulation
4. Regular Maintenance Dredging

5. Selective Deepwater Dredging

6. Vegetative Filter Strips

7. Riverside Berm

8. Meander Scar Improvement
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9. Water Control Structures

10. Vanes

11. Clearing Shoreline Woody Vegetation

12. Interior Levees

13. Pumps

14. Forest Management Plan

15. Dredge Material Disposal ‘into Backwaters
16. Farmlands Dedication to Wetlands

The plan formulation process showed that Alternative B was not only cost
efficient, but it was the best plan from the perspective of overall
completeness, effectiveness, and acceptability. Accordingly, Alternative B
.was selected as the proposed project, the basic components of which are
described below (FIGURE ES-1 provides a visual display of the project plan,
and TABLE ES-1 provides a more detailed summary of the project features and
benefits):

1. A riverside berm to reduce sediment input to the site, and to serve
as an integral component of the berm—-gate-pump water control system. A
portion of the trees cleared for the site will be placed as fish and wildlife
habitat structures. Some of the borrow area used for berm construction will
be configured as non-forested wetlands.

2. Selective deepwater dredging at Pohlman Slough to provide a deepwater
fish refuge, and a water intake location for pumping operations at the goose
fields. : .

/
.

3. Exterior gravity drain structures at three locations (Pohlman Slough,
Chickahominy Lake, and Squaw Island Slough) for water control. The Pohlman
Slough and Chickahominy Lake structures are open-topped and include stop-logs
to accommodate fish access.

4. Pumps at Silver Lake, Chickahominy Lake, Squaw Island Slough, and the
Goose Fields area included for use when water control via gravity drains is no
longer feasible. The Silver Lake pump station includes a fish screen to
prevent fish entrainment. :

5. Interior stop-log structures at three locations (between Chickahominy
and Silver Lakes, between Chickahominy and Royal Lakes, and between Royal Lake
and Pohlman Slough) used to subdivide the site's interior into independently
managed units.

6. Woody vegetation control (using herbicide) at selected locations to
increase the total acreage available for moist-soil plant production.

7. Interior levees (along with associated stop-log units) to expand the
crop acreage available for fall innundation at the goose fields area.

8. Implementation of a forest management plan to increase mast trees as
a historically important component of the Calhoun Point forest habitat.

Habitat enhancement from the project would be anticipated to result in a net
gain of 586 Wildlife Average Annual Habitat Units (AAHUs), and 129 Aquatic
AAHUs. The project is designed to provide habitat benefits for approximately
50 years.

A Project Performance Evaluation Plan (including physical and chemical
analyses) that complies with the scope and methodologies used for other HREPs,
and the Upper Mississippi River System-Long Term Resource Monitoring Program
(UMRS-LTRM), has been developed. Pre-construction and post-construction
monitoring will be implemented at a total cost to the EMP of $45,360.

IDNR, through a separate agreement with the USFWS, is the local sponsor for
the Calhoun Point area. The USFWS Regional Director, and the St. Louis
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District Commander, will sign a Memorandum of Agreement (MOA) for restoring
fish and wildlife habitat resources at Calhoun Point, addressing the specific
relationships, arrangements, and general procedures under which the USFWS and
Department of the Army will participate in constructing, operating,
maintaining, repairing and rehabilitating the project.

'The sponsor will accomplish its work in accordance with Section 906(e) and
Section 1103(e), as amended, of the 1986 Water Resources Development Act. A
manual will be developed during the construction phase of the project which
will more specifically define the operation, maintenance and rehabilitation
responsibilities.

The total fully funded project cost is estimated to be. $6,961,000. Project
construction is scheduled to be completed in September 2002. All project
features are located on Federally owned lands. The cost of construction
features on Federal lands would be a 100 percent Federal cost. The annualized
operation and maintenance cost of the project is incurred 100 percent by the
agency managing the site (i.e. by the Illinois Department of Natural
Resources). )
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FINAL

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

CALHOUN POINT
HABITAT REHABILITATION AND ENHANCEMENT PROJECT
POOL 26, ILLINOIS AND MISSISSIPPI RIVERS, CALHOUN COUNTY, ILLINOIS

1. INTRODUCTION.

a. Purpose. The purpose of this Definite Project Report (DPR) is to
present a detailed proposal for the rehabilitation and enhancement of wetlands
at Calhoun Point. This report provides planning, engineering, and sufficient
construction details of the Selected Plan to allow final design and
construction to proceed subsequent to approval of this document. The
Environmental Assessment (EA) for the project is integrated with the DPR.

b. Authority. Public Law (PL) 85-502 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 Upper Mississippi

River Basin Commission (UMRBC) 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 1885 Supplemental Appropriations Bill (PL 99-88), signed into law by
President Reagan on 15 August 1985, provided initial authorization and
appropriations for that environmental management program. A more
comprehensive authorization was later provided by Section 1103 of the Water
Resources Development Act of 1986 (PL 99-662). Section 1103 is summarized as
follows:

Section 1103. UPPER MISSISSIPPI RIVER PLAN

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

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

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

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



c. Project Selection Process.

(1) Eligibility Criteria. The Master Plan, completed by the UMRBC in
1981, served as the basis for recommendations (including the UMRS-EMP)
subsequently enacted into law by the Water Resources Development Act of 1886.
A design memorandum (or implementation document) did not exist at the time of
enactment of Section 1103.. Therefore, the North .Central Division, U.S. Army
' Corps of Engineers, completed a "General Plan" for implementation of the
UMRS-EMP in January 1986. The USFWS, Region 3, and the five affected states
(Illinois, Iowa, Minnesota, Missouri, and Wisconsin) participated in the
development of that plan through the Upper Mississippi River Basin Association
(UMRBA) . Programmatic updates of the General Plan for budget planning and
policy development are accomplished through Annual Addendums.

The Master Plan reporxt and the General Plan identified examples of
potential habitat rehabilitation and enhancement technigues. Consideration of
the Federal interest and Federal policies resulted in the following
conclusions: .

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

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

- backwater dredging

- dike and levee construction

- island construction

- bank stabilization

- side channel openings/closures

- wing and closing dam modifications

- aeration and water control systems

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

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

A number of innovative structural and nonstructural solutions which
address human-induced impacts, particularly those related to navigation
traffic and operation and maintenance of the navigation system, could result
in 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 recommended only
after consideration of system-wide effects.

(2) Selection Process. In the past, projects have been nominated and
ranked for inclusion in the St. Louis District’s habitat projects program by
the respective state conservation agencies, and the USFWS, based on agency
management objectives. Calhoun Point was listed by the state as third in
priority after the Stump Lake and Batchtown HREP projects.
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d. BScope of Study. The geographical scope of the study is limited to the
Calhoun Point area. The project features considered would involve primarily
Federal, but also some private lands. Various field surveys were conducted
during the study, these included topographic, hydrographic, soils (borings),
habitat, and sediment and water quality.

e. Coordination. The level of interest in recent years for developing
and implementing a Calhoun Point habitat restoration plan ‘has been
substantial. For a while, it was unclear whether the District would pursue
site restoration under the UMRS-EMP, or under the Corps’ Operation and
Maintenance (O&M) program. Because of the level of interest, and due to study
program implementation uncertainties, a number of recent efforts have
transpired in an attempt to develop a site restoration plan.

In 1989, the District’s Planning Division assisted IDNR in preparing a
fact sheet for the inclusion of Calhoun Point as an EMP project. During the
same year the District’s Riverlands Management Office prepared two different
concept plans for potential inclusion in the 0&M program.

In February 1991 a workshop was convened to seek broader input into the
development of a concept plan. The workshop was sponsored by the District’s
Riverlands Office and the USFWS (Region 3), in cooperation with IDNR.
Attendees included staff members from the Service, the Corps, the Department,
the Natural Resources Conservation Service (NRCS), the Gaylord Memorial
Laboratory, and the University of Missouri--Columbia. The workshop took a
look at current resource management objectives, resource problems, and
potential habitat improvement measures for Calhoun. The workshop meeting was
facilitated and documented by staff of the USFWS s National Ecology Research
Center (NERC)

In July 1991, IDNR took the NERC report one step further. It developed a
specific structural plan based on concensus agreements between the
Department’s fish and wildlife biologists.

By mid 1992, a decision was made that Calhoun Point would be pursued, not
as an O&M project, but as an EMP project. Major planning meetings since that
time occurred in July 1992 (NERC to EMP transition meeting), December 1992
(review meeting for preliminary design increments), February 1993 (field trip
meeting), June 1993 (aquatic analysis meeting), and February 1994 (wildlife
analysis meeting).

The interagency study team for the Calhoun Point HREP was comprised of
many of the same individuals that participated in the earlier O&M planning
efforts. Because of this, much of the prior documentation, especially that
of the NERC report, has been incorporated into the planning process for the
HREP DPR.



2. EXISTING ENVIRONMENTAL CONDITIONS AND FUTURE WITHOUT.

The following section presents information on the existing environment
in the project area. Where relevant, a discussion is included on the
environmental conditions if no project action is taken (i.e., the future
without condition).

a. Location. The Calhoun Point HREP is located'iﬁ Célhoun-County,

Illinois, at the confluence of the Illinois and Mississippi Rivers (FIGURE
2.1). The 2,157-acre area consists of bottomland forest (1,379 acres), open

water and emergent wetlands (466 acres), scattered agricultural fields (269
acres), and 43 acres of developed land. The majority of the Calhoun Point
site is under Federal ownership. All but 100 acres of the Federal lands were
acquired about 50 years ago by the Corps, and were later designated as General
Plan lands. The General Plan, dated March 1961, was approved jointly by the
Assistant Secretary of the Army, the Secretary of the Interior and IDNR; and
as prescribed in & Cooperative Agreement, dated February 1963, between the
Department of the Army and the Department of the Interior. IDNR has
responsibility for the day-to-day management of the area under the terms of a
cooperative agreement with the USFWS. Current management is directed
primarily at providing waterfowl habitat, and preserving the bottomland forest
ecosystem. Ongoing management practices rely heavily on pumping to (1)
dewater areas in the spring to allow for the growing of waterfowl foods, and
(2) recharging these areas in the fall to make food available for waterfowl.

b. Hydrology/Hvdraulics. Closure of the gates at old Lock and Dam 26
in June 1838 increased the average river stage at Calhoun Point by 8.5 feet
(Nelson, Redmond, and Sparks, 1994). Yeager (1949) noted that summer stages
increased by about 3 feet, and maximum stages were reduced from about 10 feet
above average stage to about 7 feet. At the present time, river pool stages
at Calhoun Point are controlled by the operation of the new Melvin Price Locks
and Dam on the Mississippi River near Alton, Illinois. Except during floods,
Pool 26 is regulated between 418 and 420 NGVD with an average pool stage of
419.5 NGVD. At normal pool, existing open water areas on Calhoun Point have
an average depth of 1-2 feet, and maximum water depths do not exceed 4 feet.
Low man-made and natural levees are present in places along the Illinois and
Mississippi River shorelines, but flooding of the point is still common.
Flooding often deposits large quantities of sediment on Calhoun Point. By the
summer of 1939, Pool 26 inundated about 600 acres of Calhoun Point, leaving
about 1,600 acres above pool. Sedimentation since 1938 has reduced the open-
water and emergent wetland area of the point from 600 acres to about 466
acres.

To illustrate the water level fluctuations over the course of a typical
year, FIGURE 2.2 provides a stage-hydrograph based on the year 1978. Flood
events above 421 NGVD occur approximately three times annually, and about one
year out of two during the growing season. Flooding at Calhoun Point may
actually be somewhat more frequent than indicated by the Grafton gauge data.
The Illinois River, which may flood more frequently and for a longer time than
the Mississippi, could have localized effects on the project area that are not
reflected by the gauge at Grafton. TABLE 2.1 indicates the seasonal
occurrence of flood events at Grafton.

c. Physiography-Topography. Calhoun Point lies in the floodplain of
the lower Illinois and upper Mississippi Rivers and consists of alluvial
material. The floodplain area is relatively flat, with elevations ranging
from about 419.5 up to 430 feet NGVD (National Geodetic Vertical Datum), but
much of the area is below 424 NGVD (FIGURE 2.3).

When the Illinois and Mississippi Rivers flood, silt is deposited on
Calhoun Point. As TABLE 2.2 indicates, most of the deposition takes place as
a result of the more frequent lower stage flood events. In 1990, when the
area was flooded 5 different times, between 2 and 3 inches of silt had to be
removed from parking areas. It is thought that the Illinois River floods more
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TABLE 2.1

NUMBER OF FLOOD EVENTS AT OR ABOVE VARIOUS RIVER ELEVATIONS
FOR PERIOD OF RECORD 1972-1991 (20 YEARS)

Elevation Number 6f Flood Events

(NGVD)
Total Spring Summer Fall Winter
Season Season Season ~ Season
430 6 4 0 1 1
429 7 5 0 1 1
428 8 5 : 1 1 1
427 10 6 1 2 1
426 13 9 1 2 1
1425 20 14 3 2 1
424 25 17 4 2 2
423 31 18 6 2 5
422 . 43 23 7 3 10
421 54 24 12 5 13




[ 420- 424 msl

<420 msi (normal water level)

FIGURE 2.3. TOPOGRAPHY OF CALHOUN POINT
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TABLE 2.2

RIVER STAGE AT GRAFTON VS PERCENT RIVER SEDIMENT INPUT
(Miggissippi River Mile 218.0)

Elevation . ) Percent - - No. Flood

Percent
(NGVD) Time at Days Per River
or Above Year Sediment
(a) (b) (c) (d)
[365 x (b)] [(c) x 100]
10 51
430 0.6 2 4
429 0.9 3 6
428 1.3 5 10
427 1.7 6 12
426 2.6 10 20
425 3.5. ' 13 25
424 4.7 17 33
423 5.9 .22 43
422 7.7 28 55
421 9.8 36 71
420 14.0 _ 51 100
419 61.7 225
418 100.0 365
1l/ A water surface elevation at or above 420 NGVD is assumed to start

sediment input into site, and it is assumes no active control
of water levels into the area during the spring.
days per year at or above elevation 420 NGVD delivers a 100 percent
maximal sediment load to the Calhoun Point site.

Thus,

51 flooding



often, for longer time periods, and deposits perhaps 60-70 percent of the silt

load on Calhoun Point. Because the area is at the hinge point of the

navigation pool, it is a depositional area and receives very little scouring

from the Mississippi River. The silt problem, along with recent droughts, has 26
caused aggradation and loss of several depressions or sloughs.

. TABLE 2.3 provides an estimation of the changes in sedimentation rate
and water depth at Calhoun Point over the period 1900-2045. During the pre-
impoundment period (1903-1940), the river’s natural backwater
creation/extinction process was still operative. During this period the
average rate of sedimentation in the open water areas was about 0.2
inches/year, and the average water depth was about 4.5 feet. In the post-
impoundment phase between 1940 and the present, the navigation pool slackwater
effect and increases in UMRS upland crop production, caused the sedimentation
rate to increase to .5 inches/year. Average water depth during this period
was about 4 feet. Between the present and the year 2045, the sedimentation
rate in the absence of a project is anticipated to average about .3
inches/year with an average water depth of about one foot.

In TABLE 2.3 it has been assumed that the recent trend of increasing
sedimentation rate, and the concomitant rapid decrease of water depth, has or
will soon reach a peak. Accordingly, future changes in sedimentation should
be primarily a function of changing water depth (i.e., with the sedimentation
rate decreasing as water depth decreases). The interior lakes’ existing
projected life span is 90 years.

d. Water Quality. Currently, Calhoun Point open water areas have
moderate water clarity. Because the Point’s waters are shallow, its water
temperatures are unstable. Winter water temperatures in Calhoun Point are
estimated to vary greatly from about 0 to 10° C (Sheehan et al., 1990).
Dissolved oxygen levels in the interior waters are low, since water depths are
shallow and water temperatures are high during the summer. Unstable
temperatures and low dissolved oxygen levels are expected to continue to be a
problem in the future without a project.

e. Air Quality. There are no major sources of pollutant emissions in
the vicinity of the project area. Most of the air pollutants in the area
consist of suspended particles from agricultural activities and navigation
operations. Calhoun County is not included in any nonattainment area in
Illinois that does not meet Federal and state air quality standards (IEPA,
1984). The existing air quality conditions are expected to continue into the
future, if the project is not implemented.

f. Noise. The major sources of noise in the project area result from
the diesel power plants of tows passing along the Illinois and Mississippi
Rivers, and from occasional motorboats on the interior lakes. No significant
changes in noise levels are expected in a future without a project.

g. Prime Farmland. The project area includes 269 acres of agricultural
fields that are row cropped annually. Some of this area is considered prime
farmland.

h. Terrestrial and Aquatic Habitats. The principal habitats within the
project area are bottomland forest, open-water and emergent wetlands, and

cropland. TABLE J-9 in APPENDIX DPR-J presents the area of each habitat type
for existing and future-without conditions.

(1) Bottomland forest. Over 60 percent of the project area
consists of bottomland forest (1,379 acres). This habitat type corresponds
with the palustrine broad-leaved deciduous forest of Cowardin et al. (1979).
For purposes of the project, bottomland forest was subdivided into three
types: "low" bottomland forest, "high" bottomland forest, and woody
encroachment. Woody encroachment (229 acres) occurs at the transition from
aquatic to terrestrial habitat, and consists of trees such as willow and

10
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TABLE 2.3

ESTIMATED PRESENT AND FUTURE
SEDIMENTATION RATE AND WATER DEPTH CHANGES
(1900 - 2045) : .

Average Average
Water Depth Sedimentation Rate
Period (Inches)l1l/ (Inches/Year)
Pre-Impoundment 54 .2
(1900 - 1940)
Past Post-Impoundment 46 .5
(1940 - 1995)
Future Post-Impoundment 11 .3
(1995 - 2045)

1/ All water depths are relative to a water surface elevation of

419.5 NGVD.
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silver maple that have become established on recently deposited sediment.
"Low" bottomland forest (920 acres) occupies elevations from about 420 to 424
feet NGVD, and consists mainly of soft mast species such as silver maple,
green ash, box elder, elm, and hackberry. Elevations above 424 feet NGVD
support "high" bottomland forest (230 acres), which consists mainly of hard
mast species like pin oak, bur oak, and pecan. Cottonwood, sycamore, and
persimmon are also relatively common within "low" and "high" forest. .In terms
of waterfowl, bottomland forest is used mainly by wood ducks for nesting and
feeding.

Logging on Calhoun Point has not occurred since the area was acquired by
the Federal government in the 1930’'s. Forest statistics from 1817 and 1992
are available for dominant and minor tree species within Calhoun Point and
vicinity (see APPENDIX DPR-Q). Prior to the flood of 1993, about 15 to 20
percent of bottomland forest consisted of hard mast species, mainly pin oak.
The flood of 1993, which inundated the entire project area for much of the
growing season, has impacted the forest resource, but no inventory has been
conducted to guantitatively assess these impacts. At Grafton, when the flood
crested at a point 22.4 feet above normal pool (442 feet NGVD), the forest at
Calhoun Point was in water from 12 to 22 feet deep.

It appears that overall tree mortality is about 40 to 50 percent, but it
varies within the project area. Mortality appears to be highest at the lowest
elevations surrounding the interior lakes, but it is also high on some of the
interior ridges. All species have been affected to one degree or another, but
hackberry, box elder, elm,. and pin oak appear to have experienced the highest
mortality. Most of the forest floor is now blanketed with a thick cover of
silver maple seedlings. The effects of the flood of 1993 have not been fully
manifested yet, as numerous trees are in the process of dying even though they
leafed out in 1994 and 1995. A couple more years will need to pass before the
full effects are evident. '

Tree species diversity has declined because of the 1993 flood. With 40 to
50 percent of the forest now dead, it is estimated that at least one hundred
years will pass before the forest grows back to a form similar to that which
existed prior to the flood of 1993. In the interim, tree species diversity is
expected to continue to decline without any project. Silver maple is expected
to become much more common than it is already. It is expected that hard mast
or heavy-seeded species will take longer to recover than light-seeded or soft
mast species. Vines are expected to overgrow areas open to sunlight and
suppress the growth of any seedlings colonizing these areas. It is estimated
that about 40 years will pass before this blanket of vines disappears and is
replaced by new trees. Meanwhile, the value of the forest as a resource to
wildlife will diminish significantly without a project.

(2) Open-water wetland. The interior lakes include 242 acres of
open-water wetland. Water depths range from about one to four feet, with an
average depth of about two feet. This habitat type consists mainly of shallow
open water with an unconsolidated bottom (limnetic subsystem), and some
lacustrine wetland with aquatic bed (littoral subsystem) (Cowardin et al.,
1978). Establishment or maintenance of rooted submergent vegetation in open-
water wetlands is often prevented by a combination of high turbidity and a
. soft lake bottom. All kinds of waterfowl may use open-water wetland as
sanctuary or resting habitat, and fish-eating diving ducks may use these areas
for feeding, as well as those that eat invertebrates. TABLE 2.4 indicates
that the pool surrounding Calhoun Point (pool 26 on the Mississippi River, the
Alton pool on the Illinois River) has proportionally far less off-channel open
water habitat than in other reaches of either river.

Without a project, it was assumed that over the next 50 years, or about
one-third of the open-water wetland would £ill in with sediment and change to
woody encroachment, with 157 acres remaining (TABLE J-9 in APPENDIX DPR-J).

(3) Emergent wetland. The interior lakes also consist of

12
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TABLE 2.4

COMPARISON OF OFF-CHANNEL OPEN WATER HABITAT
IN THE ILLINOIS AND UPPER MISSISSIPPI RIVER VALLEYS BY POOL ¥

Deepwater Habitat 1/

Total Acres Per
Pool River Miles Acres 2/ River Mile
Illinois River
Alton 80 4,496 56
LaGrange ' 80 16,185 202
Peoria 70 16,339 233
Starved Rock 15 1,505 100
Marseilles 25 2,586 103
Upper Mississippi River
Pools 2-10 233 105,737 454
11-13 92 40,389 439
14-19 159 43,538 274
20-25 122 16,558 136
26 40 5,098 128
1/ Off-channel water is here defined és including side channel, river lakes

and ponds, and sloughs
Data sources = Illinois River habitat acres from Illinois Natural History

Survey (1985, based on interpretation of aerial photography taken in 1878-
1980; Miss. River acres from CE (1977) and CE (1988).

13



emergent wetland (183 acres), or palustrine emergent wetland (Cowardin et al.,
1979). This habitat type is shallower than open-water wetland, and supports
rooted plants that extend above the water’s surface. This vegetation is often
used by dabbling ducks. This habitat type generally corresponds with the
moist soil units created and managed by IDNR for the production of natural
vegetation for wildlife. Water levels in these moist soil units are
manipulated to encourage vegetation development, with the units subsequently
flooded in the fall to make the food available to waterfowl.

Fifty years in the future without any project, it was assumed that
sedimentation would cause one-third of the emergent wetland to become
converted to woody encroachment, with 128 acres remaining (TABLE J-9 in
APPENDIX DPR-J).

(4) Cropland. Agricultural fields comprise 269 acres of the
project area. Management for snow geese and ducks occurs on 74 acres of
cropland owned by the USFWS. Soybeans, winter wheat, and corn are planted
under annual cooperative farming agreements with the Service. In exchange for
the soybean harvest, the "leasee" plants wheat and corn solely as food for
waterfowl and other wildlife. The IDNR manages a l23-acre tract of cropland
called the "goose field" for Canada geese. IDNR floods about 9 acres of this
area with shallow water each fall to attract migrating geese. The USFWS does
not currently impound shallow water within its goose management area.
Management for wildlife in general occurs on 72 acres of cropland in eight
separate tracts.

In 50 years without any project, it was assumed, for habitat analysis
purposes, that cropland acreage and management practices would remain the same
(TABLE J-9 in APPENDIX DPR-J).

(5) Other habitat. A fifth but minor type of habitat exists
within the project area - old oxbow and meander scar habitat (41 acres). It
consists of isolated depressions within the bottomland forest that represent
remnants of old channels or sloughs. Water often ponds within these
depressions, and little or no woody vegetation grows on the bottom. By
summertime, some of these depressions are usually dry, but some retain
standing water year-round.

Fifty years from now without any project, it was assumed that the gquantity
of this habitat type would increase by 13 acres to 54 acres, due to
sedimentation of Squaw Slough, and conversion of this area from open water
wetland to old oxbow and meander scar habitat (TABLE J-9 in APPENDIX DPR-J).

i. Waterfowl.

(1) General. The Calhoun Point area is part of the Mississippi
flyway, a major flight corridor for millions of migrating waterfowl. Calhoun
Point, in combination with nearby locations such as Stump Lake, Swan Lake and
Batchtown, forms an important link in a chain of waterfowl areas, extending
from the northern breeding grounds to the Gulf Coast. At Calhoun, migrating
waterfowl find food, water and rest areas necessary for survival.

Although no waterfowl census data are available for Calhoun Point, data
from 1967-1989 are available for Stump and Swan Lakes, just upriver from
Calhoun Point on either side of the Illinois River (see APPENDIX DPR-Q).
Twenty species of waterfowl, consisting of dabbling ducks (8 species), diving
ducks (7 species), mergansers (3 species), and geese (2 species), are known to
use these two areas. Dabbling ducks are most common at both areas.

At Stump Lake, where moist-soil management predominates, dabblers make up
96 percent of fall-migrating waterfowl, divers 1 percent, and geese 3 percent.
The most common dabbling ducks are wigeon (32 percent), mallard (31 percent),
green-winged teal (10 percent), and gadwall (6 percent). At Swan Lake, most-
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of which is open to the river and not actively managed for waterfowl, dabblers
represent 8l percent, divers 8 percent, and geese 11 percent. The most common
dabblers are mallard (58 percent), wigeon (S percent), and pintail (6
percent). At Calhoun Point, waterfowl use most likely resembles that of Stump
Lake.

‘Surveys of North American duck populations since the mid-1950s show
long-term trends. Populations levels were high in the mid to late 1950s, fell
dramatically by the early 1960s, rose back up to mid 1950 levels by 1970,
declined to 1960s levels in the late 1980s, and are on the rise since 1990
(USFWS and CWS, 1994). On a more regional scale, a report on the management
and status of waterfowl in Illinois by Havera (1985) is the most comprehensive
and relatively recent work on waterfowl and their habitats in the lower
Illinois River. That report, based on aerial waterfowl surveys between 1948
and 1985, documents declines for a number of duck species, including mallards,
scaup, and canvasback Contributory to this decline has been the degradation of
wetlands by sedimentation and water pollution. This degradation has affected
the abundance of aguatic plants, and other natural waterfowl foods such as
fingernail clams (Sphaeriidae) (Mills et al., 1966; Bellrose et al., 1979;
Sparks, 1984; Havera, 1985). Unfortunately, Calhoun Point is a graphic
example of the ongoing loss of waterfowl habitat due to sedimentation. By the
year 2045, the lake will have lost one-third of its existing habitat acres.

Calhoun Point lies within a region designated as an area of major
concern by North American Waterfowl Management Plan (NAWMP). The aim of the
NAWMP is to ensure the preservation of enough high quality waterfowl habitat
to sustain nationwide waterfowl populations at levels for a fall flight of
more than 100 million ducks (i.e., the 1970 level). For the mallard duck, the
goal is to return to 1970-1879 population levels (or approximately 15 million
birds in the fall flight). With regard to migration habitat, the Corps is in
a unique position to contribute to this goal. Corps owned river lands within
the St. Louis District (such as Calhoun Point) provide some of the best, and
in many cases, the only opportunities for waterfowl. The USFWS, IDNR, the
Corps and others, recognizing this, are working in partnership to improve the
site’s habitat conditions for waterfowl. '

. (2) Wood Ducks. Three types of habitat are necessary for successful
wood duck production. Pre-breeding habitat, which generally consists of
shallowly flooded (<18 inches of water) scrub-shrub or timber, is reqguired in
late February and early March for courtship and pair formation. Egg laying
and nesting requires suitable nesting cavities and an adequate food source.
Nesting cavities are usually provided by mature bottomland timber (e.g.,
cottonwood, silver maple, sycamore). During egg laying and nesting, females
require substantial protein, which is best provided by invertebrates produced
in flooded leaf litter. Leaves of oak and maple are most productive in this
regard, but leaf litter from other species can also provide the necessary
substrate for invertebrates. Brood habitat consists of shallowly flooded
areas with emergent cover to provide protection from predators. Various
aquatic plants and invertebrates produced on aquatic vegetation are important
in the diet of young wood ducks. ’

Active management for wood ducks at Calhoun Point consists largely of a
nest box program (60-70 boxes). However, utilization of these boxes is low,
probably perhaps because natural cavities are present in sufficient numbers.
While no brood surveys have been conducted on the point, some banding has been
done, and agency biologists believe that the breeding population is good,
indicating that Calhoun Point does provide habitats valuable to wood ducks.
The greatest use is thought to occur around the southwestern end of
Chickahominy Lake.

(3) Dabbling Ducks. Greatest use of Calhoun Point and other
wetlands in the vicinity by dabbling ducks occurs during fall and early
winter. The most common species during this period are wood ducks, mallards,
teal, gadwall, and widgeon, with various combinations of species present at
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various times. Wood ducks, for example, usually migrate out of the area by
mid-November. The primary habitat requirements of dabbling ducks during fall
and early winter are food and shallow-water areas that provide sanctuary.
Seeds of flooded annual plants and invertebrates produced in flooded
vegetation and litter are the most important dietary items. Diversity of
dabbling duck species in any year depends on food production and water levels.

Depending on water conditions (i.e., amount and timihg of flooding, ice),

dabbling ducks also use Calhoun Point in late winter and early spring. 1In
general, waterfowl require high-energy foods (e.g. mast, waste grains such as
corn) during colder weather and high-protein foods (e.g., invertebrates) in
spring as they migrate and prepare for nesting. During the spring migration,
however, more extensive natural flooding usually makes food more readily
available than in the fall, and the importance of producing these foods on a
management area such as Calhoun Point must be evaluated in the context of -
their availability on surrounding lands.

At Calhoun Point, most foods for fall and early winter are produced
through moist-soil management. -Silver Lake, Chickahominy Lake, and sometimes
Royal Lake are dewatered by pumping as early as river levels allow in the
spring or summer (usually late June and early July). Pumping is required
because lake and river levels tend to eguilibrate, and at normal river stage
(about 4185.5 NGVD) there is very little exposed shoreline around the lakes.
Native annual seed-producing plants are allowed to germinate and grow on the
exposed lake bottoms. If drawdown occurs too late for native vegetation to
produce a good seed crop by fall, Japanese millet, which will produce a seed
crop in about 60 days, is aerially seeded on the lake bottoms. In fall, lakes
are refilled by seepage and pumping, usually to about 14-18 inches above river
level, to allow access by hunters and to make food resources available to
migrating waterfowl. :

There is presently no green-tree reservoir management (i.e., intentional
flooding of bottomland forest during the nongrowing season) at Calhoun Point.
However, natural spring flooding of bottomland timber occurs regularly in the
spring, and waterfowl use is highest when natural flooding coincides with the
spring migration. Natural flooding also makes some waste grain in the
agricultural fields available to migrating ducks.

(4) Diving Ducks. Calhoun Point was probably never an important
area for diving ducks. Some submerged aquatic vegetation, which is a major
food source for diving ducks, was present historically. However, floods in
the early 1970’'s eliminated submerged aquatics from the point. Small stands
were noted in the late 1980’s, but periodic flooding and sediment deposition
have prevented their permanent reestablishment. These problems, combined with
the fact that Swan Lake (located just to the northwest of the point) is being
enhanced and managed for diving ducks, has led agency biologists to conclude
that diving ducks should not be a prime consideration at Calhoun Point,
although some incidental use will likely continue.

(5) Canada Geese. The habitat requirements of Canada geese in
fall and early winter are similar to those of dabbling ducks, with the
exception that geese will also make extensive use of green browse. Thus,
geese undoubtedly benefit from moist-soil management for dabbling ducks.
Specific management for geese is focused on the large agricultural area known
locally as the Goose Field (FIGURE 2.l1). This area provides sheet water in
the swales and food in the form of residual crops. Some thought has recently
been given to enhancing the ability to retain sheet water in the swales by
installing water control structures. Some goose production also occurs on the
point, but an early hunting season has hampered efforts to establish a
resident flock of Giant Canada geese by subjecting local birds to harvest.

j. Fish. 1In their natural state, areas such as Calhoun Point provide a
variety of resources for both riverine and resident fishes. Primary among
these are spring spawning habitat and over-wintering habitat for both young-
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of-the-year and adult fish.

For spawning, many fish species prefer quiet backwaters that are
accessible from a river. Substrate is also a consideration; some species
prefer submerged aquatic vegetation, whereas others require firm sand or
gravel. The flooded forest floor can also provide important spawning habitat
for some species. 1In the future, if a project is not constructed, it is '
expected that sedimentation will continue to reduce the usefulness of the area
as a spawning and nursery area.

Quiet backwaters also provide important over-wintering habitat, because
they offer shelter from the current and perhaps because water temperatures are
somewhat higher than in the main channel. To escape the cooler temperatures
of winter and flowing conditions, river fishes often take refuge in backwater
areas. Such habitats lack water currents and, if of sufficient depth, can
maintain temperatures in excess of 5° C (Sheehan et al. 1990). However,
Sheehan et al. (1990: 22) suggest that a backwater must be deep enough to
resist both complete freezing, as well as oxygen depletion. The configuration
of backwaters should also be such that they are not frequently inundated by
the colder river waters during high water periods. 1In addition, they
recommend that backwater areas provide a diversity of habitats (above 0° C) in
order to optimally benefit over wintering fish, especially small juveniles.
Although shallow and cold, backwaters in the lower Illinois River are still
heavily used by river fishes during winter when compared with sites further up
river (based on collections by Sheehan et al., 1990). Sheehan et al. (1990:
20) attributed the intense use as a result of the paucity of deeper backwater
areas in the area of the Illinois and Mississippi Rivers’ confluence.

Fish are thought to be adapted to respond to declining water temperatures
and rising water levels as cues for fall movement into backwaters. While the
exact timing of this movement is unknown, it is thought to occur in November
and December. However, river levels at Calhoun Point are typically low during
this time period. It is thus critical that backwaters be open to the river if
they are to provide over-wintering habitat for riverine fish. Information
being collected at Swan Lake may help to identify more precisely the time when
movement occurs. In the backwaters, variable water depths ranging up to at
least 9 feet are desirable. Cover (e.g. fallen trees) is also regquired, but
can often be provided artificially (e.g., with brush piles). Because the |,
lake is shallow, the water temperatures are unstable and often extreme, very
cold in the winter and warm in the summer, further risking the survival of
both resident and river fish using the backwater.

Fishery management at Calhoun Point is limited. Management consists
primarily of trying to retain water in Pohlman Slough throughout the year. A
water control structure between the slough and Royal Lake ensures that the
slough is not affected by drawdowns for moist-soil management. 1In addition,
pumping to refill moist-soil management areas is done from the Mississippi
River, rather than from Pohlman Slough. Restocking of fish in water bodies on
Calhoun Point occurs through frequent, natural flooding of the rivers.

Increased sedimentation and water turbidity, combined with the
disappearance of benthic diversity and aguatic vegetation, have greatly
reduced the importance of the Illinois River as a sport and commercial fishery
(Havera and Bellrose, 1985). Aggradation has reduced the size and number of
off-channel water habitat areas (such as those at Calhoun Point) available to
fish for spawning and rearing. Without any project, it was assumed that 35
percent of open water and emergent wetlands within Calhoun Point would be
converted from aquatic habitat to woody encroachment by sedimentation
(APPENDIX DPR-J).

k. Other Biota. Calhoun Point is an integral component of the river
ecosystem, providing environmental conditions affecting the productivity and
diversity of a wide spectrum of biota. In addition to waterfowl, other
migratory birds using the area include herons, egrets, bitterns, and rails.
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Many species of songbirds use the extensive forest, brush and edge habitats.
Neotropical migratory land birds nesting in bottomland forest at Calhoun Point
probably include 10 to 15 species, based on known nesting species at Stump
Lake, about 5 miles northwest of the project area (IDNR, 1986; Wuestenfeld,
1991). The northern parula warbler and prothonotary warbler, which need
relatively large tracts of bottomland forest for breeding, apparently nest at
Calhoun Point. Many other animals, including fish,; amphibians, .reptiles and
mammals also utilize the area. A heron rookery is found on the small island
located just off the tip of Calhoun Point.

A number of Federal- or State-listed threatened species are known or
suspected to use Calhoun Point. Salt meadow grass, a State-listed species, is
found in the vicinity of Royal Landing. The western sand darter, double-
crested cormorant, black-crowned night heron, red shouldered hawk, northern
harrier, osprey, river otter, and bobcat either use the area now or were
present historically. A discussion of Federally endangered species is
described in Appendix DPR-I of this report.

It is a goal of the USFWS, the Corps, and the state, to protect,
improve, and manage the river environments for a diversity of fish and
wildlife species for the continued enjoyment and benefit of the public.

1. Historic Properties. The cultural history of the land surrounding
the confluence of the Illinois and Mississippi Rivers is long and complex,
spanning at least 11,000 years. Archaeological investigations conducted by
IDNR (Tankersley, 1991), and the U.S. Army Corps of Engineers (Lopinot, 1992),
identified a total of 5 archaeological sites within the proposed project area.

A significant portion of the project area was not surveyed for the
presence of archaeological remains following an inspection of mid-nineteenth
century U.S. government channel maps and early nineteenth century General Land
Office survey records. This analysis suggested that only the "Goose Field"
and "Marshall Landing" proposed borrow site portions of the project area were
stable land masses prior to the late nineteenth/early twentieth centuries.

The balance of the project area consisted of shallow marsh and wetland areas,
at or near the elevation of the river channels. Historically, such areas have
not been suitable for long-term human occupation.

Agricultural practices of the twentieth century have resulted in the
deposition of up to one meter of sediment on these low-lying areas. Recent
archaeological investigations at the Mortland Island and Napoleon Hollow sites
on the lower Illinois River have documented such twentieth century
sedimentation rates. Any nineteenth century (or earlier) land surfaces
located within such low-lying areas are presently buried more than one meter
below the present-day ground surface. Given the depth of recent sediment, and
the low probability of occupation within such contexts, these areas were not
surveyed for the presence of archaeological remains.

m. Recreation. Recreation is an important part of IDNR’s management
program at Calhoun Point, with waterfowl hunting as the dominant aspect. ’
Despite the degraded nature of the fishery habitat, considerable recreational
fishing also occurs, especially in spring. In addition, the entire area
managed by the Department is open to hunting for upland game (e.g., deer,
turkey, doves, other small game).

Duck hunting occurs from 40-50 blind sites allocated by the Department on
a 3-year rotating basis. Participants are selected from a pool of applicants
by random drawing. In the fall, the Department attempts to ensure that water
is deep enough to allow boat access for blind construction and hunting.
Hunting is prohibited from the blinds after 3:30 p.m. each day; the lakes thus
also provide some sanctuary for ducks. In addition, there are three pit
blinds for goose hunting near the Goose Field. This is viewed as an important
recreational opportunity, because the goose season is currently 70 days in
length, whereas the duck season is only 30 days. Some incidental harvest of
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geese also occurs from the duck blinds.

Management for fishing opportunity consists largely of providing access
for fishermen. Boat ramps at Royal Landing, Silver Lake, Pohlman Slough, and
Royal Lake provide access both to the rivers and to the interior of the point.
Other facilities (e.g. parking lots, toilets) are associated with these ramps.
In addition, some mowing is done to provide access for bank fishermen.

n. Aesthetics. The aesthetics of Calhoun Point could be considered
typical of riparian forest/backwater areas along the lower Illinois River. If
no project is built, the size and gquality of the backwater habitat will
continue to decline at a rapid rate, due to sedimentation. Thus, the
aesthetic value associated with the presence of a mix of forest and water
areas will also decline. The flood of 1993 has killed 40 to 50 percent of the
trees within the project area. Numerous forest clearings of various sizes are
now in the process of being created as dead trees fall over.

o. Economic and Social Resources. The project area is located in rural
Calhoun County, about 10 miles northwest by air from the fringe of the St.
Louis metropolitan area, or about 25 miles by air from downtown St. Louis.

The closest town is Grafton, Illinois (population 918 in 1990 census), about
two miles downriver at the mouth of the Illinois River. In Calhoun County,
agriculture is the dominant industry (SCS, 1989), with the principal crops
being corn, soybeans, wheat, and apple and peach orchards. Livestock
production centers on hogs and cattle. There were a number of cabin lease
sites within the project area. Twenty-three cabin leases [13 inactive leases,
10 active leases (3 with cabins and 7 without cabins)] are located on private
lands tract C-19A. This 23 acre tract is located along the bank of the
Illinois River (near Brussels Ferry crossing) and Pohlman Slough. Tract C-19A
has three landowners. Seven cabin leases are on Federal lands adjacent to the
Illinois River shoreline near the Brussels Ferry crossing. Eighty-six cabin
leases are on federal lands in the vicinity of Pohlman Slough. Many of the
project area’'s cabins were destroyed by the Flood of 1993.
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3. RESOURCE PROBLEMS AND OPPORTUNITIES.

Management options and habitat conditions at Calhoun Point are constrained
by the Mississippi and Illinois Rivers. Specific river influences include the
rise in average water level due to Mississippi River navigation pool
impoundment, frequent over-bank flooding, and sedlmentatlon

a. Water Levels. Construction and operatlon of the Pool 26 Locks and Dam
caused the inundation of approximately 600 acres of Calhoun Point, and raised
the average summer water level about 3 feet. Effects of increased water
levels on forested wetland varied by tree species and duration of flooding
(Yeager, 1949). In permanently flooded timber, water depths sufficient to
cover the root collar resulted in complete tree mortality after 8 years.
Mortality rate varied by species, with pin oak most susceptible to flooding
and white ash most resistant. After 8 years of flooding, much of the dead
timber had fallen, and conversion to cattail marsh had begun. In areas where
the water table was raised to the ground surface, harmful effects were clearly
discernible but mortality was less severe. Higher water levels precluded
reproduction by many forest species, and resulted in relatively monotypic,
dense stands of silver maple. On land above the water table, only pin oak
showed significant mortality. These changes in tree species composition have
greatly reduced bottomland forest diversity and reduced the production of mast
(e.g., acorns) used by nesting wood ducks and wintering dabbling ducks.

The increase in water level has also affected the ability to produce
moist-soil plants for migrating dabbling ducks around the periphery of
existing lakes. At normal river stage (i.e. 419.5 feet NGVD), there is very
little exposed margin around the lakes. The lakes must therefore be dewatered
using pumps to expose a large enough area for moist-soil production. Because
the lakes are typically below river stage, water tends to seep back in during
the summer and refill lakes in 30 to 60 days. 1In very wet years, lakes cannot
be dewatered until late and the remaining growing season is too short for
development of most native moist-soil plants. In such cases, Japanese millet
is aerially seeded because it produces a consistent seed crop and reaches
sufficient height to prevent overtopping by fall flooding. In the fall, watexr
is typically pumped into the lakes to flood moist-soil plants. It is
difficult, however, to maintain flooding throughout the fall because river
levels are generally below lake levels and water percolates out of the lakes
in 10-20 days.

b. Flooding. Floods, particularly those occurring in summer (i.e. June
15 to September 15), impact resources used by a variety of wildlife species.
Floods as short as a few days can kill some moist-soil vegetation if the
plants are overtopped. Floods can destroy agricultural crops used by geese,
dabbling ducks, and other wildlife. Prolonged floods can kill newly
established tree seedlings and very severe floods, such as the 1993 flood, can
cause significant mortality among mature trees as well.

c. Sedimentation. Silt deposited in lakes inhibits the reestablishment
of submerged aquatic vegetation and allows the encroachment of woody
vegetation, which reduces the capability to produce moist-soil plants for
dabbling ducks. The siltation problem, along with recent droughts, has caused
aggradation and loss of several depressions or sloughs that previously
provided wood duck brood habitat. In other forested areas, silt deposits are
preventing successful establishment of mast-producing trees. Over time,
repeated sediment deposition can kill large trees such as those used by bald
eagles for perching and loafing. Silt deposition also eliminates the firm
substrates and clear water required by spawning sunfishes and contributes to
the isolation of backwaters, thus limiting fish movement from the backwaters
to and from the rivers. Fish movement has also been restricted by water
control structures.

An opportunity exists to construct measures which could substantially
restore the biological resources of the Calhoun Point project area.
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4. PROJECT GOALS/OBJECTIVES.

To guide the planning effort, study goals and objectives were developed

by the interagency study team as shown in TABLE 4.1. The table also shows the

relationship of the various management units to the identified .
goals/objectives. FIGURE 4.1 shows the location of the management units. The
NERC documentation provided much of the information needed for this effort.

5. ALTERNATIVES.

The approach to the formulation and evaluation of the project alternatives
was as follows. First, general evaluation criteria were established. Second,
various measures were identified to address the project's goals and
objectives. Third, these measures were evaluated for their overall viability.
Fourth, a habitat restoration plan was developed as a composite of the more
viable alternative measures, and fifth, the resulting plans along with the no
action plan were evaluated against the rating criteria.

a. Criteria. The four general criteria used in formulating and
evaluating the project measures and plans were as follows:

(1) Completeness. The extent to which an alternative addresses all
of the stated project objectives.

(2)  Effectiveness. The extent to which an alternative alleviates
the specified problems and achieves the specified opportunities.

(3) Efficiency. The extent to which an alternative is the most cost
effective means of alleviating the specified problems and realizing the
specified opportunities.

(4) Acceptability. The workability and viability of the alternative
plan with respect to acceptance by the sponsoring agencies, and compatibility
with existing laws, regulations, and public policies.

b. Measures Available. Alternative measures identified to meet the
planning goals/objectives are described in detail below. Many of these
features were identified previously at the NERC workshop. A summary
description of each measure, and the design requirements established for each,
is provided by TABLE 5.1.

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

(2) UMRS Watershed Erosion Control. This measure calls for a major
reduction in uplands soil erosion within the UMRS watershed in order to
achieve a reduction in sediments reaching UMRS backwaters, including those
backwaters at Calhoun Point. NRCS has developed curves relating soil erosion
rates to land use cover types. It is well known that farmland areas and
stream and bed erosion are the source of much of the sediment delivered to the
river system. This sediment is transported to the river during periods of
heavy rainfall and heavy surface water runoff. Such periods correlate well
with periods of river flooding. Major flooding in the St. Louis region
generally occurs during the late spring and early summer time frame.

(3) Navigation Pool Water Level Manipulation. This measure calls for
the Corps to modify its water level management procedures at Mel Price Locks
and Dam. The change would be made to better accommodate fish and waterfowl
habitat requirements within Pool 26, including the area of Calhoun Point.

(4) Regular Maintenance Dredging. This measure would consist of

major backwater excavations as the sole means of restoring areas damaged by
past sedimentation.
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A Goose Fields Unit E Chickahominy Lake Unit
B Pohlman Slough Unit 4 F Squaw Island Unit
C Royal Lake--South End Unit G Royal Lake --North End Unit

D Silver Lake Unit

FIGURE 4.1. CALHOUN POINT--FUNCTIONAL MANAGEMENT UNITS
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TABLE 5.1

DESCRIPTION AND DESIGN REQUIREMENTS FOR STUDY MEASURES

Design

Description

Design Requirements

1. No Action

No federal funds provided to
meet project purposes

Not applicable

2. UMRS Watershed
Erosion Control

Major reduction in uplands soil
erosion within UMRS watershed

No specific design criteria have been
developed

3. Navigation Pool
Water Level
Manipulation

Modification of water level management
procedures at Mel Price Locks and Dam
to benefit fish and wildlife

No specific design criteria have been
developed

4. Regular Maintenance
Dredging

Periodic dredging during life of
project

Must maintain existing water depths of

interior wetlands over the life of the
project

5. Selective Deepwater
Dredging

Deepening of existing shallow water
areas to facilitate dewatering,
improve access for management, and
provide refuge for fish during
drawdown.

Must result in areas with water depths
between 5' and 7' at normal pool.

Must use a cost-effective method
of disposal (considering both the
excavation and disposal of the
material).

Must utilize procedures acceptable for
meeting Clean Water Act requirements.

6. Vegetative Filter
Strips

" Placement of warm-season grasses

as a buffer against sheet erosion
effects in goose field wetlands area.

No specific design criteria
have been developed

7. Riverside
Dike/Berm

Placement of a berm embankment as a

physical barrier between the Illinois

and Mississippi Rivers and the
site's interior.

26

Must substantially reduce (by about

70%), the amount of river sediment

reaching backwaters.

Must protect moist-soil areas from
flooding between 15 June and
15 September in 8 out of 10 years.

Must not result in increased flooding
at Grafton.

Must not increase upstream flooding to
a level unacceptable to 1DOT.

Must not severely impact flood storage
capacity.

Must have a berm crown sufficiently
wide to accommodate one-way vehicle
movement.

Must utilize unsalvageable cleared
trees as habitat structures.
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TABLE 5.1 (Ctd)

Design

Déscription

Design Requirements

7. Riverside
Dike/Berm (Ctd)

Must take borrow material from non-

forested areas.

Must reduce influx of cold water to
the site's interior during the winter
and spring seasons.

Must minimize impacts to wintering
bald eagles.

Must have stable berm slopes.

Must configure dike/berm borrow areas
to function as post-construction
wetlands units.

Must resist the potential for erosion
and scour when berm is overtopped.

Must provide sufficient water intake
capability during a major flood event
to ensure that the site's interior can
be backflooded to within 1-foot of the
berm crown prior to the overtopping

of unprotected sections of berm.

8. Meénder Scars

Deepening of existing meander scars

Must leave disposal material in a
relatively stable condition (i.e. not
likely to wash back into the meander
scar.

Should be done in a manner that
minimizes damage to adjacent habitat.

9. Water Control
Structures

Placement of gates for maintaing
specified water levels within individual
management units, while also providing
for fish passage at selected locations

Gates must be sized to help ensure
that lake water from a major interior
storm event can be removed within 10
days time from moist-soil unit areas.

Unit must be open-topped in locations
where fish passage is desired.

Gates must be easy to use and time
efficient to operate.
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TABLE 5.1 (Ctd)

Design

Description Design Requirements

9. Water Control
Structures (Ctd)

* Gates must have safeguards against
vandalism.

* Any culvert drains should be sized
and placed to maximize flow capacity.

*  For maximum utility, drains must be
capable of moving water
bidirectionally.

* Erosion protection must be provided
at pipe entrance and exit.

* Control structure design should be
flexible enough to capture any future
major shifts in state fish and
wildlife management emphasis.

* A means for determining need
to adjust water levels must be

provided.

10. Vanes Placement of steel pilings to deflect * Must be a more cost-effective means of
sediment away from exterior water control sediment control than that. provided by
structures, thus reducing need. for using maintenance dredging alone.
maintenance dredging to keep control
structures operational * Must be a stable structure under

extreme flood conditions.

* Must be engineeringly feasible, i.e.
there must be sufficient flows to make
the structures perform as desired.

11. Clearing Removal of invading woody species * Must be accomplished by using the most
Shoreline Woody (willow/silver maple) from areas cost-effective and biologically sound
Vegetation designated for moist-soil plant method available.

production

12. Interior Berms Placement of earthen embankment across * Must have stable berm slopes.
topographical depressions at goose fields :
to better retain water and crop food <% Must provide adequate drainage during
availability in the fall. crop growing season.

13. Pumps Placement of pumps to assist in *  pumps must be capable of raising and
water level control when gravity maintaining their respective
drain flow capability is no longer management units at 1-foot over normal
feasible pool for up to 3 months during certain

seasons.

*  Ppumps must be able to cause a near
complete drawdown of the unit for an
extended period of time during any
years designated for bottom
consolidation.

28
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TABLE 5.1 (Ctd)

Design

Description

Design Requirements

13.

Pumps (Ctd)

Pumps must be able to discharge a
2-year, 24-hour interior storm event
within a 20-day time period.

Where feasible, fish screens should be
incorporated into the project design.

14.

Forest
Management
Plan

Entails planting of mast trees
on dredge disposal areas, in
crop field areas, and in forested
areas.

Plantings must occur at a sufficiently
high elevation to ensure seedling
survival,

Seedlings need to be cared for during
early growth period (protected from
wildlife damage, insects, disease
and watered as necessary).

Must not remove any existing mast
trees.

Must minimize the removal of trees of
potential use to Federally endangered
wildlife species (i.e. bald eagle
perch trees, Indiana bat maternity
trees). :

Confine and raise dredge material to
an elevation that will help ensure
mast tree seedling survival.

Disposal areas must meet Clean Water
Act requirements.

Includes more than one strategy to
tree planting.

15.

Dredged Material
Disposal Into
Selected
Backwaters

Reduce depth of certain interior lake
areas to better optimize available
moist-soil plant production area.

Must result in areas with water depths
ranging from 0.5’ to 1.5’ deep
when fall innundated.

Must use procedures acceptable for
meeting Clean Water Act requirements.

16.

Farmlands
Dedication to
Wetlands

Removal of existing lands from crop
production to serve as wetlands

No design criteria developed.
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(5) Riverside Berm. This measure would consist of a low profile
embankment structure to reduce the movement of flood waters and sediments from
the river to the site's interior. Such a structure would still be over-
topped on occassion; however, silt deposition would be greatly reduced, since 46
(1) most of the sediment load is carried in the lower portion of the water
column, and (2) the bulk of the sediment enters Calhoun Point during the more
frequent lower elevation flood events. ' Most of the plant damaging floods
occur during the summer season and are at relatively low flood stages.

(6) Selective Deepwater Dredging. This measure would consist of
limited deepwater dredging at selected locations at Calhoun Point. This
measure would be used in combination with the berm feature.

(7) Vegetative Filter Strips. This measure would reduce sheet

erosion in the area surrounding the goose fields. These erosion buffers would
consist of strips of warm-season grasses.

(8) Meander Scar Improvements. This measure entails the excavation
of the small meander scar areas located north and south of Squaw Island. The
deepened areas would serve as brood habitat for wood ducks, while the spoil
deposits would provide elevated drier sites for the placement of mast-
producing trees. Optionally, these areas could be connected via ditches to
Squaw Island slough and thereby be placed under the same water control regieme
as the slough.

(9) Water Control Structures. This measure involves the placement
of gate and pump structures to help maintain desired water levels within the
project area. In additon, stop-log structures would be included at riverside
berm gate locations where fish access between the river and interior
backwaters is considered critical. Water levels would be monitored with staff
gauges located riverside and lakeside of each water control unit.

(10) sediment Deflection Vanes. These structures would be placed
riverside and immediately upstream of selected exterior water control
structures. The intent of the vanes would be to create small eddies sufficient
to reduce sediment accumulation at the water control structures, and thereby
reduce maintenance dredging costs.

(11) Clearing Shoreline Woody Vegetation. This measure would entail
the selective removal of woody vegetation from low lying areas within certain
management units. This vegetation removal would further expand moist-soil
plant production areas for waterfowl. The emphasis on clearing would be in
areas of less desirable woody vegetation (primarily willows, and younger-aged
silver maples and cottonwoods). Woody vegetation control could be
accomplished by mechanical or chemical methods.

(12) Interior Levees. This measure entails the placement of small
earthen embankment structures across swales at the goose field site. This
feature would serve to hold water (sheet water and/or pumped water) during.a
fall-flooded condition.

(13) Pumps. Pumps would ensure that the desired water levels for unit
management are achieved, inspite of conditions not favorable for water
transfer via gated gravity drains. Depending on location and need, a given
pump could be either a fixed unit or a portable unit.

(14) Forest Management Plan. This measure entails the development of
a resource management plan for forest habitat restoration. Tree plantings,
the primary restoration technique, would focus on the placement of pin oak, or
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other mast producing tree species tolerant of hydric soil conditions. The
plantings could occur on higher ground such as dredged material disposal
areas, crop field areas, or forested areas.

(15) Dredge Material Disgosal into Backwaters. This measure involves
the deposition of dredged mater1al in sloughs to create shallow areas suitable

as moist-soil units.

(16) Farmlands Dedication to Wetlands. In response to its reviéw of
the draft DPR/EA, the Sierra Club suggested as a habitat restoration measure,
the large scale conversion of existing farmlands into wetlands habitat.

c. Measures Evaluated. This section provides an evaluation of the
available project measures. The measures were evaluated in a two-step
process. First, they were screened for gross viability, and then, if
warranted, they were subjected to incremental cost analysis. A description of
the measure increments established for the incremental analysis is provided by
TABLE 5.2.

TABLE 5.3 displays the extent to which each measure addresses each of the
planning goals/objectives. TABLE 5.4 provides a judgemental summary of the
extent to which the various management measures meet the four planning
criteria (i.e. completeness--effectiveness--efficiency--acceptability). A
more detailed depiction of measure effectiveness is presented via TABLE 5.5.
The results of the measures evaluation is more fully described in the
paragraphs below. ‘

(1) No Action. This measure was not found to be viable. It would
do nothing to address the stated planning objectives.

(2) UMRS Watershed Erxrosion Control. This measure was not found to
be viable. Calhoun Point does not have a local watershed affecting its
sediment input (as is the case with Swan Lake), and so no local watershed
erosion control measure was proposed.

We estimate that Calhoun Point receives approximately 0.5 inches of
sediment each year. It is difficult to imagine a hillside sediment control
program more intensive per square mile than that program being implemented at
Swan Lake. That program yields in combination with the Conservation Reserves
Program (CRP), a projected future 50-year sediment reduction potential of
about 50 percent. Thus, if the same intensity of hillside control were to be
applied throughout the UMR basin (assuming, as a working assumption, a basin-
wide uniform erosion rate per unit area), a 50 percent reduction in sediment
delivery to the river’'s wetlands might be anticipated. This would reduce the
sediment load to the river’s wetlands to about 0.25 inches per year at Calhoun
Point. Extrapolating from the costs per unit area at Swan Lake to that of the
entire UMRS would result in a sediment control program in the billions of
dollars. The District considers such a cost to be exorbitant, and at 0.25
inches of accumulation per year, the added sediment protection afforded by a
levee might still be worth considering. The UMRS Master Plan had previously
recommended a system-wide sediment control component for the EMP. However,
that component was never approved by Congress for funding. Thus, the
likelihood of implementing a watershed erosion control measure would seen to
be low. For the above reasons, the measure was not investigated further.

(3) Navigation Pool Water Level Manipulation. This measure was not
found to be viable. In 1994, in cooperation with the Missouri Department of

Conservation (MDOC), the District undertook an experiment to determine the
viability of pool manipulation for environmental goals. MDOC gave the
District a set of goals to aim for if the proper flow conditions were
available. The only rule was that we maintain navigation depths (as
Congressionally mandated) in the pool at all times. The 1994 flow conditions
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were such that we were able to draw the pool down more than l-foot, thereby
exposing vast acres around the perimeter of the pool to vegetative growth.
This drawdown continued for more than 30 days. MDOC reports that the 1994
results exceeded their expectations.

However, pool regulation has its limitations:

* For waterfowl management, pool regulation does not approach the same
degree of reliability attainable by a site-specific berm-gate-pump water
control system. The 1994 pool manipulation benefits would not be achievable
every year. In low flow years the Corps would be unable to draw the pool down
whithout losing navigation depths. In high flow years it would be impossible
to lower the pool, because the flow rates are such that high water levels are
maintained naturally. :

* Setting environmental objectives for pool manipulation is a major
challenge. For example, from a fisheries standpoint, it may be more
beneficial during the summer season to have the side channel water elevations
near normal pool, rather than having them drawn down. As another example,
recreational boaters may object to having a summer season drawdown.

* Pool regulation at the dams does not address the problem of ‘
sedimentation. Sedimentation was the major resource problem identified for
Calhoun Point, and without a berm structure, there appears to be no cost-
effective way of keeping out the sediments.

* Land hcquisition may become an issue in the future if it is determined
that there is value in manipulationg water elevations at levels higher than
the present condition.

In summary, pool regulation does not address the problem of
sedimentation, it provides a less reliable means of water control, and it
potentially impacts upon other river uses. Furthermore, the Calhoun Point
berm-gate-pump-system is not incompatible with the concept of pool regulation.
Both measures are useful habitat restoration techniques, and the two are not
mutually exclusive.

(4) Regqular Maintenance Dredging. This measure was not found to
be viable. From an engineering standpoint, the measure does represent a
complete response to the sedimentation objective, and it is a physically
workable measure for controlling sedimentation. However, this measure is an
inefficient solution to the sedimentation problem. For example, to dredge 300
acres of backwater habitat to a depth of 8 feet would cost over $6,000,000.
Due to a continued high level of sediment input from floods, it is likely that
additional dredgings would be required during the 50-year life of the project.
Not only would regular maintenance dredging be expensive, but it would
repeatedly disturb the areas fish and wildlife habitat. Considering the high
acreage requirement for dredged material disposal areas, and the adverse
impacts to wetlands, this measure would not be viewed favorably by the
regulatory agencies. ‘

(5) Riverside Berm. This measure was found to be viable. The
measure ranked relatively high in its ability to address the project's

‘goals/objectives (TABLE 5.3). Most important, was its ability to address in a

major way the need for sediment control and water control, conditions critical
to achieving the desired output of many other potential project features.

Initially, four options for a berm system were considered: Option 1 was
a closed system, consisting of a continuous riverside berm structure,
extending from Illinois River Mile 4.0 to Mississippi River Mile 223.0 (FIGURE
5.1). A flank segment would tie the structure into high ground as an overlay
to the existing road bed of the Royal Landing access road.
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Options 2, 3 and 4 were all open system options (FIGURE 5.1). Option 2 would
consist of two separate berm segments. One segment would be placed along the
Illinois River side of Calhoun Point. Another segment would be placed along
the Mississippi River side of the point interior to Squaw Island Chute. At

"the upstream end, this segment would also tie into high ground at Royal

Landing, and at the lower end would transition into a wing dike connecting to
the upper end of Mason Island. This configuration would leave 5,000' of
shoreline at the downstream terminus of the point unprotected in order that
flood water can back into the point. Options 3 and 4 are similar to Option 2,
except that Option 3 consists of only the Illinois River segment, and Option 4
consists of only the Mississippi River segment. The initial rationale for the
open system was (1) to eliminate any local fears that the project would cause
increased flood heights, (2) to eliminate the possibility of silt trapping in
a closed system, and (3) to reduce the duration of flood water retention
resulting from flood overtopping of a closed system, thus reducing the
potential for mortality to seedling hardwoods.

Options 3 and 4 were dropped, since the notion that leaving one side of
Calhoun Point open to the river to permit flood events to scour and remove
sediments from the site is not substantiated by river experience. The project
area is at the hinge point of Pool 26, and is thus expected to be a major
slackwater depositional area. Aerial photographs for the decades following
river impoundment show a considerable net conversion of water to land habitat
at Calhoun Point. At two other leveed HREP projects (Dresser Island and
Clarksville Refuge) sediment accummulation from the 1993 flood appeared to be
about one-half that found exterior to the berms. Thus, a major flood sediment
trappage situation does not appear to exist. A closed system also benefits
from the exclusion of the more frequest lower stage flood events that carries
the majority of the sediment into the site. Seedling mortality would not
likely be greatly affected by a closed system. The berm would exclude many
flood events from covering tree seedlings, and the discharge of water from the
site after a major (and perhaps long duration) flood event would be only a
matter of days behind that discharge occuring under an open berm system.

Option 2 was also dropped. The estimated level of sediment reduction to
the point would be only 45%, which is far less than the approximate 70% level
of protection desired as a design requirement by the interagency planning
team.

Only Option 1 was judged to be viable in terms of completeness and
effectiveness. A closed system berm would have the capacity for reducing
river sediment input to essentially any desired value, and it would have the
capacity for reducing summer flood intrusions to almost zero. Option 1 also
provided the conditions necessary to make viable the application of most other
identified project measures.

To further evaluate Option 1, two basic variations in berm alignment were
analyzed. The first variation consisted of routing the berm either riverside
or landside of the 23 acre private lands inholding (located in the northwest
corner of the project area). .The second variation consisted of routing the
berm either riverside or landside of Squaw Island. In all, four combinations
of these two variations were evaluated (FIGURE 5.2). For purposes of
comparability, berm elevation can be held constant (e.g. elevation 424 NGVD).
On this basis, option A2 included riverside alignments at both locations, and
Option A6 included landside alignments at both areas. Option Al0 included a
riverside alignment at the private lands tract, and a landside alignment at
Squaw Island. Option Al4 included a landside alignment at the private lands
tract, and a riverside alignment at Squaw Island. On this basis, option A2
showed ($295/ARHU), A6 ($351/AAHU), Al0 ($307/RAAHU) and Al4 ($308/AAHU).
Option A2, the most acreage encompassing of the alternatives, was selected as
the most cost-efficient option. However, after reviewing the Draft DPR, the
Illinois Department of Natural Resources indicated that it was not interested
in aquiring the private lands tract and therefore asked that the District
pursue option Al4.
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Four alternative berm elevation options, 422, 424, 426 and 428 NGVD, were
evaluated by incremental analysis. For purposes of comparability, it can be
assumed that the berm alignment is held constant. As an example, the more
expansive riverside berm alignment can be employed (designated as options Al,
A2, A3 and R4. The difference in sediment reduction capacity for the four
alignments was 45%, 67%, 80% and 90%, respectively. For the summer flood

- event frequency, it was 1 event in 3 years, 1 in 5 years, 1 'in 20 years, 'and 1

in 20 years, respectively. The cost/WHAG output values ranged from $295/AAHU
to $547/AAHU, with Option A2 at elevation 424 NGVD, proving to be the most
cost-efficient alternative ($295/ARHA).

Based on its review of the draft DPR, the IDNR, the USFWS and others made
the suggestion that the unsalvaged portion of the trees cleared for berm
construction be placed as habitat structures. The District has concurred in
this suggestion. To improve the fisheries habitat, 50 tree tops would be
placed just off shore at Pohlman Slough (west shore only), and spaced one per
100 feet. These tree tops would not be cabled down since there would be
sufficient tree buffer (Corps' regulatory office recommends a minimum 100'
buffer) to ensure that the trees would not pose a threat to the navigation
channel. Just landward of the berm, the remaining tree material would be
placed as brush piles for wildlife. Each pile would be held down with the
equivalent of at least three 1/2" cables with 4' soil anchors (e.g. metal
screw type anchors). Work would be accomplished in 1,000' strips at a time.

An important design goal was the construction of a berm structure by the
most cost—-efficient means. However, unlike the Swan Lake HREP, where large
segments of berm could be created using mechanically dredged lake sediments--
no such opportunity exists at Calhoun Point. Accordingly, the structure would
be constructed of truck-hauled borrow material. As a means of maximizing
habitat value, the agencies recommended that borrow pits resulting from
construction be configured as non-forested wetlands habitat. The agencies
also requested that borrow material be removed from non-forested habitat areas
(e.g. existing crop fields, or degraded moist-soil units) rather than from
forested wetland areas. The District concurred in both recommendations,
since little additional cost was anticipated.

Design and construction considerations were included to ensure adequate
side slope stability for a berm ranging from 0-6 feet in height. A standard 1
on 3 side slope was judged appropriate for the earthen embankment. After final
grading, the structures would be seeded and mulched for erosion control. In
the case of the berm, the overflow zone would be armored with stone. Rock
rip-rap would be placed along shoreline areas prone to river action (e.g.
existing erosional areas, or areas with little adjacent tree buffer).

To accommodate O&M vehicles, a berm top road 10-feet wide would be
needed. The berm would be topped with 6" road course.

Potential impacts to wintering bald eagles was a concern--in particular,
the impact of construction related clearing on eagle perch trees. Eagles tend
to utilize large, open branched trees within 20 feet of the waters edge. An
interagency survey was made of the site's riparian tree corridor. From this
survey, it was judged feasible to keep the berm structure at a distance
greater than 20 feet along most sections of shoreline. In most areas a much
greater buffer zone (over 100 feet) was possible. This buffer zone for eagles
also has the advantage of further protecting the berm from shoreline erosion
effects.

Another concern was that any proposed berm structure not reduce storage
capacity during a major flood event, and that the structure be able to
withstand the erosional forces of river overtopping. An engineering decision
was made that this could best be accomplished by providing a stone covered
overflow section. The structure would be placed at an elevation one foot
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lower than the crest of the berm, and would be placed along the Mississippi

River near the confluence. This arrangement would allow flood waters to non-
erosively enter Calhoun Point, and would maintain the flood storage capacity

- of the point. : 66

Potential berm induced flooding in the vicinity of Grafton, Illinois was
an initial study concern. However, the District conducted an HEC analysis of
a berm built to crest elevation 424 NGVD, and found no indication of adverse
flooding impacts adjacent to, or upstream of, the project area. Most flood
impactable structures at Grafton were destroyed by the Great Flood of 1993.

During its review of the draft DPR, the public expressed a concern that
the berm structure not block existing private property culvert drainage across
roads. The District has included a provision for small culvert drains with
flap gates to remedy this problem. '

(6) Selective Deepwater Dredging. This measure was found to be
viable. Used in conjuction with the riverside berms, it would offset damages

caused by sedimentation for a much longer period of time than that afforded by
maintenance dredging alone. Biologically, this measure is more effective than
maintenance dredging alone, since habitat disturbance from redredging would be
less frequent. Selective deepwater dredging is acceptable to the agecies, and
it is seen as the only viable measure for restoring lost water depths to the
site's backwater fisheries habitat.

Two areas were considered for deepwater dredging, Pohlman Slough and
Squaw Island Slough (FIGURE 5.3). Three methods of dredging were analyzed,
mechanical dredging by clamshell, mechanical dredging by dragline, and
hydraulic dredging. Using incremental cost analysis, it was found that on a
cost per unit output basis, mechanical dredging is about the same whether it
is accomplished by clamshell or dragline methods. In general, the cost of
mechanical dredging was about 30% greater using mechanical methods over
hydraulic dredging.

At Pohlman Slough, the most cost efficient dredging option was hydraulic
dredging to a level of 10% of the total slough length. However, the
cost/output of a 40% level of hydraulic dredging increases only 15% while the
total fisheries benefits would increase 3-fold (from 16 to 49). Based on
prior HREP habitat analyses, $662/AHAG AAHU is judged to be a fairly
reasonable fisheries investment. On this basis, the more extensive level of
Pohlman Slough dredging has been recommended. In response to agency comments
on the draft DPR, the District modified the aerial extent of dredging to 75%,
while increasing slightly the total volume of material dredged.

Dredging at Squaw Island was not found to be cost efficient and was not
recommended for inclusion in the project plan. The values ranged from $2,032
(Option K2) to $3,035 (Option K4) per AHAG AAHU.

(7) Vegetative Filter Strips. This measure was not considered to
be viable. Filter strips represent a commonly applied soil conservation
practice, and are widely accepted among the agencies. However, due to the
gentle topography involved at the goose field area, farmland soils input via
sheet water flows into the goose fields area is likely to be very low. Thus,
filter strips would have a minor impact on the sedimentation of these
wetlands, and on the ARHU's. It is recommended that this feature be applied
only at the discretion of the IDNR site manager during the O&M phase of the
project.

(8) Meander Scar Improvements. This measure was not found to be
feasible. The alternative excavation/blasting and ditched interconnection
locations are shown 'in FIGURE 5.4. While engineeringly and biologically
effective to implement, this feature was not cost-efficient. The excavation

50



SNOILYIOT JAILVNYILIV--SIHNLONYLS TOULNOD HILVM HOIHILIX3 "S'S JHNOIS

h 4
s — @ \.e

SNOILVI01 JAULVYNYILTIV--SIHNLINYLS TOYINOD HILVM HOIYILNI ‘9'§ 3HNOH
7z 4y

INGWIOVId 3HNSOTD 3NV M3IN

\ IVACWEY 3¥NSOTD INVIQl0
TINNYHI HOYOUddY

HIBWNN NOILYIOT JUNLINULS

F13S "£°S JUNOI4

r/;

SNOLLOINNOOYILN HOLIG 310HLOd 4y &
\

SNOLLVAVOXI 310HIOd e |

)

/ 3LIS 39G34A GNVISI MVYNDS

67

51



method employed, bulldozing versus blasting, appeared to be of little
consequence, both methods yielding an unacceptable $1,569/WHAG ARHU. Adding
ditch interconnections between the potholes and Squaw Island Slough further
aggravated the cost/output relationship by increasing it to about $4,220/RAAHU.

(9) HWater Control Structures (including fish passage).

a. Exterior Structures.

This measure was found to be viable. As reflected in TABLE 5.3 the
measure was ranked high in its ability to address the project's goals and
objectives. Water control structures in combination with berms and pumps
would provide a complete water control system. As a component of this system,
gated gravity drains would be engineeringly effective in regulating water
levels at the site independent of river stages. This control would be
instrumental in assuring reliable conditions for the production and
availability of moist-soil plants and invertebrates as food sources for
waterfowl. Where applied, a modified water control structure would also
afford an effective means of fish ingress/egress at selected locations. The
agencies considered exterior water control structures to be essential to the
project. The agencies also considered the inclusion of a fish passage
provision at Pohlman Slough to be critical, and a fish passage provision at
other locations desirable if incremenetally justified.

It was agreed with the project sponsor that closed-top.(gated CMP)
structures would be used at riverside locations where only water control and
not fish passage was determined to be incrementally justified. The more
costly open-top structures (with combination stop-logs/sluice gates) would be
used in locations. where both water control and fish passage were incremetally
justified. The preference for an open-top structure is based on a concern
among fishery biologists that dark, closed-top structures could inhibit fish
movement. Operationally, the sluice gates would be used for water level
adjustments when water transfer via gravity is feasible. 1In addition, at
times consistent with the state's management objectives, and when the river
and lake levels are roughly equal, the stop-logs could be removed and the
sluice gates left wide open to facilitate fish movement. Other alternative
structures such as radial arm and roller gates were also considered. However,
the foundation preparation and treatment (pilings) that would be required to
ensure the stability and integrity of these structures made them several times
more expensive than the selected sluice gated structure.

An evaluation was made for potential exterior water control structures at
5 different river locations (FIGURE 5.5). Locations 1, 2 and 5 were competing
alternatives for the reestablishment of a Pohlman Lake connection to the river
system. The potential location 1 structure would be at the Brussels Ferry
landing area (Il R.M. 3.7) connected via a ditch cut to Pohlman Slough. The
location 2 structure would be in the area of the historical connection between
the Illinois River and Pohlman Slough (Il R.M. 3.1). Location 5 would be at
Miss R.M. 222.9, with a ditch cut to Pohlman Slough via the South end of Royal
Lake.

Initially, it was hoped that a location 5 entrance could be used to
periodically create a flow of water thru Pohlman Slough to improve water
quality (especially during the summer season), and that with some additional
structural modifications, it might also be possible to reduce the need for
water pumping (especially during the fall season) at the sites interior lakes.
However, the IPT analysis indicated that location 5 would not be able to
perform in this manner. The navigation pool is essentially.flat during the
summer and fall seasons of the year, and thus no useable water surface slope
‘would exist at these times to create a flow situation. In terms of cost
efficiency, location 5 was less optimal ($623/AHAG AAHU) than that for
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locations 1 and 2 (both $520/AAHU).

Location 2, as an alternative, was considered preferable to location 1.
Initially, it was thought that location 1 might have a lower O&M cost
associated with it, presumably the result of a periodic sediment flushing
action comming from the Brussels Ferry push boat operatlon. However, a review
of hydrographic maps revealed no evidence that the river deposition pattern at
this location was any different than that at location 2. Construction costs,
including dredging, would be about the same for locations 1 and 2. Location 2
would require a long but shallow dredge cut, and location 1 would require a
short but deep cut. A key and deciding difference between the two locations
was that location 1 would adversely effect two areas of cabins along with
their associated access roads.

In its review of the draft DPR, IDNR was concerned that easy access
between the Illinois River and Pohlman Slough could turn the slough into a
boat marina. Accordingly, the location 1 structure was modified to include a
locking gate. IDNR will be able to open or close the gate as desired to
regulate boat traffic.

The primary objective of the Squaw Island management unit is for
waterfowl, with fisheries management as a secondary consideration. Two
different waterfowl management operations were considered as a function of a
location 3 water control structure. The unit could function (1) as a wood
duck production area ensuring adequate slough water depths for late
spring/early,K summer brood rearing (Options Cl (open-top structure) and C2
(close-top structure)), or (2) as a green tree area (See FIGURE 5.9) making
invertebrates available to migrating waterfowl (Options C1(R) (open-top
structure) and C2(R) (close-top structure)). By incremental cost analysis, it
was determined that the placement of a structure for the sole purpose of wood
duck management is not incrementally justified (Option Cl, $15,694/WHAG AAHU;
Option C2, $10,020/AAHU). The placement of a structure for either the sole
purpose of creating a green tree area (Option Cl1l(R), $654/ARHU; Option C2(R),
$418/ARAHU), or in combination with wood duck production (Option Cl + CI1(R),
$581/AAHU; Option C2 + C2(R), $401/RAHU) appears justified. However, since so
few AAHUs are generated by an open-top structure, Option Cl alone, or Option
Cl in combination with Option Cl(R) were dropped. Accordingly, a closed-top
structure (with a CMP gatewell) with operation geared towards both wood duck
management (enhanced water levels within banks of slough during the April-May-
June time period), and green tree management (water raised above floodplain
area in November-December-January-February time period, and lowered during the
March to October period) is recommended.

At location 4 (entrance to Chickahominy/Silver lakes), the fisheries
benefits captured in addition to the waterfowl benefits make a combination
stop-log/sluice gate structure (Option D1, at $516/combined WHAG and AHAG
AAHU) a clear winner over that of a gated CMP (Option D2, at $1,439/AAHU). To
be acceptable to the project sponsor, the gated structures were sized to
discharge .excess interior storm water within 10 days from moist-soil unit
areas.

b. Interior Structures.

Initially, locations suggested for interior water control structures were
locations 1 (between Silver and Chickahominy Lakes), 2 (between Royal and
Chickahominy Lakes) and 3 (at tip of peninsula between Chickahominy Lake and
Pohlman Slough) shown in FIGURE 5.6. The location 3 structure would be used
only in a scenerio where south Royal lake is reconnected to Pohlman Slough.
Since that reconnection prospect was dropped, the location 3 interior
structure was likewise dropped.

Two types of interior structures were considered, stop-log units and
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gated-culverts. The stop-log design has several advantages over that of the
gated-culvert design. First, if constructed with a chamber width of at least
8 feet, the structure would allow for the periodic passage of IDNR maintenance
craft. Second, the stop-log structure would allow for fish movement between
the lake compartments. Third, the stop-log structures (Option El for location
1 at $234/combined WHAG and AHAG ARAHU,. and Option Fl for location 2 at .
$341/ARHU) were more cost efficient than the gated CMP structures (Option E2
for location 1 at $766/ARHU, and Option F2 for location 2 at $693/AAHU). For
the above reasons, stop-log structure Options El and Fl were recommended.

Following its review of the draft DPR, IDNR recommended that a third
interior structure (location 4) be placed at the south end of Pohlman Slough.
Based on the following rationale provided by IDNR, the District agreed to
include the location 4 structure.

* Structure (being open-topped) will allow for additional fish passage
into the other lake compartments. Pohlman is the main year round source of
fish at the Calhoun Point site.

* Structure provides an additional service access for IDNR boats.
* Structure cost is relatively low (< $50,000).

* Structure provides greater water level management control flexibility.
It completes the system.

/

(10) Sediment Deflection Vanes. This measure was not found to be
viable. Sediment deflection vanes were considered as a means of reducing
riverside O&M dredging costs in the vicinity of the exterior water control
structures. However, due to low water velocities along the lower Illinois
River, it was felt that the use of such a structure would be ineffective. The
entrances to exterior water control locations 3 and 4 have sufficient water
depth to make the need for future dredging unlikely. To lessen the need for
debris and sediment removal at location 2, it would be beneficial to extend
the CMPs to the bankline.

(11) Clearing Shoreline Woody Vegetation. This measure was found to
be viable. Used in conjuction with the berm-gate-pump water control system,
this feature is by far the most cost efficient habitat improvement measure
identified. With an aircraft delivered chemical application, the cost/output
relationship would be only $8-14/WHAG AAHU regardless of the extent of
application (i.e. 2%, 5% or 10% of the site's total terrestrial habitat
acres). In the past, the Department has found the herbicide Rodeo to be very
effective in killing undesirable woody vegetation to promote more desirable
waterfowl food plants (volunteer or aerially seeded).

The District considered alternatives to herbicide application, including
mechanical clearing, chainsawing, and hypohatcheting. Mechanical clearing
would be effective because it would provide for the removal of stumps and root
wads. Chainsawing would not be effective because one to two years after
cutting, willows and silver maples would grow back from the stump to the same
height, with more stems per plant than prior to cutting. The use of a
hypohatchet, which is an axe-like tool that injects an herbicide into the
tree, would be selective in that sapling-sized trees and seedlings could not
be treated. We estimated the cost of mechanical clearing to be about 20 times
higher than for herbicide application. Because mechanical clearing and
herbicide are both effective, we further evaluated the least cost herbicide
alternative.

Rodeo is registered with the U.S. EPA as appropriate for use in aquatic
environments. This herbicide has been written into the final version of the
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Section 404 evaluation report (APPENDIX DPR-C), and the state has had an
opportunity to review this report in consideration of its Section 401 water
quality certification (also in APPENDIX DPR-C). Rodeo would not be used in an
area near municipal water intakes. The nearest public water supply is at
Grafton, IL. Grafton takes its water from a well, not directly from the river
itself. The nearest downstream water intake is at Alton, IL. Human exposure
to the direct spray will be prevented by prohlbltlng access to the site during
spraying.

(12) Interior Levees. This measure was found to be viable. The
intent at the goose area is to flood portions of the crop fields during the
fall migration period. To accomplish this, two locations (FIGURE 5.7) were
identified as topographically suitable for the placement of earthen water
retention structures. However, to be effective, these structures must not
impound water during the summer growing season, as it could result in crop
damage. Accordingly, the design of each interior berm incorporated a small
stop-log structure. During the growxng season, the logs would be removed to
allow for interior drainage, while in the fall the logs would be inserted to
impound water. The stop-log structure opennings were sized to a width of 3',
this width is sufficient to drain a heavy (10-hour) storm event within 2 days.

All of the project's concrete water control structures, would have a
small manually operated gantry crane mounted for ease in placing and removing
stop-logs.

Both locations yielded similar cost/output relationships, Option Pl at
$434/ARHU and Option P2 at $608/AAHU. These values were sufficiently low that
a combination of the two measures, Option P3 (at $446/AAHU) was recommended
for implementation.

(13) Pumps. This measure was found to be viable. Pumps represent an
integral component of the berm-gate-pump water control system. The use of
pumps to water.and dewater is known to be engineeringly and biologically
effective in creating conditions conducive for the production and availability
of waterfowl foods. Pumps were considered for three management unit
locations: Chickahominy/Silver Lake, Squaw Island, and for the Goose Fields
area (FIGURE 5.8).

Pumping at Chickahominy/Silver Lake would require two separate pumps, an
input pump and an ouput pump. The need for two pumps, rather than a single
reversible pump, is due to the areas' hydrographics. At Illinois R.M. 2.5,
the water riverside of the berm is shallow, lakeside of the berm it is deep
and expansive with the interior lakes tending to drain in that general
direction. Therefore, this location is ideal for an output pump--discharging
water from the lake to the river, but is less favorable for moving water from
the river to the interior. By contrast, the area of Calhoun Point opposite
Island 525, is deep riverside and shallow lakeside, making it better suited
for an input pump.

IDNR's operational need at Chikahominy/Silver Lake is for the delivery of
3 feet of water in 10-days. This delivery rate is consistent with that used
at other IDNR river management locations. The District's hydraulics
computations indicate that a 48,000 GPM unit pump is required to achieve this
degree of water transfer capability. Both fixed (Option Hl at $1,535/WHAG
ARHU) and portable (Option H2 at $975/RRHU) type pumps were considered, but
only a fixed pump (belt driven by a trailer mounted diesel motor) option was
acceptable to the sponsor. This preference is because of the known
reliability of this type of pump for large water volume transfer requirements.
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FIGURE 5.8. PUMPS--ALTERNATIVE LOCATIONS
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The maximal pumping need situation at Squaw Island is dictated by the
recommendation to include green tree management. Under this scenario, water
levels would be periodically raised to as high as 422.0 NGVD. The rate at
which the area is filled would be less critical than it would be for the
moist-soil units. Considering the prevailing soil types and soil depths, it
was judged that a 5,000 GPM pump would sufficient for this site. The
difference in the cost/ouput relationship for the fixed (Option .I1(R) at
$304/WHAG AAHU) and portable (Option I2(R) at $263/WHAG AAHU) pumps was not
significantly different. Due to the relatively small.amount of pumping
required at this site, IDNR did not voice objections to using the less
expensive trailer mounted portable pump with a diesel motor and 500 gallon
fuel tank. Option I2(R) was recommended.

At the goose fields, water would be drawn from Pohlman Slough. The
filling time is not critical, and considering soil depth and soil type, a
5,000 GPM pump was considered sufficient. The proposed pump site (the lower
most end of the Pohlman Slough deepwater dredge cut) is readily accessible
from existing roads. Due to the relatively small amount of pumping required
at this site, IDNR did not voice objections to using a portable pump at this
location. Therefore, we have opted to use the more cost-efficient portable
pump (Option J1 at $362/AAHU).

After its review of the draft DPR, IDNR suggested that fish screens be
included at the pump facilities to protect fish against entrainment. The
District looked at the problem, and determined that from a design standpoint
it was feasible to include a fish screen at Silver Lake’s 48,000 GPM output
pump site (See Final DPR PLATE 15 for screen design). The District believes
that the screen mesh should not be less than 1.5" by 1.5", or else significant
amounts of debris will collect, thus impeding water flow. Fish smaller than
the 1.5 inch opening will pass through and into the pump.’

No feasible design configuration was found for the 48,000 GPM input pump
location near Chickahominy Lake. A screen would be too expensive at this
location due to the large area required at the pump, and would be subject to
high maintenance and damage from debris collection from the Mississippi River.
Because this pump is drawing water from the river rather than the lake--it
should pose less of a hazzard to younger fish. No specific design drawing has
been developed for the 5,000 GPM pumps. During its pumping operation, the
Department could screen an area by using stakes and a ring of hardware cloth.

(14) Forest Management Plan. This measure was found to be viable.
Several options were considered. These included mast tree plantings on
project dredge disposal areas (Option R1l), mast tree plantings in crop field
areas (Option R2), and a combination of both (Option R3). The cost per unit
output was similar for all three options ($134-166/WHAG AAHU). In recognition
of the fact that both R1 and R2 would be needed to offset forest damages
incurred by the construction of the project (and thereby avoiding the need for
project mitigation), Option R3 was recommended.

Subsequent to the incremental habitat analysis, the state provided an
assessment of Calhoun Point mast tree mortality resulting from the Flood of
1893. 1Its estimate was that about 50 percent of the site’s existing 230 acres
of mast trees have been destroyed. In view of the low cost/AAHU for the
forest management feature, and in recognition of the devastating impact of the
flood--the mast tree plantings measure was further expanded to include 115
flood damaged acres. FIGURE 5.10 depicts the forest management plan concept.

The HSIs presented in the habitat evaluation for bottomland forest
(Appendix J) are probably no longer valid for all evaluation species under
each project condition (existing, future without project, and future with
project). Habitat conditions were assessed prior to the 1993 flood. A survey
of flood induced tree mortality in the vicinity of the project area (pool 26)
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P S Ll FIGURE 5.10. FOREST MANAGEMENT PLAN.

Reforestation of cropland and disposal areas
(denoted by hatching).

Creation of forest clearings with mast tree plantings
(specific locations to be determined later).
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showed that about 37 percent of all trees and about 80 percent of all saplings
have died (Yin et al., 1994). If existing conditions had been evaluated after
the flood, about 11 of the 27 WHAG habitat variables applicable to bottomland
forest probably would have been scored differently (in most cases only
slightly differently). Without recalculating habitat suitability indices
(HSIs), existing (postflood) habitat quality probably would be higher for the
mallard and beaver, lower for the wood duck and prothonotary warbler, and
about the same for the green-backed heron and northern parula. Likewise, some
variables undoubtedly would have been rated differently for the future
conditions, leading to HSI changes for at least some species. With or without
the flood of 1993, the same habitat problems and opportunities would be
evident. Had the assessment of habitat conditions taken the 1993 flood into
account, the overall pattern of HSI changes, comparing the future-with project
condition against the future-without, would be expected to be similar to that
presented in Appendix J. Habitat quantity for the three project conditions
would also be unlikely to change. Therefore, the justification of project
features would not be significantly affected, especially for the forestry
management measures.

(15) Dredge Material Disposal into Backwaters. This measure was not
found to be viable. The concept of partially filling wetlands to increase
shallow water feeding habitat for waterfowl was strongly opposed by the state.
The state considered such a measure to be in conflict with the intent and
purposes of the Clean Water Act. The measure was deleted without further
analysis.

(16) Farmlands Dedication to Wetlands. This measure was found to
have only limited applicability to the Calhoun Point study site.

Calhoun Point per se has very little farmland within its boundaries. A
portion of the farmland that does exist (the goose fields area) has been
targeted for wetlands restoration.

Farmlands dedication to wetlands use on a broader scale has some major
difficulties. The purchase of large land tracts (at $1,000 to $2,500 per
acre, and potentially from unwilling sellers) does not in itself contribute to
improved habitat value. An acquired site would then need structural
improvements to yield wetlands benefits. High real estate costs would make it
difficult to achieve the "biggest habitat bang for the buck". Greater EMP
program cost-efficiency is achieved by utilizing lands (the majority of which
is non-agricultural) that have already been acquired, i.e. existing publicly
owned lands. A farm tract the size of Calhoun Point would require $6 million
to acquire and then additional millions for structural improvements to render
a meaningful restoration project.

It has been suggested that the District should put the Calhoun HREP on
hold until the Floodplain Management Assessment (FPMA) Study and an HREP
cumulative impacts study has been completed. It should be noted that the
intent of the FPMA is not to develop site-specific floodplain management
recommendations. Its purpose is to evaluate a broad spectrum of potential
management options ranging from total levee system removal to major increases
in the height of the existing levees. Expansion of the EMP is one option that
has been identified. It is too early to draw any conclusions about the future
direction of floodplain management. Regardless of the eventual direction
taken, the EMP is a valuable and necessary learning experience. The EMP will
provide a "tool box" of field tested habitat restoration techniques applicable
to any foreseeable future floodplain management setting.

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 Effects APPENDIX DPR-R). If all planned program activities turn
out to be a failure (and most evidence is to the contrary), it would not
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represent an irreversible, catastrophic adverse impact on the river's
ecosystem.

d. Plans Developed. Two major plans were considered. These plans were
formulated by combining one or more of the above described measures.

(1) Alternatjve A - No Federal Action.: This plan consists of a single
measure, the no action measure. Under this plan, no Federal funds would be
provided to meet the project purposes.

(2) BAlternative B - Wetlands Protection System. This plan is a composite of
all measures surviving the measures evaluation. Each measure is included in
its optimized configuration per the Section 5.C discussion. The measures are
selective deepwater dredging, riverside dike/berm, exterior and interior water
control structures, the clearing of shoreline vegetation, interior berms,
pumps, and forest management plan.

e. Plans Evaluated.

TABLE 5.6 provides a summary comparison of the various plans in
relationship to the project planning goals and objectives, and TABLE 5.7
provides an overall plan evaluation summary. Alternative A was rejected,
since it would do nothing to address the stated planning objectives.

Alternative B was found to be fully responsive to the project objectives.
It would restore habitat diversity lost to sedimentation by removing some of
the prior sediment deposition, and by reducing the amount of future
deposition. Fish spawning and overwintering habitat would be improve via the
reestablishment of fish access between the river and the site's interior.
Overwintering habitat would also be improved by the creation of deepwater
refuges. Dabbling duck habitat would be improved by increasing areas
available for waterfowl food sources by independent water control of the lake
compartments, by the elimination of shoreline woody vegetation, by the
reestablishment of mast trees, and by improved dewatering capability. Pumping
capability at Squaw Island would help assure adequate water levels for wood
duck brood rearing. Improved sheet water retention would restore habitat for
the canada goose. Increased mast tree production would also help restore
forested wetlands habitat diversity for many non-waterfowl wildlife species.

Based on the earlier measures evaluation, all measures included in Plan B
were judged to be engineeringly and biologically effective.

Cost effectiveness analysis and incremental cost analysis have become
required and helpful tools in the evaluation of environmental projects. The
tool of cost effectiveness analysis enables planners to impose economic
efficiency on the cost (production) side of the equation by assuring that a
range of cost effective plans are identified. This economic tool can ensure
that either a set level of environmental output is produced for the least cost
possible, or that for a set level of expenditures, environmental output
production is maximized. Although the cost analyses do not provide a discrete
decision criterion (such as the maximization of net benefits in NED analysis),
incremental cost analysis provides for the explicit comparison of the relevant
changes in costs and outputs on which such decisions may be based (IWR Report
#95-R-1, May 1995, "Evaluation of Environmental Investments Procedures Manual-
Interim: Cost Effectiveness and Incremental Cost Analyses").

The process utilized is termed "Nine Easy Steps" and these steps are
summarized below.

Plan Formulation Steps:
1. Display Outputs and Costs of Management Measures
2. Identify Management Measure Relationships



3. Add Costs and Outputs of Combinations

Cost Effectiveness Analysis Steps:
4. Identify "Production Inefficient" Solutions
5. Identify "Production Ineffective" Solutions

Incremental Cost Analysis Steps: »
6. Calculate and Display Incremental Costs

Additional Analytical Steps to Assist in Scale Selection:
7. Calculate Change in Unit Cost from No-Action Plan to all other
plans
8. Recalculate Change in Unit Cost from Last Selected Plan
9. Tabulate and Display Incremental Costs of Selected Plans

When completing the analysis, the District first analyzed the output and
cost data on a wildlife habitat unit (WHAG) basis. Then, given the
recommended level of WHAG output, similar steps were taken to analyze the
project from the perspective of aquatic habitat (AHAG).

During the WHAG only analysis, the plan which had the lowest Average
Annual Cost per WHAG was one that produced 368 WHAG units. Under normal
circumstances, if the project could be reproduced elsewhere, for example if
there were no limit of critical input resources (in this case, land available
to support similar projects), the plan which produced the 369 units at the
lowest Average Annual Cost per WHAG would probably be a good recommendation.
However, this project could not be reproduced elsewhere. The project site was
geographically limited and contained several unique features. The Incremental
Cost Curve was utilized to determine the overall project scale. As mentioned,
the smoothed Incremental Cost Curve revealed slight increases in unit
incremental costs until 544 WHAG units at which point the unit incremental
costs increased at a rapidly increasing rate.

To incorporate other important planning considerations such as
implementability, effectiveness, and completeness, the plan which produced 546
WHAG units at an average annual cost of $157,100 was recommended by the study
team. This plan, which produced 546 WHAG units, was included within the 109
plans which the analysis showed to be cost effective and efficient.

The WHAG efficient plan utilizing only the WHAG output as the significant
factor resulted in a WHAG output of 546 units and an AHAG output output of -6
units at an annual cost of $157,100. The Recommended Plan also produced WHAG
output of 546 units. However, it also produced an AHAG output of 129 units
for a total average annual cost of $215,500. This plan is an efficient plan
for producing the 129 units of AHAG output given the 546 units of recommended
WHAG output. The Recommended Plan resulted in a net increase of 135 AHAG
units (129 with the Recommended Plan versus -6 AHAG units with the WHAG
Efficient Plan) for an incremental cost of $58,400. After analyzing all data,
the Recommended Plan is economically efficient. The FIGURES 5.11 and 5.12
depict the WHAG incremental and average annual cost curves and FIGURES 5.13
and 5.14 depict the incremental and average annual cost curves for AHAG output
given the recommended level of 546 WHAG output.

The local sponsor (IDNR), and the USFWS have found Plan B to be generally
acceptable. For this reason, and for the other reasons stated above, Plan B
has been designated the Selected Plan for the project.
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FIGURE 5.13
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6. SELECTED PLAN WITH DETAILED DESCRIPTION.

a. Plan Components. The following is a general description of the Selected
Plan. Specific features of the plan are listed in TABLE 6.1 and are depicted
in FIGURE ES-1 and Plates 2 thru 15.

(1) Riverside berm. To reduce sediment input to the site, and as a
component of water level management, a berm would be constructed adjacent to
the site's Illinois and Mississippi River shorelines. Sediment reduction
would increase the longevity of the wetlands site, and water control would
increase the production and availability of plant and invertebrate food
sources to dabbling ducks.

Tree materials remaining after timber salvage will be placed as wildlife
and fish habitat structures. Tree piles as wildlife habitat will be created
in bottomland forest just land side of the riverside berm. The timber will be
placed into piles spaced about 500 feet apart. Fifty tree tops from the
proposed clearing for the berm will be placed into Pohlman Slough as fisheries
habitat. Tree tops will be placed in the water just off-shore of the west
bank of Pohlman Slough at 100 foot intervals for a total distance of 5,000
feet (down to about where the cabins end).

(2) Selective Deepwater Dredging. To increase wintering habitat for

riverine fishes, and to serve as a source of water for the goose field pumping
operations, 75 percent of Pohlman Slough would be dredged.

(3) Water Control Facilities (including Gates and Pumps).

Exterior Loations: To increase water level independency from the
rivers, water control facilities (gates and/or pumps) would be placed at
Pohlman Slough, Silver Lake, Chickahominy Lake, and Squaw Island. Water
control at Squaw island would be used to improve wood duck brood rearing
habitat and/or to provide a green tree management area. To permit fish access
to the site, the control structures would be of the open-top variety at the
Pohlman Slough and Chickahominy Lake locations.

Interior Locations. To achieve a degree of management independency
between the lakes, interior water control facilities (stop-log units) would be
placed between Chickahominy and Silver Lakes, and between Chickahominy and
Royal Lakes, and between Royal Lake and Pohlman Slough. The open-top design of
the interior structures would allow for periodic fish passage between the
lakes, and would allow for the movement of O&M boats between the lake
compartments. :

(4) Clearing of Shoreline Woody Vegetation. To increase the total site
acreage available for moist-soil plant production, shoreline woody vegetation
would be removed in certain locations at the interior sloughs. The targeted
acreage is 169 acres (10 percent of the site's total terrestrial habitat), but
in actuality it probably will be less given the fact that about 50 percent of
the trees within the site have died as a result of the 1993 flood.

(5) Interior Berms (and associated Stoplog Units and Pump). To improve

the production and availability of food crops at the Goose fields area,
improved fall innundation and summer drainage would be provided via the
installation of two small earthen embankment structures and associated stop-
log devices. A small pump unit would also be included as an aid to water
control.

(6) Forest Management Plan. To reestablish the presence of mast trees
as an important component of the Calhoun Point forest habitat, mast tree
plantings would occur at dredge material disposal sites, in certain existing
crop fields, and within bottomland forest where pin oaks have died as a result
of the 1993 flood. A detailed description of the forest management plan

67



84

-s2386 991N)S uZ% OM) YIIM P3ldl} $1BY 43y30 ay) ‘sBo)-dols YliM J3UUBYD 4O 41BY-3UQ *)3UUBYD 333J9u0d dol-uado 3piM G122 JO SISLSUD Jiun

¢ g2y uotleaala doj ‘suois-g Aq paizdajoud st pue '3un3donJls MO)1}J3A0 Ue se SIALIS (1334 000°2) 6°6l2 PUB £°022 "W'Y °“SSIW U33M1aq UO11J3S JaMO1]

*6L2 W'Y “SSLW 3B QAN 427 UOL1BA3]3 UMOJD 03 €22 "W'Y¥ °SSLW 3B (3peJb 33u) QAN 929 UOLIBA31d UMOJD WoJy sadoys 3Jn3ondls

*juswbas yoea 03 d1j1dads

*3IUN J0J3UOD JI3EBM JO SPLSaye] pue 9PLSJaALL pajedo)] sabneb jjeis YilM paJojiuow S)3A2) JI3BM
sajeb adInys Joj gLy pue ‘sBo}-dols Joj QAIN 9LY 40 uolieAlld

sabessed 9191YaA Joj 33846 1931S B YILM PalaA0od 3tun jodjuod jo doy

*Jeuueys Yoeoudde abeutedp Joj UOLIBABIX2 AD 000°01

ATTT1987 (BnoYs uewtqod (1)

SUG 138007 JOLJd93X3 ‘e
(SdWNd GNY S3LV9 ONIANTONI) SITLITIIVY TTOUINOD Y3ILVM

Mo)aq paqlJosap sBuibpalp jauueyo yoeoddde ¢ well osje 335 e
(deap ,4 03 Z 3nd ‘Buo)l ,002°0L ‘SPIM ,0S) YBNOIS Uewiyod 40 %G/ 40 BuLBpaJp dL\NeJpAH e
9NIDAIYA YILVAAIIA JAILIIT3S

(o6BJ9AR ,|) 3934 2 03} ( WOJ} S3lJeA jJuawbas jo JYy6LaH e

*(opedb 33uU) QAON 92% S! Juawbas 3J131Ud 3y} BUO)E UOLIBA3]S UMOI) @

‘peoJ ssaooe Buipue jeAoy YBLY 03Ul S3L3 juelH WISQ ;000°S SIY} ‘€22 ‘WY "SSLW 3e Butiuels e
JUsWbas peoy SsodJy butpue] jeAdy “(g)

QAIN

(ab6eJaAe ) 31934 ¢ 03} | wolj satdeA juawbas jo Iybiay
,008'L 40 9oURISLP B JO} 022 "W'Y °"SSIW Jeau paoeld deudis suo3ys-)

©3239} 005’'gL BUL1B103 €22 PUB G°4L2 W'Y "SSIW U2IMIAQ sal) Judwbas
JUSWSb3S JoALY (ddISSISSIH “(2)

(abeJaAe ;§) 1934 G 01 | WOJ} S3tJeA Juswbas jo IYGLay
,008°L 40 @ouUBlISIP B 4O} §°2Z "W'¥ "1l Jeau paoeld deudis suois-3
*(apedb 38u) QAON 42¥-SI IudWBas wJag 3J13Ud BUOlE UOLIBAS1D UMOI] e
*35UaN) U0 JIALJ 3yl 03 ybnoys uewjyod Buoje
AJJaj §,19ssnJg 0 Yinos punosb YBly wodj Buipuaixa ‘gz°¢ pue z°Z W'Y 11 U3IMlaq sal) juswbes e
: JUSWBas§ JoAly sioutj)yl (L)

"§aanjeaq 15109
-3dede ,gog peoeds ‘wiaq jo paempue) sa)id ysnaq se psoeid Jaquil pabeAjesun Butuiewsy e
193} 000'0L JO} S)BAJaIUL 300} QOZ 3B BuluulBaq ‘ybnols uew)yod 4o Joys 3saM Jjo pade)d sdoy 9343 05 e
1s24n3on43s 3jeliqey se pasejd (Jaquil pabeajesun) s3adl padeald
+(BULpPpPaq PEOJ JOj 100)-8) 300j-0} SI 9Jn1oNJ43s pa3aidwoo 4o YIpiM uMod]
. *3s4n0d peod aiebasbbe Youi-9 YiiM wiaq jo doj
*sado}s apls § U0 | Y3IM ()B1J9IBW MOJJOG WOJ}) 2J4NIONJIS Juawijuequa uayidel

"$3Jdn3ea4 jedausy e

aJde jeyy asoy} usyj pue ‘sjuswBas ¢ ))e 0} UOWMOD S3JN3ea} SJe Molag 323} 00L'0S Bulieiol sijuswbas ¢ Ul SI BJNINJIS e
Wy38 JAISY3ATY

1

/T Nv1d @312373S 3H1 4O SIN3INOJWOD °1°9 378Vl

Vaa)



'pPoo1) g661L AQ Pa111LY 31s9Jo) jo saude G| ULYILM sBuijueld 984} ISeW e

*sp1oL) doud BuLysixs jo sauode Qg uo sbutjued 2a4) IS e

*a1ls Jesodsip )eLdJajew abpaJp jo seude Gz uo (sjyeo uild °6°8) sbuijue)d 9943} ISEHW e
NV1d INJWIOVNVW 1S3d04 9

*(UNOI 4O UOL}DJOSLP JB USBJDS YSL) 9JLM UlLM) JLun aALJp pue dund ajgejJod WdD 000°G e
*QAON |2% uoLleA®)® J001j ‘(2) Sednionuls Gojdols oapim .m .
o>wz 92% UOLIBA9]® UMOJD--SUOLSSeJdap jedtydeabodol spiot) 9soob om) ssodde A)jestbajedis pasejd jusupjuequd JO AD 002°S e

(SLINN 901d0LS QILVIJOSSY (NV) SIIAIT UOIYIINI °§

*S9JdR 49| JO ‘sedde jeilgey 1BLJ}SeJJ9) 130} S,91LS SY} JO %0l JO JUSIXd 9y} 03 (dpLoiquay Buisn) uotjelaboa a)dew JaA)LS/MO1YLM BUNOA JO JeAcwaY e
'NOILVIIOIA ACGOOM INITIHOHS SNIUVITD %

*abessed 91d21yeA Joj 83eub INOYILM ‘aunionuls 601doys apim ,Q e
AITITo8] (bnoYS Uelifjod/s%eT jeAoy  (g)

*18uueys yoeoudde sbeuledp JOj UOLIBABIXS AD (0S‘9 o
‘obessed 9191YsA Joj 91eub yiLM ‘eunyonuys 6ojdols opitM ,@ .
AYL11oe4 oye7 1eAoy/AULWOURYDIIY)  (2)

69

*obessed 810LyaA Joj 31e46 JnNOYILM ‘9unyonuls 601dols opLM ,Q e
AJL11oR4 8Ye] JSATLS/AULWOURYDLY] ()

$8J4njonJls JotJdsjul °q

*18uueys yoeoudde sbeuledp J0j UCLIBARIXD AD Q0%‘Y

*(¥NQI jo uoL3}Ledsip je pade)d SUsBJIS USL) YILM) juel 1anj ajqejdod uojjeb gpg wod) payany ‘jiun aAlJp ajqeydod yiim dund sygejsod WdD 000°S
*91eb 821N)S YIitM utedp AJLAedb dWd Jojsuwelp ,2% SUO UO S3SLSUOD }Lup

3l]1oe] pueysy men

Nje o o

(7)

*)8uueyd yoeoudde sbeutedp J40j UOLIRABIXS AD 009°2L
‘GADN 224 uotleAole je adid abueydsip ,2% JO IJ9AUL UILM ‘QADN %Ly SL UoLleAs)s ayejui dund
*juey jany aiqeidod uojieb goo‘lL wody parany ‘juerd 19salp aiqeidod dH L0y YiLm ‘pajunow Ajusuewdsd dund yndul WdD 0009y
*S3LUN 10JIUOD J8}BM JO 8pLSeje] pue SpPLSJOALJL paledo) sabneb }je}s Ujim paJo}Luowl S)9Ad) Jo3BM
*sayeb 821n)s 40 QY pue ‘sboy-dols 4Oy QADN 9Ly JO UOLIBAD]]
*gbessed 9121ysA Joj ©318U6 1991S B Y)LlM padanod jiun jo doj
*sajeb 8oiN|s 2% OM} YILM jiey Jsyjo sy ‘sbo1-dols yiiM pelll) jley-sug *)suueyd 9394ouod doy-usdo SpLM 6,22 JO SISLSUOD jtun diseg e
3111084 9)e] Autwoyeddiyy (g)

ysew ,G° — X .Gl YILM POpNIdUL USBJDS USL4 e

*GADN Q2% uolLleAe)s je adid wmgmzuwpv wiYy jo uLw>cF UILM ‘0ADN ¥1¥ SL uoLlleaald ayejul dund e

*juel 1anj ajqejdod uoyjeb gpQ‘| wodj parany ‘jueid uomod yesaip alqejdod dH /0% UYILM ‘pajunow Aljusuewdad dund 3ndino WdD 000‘QY e
AlL1Loed ayeT JBATLS (2)

(P33) 179 F1avVL

85



86

*seuoe g7 ‘YBLY ,g ‘juswuRqUR 4O AD 000°GZ e
§931S jesodsiqg abpaig ‘o

v *301 Buiyded Buipuel jeAoy 8yl JO AJLULDLA 8Yy3 ulL
pROJ 93A9) 8Y} SSOJOR JBYJO 8Y} pue ‘aunidondls J0JIU0d J91BM JOLJD1IXS UBno1S uewyyod 8yl Jesu jutod suo je padeld aq pynoM sajeb JOo43UOD SS90y e
: §938H 10JJUO) SSo00Y o931S °q

*3n)jeA Spue)l}am adueyua 0} se Os padJnbLjuod pue pedejd 8q ])LlM SeaJe MOJJOq
9say] ‘9)qLssod jU9IX8 O] ‘UOLIDNJISUOD }09[oud BulJnp seaue MOJJOQ Se asn Joj pajeublsap ussq SABY Spue] PauMo A)ledsped Jo sadde |y Aydjewixodddy .

Seady MoJJog ‘e

SAUNLVI4 ¥IHIO

‘4

(P32) 179 318Vl

70



87

follows. Planting will occur during spring (1 March - 15 April) and/or fall
(1 October - 15 November).

(a) Reforestation of Cropland and Disposal Sites. One hundred

fifteen (115) acres of cropland and disposal areas will be reforested. Of the

269 acres of cropland within the project area, 110 acres will be planted with
mast trees to improve bottomland forest species abundance and diversity, and
to improve wildlife habitat. The cropland to be planted consists of eight
parcels (see FIGURE 5.10): the two dredge material disposal areas by Pohlman
Slough (8 and 13 acres), two previously planted areas in which seedlings died
due to the 1993 flood (5 acres by Pohlman Slough, 4 acres by Squaw Island), a
small area along the Royal Landing access road (5 acres), a long skinny
portion of a field next to Pohlman Slough (8 acres), and two large fields west
of "Goose Field" and along the county road (67 acres). The 5-acre disposal
area located at the tip of Calhoun Point will also be planted.

Tree planting at Calhoun Point will be done using an experimental
approach wherever possible. Planting on "high" cropland (above 424 NGVD),
which will affect about 80 acres including the disposal areas, will consist of
a control (bare-root seedlings only), and two treatments (bare-root seedlings
with tree shelters, and 2 gallon containerized seedlings). Seedlings will be
on a 20 by 20 foot spacing. One large seedling will be planted for every four
small seedlings. One tree shelter will be placed around every third small )
seedling. For areas below elevation 424 feet NGVD (about 30 acres), seedlings
in 2-gallon containers will be planted on a 20 by 20 spacing.

In all areas to be planted, a ground cover of wheat, switchgrass,
and redtop will be established first to minimize the potential for competition
from woody invaders such as cottonwood and silver maple. The groundcover
between the tree seedlings will be mowed annually, and herbicide will be
applied twice a year to control undesirable herbaceous vegetation. Mowing and
herbicide applications will occur each year for a period of six years
following planting to ensure that tree seedlings have a good chance of
survival.

Natural regeneration was determined to not be desirable for two
reasons. The seed source of hard mast species, such as the oaks and pecan, is
believed to have been much reduced because of the flood of 1993. Also, tree
species such as silver maple and cottonwood would outcompete any natural
recolonization by hard mast species. Tree species to be planted are native to
Calhoun Point, and include pawpaw, river birch, pecan, shellbark hickory,
sugarberry, hackberry, stiff dogwood, hawthorne, persimmon, water locust,
honey locust, Kentucky coffee tree, bur oak, pin oak, and swamp white oak.

All of these species will be planted in areas above 424 feet NGVD, whereas
only river birch, persimmon, and water locust will be planted in areas below
424,

The three disposal areas will contain up to three feet of
hydraulically dredged sediment. Lack of drainage within dredged material
placement sites hindered reforestation efforts at the Rock Island District’s
Brown’s Lake project in Jackson County, Iowa, where sediments measured 6 to 8
feet deep (USACE, 1993). Drainage was facilitated by construction of a
drainage ditch through the site. A drainage ditch within each of the three
disposal areas at Calhoun Point may be required.

(b) Tree Plantings within Existing Forest. Like reforestation of
cropland, tree plantings in bottomland forest will also be experimental.

One hundred and fifteen (115) acres of forest will be planted with 2-gallon
containerized seedlings in areas predominated by pin oak that were killed by
the flood of 1993. The total area of plantings was determined by multiplying
the estimated area of, bottomland forest supporting hard mast species (230
acres of "high" bottomland forest above elevation 424) by the estimated
percent mortality of all trees within the project area (50 percent). Planting
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of containerized seedlings in forest clearings will include a control
(planting with herbicide application only) and one treatment (planting with
mechanical clearing of small dead trees, establishment of groundcover, and
herbicide application). These two conditions will each involve half of the
forest area to be planted.

: A typical area to be planted, including clearings, will vary in size
from about 8 to 10 acres, and will be located above elevation 424 feet NGVD.
There will be about 12 to 14 planting areas, scattered across the project
area, and they are likely to be long and narrow, as dictated by local
topography. The exact location of planting areas is not known yet, but will
be determined prior to the plans and specifications stage.

Within half of the planting areas, small trees (8 inches diameter at
breast height or smaller), vines, and brush will be mechanically cleared
primarily to reduce shading, but also to make mechanical planting equipment
more accessible. Larger trees will remain undisturbed to provide snag habitat
and partial shade for seedlings to be planted. Each planting area will be
sprayed with an herbicide to kill invading tree seedlings that could compete
with seedlings to be planted. A groundcover of wheat, switchgrass, and redtop
will be established within each clearing to further reduce the potential for
competition from woody species like cottonwood and silver maple. However, it
is expected that some individuals of woody invaders will survive to maturity,
and this is desirable because they will complement the species to be planted.

Tree species to be planted are native to Calhoun Point, and include
pawpaw, pecan, shellbark hickory, sugarberry, hackberry, stiff dogwood,
hawthorne, persimmon, honey locust, Kentucky coffee tree, bur oak, pin oak,
and swamp white oak. To maximize seedling survival, trees will be planted in
areas that supported pin oaks prior to the 1993 flood. Material to be planted
will consist of seedlings in 2-gallon containers, and they will be planted at
least 15 feet apart and 20 feet from any forest edge.

The groundcover in between the tree seedlings will be mowed twice
annually for the first three years. At about year ten or twelve, oak
seedlings will be released from any shady conditions that would eventually
lead to their mortality. Any overhanging canopy will be cleared to allow
direct sunlight to reach the ground.

(7) Other Features. Two sites within the project area have been
identified for borrow. Borrow activities have been designed to avoid or
minimize impacts to higher elevations. Higher elevations offer the greatest
protection from flooding and the best chances of seedling survival if these
areas are ever reforested with mast tree species in the future. Earthen
material taken from the borrow area in the goose field will come mostly from
the lower elevations within this site (see PLATE 2), and most of the area
above 424 feet NGVD will be avoided. The borrow area adjacent to the Royal
Landing access road (see PLATE 3) consists entirely of high ground (426 feet
NGVD and higher), and only one foot of earthen material will be removed from
it. With regard to nonforested wetlands, about one foot of material will be
removed from the goose field borrow area, which will provide a larger area to
be artificially flooded in the fall to attract Canada geese.

b. Design Considerations.

(1) Structural/Mechanical/Electrical Considerations.

The design requirements established for each of the alternative project
measures is provided by TABLE 5.1. The actual components of the Selected Plan
are described in Section 6.a. above and in TABLE 6.1. The project has no

electrical components.

The rationale for the structural/mechanical design decisions is included
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in: Section 5.C. (5) for the dike/levee structure (including aspects of
structure alignment, elevation, construction method, slope stability, erosion
control, overflow zone, and vehicle passage); Section 5.C. (9).a for the
exterior water control structures (including combination stop-log/sluice gate
structure vs gated CMP structure, open-top vs closed-top structures, roller
gate and radial arm strucutres, structure location, and boat access control
gate); Section 5.C.(9).b. for the interior water .control structures

" (locations, stop-log vs gated CMP type structures); interior levees (1ocat10n,

stop-log structures, gantry cranes), and pumps (locations, capacity, fish
screens) .

(2) Substrate Exploration Data. Drillers advanced 22 borings with a
drill rig using auger and rotary methods. Where conditions prohibited access
by the drill rig, 14 borings were made using a hand-held power auger. The
exploration program revealed that the stratigraphy of both the Illinois and
Mississippi River reaches consists of a layer of lean clays overlying a coarse
grained substratum. The overburden is 41 to 78 feet thick and is underlain by
bedrock. Specific data for these reaches, and the locations of the interior
structrues and borrow pits are provided by APPENDIX DPR-F.

(3) Soils Testing Program. Atterberg limits were determined for all
fine grained samples, the grain size distribution of all coarse grained
samples, the moisture density curves for compacted borrow pit samples, and the
unconfined compression strength of selected undisturbed and compacted samples.
The field logs and results are provided in APPENDIX DPR-F.

(a) Earthen Embankment. No detailed slope stability analyses were
performed. The embankments for this project would be constructed of
semicompacted earthen materials obtained from the identified borrow pits. The
embankments would be 4 to 6 feet high and would be required to hold back no
more than 2-feet of differential head. Based on experience with two other
similar EMP projects in the region, the shear strengths of the foundation and
compacted clays are judged to be adequate to perform their desired function.
Bearing capacity, settlement and lateral earth pressures analyses will be
performed for the pump stations, gravity drains and other various water
control structures during the Plans and Specifications phase of the project.
The exploration and testing program provides all the information necessary to
complete these detailed analyses.

(b) Underseepage. No detailed underseepage studies were performed
for this project. The overlying blankets appear thick enough to prevent
significant volumes of underseepage from entering the system at the design
differential heads.

(4) Historic Properties. The proposed limits of the goose field borrow
pit has been designed to avoid each of the five identified archaeological
sites.

c. Construction Considerations.

(1) Water Control Facilities. The District will determine the
construction dewatering requirements during the Plans and Specifications
phase.

(2) Endangered Species. To avoid impacts to three Federally endangered
and threatened species, the District will place special conditions on the
contracted work, as found in the three following paragraphs enclosed in
quotations. The contracting officer will ensure appropriate compliance.

(a) 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 will
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will be included as part of the contract specifications. The speciai
condition for the bald eagle states:

"No construction work or activity, located within 500 feet of any night
roosts, will occur during the day or night while bald eagles are present
during the winter and using the roosts. Such work will be postponed until the
eagles leave the area. This includes but is not limited to tree clearing.
Although no bald eagle nests now occur within the project area, if a nest is
encountered, then a management plan will be developed and implemented in
accordance with the U.S. Fish and Wildlife Service's recovery plan for the
bald eagle."

(b) Indiana Bat. The special condition for the Indiana bat states:

"The felling of trees greater than 9 inches diameter at breast height will
be scheduled during September through April, which is outside the period May 1
- August 31, when Indiana bats are known to inhabit summer habitat. If for
any reason clearing of trees greater than 9 inches diameter at breast height
has to be carried out during the period May 1 - Rugust 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 felled. The team will consist of representatives
from the Illinois Department of Natural Resources, U. S. Fish and Wildlife
Service, and St. Louis District. The District will enter into section 7
consultation with the U. S. Fish and Wildlife Service if removal of a roost
tree during the period May 1 - August 31 is proposed.”

(c) Decurrent False Aster. The special condition for the decurrent
false aster states:

"Although the decurrent false aster is not known to occur within the
project area, if it is encountered during the construction phase, then
construction activity will cease immediately and the U.S. Fish and Wildlife
Service will be notified."

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

(4) Historic Properties. In the unlikely event that archaeological
remains are inadvertently uncovered during the completion of the project, all
construction activities in the immediate vicinity of the find shall be halted
until a determination of the significance of such remains has been completed.
Such evaluations shall include coordination and input from the State Historic
Preservation Officer.

(5) Permits. A number of permits are required by the IEPA. Section 401
water quality certification has been granted and is included as part of
APPENDIX DPR-C. A NPDES permit for storm water discharge will be obtained 48
hours in advance of the initiation of construction, as required by the IEPA.

A request for a permit to burn trees in the open air at the site will be
submitted to IEPA prior to construction. An IEPA aquatic pesticide permit
shall be applied for prior to construction. permit has been requested from
the IDNR (see APPENDIX DPR-B request), and will be obtained prior to the
initiation of any project construction.

A waterways permit has been requested from the IDNR (see APPENDIX DPR-B
request), and will be obtained prior to the initiation of any project
construction.

d. Operation, Maintenance and Rehabilitation. The Operation, Maintenance and
Rehabilitation responsibilities of the project sponsor, IDNR, are described
below. Maintenance is defined as the repair and replacement associated with
hydrologic events (including minor storm and flood events) that do not exceed
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the level of design for the project. For Calhoun Point, this level of design
has been designated as the top elevation of the berm structure (elevation 424
NGVD). (In the project area, river stages would remain at or below this level
more than 67 percent of the time.) Consequently, such operation and
maintenance responsibilities shall include, but are not limited to, the
following:

(1) The sponsor (including representation from the IDNR Division of
Fisheries) shall prepare annual management plans which incorporate operational
activities including water control and manipulation, plantings, day~to-day
project observation, inspection, record keeping, visitor monitoring,
vegetation control and planned maintenance activities. (The Plans shall be
mutually agreed upon between the sponsors and the U.S. Army District Engineer
in charge of the administration of the project, and may be amended as
necessary.) A site regulation plan for water control is provided by APPENDIX
DPR-N. This planning effort will give consideration to both waterfowl and
fisheries benefits. This plan will undergo further coordination and
refinement.

(2) The sponsor (including representation from the IDNR, Division of
Fisheries) shall operate project features, such as the gates and pumps, to
insure accomplishment of the Management Plan.

(3) The sponsor shall not collect any fees other than the state hunting
and fishing game license and the state waterfowl blind draw fees. No fees may
be charged for the ingress and egress of these areas for the purpose of
hunting and ‘fishing.

(4) The sponsor may use the project for the production of crops to
provide food for wildlife, as permitted by current agreements regarding
General Plan Lands. : .

(5) The sponsor shall provide all operation and maintenance of project
features in acgordance with manufacturer data and Corps of Engineers
recommendations. (The Corps of Engineers will provide manufacturer O&M
requirements for all manufactured components of the project, as well as "As
Built" drawings and shop drawings for all facilities constructed, as soon as
possible after construction is complete.)

(6) The sponsor will perform routine berm and closure maintenance, which
includes mowing the berm (to 10 feet beyond the berm toe) once a year, in the
fall; removal and/or control of unwanted vegetation from the berms; removal of
all debris; some rock material repair, unwanted reshaping of the surface of
the existing berm slopes to eliminate gullies, and/or shallow depressions
resulting from the normal "peeling action" that occurs from overtopping and/or
wave action; rodent control; inspection; and litter removal.

(7) The sponsor shall provide routine structural maintenance, which
includes painting of metal items; removal of vegetation from expansion,
contracting, and monolith joints; day-to-day inspection; sealing and caulking
of various joints; vandalism obliteration; and road grading.

(8) The sponsor shall provide routine mechanical/electrical maintenance,
which includes lubrication, oil changes, inspections of equipment, touch-up
painting, testing of equipment, record-keeping, and vandalism repairs.

The Corps of Engineers will inspect the project at least annually to determine
the status of operation and maintenance being performed by the sponsor.
Representatives of the sponsor will be invited to attend. The inspection will
follow procedures outlined in the latest issue of DIVR 1130-2-304 entitled
"Project Operations - Maintenance by Local Interests." The report following
this inspection will serve as a basis for the sponsor and/or Corps of
Engineers (in the case of rehabilitation) to make required repairs and/or
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changes to the Operation and Maintenance procedures. In addition, the Corps
of Engineers may also make periodic inspections at various intervals for the
purpose of determining compliance with the approved Annual Management Plan by
the sponsor.

The Corps of Engineers and the sponsor will cost share 75/25 percent any .
‘mutually agreed to rehabilitation of this project. Rehabilitation shall be
considered any reconstructive work needed in excess of estimated annual O&M as
a result of specific storm or flood events which exceed the design event. For
Calhoun Point, rehabilitation features consist of the following:

——- Interior drainage ditch dredging consisting of subsurface excavation of
sediment deposited as a result of hydrologic events exceeding the design event
and necessary for wildlife habitat and other environmental features of the
original project design;

—-- Riverside berm structure repair of damaged areas within the zone of
riprap protection which requires the purchase of new riprap and/or bedding
material, and;

—-—-— Earthen embankment repair, including the obtaining, placement and
compaction of suitable impervious material in the damaged areas. (Damaged
areas extending less than four inches below the "as-designed" surface of the
earthen embankment are considered routine berm maintenance.)

The proposed project is located on lands managed as a National Wildlife Refuge
by the IDNR under a Cooperative Agreement with the USFWS. The USFWS Regional
Director and the District Commander will sign a Memorandum of Agreement for
Enhancing Fish and Wildlife Resources addressing the relationships,
arrangements, and general procedures under which the USFWS and the Department
of the Army will operate in constructing, operating, maintaining, and
rehabilitating the project.

Upon completion of construction, an Operation and Maintenance Manual will be
prepared and signed by both the USFWS and the District Commander. This manual
will provide specific requirements for operation, maintenance, and
rehabilitation of the project; as-built drawings; shop drawings;
manufacturer's operation and maintenance manuals; and, specific procedures for
project review and inspection, rehabilitation, abandonment, improvements or
alteration. '

The Corps of Engineers recognizes that this HREP project is experimental in
nature and that its operation contains an inherent element of uncertainty.
While the joint formulation of this project with the IDNR and USFWS has
ensured that most problems have been addressed, the current state-of-the-art
is going to leave some questions unanswered until project operation begins.
This is one of the HREP program's strengths - the fact that there is latitude
to try things which are new and untested. In the same vein, if the operation
of the project as set forth in the DPR proves unworkable, the St. Louis
District will work with the sponsors to correct the. problem through structural
alteration of the project, or to modify the management approach. The
project's Operation and Maintenance Manual will also provide for the worst
case as follows: "... upon mutual agreement by the parties involved, and when
costs of operation, maintenance, repair and rehabilitation are substantially
in excess of the DPR's estimates, the project shall be abandoned.”

e. jec ormanc valuation Monitori an. The purpose of this
section is to summarize the performance evaluation aspects of the project.

The principal types, purposes, and responsibilities of project evaluation are
presented in TABLE 6.2. The plan for post-construction qualitative field
observations and quantitative measurements are presented in TABLE 6.3. To the
extent possible, methods will be standardized with the methods used for other
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HREPs, and with the Upper Mississippi River System - Long-Term Resource
Management program, in general.

The plan will also include annual monitoring of seedling survival until the
end of the EMP-HREP program in 2002 (about 2-3 years of data). Data will be
collected to determine if statistically significant differences in percent
survival exist between planting conditions within cropland and forest.. The
most cost effective planting method will also be identified.

f. Real) Estate Requirements.

(1) General. All lands needed for project construction are under Federal
ownership. They were acquired about 50 years ago by the Corps, and were later
designated as General Plan lands. The General Plan, dated March 1961, was
approved jointly by the Assistant Secretary of the Army, the Secretary of the
Interior and the IDNR; and as prescribed in a Cooperative Agreement, dated
February 1963, between the Department of the Army and the Department of the
Interior.

The principal objective of this General Plan is to provide optimum habitat for
wildlife species. Secondarily, the General Plan lands provide water-related
recreation opportunities such as sport fishing, waterfowl hunting and
trapping. The Calhoun Point portion of these lands is managed by IDNR in
accordance with said plan.

Initially, the Corps' need to regulate river stages for navigation represented
an enhancement to the value of the site's fish and wildlife habitat. However,
in recent decades, sedimentation has severely impacted.this resource.
Restoring these habitats via the HREP would provide spawning and rearing
habitat for fish, feeding and resting habitat for waterfowl, breeding habitat
for wood ducks, and life support to a variety of forested wetland wildlife
species. Thus, the proposed restoration is consistent with the provisions of
the General Plan. -

(2) Ogg;gtioﬁ, Maintenance And Rehabilitation Agreement. The USFWS and IDNR

will assure that operation and maintenance (including repair and replacement)
will be accomplished in accordance with Section 906 (e). The sponsor's total
estimated annual operation and maintenance cost for the project is $42,916.
An Operation, Maintenance and Rehabilitation Agreement will be developed
during the construction phase of the project which will more specifically
define the operation and maintenance requirements for the lake area. In
addition, the operation and maintenance agreement documentation for the
hillside program will be finalized and signed.

This final DPR (APPENDIX DPR-A) provides the following:

1. A letter from IDNR indicating support for the project, and a statement
that the agency will cooperate with USFWS to assure the O&M is accomplished as
described in the DPR;

2. A draft OM&R Agreement between the District Commander, St. Louis District:
and the Regional Director, USFWS;

g. Cost Estimates.

(1) Construction. An estimate of the initial construction costs is
presented in TABLE 6.4 (base year dollars) and TABLE 6.5 (fully funded
dollars). A more detailed breakdown of base year costs is provided by
APPENDIX DPR-P. Project costs were optimized through careful consideration of
construction costs versus the environmental benefits of each potential project
feature. This process included consideration of berm alignment, height, and
construction method; type, number and placement of gated water control
structures and pumps, the location and extent of deepwater dredging, the
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TABLE 6.4

PROJECT COST ESTIMATE SUMMARY--
BASE YEAR DOLLARS

Cost Account No. Description of Item Estimated Cost

0l.-.-.- - Lands and Damages S 18,000
02. . ._ Relocations 7,500
06. ._._ Fish and Wildlife Facilities 3,031,700
30._._._ Planning, Engineering and Design 1,015,000
3. _._._ : Construction Management 512,600
Other* 678,600

Subtotal 5,263,300

Contingencies 654,000

TOTAL PROJECT COST $5,917,300

(Base Year Dollars)

* Field Office Overhead, Mob, and Haul Road; Home Office Overhead; Profit, and Bond.
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(1) Construction. An estimate of the initial construction costs is
presented in TABLE 6.4 (base year dollars) and TABLE 6.5 (fully funded
dollars). A more detailed breakdown of base year costs is provided by
APPENDIX DPR-P. Project costs were optimized through careful consideration of 100
construction costs versus the environmental benefits of each potential project
feature. This process included consideration of dike/levee alignment, height,
and construction method; type, number and placement of gated water control
structures and pumps, the location and extent of deepwater dredging, the
extent of shoreline woody vegetation clearings, the extent of mast tree
plantings, the number of interior levees at the goose fields area, the
presence or absence of pothole excavations and interconnecting ditches. The
total project construction cost differs only slightly from that indicated in
the original project fact sheet. The reason the difference is that the
original cost estimate was based on very preliminary information. The present
estimate was developed using current designs and quantity take-offs, recent
bid abstracts for projects in the area, detailed cost estimates and estimator
judgement. The price level for this estimate is October 1994. The costs
estimate was accomplished using the Micro-Computer Aided Cost Engineering
System (MCACES). The MCACES details 80 percent of the total construction
costs (including labor, materials and supplies, and applies an appropriate
contingency to each line item cost).

(2) Operation, Maintenance and Rehabilitation. A detailed estimate of
operation, maintenance, and rehabilitation costs is presented in TABLE 6.6.

These quantities and costs may change during final design. Site operation
will involve the regulation of gates and pumps. Maintenance costs are here
defined as those costs of repair and replacement associated with hydrologic
events that do not exceed the level of design for the project. On this basis,
the principal maintenance features of the project consist of pump repair, pump
replacement, gatewell maintenance, gate repair and cleaning, gate replacement,
structures inspection/reporting, road resurfacing, and a portion of the rip-
rap repair, and embankment repair. Rehabilitation is here defined as
reconstructive work needed in excess of estimated annual O&M as a result of
specific storm or flood events. For the Calhoun Point project, rehabilitation
features consist of interior ditch redredging, and a portion of the rip-rap
and embankment repairs. '

Dredging is expected to be minimal, consisting of redredging the drainage
ditch system perhaps once in 25 years.

Since the USFWS has entered into a cooperative management agreement with the
state of Illinois, the state will continue to be responsible for the operation
and maintenance of that area in accordance with the cooperative agreement.

(3) Performance Evaluation Monitoring Plan. TABLE 6.7 provides an estimate
of costs related to the project’s performance evaluation monitoring.

h. Construction Schedule. TABLE 6.8 presents a schedule of project
completion steps.
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