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EXZCO"?IVE S'OMMARY 
The Swan Lake Habitat Rehabilitation and Enhancement Project (HREP) is located adjacent to the west bank of the Illinois River between river miles 5 and 13. The immediate project area includes 2,900 acre Swan Lake, 200 acre Fuller Lake, and approximately 950 acres of bottomland forest and 550 acres of cropland surrounding these lakes (totaling 4,600 acres). Also included in the project area is the local watershed adjacent to Swan Lake's west shore. 

Management of the project area is divided. Fuller Lake and the uppermost 300 acres of Swan Lake are managed for the U.S. Fish and Wildlife Service (USFWS) by the Illinois Department of Conservation (IDOC). The remaining 2,600 acres of Swan Lake are managed directly by the USFWS as part of the Mark Twain National Wildlife Refuge. East of the project area is the Stump Lake HREP, and to the southwest, the project abuts the Calhoun Point HREP Area. Collectively, these three areas comprise about one-fourth of all wetland and deepwater habitats to be found in the lower 80 miles of the Illinois River valley, and they form an integral component of a nationally significant ecosystem. 

Swan Lake is vitally important as habitat for both waterfowl and fish. The lake lies within a portion of the Mississippi Flyway designated as an area of major concern under the North American Waterfowl Management Plan. Ongoing habitat loss has reduced the value of this area for waterfowl as a migration feeding and resting area. From a fisheries standpoint, the lake furnishes a major portion of the region's available spawning, rearing, and wintering habitat. The lake is open to both sport and commercial fishing. Biologists are concerned that a continuing loss of river backwater habitat could result in a future reduction in fish abundance and diversity. 
The major threats to the Swan Lake complex are: sedimentation, water level fluctuations, and wind generated·waves. The lake receives substantial sediment input, not only from the flood waters of the Illinois River, but from the 30 square mile watershed adjacent to the lake's west shore. It is estimated that two-thirds of the lake's sediment is from the river, and one-third is from the hillside. The existing overall deposition rate in the lake is .50 inch per year, and is expected to average .33 inch per year over the next 50 years, resulting in a 30 percent reduction in lake surface acreage. 
Sediment deposition results in a direct loss of fish and waterfowl habitat acreage over time. It also results in decreased water depth, leaving fish susceptible to temperature extremes during the summer and winter periods and to the effects of lake freeze over during the winter. Sediment also contributes to a soft lake bottom, not conducive to plant anchorage, and contributes to high turbidity levels when agitated by wind generated waves. This increased turbidity results in reduced light penetration into the water column, causing reduced photosynthetic activity, and reduced plant production. Lost plant production results in food supply impacts to both waterfowl and fish. 

The project area is also affected by fluctuations in river stage. Water elevations can fluctuate by a number of feet above nonnal 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. An influx of cold flowing water from the river during the winter can be a severe physiological stress on the lake's fish populations. 
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To guide the planning effort, major goals with associated objectives were 
developed by an interagency study team: 

1. 

Goals 

Restore aquatic macrophyte beds and 
associated invertebrate communities 
for the benefit of migratory water-
fowl 

2. Provide habitat for over winter 
survival of fish 

3. Provide habitat for spawning and 
rearing of fish 

Objectives 

a. Substantially reduce future 
sedimentation 

b. Maintain stable water levels 
during the growing season 

c. Provide the ability to solidify 
the lake bottom 

d. Provide wave control 

e. Form smaller independently 
managed lake units 

a. Provide areas of deep water 

b.· Allow for free movement of fish 
between river and lake during 
late fall/early winter 

c. Buffer impact of cold water and 
ice 

a. Provide alternate structures so 
as to assure fish passage 

Three project alternatives were considered: Alternative A, No Federal 
Action; Alternative B, Wetlands Excavation; Alternative C, Wetlands Protection 
System. The following measures were identified and evaluated for Alternative 
C: 

1. Dredging 
2. Riverside Levee/Dike 
3. Water Control Structures 
4. Hillside Sediment Control 
5. Interior Closures 
6. Islands 

The plan formulation process revealed that Alternative C best addressed 
the project objectives, provided the most habitat benefits, and was the most 
cost efficient. Alternative C was thus selected as the proposed project, 
thebasic components of which are described below: (The attached figure 
provides a visual display of the project plan, and TABLE ES-1 provides a more 
detailed summary of project features and benefits.) 

1. A riverside dike/levee to retard the deposition of river sediment, and 
to reduce the influence of river stage fluctuations. 

2. An interior lake closure to subdivide the lake's refuge into 
independently managed compartments. 

3. Water and sediment control traps in the upland watershed to reduce 
sediment contribution from tributaries flowing into the lake. (An upland 
sediment control program was chosen over bottomland sediment traps because it 
was determined by an engineering analysis to be more effective and cheaper by 
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$2.3 million. In addition, the uplands program was able to meet all 
cost-share, fund transfer, land acquisition, and operation and maintenance 
requirements established by the 6th Annual Addendum.) 

4. Island groups to reduce turbidity levels by serving as barriers to 
wind generated wave action. 

5. A gated CMP at upper Swan/Fuller Lake, and a combination sluice 
gate/stop-log structure with an open-top channel between river and lake in 
both the middle and lower lake compartments, to help regulate water levels. 

6. Couch pumps, one located at each compartment water control unit to 
meet recharge and dewatering needs. 

7. Boat access areas to mitigate for project impacts to existing site 
access areas. 

The project design will provide the physical conditions necessary for 
creating a wide spectrum of strategies for waterfowl and fisheries management. 
The precise manner in which the lake will be managed in the future, will 
evolve during the initial years of the project. This fine tuning of the 
management plan will take into account the results of biological response 
analyses to access the benefits of various alternative water control regimes. 

Habitat enhancement from the project would be anticipated to result in a 
net gain of +1,021 average annual habitat units (AAHU's) for waterfowl and 
+669 AAHU's for slackwater fish. 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 
HREP's, 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 an annual cost of approximately 
$17,000. In addition, Swan Lake is one of two District HREP locations 
selected for intensive biological response analysis. This effort, as 
presently proposed for Swan Lake, would cost approximately $500,000. The 
project's compartmentalization provides a unique opportunity to experimentally 
ascertain the relative fish and waterfowl benefits of various design features 
and water level management regimes. Changes that would be evaluated include, 
fish community and population structure, lake/river fish movement, 
overwintering habitat use, waterfowl presence and abundance, and vegetation 
and invertebrate composition, biomass and production. 

IDOC, through a separate agreement with the USFWS, is the local sponsor 
for the upper Swan/Fuller Lake area; the USFWS is the sponsor for middle and 
lower Swan Lake areas; and the Calhoun County Soil and Water Conservation 
District (CCSWCD) is the local sponsor for the hillside sediment control 
program. 

The USFWS Regional Director, and the St. Louis District Commander, will 
sign a Memorandum of Agreement for enhancing fish and wildlife resources at 
the Swan Lake complex, addressing the specific relationships, arrangements, 
and general procedures under which the USFWS and Department of the Army will 
operate in constructing, operating, maintaining, repairing and rehabilitating 
the project. 

A local cooperative agreement will be signed between the St. Louis 
District and the CCSWCD. Via this agreement, the CCSWCD will agree to provide 
its share of the costs for the hillside sediment control program, and will 
provide the needed access for the placement and periodic inspection of these 
features. 
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A Memorandum of Agreement for the hillside program will be signed between 
the U.S. Soil Conservation Service (USSCS) and the st. Louis District 
Commander. This agreement will describe the terms of the USSCS's technical 
assistance to the Corps during advanced planning and implementation of the 
hillside features, and of the USSCS's operations and maintenance 
responsibilities, through successive agreements with the Conservation District 
and landowners of the hillside program. 

All sponsors will operate and maintain the project after its completion, 
and will accomplish this work in accordance with Section 906(e) of the 1986 
Water Resources Development Act. A manual will be developed during the 
construction phase of the project which will more specifically define 
operation, maintenance and rehabilitation responsibilities. 

The total project cost is estimated at J.1Mi$.li.fQQA. Project construction 
is scheduled to be completed in April 1996. The cost of construction for the 
hillside features will be cost-shared 75 percent Federal and 25 percent local, 
with the cost of operation and maintenance (estimated at $20,000 annually) 
being incurred 100 percent by the landowners through the local sponsor. All 
other project features are on Federally owned lands, and the cost of 
construction would be 100 percent Federal and the cost of operation and 
maintenance (estimated at $41,000 annually) would be 75 percent Federal and 25 
percent non-Federal. 
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Major Project Features 

Hillside Sediment 
Control (Partnership 
Program) 

Dike/Levee Embankments 
(Including Water 
Control Structures) 

Interior Lake Closure 

Islands 

Dredging 

TABLE BS-1 

PLAN C - MAJOR PROJECT FEATURES DESCRIPTION AND HABITAT BENEFITS 

Description 

Entails a $1.0 million program cost-
shared with the Calhoun County Soil 
and Water Conservation District. 
Construction of 95 water and sediment 
55 ponds. O&M and real estate costs 
incurred by landowner 

Feature is in 3 segments totaling 
46,700 feet, extending between Calhoun 
Point and Hadley Landing. Includes 
2,000 feet of stone-capped lower lake 
closure, 29,100 feet of lower peninsula 
clamshelled structure, and 15,600 feet 
of borrow fill structure. Overall crown 
elevation is 426 NGVD (net grade) with 
structure height varying from 3 to 6 
feet. Lower 2,000 feet of peninsula levee 
serves as flood overflow section. Water 
control structures include single gated 
CMP at upper Swan/Fuller Lake, and 
combination sluice gate/stop-log structures 
with open-top channels between river and 
lake in middle and lower lake compartments. 
Three pumps with associated power units and 
fuel tanks would be included. 

Consists of soil core/stone-capped 
structure subdividing Swan Lake. Inner 
clamshelled core built to top elevation 
421 NGVD (net grade), stone cover extends 
to elevation 422.5 NGVD. Structure also 
equipped with a gated CMP. 

Two island groups constructed from clam-
shelled dredged material. One group perpen-
dicular to Illinois River at R.M. 6, the 
other at R.M. 8.8. Individual island size, 
shape, spacing, width, and height would be 
varied. 

Feature is a by-product of excavation for 
construction of dike/levee, closures and 
islands. Water depth increased in those 
areas to 7 feet. 

Habitat Benefits/Remarks 

Reduces hillside sediment input to lake by 30 percent, and overall lake sedimentation by 17 percent. Combined with dike/ levee, a substantial 60 percent reduction in lake sedimenta-tion is possible. Provides net gain of +105 average annual habitat units for waterfowl and +67 AAHU's for fish. Other benefits include reduced farm soil loss, dollars to local economy, upland game habitat improvement, upland marsh habitat creation, and, most significantly, an important interagency cooperative precedent. 

Major improvement in hillside sediment control is not expected in the absence of this separable EMP feature. The partnership program was found to be the least costly EMP alternative. Other programs were explored, but were unavailable as a major source of funding. 

Reduces river sediment input by 85 percent, and overall 
lake sedimentation by 43 percent. Flood events during growing season reduced from present 1 in 2 years to 1 in 8 years. Cold water intrusion reduced from annual 
intrusion to 1 in 2 years. Increase of +634 AAHU's for 
waterfowl and +320 AAHU's for fish. Feature permits periodic bottom solidification. Improves plant anchorage conditions and lowers turbidity levels. Fish movement allowed via open channel water control structures. 

Feature breaks-up lake into smaller independently manageable units, increasing habitat diversity. Structure serves in reducing wave action. Gated CMP places additional water on lower lake prior to pumping. Habitat unit gains are +235 AAHU's for waterfowl, and +164 AAHU's for fish. 

Provides additional 25 percent wave control. Some of the islands will be maintained in grass cover to provide optimal mallard duck nesting habitat, while others will be 
allowed to undergo natural succession to a forested state. Lake habitat benefits from wave control (which increases plant production) yield +47 AAHU's for waterfowl and +71 AAHU's for 
fish. 

Results in a drainage system needed for bottom solidification. Resulting deepwater also serves as improved habitat for diving ducks and fish. 
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WITH INTEGRATED ENVIRONMENTAL ASSESSMENT 

SWAN LAKE 
HABITAT REHABILITATION AND ENHANCEMENT PROJECT 

POOL 26, ILLINOIS RIVER, 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 Swan Lake. 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) 95-502 authorized the construction of a new dam and 1,200-foot lock at Alton, Illinois, and directed the Upper Mississippi River Basin Commission to prepare a Comorehensive 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 1985 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 9Resources 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) {l) 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 ... 
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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) 
s9ubsequently enacted into law by the Water Resources Development Act of 1986. 
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 report and the General Plan identified examples of 
potential habitat rehabilitation and enhancement techniques. 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. 
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(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. The USFWS ranked the Swan Lake project first in 
importance. 

d. Scope of Study. The geographical scope of the study is limited to 
Swan· Lake, and its adjacent 30 square mile west shore watershed, near 
Brussels, Illinois. The project features considered would involve both 
Federal and private lands. Various field surveys were conducted during the 
study, these included topographic, hydrographic boundary, soils (borings), 
habitat, cultural resources and landowner participation surveys. 

e. Coordination. The DPR report was developed in coordination with the 
USFWS (sponsor for the middle and lower Swan Lake), the IDOC (sponsor for the 
Upper Swan/Fuller Lake portion of the project), and the Calhoun County Soil 
and Water Conservation District (CCSWCD) (sponsor for the hillside program) 
with the technical assistance of the USSCS. Representation from IDOC included 
personnel from the land management, planning, and fisheries divisions. 
Representation from the USFWS included refuge, ecological services, fisheries 
assistance and EMP personnel. 
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2. EXISTING ENVJ:RONMENTAL CONDITIONS AND FUTURE WITHOUT. 

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

a. Location. The Swan Lake Habitat Rehabilitation and Enhancement 
Project (HREP) is located adjacent to the west bank of the Illinois River 
between river miles 5 and 13 (FIGURE 1). The immediate project area includes 
2,900 acre Swan Lake, 200 acre Fuller Lake, and approximately 950 acres of 
bottomland forest and 550 acres of cropland surrounding these lakes (totaling 
4,600 acres). Also included in the project area is the local watershed 
adjacent to Swan Lake's west shore. Management of the project area is 
divided; Fuller Lake and the uppe:r:most 300 acres of Swan Lake are managed by 
the Illinois Department of Conservation for waterfowl hunting. The remaining 
2,600 acres of Swan Lake are managed by the U. S. Fish and Wildlife Service as 
part of the Calhoun Division of the Brussels District of the Mark Twain 
National Wildlife Refuge. 

b. Physiography-Topography. Swan Lake lies in the floodplain of the 
lower Illinois River and consists of alluvial material. The floodplain area 
is relatively flat, with elevations ranging from about 419.5 to 445 feet NGVD 
(National Geodetic Vertical Datum). The adjacent uplands terrain is rolling 
with maximum elevations reaching 470 NGVD. 

In the Illinois River valley, sedimentation has resulted in the 
aggradation and disappearance of off-channel water habitat. Sedimentation 
from Illinois River floods, and from tributaries in the local watershed, has 
significantly affected lake geography. For example, in their 1976 report, Lee 
and Stall (1976: 48) calculated the lake had lost a total capacity of 2,033 
acre-feet or 42.2 percent since 1903, although the lake surface area had only 
been reduced by 10 percent. They estimated the annual deposition had caused 
the loss of about 28.2 acre-feet per year. 

TABLE 1 provides an estimation of the changes in sedimentation rate and 
water depth at Swan Lake over the period 1900-2040. 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 lake was only 0.2 inches/year, and the 
average water depth was about 54 inches. In the post-impoundment phase 
between 1940 and the present, the navigation pool slackwater effect and 
increases in upland crop production caused the sedimentation rate to increase 
2.5 times to .5 inches/year. Average water depth during this period decreased 
to 40 inches. Between the present and the year 2040, the sedimentation rate 
in the absence of a project is anticipated to average .33 inches/year with an 
average water depth of 17 inches. 

In TABLE 1 it has been assumed that the recent trend of increasing 
sedimentation rate, and 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 lake's existing projected life 
span is 90 years (i.e., until year 2080). 

To help illustrate the sedimentation process, FIGURE 2 shows the 
accumulation of sediments around the delta of one creek entering Swan Lake 
from the local watershed. The combined annual acreation from all deltas is 16 
acres per year. Comparing past and predicted future changes, FIGURE 3 shows 
lake profiles based on contour elevations for the 1903 floodplain, the 1975 
lake bottom and the expected lake bottom profile for the year 2040 without a 
project. For the sake of comparison, a 419.5 water surface elevation was 
assumed. It is predicted that by the year 2040, the lake will have lost 30 
percent of its present water surface area; and the remaining open lake will 
have extremely shallow uniform depths, averaging only 0.7 foot in depth. 
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Under the future without project condition, it is estimated that one-third 
of the lake's sedimentation would be derived from the hillside and two-thirds 
from the river. 

TABLE 1 

ESTIMATED PRESENT AND FUTORE 
SEDIMENTATION RATE AND WATER DEPTH CHANGES 

(1900 - 2040) 

Period 

Pre-Impoundment 
(1900 - 1940) 

Past Post-Impoundment 
(1940 - 1990) 

Future Post-Impoundment 
(1900 - 2040) 

Average 
Water Depth 

(Inches) 1./ 

54 

40 

17 

Average 
Sedimentation Rate 

(Inches/Year) 

.20 

.50 

.33 

1/ All water depths are relative to a reference water surface elevation of 
419.5 NGVD. 

c. Hydrology/Hydraulics. Water stages at Swan Lake are controlled by the 
operation of the Melvin Price Locks and Dam on the Mississippi River near 
Alton, Illinois. The pool stage is 419.5 feet NGVD under normal conditions. 
To illustrate the regular water level fluctuations over the course of one 
year, FIGURE 4 provides a stage-hydrograph based on the year 1978, a typical 
year. Due to its connection with the Illinois River at the lower end of Swan 
Lake, flood waters can back into the lake system. Overtopping of the lake 
from the upstream end occurs at about 424 NGVD; such flood events occur about 
once every 2 years (TABLE 2). 

Frequency (Years) 

2 
5 

10 
25 
50 

100 

TABLE 2 

STAGE FREQUENCY AT SWAN LA1CE 

Elevation (NGVD) 
Downstream End (R.M. 5) Upstream End (R.M. 13) 

424.8 
429.9 
432.6 
435.6 
437.8 
440.0 

425.5 
430.6 
433.3 
436.1 
438.0 
440.1 

d. Water Quality. Currently, Swan Lake has low water clarity due to a 
combination of shallow depths, unconsolidated bottom, exposure to periodic 
high winds, and small boat traffic within the lake. Because the lake is 
shallow, its water temperatures are unstable. Winter water temperatures in 
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Swan Lake vary greatly, from about Oto 10° C (Sheehan et al. 1989). 
Dissolved oxygen levels in the lake are usually fairly high due to high wave 
action, even though water levels are shallow and water temperatures are high 
during the summer. Water turbidity and unstable temperatures are expected to 
continue to be an important problem in the future without the 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. 
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 River, and from 
occasional motorboats on the lake. No significant changes in noise levels are 
expected in a future without a project. 

g. Prime Farmland. In accordance with the Farmland Protection Policy 
Act, the St. Louis District forwarded Form AD-1006 to the Soil Conservation 
Service for its land evaluation (see Appendix DPR-N). In addition, the 
Illinois Department of Agriculture was given an opportunity to evaluate the 
project during its review of the draft DPR/EA. It has been determined that 33 
acres of prime farmland would be affected by a project. 

h. Wetlands. Havera (1985), made an inventory of the wetlands and 
deepwater habitats of the state of Illinois. TABLE 3 indicates that for off-
channel open water habitat, the lower 80 miles of Illinois River (i.e., Alton 
Pool) has proportionally far less of this habitat than in other reaches of the 
Illinois River. 

Pool 

Alton 
LaGrange 
Peoria 
Starved Rock 
Marseilles 

TABLE 3 

COMPAlUSON OF OFF-cHANNEL OPEN WATER HABITAT 
:CN THE ILLINOIS RIVER. VALLEY BY POOL l/ 

DeeEwater Habitat 
Lakes Ponds & Sloughs 

(> 20 ac) (< 20 ac) Total 
River Miles Acres ac/RM Acres ac/RM Acres 

0-80 3,759 47 737 9 4,496 
80-160 14,981 187 1,204 15 16,185 

160-230 15,929 228 410 6 16,339 
230-245 1,505 100 0 0 1,505 
245-270 2,48i 99 105 4 2,586 

ac/RM 

56 
202 
234 
100 
103 

1./ From Illinois Natural History Survey (1985), based on interpretation of 
aerial photography taken in 1978-80. 

In addition, many wetlands in the Illinois River valley are disappearing 
or are changed and degraded. Of special concern is the filling in of wetland 
areas by sedimentation (see Lee and Stall 1982, Bellrcs~ et al. 1983, Sparks 
1984, Cahill and Steele 1986) . Increased rate of sed~~,,entation has had a 
negative effect on wetlands vegetation by causing hign ~urbidity, and by 
creating bottoms too soft for plant anchorage (Mills et al. 1966). 
Consequently, since the middle 1950's, aquatic vegetation has disappeared from 
many wetland areas in the Illinois River valley (Havera 1985: 537). 
Sedimentation has also reduced the habitat diversity of the lakes and channels 
along the river by making areas shallow and creating rather uniform bottoms. 
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A brief description of project area wetlands and deepwater habitats is provided below. Wetland categorization follows that of the U. S. Fish and Wildlife Service's wetlands classification system, as defined by Cowardin et al., 1979. Under this system, the project's habitat can be divided into two major categories: the palustrine system and the lacustrine system. TABLE 4 shows the number of acres in the project area under this wetlands classifi-cation scheme. 

System 

Palustrine 

Lacustrine 

TABLE 4 

SWAN LAKE HREP -
MAJOR WETLANDS AND DEEPWATER HABITATS WITHIN PROJECT AREA 

Habitat Type 

Forested Wetland II 
Nonforested Wetland 

Lower Swan 
Middle Swan 
Upper Swan/Fuller 

Existing 

942 

1,353 
1,210 

540 
4,045 

Acres 1/ 
Future 

(No Action) 
Year 2040 

1,803 

977 
817 
448 

4,045 

1/ Based on area contained within Corps of Engineers 9-foot navigation 
project boundary. 

l:_/ Wetland type meets the regulatory definition for administering the Section 404 permit program (Reference: "Federal Manual for Identifying and 
Delineating Jurisdictional Wetlands"). 

(1) Palustrine Wetlands. Most palustrine wetland in the project area consists of broad-leaved deciduous forest (i.e., bottomland forest). In the Swan Lake area, such communities are dominated by willow, maple and cottonwood. In terms of waterfowl, these areas are used mainly by wood ducks for nesting and feeding. There are also localized areas along the lake classified as palustrine emergent wetlands, which are used by dabbling ducks. 
(2) Lacustrine Wetlands. Most of the existing lake in the project area can be placed in the limnetic· subsystem of the wetland classification scheme and described as shallow open water with an unconsolidated bottom. Much of the lake's open water is of limited value to waterfowl due to a lack of aquatic vegetation needed as food and shelter. Aquatic plants can provide habitat for invertebrates and also provide plant parts and fruits, all of which serve as food for waterfowl. Invertebrates also provide important food sources for fish. Re-establishment of aquatic vegetation is prevented at the lake by a combination of high turbidity and a soft lake bottom. 

There are a few sections existing along or near the lake shore that consist of lacustrine wetland with aquatic bed (littoral subsystem). However, many of these areas are part of moist soil units created and managed by IDOC 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. 
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i. Waterfowl. The Illinois River valley is part of the Mississippi 
flyway, a major flight corridor for millions of migrating waterfowl (FIGURE 
5). Swan Lake (in combination with nearby locations such as Stump Lake, 
Calhoun Point and Batchtown) forms an important link in a chain of waterfowl 
areas, extending from the northern breeding grounds to the Gulf Coast. At 
Swan, migrating waterfowl find food, water and rest areas necessary for 
survival. Peak populations of 278,000 ducks, mostly mallards, 15,000 blue and 
snow geese and 9,000 Canada geese have been recorded at the lake (USFWS 1987). 
The average peak populations for the years 1977-1987 were 136,900 ducks, 
4,000Canada geese, and 14,700 blue and snow geese (USFWS 1987). In addition, 
wood ducks and mallards currently nest in the lower sections of the flood 
plain (Havera 1985), including the Swan Lake area. 

Since 1970, trend analysis data show a steady decrease nationwide for duck 
populations. 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 (see 
APPENDIX DPR-K). Contributory to this decline has been the degradation of 
wetlands by sedimentation and water pollution. This degradation has affected 
the abundance of aquatic plants, and other natural waterfowl foods such as 
fingernail clams (Sphaeriidae) (Mills et al. 1966, Bellrose et al. 1979, 
Sparks 1984, Havera 1985). Unfortunately, Swan Lake is a graphic example of 
ongoing loss of waterfowl habitat due to sedimentation. By the year 2040, the 
lake will have lost 30 percent of its existing habitat acres. USFWS data on 
waterfowl use days also appears to reflect ongoing habitat degradation, with 
20 million waterfowl use days for the lake in 1955, and only 3 million use 
days in 1985. 

Swan Lake lies within a region designated as an area of major concern by 
North American Waterfowl Management Plan (NAWMP; see FIGURE 6). 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 1970-1979 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 Swan Lake) provide some of the 
best, and in many cases, the only opportunities for waterfowl. The USFWS, 
IDOC, the Corps and others, recognizing this, are working in partnership to 
improve habitat conditions for waterfowl. 

j. ~- Increased sedimentation and water turbidity, combined with the 
disappearance of benthic diversity and aquatic 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 available to fish for spawning and rearing. 

In the past, Swan Lake has served as an important backwater spawning and 
nursery area for river fishes. As a river connected backwater, it is also 
important as a wintering site for river fishes (Sheehan et al. 1988, 1989). 
Large fishes using Swan Lake include bluegill, white and black crappie, brown 
bullhead, white bass, sauger, freshwater drum, and srnallmouth buffalo (Sheehan 
et al. 1988: 20). The lake has special significance to local fishes because 
it is the only major backwater available to fish in the lower Illinois River, 
representing about 40 percent of the total backwater habitat for Pool 26, and 
about 10 percent of all backwater habitat on the Illinois River. 

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. Sheehan et al. 
(1988, 1989) are involved in a long-term study on the habitat requirements of 
wintering fishes. One of their study areas is Swan Lake. Their investigation 
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(and their review of the literature) strongly indicates winter survival of the young-of-the-year fish determines the future population structure of fish communities in large rivers (Lewis and Bodensteiner 1986; Sheehan et al. 1988, 1989). River water temperatures can remain at near 0° C for long periods of time during the winter (Sheehan et al. 1988) due to the mixing of moving water. During this stress period, river fishes must survive both freezing or near-freezing temperatures, as well as constantly deal with expending energy fighting currents. 

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. 1988). However, Sheehan et al. (1988: 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. In 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. 

During their winter studies of Swan Lake, Sheehan et al. (1989) also reported that minimum daily temperatures in the lake approached 0° C intermittently for much of the winter. In comparison with other sites studied, they found Swan Lake showed wide fluctuations in water temperatures from day-to-day and at night, sometimes by as much as 9° C, providing a very unstable habitat. Although Swan Lake was occasionally ice covered, temperature stratification of the lake water was still very weak. Sheehan et al. (1989: 26) concluded the temperature instability of Swan Lake was most likely attributed to its shallow, aggraded condition. 
Although shallow and cold, Swan Lake and other backwaters in the lower Illinois River are still heavily used by river fishes during winter when compared with sites further upriver (based on collections by Sheehan et al. 1989). Sheehan et al. (1989: 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. 

In 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, as well as its function as a fish wintering area. 
k. Other Biota. Swan Lake 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. Many species of songbirds use the extensive forest, brush and edge habitats. Many other species, including fish; amphibians, reptiles and mammals also utilize the area. Some of these species are Federally or state listed endangered or threatened species. It is a goal of the refuge system, and of the state, to protect, improve, and manage such environments for the continued enjoyment and benefit of the public. 

l. Historic Properties. Although no systematic archaeological surveys of the immediate project area have been completed, surveys conducted adjacent to this area have yielded extensive archaeological remains. Occupation of the area probably began around 14,000 years ago, when nomadic Indians first moved into the area. Occupation has continued unabated to the present. 
Today, the majority of the project area consists of marsh, lake and low natural levees. These natural levees separate Swan Lake proper from the Illinois River channel. The ground surface within this area is near the elevation of the river at normal pool and, as such, is not suitable for cultivation; rather these areas are overgrown with thick, weedy vegetation. The remaining acreage associated with the project is situated on the west side 
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of Swan Lake. A relatively high site density exists on the hillside. 
Approximately 75 percent of this area is cultivated. Archaeological sites 
situated within cultivated areas are presently being damaged by this land use. 

rn. Recreation. The Swan Lake area provides various day-use activities, 
including wildlife observation and photography, environmental education, 
fishing, and nut, berry and mushroom gathering. Present public use facilities 
include roads and trails which can be driven or hiked, boat launch facilities, 
and parking areas. The USFWS maintains a public use/office building which 
includes an auditorium, visitor contact area and a wildlife observation deck. 
The Illinois Department of Conservation permits hunting in the Fuller Lake 
area of Swan Lake; however, all areas of Swan Lake controlled by the USFWS are 
closed to the public from October 15 to December 15 each year to provide an 
undisturbed area for migrating waterfowl during the hunting season (USFWS 
1987) . 

Currently, Swan Lake is open to sport fishing, in accordance with Illinois 
fishing regulations. However, due to sedimentation and the shallowness of the 
lake, use of the lake for recreational fishing is limited. Even shallow draft 
boats are easily grounded within the lake. Existing boat ramps are also of 
limited use, due to the accumulation of sediments around the launch sites. 

n. Aesthetics. The aesthetics of Swan Lake could be considered typical 
for a large backwater area of the lower Illinois River. If no project is 
built, the size and quality of the lake habitat will continue to decline at a 
rapid rate, due to sedimentation. Thus, the aesthetic value associated with 
the presence of a large diverse lake area would also decline. 
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3. RESOURCE PROBLEMS AND OPPORTUNJ:T~ES. 

Sediment deposition in the project area results in a direct loss of fish 
and waterfowl habitat acres. It also results in decreased water depth, 
leaving fish susceptible to temperature extremes during the summer and winter 
periods. Sediment contributes to a soft lake bottom, not conducive to plant 
anchorage, and it contributes to high turbidity levels when agitated by wind 
generated waves. This increased turbidity results in reduced light 
penetration into the water column, causing reduced photosynthetic activity, 
and reduced plant production. Lost plant production results in direct and 
indirect food supply impacts to both waterfowl and fish. A flocculent bottom 
and turbid water can also reduce spawning success, and feeding efficiency 
after spawning success, for certain species of fish (such as sunfish). 
Roughly one-third of the existing sediment contribution to the lake is 
attributable to hillside runoff with the remaining two-thirds being 
attributable to the Illinois River. 

The project area is also affected by fluctuations in river stage. Water 
elevations can fluctuate by a number of feet above normal pool, and for 
extended periods of time. These fluctuations impact the growth of wetland 
plants, and the availability of these plants as a food source to waterfowl. 
An influx of cold flowing water from the river during the winter and early 
spring can be a severe physiological stress on the lake's fish population. 

An opportunity exists to construct measures which could vastly improve the 
biological diversity and productivity of the Swan Lake project area. 
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4 . PROJECT OBJECTIVES . 

The specific project goals and objectives of the project are included in 
TABLE 5. 

TABLE S 

PROJECT GOALS, OBJECTIVES, AND MEASURES AVAILABLE 

Goal 

Restore aquatic macro-
phyte beds and 
associated invertebrate 
communities for benefit 
of migratory waterfowl 

Provide habitat for 
over winter survival 
of fish 

Provide habitat for 
spawning and rearing 
of fish 

Increase overall 
habitat value for 
waterfowl and fish 

Feature Code: 

Objective 

Substantially reduce future 
lake sedimentation 

Maintain stable water levels 
during the growing season 

Provide the ability to 
solidify the lake bottom 

Enhance wave control 

Form smaller indepen-
dently managed lake units 

Provide areas of deep water 

Allow free movement for 
fish between river and lake 
during the late fall/early 
winter period 

Buffer impact of cold water 
and ice 

Provide a·lternate structures 
so as to assure fish passage 

Meet all of the above 
objectives 

1/ Including water control structures 
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Potential 
Enhancement 
Measure(s) 

Dredging 

Dike/Levee Jj 

Hillside Sediment 
Control 

Dike/Levee 1/ 

Dike/Levee 1/ 

Interior Closure 

Islands 

Interior Closure 

Dredging 

Dike/Levee 1/ 

Dike/Levee 1/ 

Dike/Levee 1/ 

All 



5. ALTERNATIVES. 

The approach to the development and evaluation of project alternatives was 
as follows. First, formulation and evaluation criteria were established. 
Second, various measures were developed to address the project objectives. 
Third, plans were developed utilizing one or more of the optimized measures, 
and fourth, the resulting plans along with the no action plan were evaluated 
for overall potential benefits. 

a. Criteria. The four 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. Measures considered to meet objectives were: 
dredging, dikes/levees, hillside sediment control structures, interior closure 
structures, water control structures and island groupings. TABLE 5 displays 
which measures address specific project planning objectives. A general 
description of each measure and the design requirements established for each 
is provided by TABLE 6. 

c. Measures Evaluated. The following section provides a brief 
description of the analysis conducted to evaluate and optimize each of the 
potential project measures. In doing so, various suboptions were developed 
for each measure. Some of the suboptions affected costs only, while others 
affected both costs and the physical and biological output of the project. 
TABLE 7 provides a summary comparison of the enhancement potential of each 
study measure, and for certain options impacting on output. 

(1) Hillside Sediment Control. 

(a) Alternative Hillside Programs. Three different programs 
for hillside sediment control were considered, all including the construction 
of sediment basins as the primary means of sediment control. These programs 
were a Corps' upland traps program; a Corps' lowlands traps program, and a 

. partnership program. 

The Corps' uplands program would entail the construction of sediment 
basins in the uplands at strategic locations along the tributary drainage 
system. Construction at each trap location would consist of building a dam, 
a discharge pipe, and a spillway. Both large (high efficiency) and moderate 
(low efficiency) sized traps were looked at. The Corps' lowlands program 
would treat sedimentation at its destination rather than its source. Under 
this option, stone fill dams would be placed at the mouth of tributaries 
having the highest sediment load. Each dam would extend out into the lake, 
encircling the tributary in a semi-circular fashion. 

With the partnership program, various Federal, State, local and private 
entities would pool their limited resources to achieve the mutually beneficial 
objectives of hillside soil erosion control, and lake habitat rehabilitation 
and enhancement. The overall implementation mechanism for the partnership 
program is depicted in FIGURE 7. The program (which meets the criteria 
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Measure 

1. Hillside 
Sediment 
Control 

2. Dike/Levee 
Embankment 

3. Interior 
Closures 

'l'ABLE 6 

DESClUP'l'ION AND DESIGN REQUIREMENTS FOR S'l'UDY MEASURES 

Description 

Placement of structures 
along tributaries as 
sediment traps 

Placement of a levee 
embankment as a physical 
barrier between the 
Illinois River and Swan 
Lake 

Placement of a structure 
at one or more locations 
across lake to form 
multiple independently 
manageable units 

Design Requirements 

(a) Must substantially reduce amount of hillside sediment reach-
ing lake. 

(b) Must hold Federal dollar and staff requirements for O&M to a 
low level. 

(c) Should treat soil loss as close to its source as possible. 

(d) Should minimize amount of lake habitat sacrificed for 
sediment control. 

(a) Must substantially reduce amount of riverside sediment 
reaching lake. 

(b) Must substantially reduce river's influence on lake water 
levels during the growing season. 

(c) Must reduce influx of cold water to the lake during the 
winter and spring seasons. 

(d) Must provide above functions, minimizing impacts to 
ttintering bald eagles. 

(a) Must maintain water levels with minimal seepage under a 
4-foot head differential. 

(b) Must be capable of dissipating lake waves up to 1-foot in 
height. 

(c) Must be protected against potential river flood damage, and 
against potential changes in the point of tributary discharge. 



N w 

Measure 

4. Islands 

5. Dredging 

6. Water Control 
structures 

TABLE 6 (Continued) 

Description Design Requirements 

Placement of wave barrier (a) Must withstand the impact of waves up to 1-foot in height. islands within lake 

Deepening of existing 
shallow water areas 
by hydraulic or 
mechanical means 

Placement of gate and 
pump structures for 
maintaining desired water 
levels within lake 
management 

(b) Must be situated in a manner that maximizes wave reduction. 

(c) Should provide habitat values additional to that provided by 
wave control alone. 

(a) Must result in areas with water depths in excess of 7-feet. 

(b) Must be a reasonable method of dredging on a cost-per-unit 
basis. (considering both the excavation and the disposal of the material). 

(c) Must utilize procedures acceptable for meeting Clean Water Act requirements. 

(d) Must minimize project space devoted to spoil placement. 

(a) Gates must discharge excess lake water from a 2-year, 
24-hour interior storm event within 10 days time. 

(b) Gates must accommodate· fish movement needs. 

(c) Gate housing must be an open channel structure in locations where fish passage is needed. 

(d) Gates must be easy to operate and should minimize staff time required to operate the structure. 

(e) Gates must have safeguards against vandalism. 

(f) Gates must be placed in a manner that minimizes pumping costs. 

(g) Pumps must be able to raise and maintain the lake at 1-foot over normal pool for up to 3 months during the fall and winter seasons. 



Measure 

6. Water Control 
Structures 
(Cont.) 

Description 

TABLE 6 (Continued) 

Design Requirements 

(h) Pumps must be able to draw down unit 0.5-foot for 3 months 
for moist soil plant production. 

(i) Pumps must be able to cause a near complete drawdowp of the 
unit for an extended period of time during years designated for 
bottom solidification. 

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



Goal 

store aquatic 
macrophyte beds 
and associated 
invertebrate 
communities for 
benefit of 
migratory 
waterfowl 

Provide habitat 
for over winter 
survival of 
fish 

Objective 

Substantially 
reduce future 
lake sedimenta-
tion 

Maintain stable 
water levels 
during the growing 
season 

Provide the 
ability to 
solidify the 
lake bottom 

Enhance wave 
control 

Form smaller 
independently 
managed lake 
units 

Provide areas 
of deep water 

llBLE 7 

COMFARl:SON OF ENHANCEMENT POTENTI:AL FOR 
VJUUOOS STUDY MEASURES AND OPTIONS 

Unit or 
Measure ]j 

Future Witnout Future With Pro,ect Measure 
Project Measure Measure(s) ;/ ~nnancement Potential 

- 1-:easurement Net Change 

Inches of sediment 
deposition over 
SO-year project life 

Mg of sediment/liter 

Frequency of damaging 
flood events during 
growing season 
(events/years) 

Percentage of time 
water elevation can 
be held at or below 
416 NGVD 

Percent distribution 
of rooted vascular 
plants 

Force/unit surface 
area 

Percent reduction in 
acres of lake 
exposed to wind 

15 

15 

15 

TBD 

1 in 2 

0 

<10 

TBD 

0 

0 

Max wave height (inches) 12 

12 

NTU's during growing 
season 

·Number units 

Maximum compartment 
size 

Acres of water >7 feet 
deep 

25 

80 

80 

2 

2,500 

0 

1. 

2.A 
2.B 
2.C 

3.A 
3.B 
3.C 

3. 

2.A 
2.B 
2.C 

2. 

2. 

4. 

5.A 
5.B 

4. 

5.A 
5.B 

4. 

5.A· 
5.B 

4. 

4. 

l.A 
l.B 

15 

10 
8.5 
8 

12.5 
11.5 
10.5 

TBD 

1 in 4 
1 in 8 
1 in 10 

60 

>75 

TBD 

50 

25 
37 

6 

9 
8 

40 

60 
70 

3 

l, 200 

300 
65 

(0) 

(-5) 
(-6.5) 
(-7) 

(-2.5) 
(-3.5) 
(-4.5) 

(+60) 

(+50) 

(+65) 

(+25) 
(+37) 

(-6) 

(-3) 
(-4) 

(-40) 

(-20) 
(-10) 

(+l) 

(-1,200) 

(+300) 
(+65) 



TABLE 7 (Continued) 

Unit of 
Measure 2,,/ 

Future Without Future With Pro,ect Measure 
Goal Objective Project Measure Measure(s) 1,) Ennancemenc Potential 

Measurement Net Cnange 

Allow free 
movement for fish 
between river and 
lake during late 
fall period/early 
winter period 

Buffer impact of 
cold water and 
ice 

Provide habitat Provide alternate 
for spawning structures so as 
and rearing of to assure fish 
fish passage 

Increase over-
all habitat 
value for 
waterfowl and 
fish 

Meet all of the 
above objectives 

N/A z Not Applicable 

1,/ Feature Code: 

L Dredging 

Weeks of fish access 
allowed 

Frequency of cold 
water/ice events 
during winter & spring 
(events/years) 

Number of types 
of structures 
provided 

Habitat Unit Gain 
(AAHU' s fish and 
wildlife combined) 

5 

2 in 1 

N/A 

0 

(i) - Net Change from Future Without 

l.A Major Excavation 

2. 

2.A 
2.B 
2.C 

2. 

LA 
LB 

2.A 
2.B 
2.C 

3.A 
3.B 
3.C 

4. 

5.A 
5.B 
5.C 

TBD 

5 

1 in 1 
1 in 2 
1 in 3 

2 

209 
47 

755 
954 

1,063 

172 
226 
294 

399 

118 
164 
182 

(0) 

To Be Determined 

l.B Minor Excavation (i.e., By-product of project construction) 

.1/ 

2. Dike/Levee (including water control structures) 
2.A 424 NGVD Crown Elevation 
2.B 426 NGVD Crown Elevation 
2.C 428 NGVD Crown Elevation 

3. Hillside Sediment Control 
3.A 30 percent hillside sediment reduction 
3.B 45 percent hillside sediment reduction 
3.C 60 percent hillside sediment reduction 

4. Interior Closure 

5. Islands 
5.A 4,000 linear feet 
5.B 12,000 linear feet 
5.C 28,000 linear feet 

Includes primarily physical (non-biological) units of quantification as a basis for the future project 
performance evaluation. 
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specified in the 6th Annual Addendum for upland sediment control) has two 
components, structural land treatment and non-structural land treatment. 

The placement of numerous structures, including small sediment basins, 
terraces and ponds, provides the cornerstone for an effective watershed 
sediment control program, and would provide a degree of reliability for 
sediment control not achievable through non-structural land treatment measures 
alone. On the other hand, the efficiency of structures could be enhanced by 
non-structural land treatment efforts. To complement the structural 
components of the project, the sediment control program would provide for an 
interagency cooperative planning approach to watershed land treatment. This 
planning effort would support and, where possible, expand existing non-
structural land treatment within the watershed. 

Structural Land Treatment 

Implementation of the structural component of the program involves four 
key agreements: 

Local Cooperative Agreement (LCA). An LCA would be signed between 
CCSWCD (as the local sponsor) and the Corps. This agreement would stipulate 
75 percent Federal and 25 percent non-Federal cost-sharing for construction of 
the hillside program. The LCA would also require the provision of easements, 
right-of-way, and rights-of-entry as necessary for the implementation and 
periodic inspection of the sediment control devices. 

Memorandum of Agreement (MOA). An MOA would be signed between the 
USSCS and the Corps. The agreement would stipulate that the USSCS will 
provide the Corps with technical assistance during Plans and Specifications 
and during the advertisement, award and monitoring of contracts for this 
project feature. Prior to cost reimbursement, the Corps will certify that the 
construction has been satisfactorily completed. The agreement also stipulates 
that the USSCS will assure (through successive agreements with the CCSWCD and 
the landowners) that the O&M for the project is performed as required. 

Operations and Maintenance Cooperative Agreement. The O&M Cooperative 
Agreement would be signed between the CCSWCD and the USSCS. This agreement 
would assure (through successive agreement with the CCSWCD) that the O&M for 
the project is performed as necessary at 100 percent non-Federal expense. 

Project Agreement. Under the project agreement, signed between the 
individual landowners and the CCSWCD, the landowner agrees to furnish a 
portion of the construction costs and 100 percent of the O&M costs (including 
replacements). The primary responsibility for the actual performance of O&M 
lies with the landowner on whose property the sediment control practices have 
been installed. An O&M plan for each practice would be included as part of 
the project agreement signed by the landowner. This plan describes in very 
specific terms the operation, maintenance and inspection requirements and 
procedures. The landowner, :CSWCD, USSCS, and the Corps all have roles in 
inspecting and assuring that the prescribed practices are adequately operated 
and maintained. 

Non-compliance with O&M responsibilities would result in landowner 
reimbursement to the Corps for the original non-landowner cost-share of 
installation of the structure. Returned funds would be used to install a 
replacement practice elsewhere in the watershed. The reimbursement penalty 
also applies in the instance where a change of land ownership has occurred for 
which no provision was made for the transfer of O&M responsibilities for the 
practices. 
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Non-structural Larid Treatment 

This effort would include the following: 

Steering Committee. A steering committee would be formed with 
representation to include, at a minimum, the CCSWCD, SCS, USFWS, Swan Lake 
Watershed Committee, IDOC and Corps. The SCS District Conservaticnist would 
chair the committee meetings, and the USFWS would provide the assistance of 
its Whitewater Watershed project manager to the Swan Lake project (the 
Whitewater study was a pilot project, with the goal of strengthening 
cooperative mechanisms for reducing erosion and sedimentation). 

Land Treatment Plan. A report would be prepared that outlines an 
overall plan for land treatment within the watershed. Development of this 
plan will be completed prior to the completion of Plans and Specifications. 

Accelerated Conservation Planning. Assistance would be provided to 
farmers in developing conservation plans that specify erosion control measures 
and implementation deadlines. For example, the retirement of marginal, 
erodible lands through the Conservation Reserve Program (CRP), and the 
increased use of conservation tillage practices. 

Demonstrations and Workshops. Demonstrations and workshops would be 
included to encourage the adoption of best management practices. 

Computer Assistance. Planning efforts could be aided with the 
implementation of the geographic information system (GIS) methods. 

Cost Sharing Opportunities. One goal of the interagency planning 
effort would be to seek out additional sources of funding for non-structural 
land treatment. At the present time, no additional sources of funding exist. 
Potential future sources of monies that would be explored include the IDOC 
private lands program and the Illinois Forestry Development Program. However, 
the amount of funding available from such programs is anticipated to be 
limited and highly competitive. 

(b) Hillside Sediment Programs Evaluation. TABLE 8 provides a 
summary of the hillside sediment program analysis. More detailed information 
on this analysis is provided by APPENDICES DPR-O and DPR-S. Of the three 
programs evaluated, the partnership program was found to be by far the most 
cost-effective. A 30 percent reduction in hillside sediment contribution 
would be achieved at a cost of $1.0 million. This low cost is possible since 
both the real estate and the O&M costs of the project are incurred by the 
local landowner, not the Federal government. In addition to cost-
effectiveness, this program would have a number of other benefits. Habitat 
benefits for upland wildlife species such as deer, turkey, quail and pheasant 
would increase by at least 25 percent. Farmland soil losses would be reduced, 
and the program would create jobs and increase local sales volume. Perhaps 
the most significant benefit to be gained would be the opportunity to create 
an important cooperative precedent. The hillside program could serve as a 
demonstration program of the ability of agencies to work together to increase 
the efficiency of their operations. 

Based on an incremental analysis of several magnitudes of hillside 
sediment control, i.e., 30, 45 and 60 percent control, a 30 percent level of 
reduction was determined to be the most cost-effective. Additionally, 
considering the uncertainty of achieving sediment reduction levels greater 
than 30 percent, the SCS believes a 30 percent level is a more reasonable 
target. 
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llBLB 8 

COST COMFARISONS -
lllLLSIDE SEDIMENT CONTROL PROGRAMS 

Total 
Feature Cost 

Program ($ Millions) 1/ 

Corps Uplands Program 5.1 
(low efficiency) 

Corps Uplands Program 3.9 
(high efficiency) 

Corps Lowlands Program 3.3 

Partnership Program 1.0 

Av. Annual 
Costs 

($Thousands) l_/ 

459 

351 

297 

90 

Av. Annua.1. 
Habitat Unit 

Gain 
(AAHU' s) ]/ 

137 

137 

135 

172 

$/AAHU Remarks 

3,350 High O&M Costs 
Land acquisition 
prohibited 

2,562 High real estate 
costs 
Land acquisition 
prohibited 

2,200 Significant loss 
of lake habitat 

523 Least cost 
option, no real 
estate costs, no 
Federal O&M 
costs, & meets 
criteria of EMP 
6th Annual 
Addendum for 
upland sediment 
control 

1/ Federal costs have been estimated for a 30 percent reduction in hillside sediment input to 
the lake, Costs include construction, real estate, O&M, and estimated E&D and S&A costs. 

l_/ Assumes an interest rate of 8,875%, and a featura life of 50 years. 

]./ Waterfowl and fish units combined. 

TABLE 9 provides an analysis of potential sources of funding for soil and 
water consrvation. From this analysis it appears unlikely that a major non-
DIP source of funding for soil conservation improvements (of a magnitude to 
cause major sediment reduction) wi11 occur in the Swan Lake 1oca1 watershed. 
Combined program monies, allocated for conservation practice application, is 
less than 50,000 per year for Calhoun County. Accordingly, the partnership 
program would utilize EMP funds for the Federal cost-share. 

For the funding of the local cost-share, a number of viable sources exist. 
EPA 319 funds could be used to support the state's cost-share program under 
the Conservation Practices Program (CPP). Landowner surveys indicate a high 
degree of support and willingness to contribute a share of the local costs. 
In addition, Ducks Unlimited is highly supportive of the hillside feature 
concept, and has recommended that a proposal be submitted under its M.A.R.S.H. 
Program. 

A general assessment was made of the adequacy of cost-sharing, based on 
erosion control benefits. For the purposes of this assessment, SCS and the 
St. Louis District made a subjective judgement that erosion control provides 
roughly equal benefits to both the private landowner and the Federal lands 
manager. Erosion control conserves both on-site farmland and off-site fish 
and waterfowl habitat. Furthermore, SCS estimates that over the life of the 
project, dollars expended on construction and on O&M would be roughly equal. 
Thus, $1.0 million would be spent on construction, and $1.0 million would be 
spent on O&M related activities. TABLE 10 depicts the approximate total 
Federal and Non-federal costs for combined construction and O&M costs under a 
typical 75% Federal/25% Non-federal cost-sharing agreement and the Swan Lake 
proposed agreement. The terms of the proposed cost-sharing agreement are 
acceptable to the local sponsor. 
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Alternative 
Programs 

Federal 
P.L. 566 Watershed 
Land Treatment 

Agricultural 
Conservation Program 
(ACP) 

Water Quality Special 
Projects (WQSP) 

Hydrologic Unit Areas 
(HUA) 

Demonstration Projects 
(DEMO) 

Conservation Reserve 
Program (CRP) 

Non-Point Source 
Program Grants 
Section 319(h) 

State 
WaE'ershed Land Treatment 
Program (WLTP) 

Conservation Practices 
Program (CPP) 

SWAN LARE ALTBRNATrVB FONDING SOURCES FOR SOIL AND WATER CONSERVATION 

Description of Objectives 

Projects, establish conservation measures on 
public and private lands. Runoff control 
measures reduce erosion, siltation, and flooding. 

Annual program, cost-sharing the application of 
soil and water conservation practices. 

One-year projects, designed to improve water 
quality and help solve problems caused by 
agricultural non-point source pollution. 

Five-year projects, designed to accelerate 
improvement of water quality in identified 
agricultural areas. 

Five-year projects, designed to accelerate 
adoption of water quality technology in DEMO 
areas and to gain experience to extend program 
activities into other areas. 

Multi-year program, converts highly erodible 
and other cropland to perennial vegetation. 

Activities that result in demonstrated progress 
in achieving Congress' goal of controlling and 
abating non-point source pollution. 

Multi-year project, provides financial assistance 
to landusers in highly erosive land areas of 
selected watersheds, to install erosion control 
practices. 

Annual program, provides financial assistance to 
landusers to install erosion control practices. 

Future 
Funding 

Potential 

Low 

Low 

Low 

Low 

Low 

Low 

High 

Low 

High 

Remarks 

Currently slow progress -
10 years, application 
backlog, $2 mil appropri-
ated in FY91 with $15 mil in 
project requests. 

County allocation fully 
utilized - used to accomplish 
annual program goals. 

One project funded in IL in 
1990, none in 1991. Extremely 
competitive at Washington 
level. 

54 projects funded nationally, 
2 in IL. No appropriation for 
for FY92. Uncertain future. 

16 projects approved to date, 
none in IL. No appropriation 
FY92, uncertain future. 

County allocation fully 
utilized to support program 
initiative. 

Wetlands and water quality 
high priority. Recommended 
to support state cost share 
program (CPP) and project 
hillside feature. 

Funding discontinued pending 
additional appropriation 
future highly unce~tain. 

Recommended to address water 
quality as priority issue -
proposed to support Section 
319 and project hillside 
feature. 
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Alternative 
Programs 

Local 
'i:aiidowner Contribution 

Private 
bucks Unlimited 
Matching Aid to Restore 
States Habitat 
(M.A.R.S.H.) 

TABLE 9 (Continued) 

Description of Objectives 

Provides cost-share for technical assistance and 
construction, also provides lands and assumes O&M 
responsibility through successive agreements with 
the Conservation District, Soil Conservation 
Service and Corps of Engineers. 

Provides for permanent protection and/or restoration 
of important waterfowl habitat, through funding for 
selected projects/proposals. 

Future 
Funding 

Potential 

High 

High 

Remarks 

Landowner surveys demonstrate 
high degree of support. 

Highly supportive of hillside 
feature concept. Requests 
proposal for project. 



Funding 
Arrrangement 

Typical 

Proposed 

TABLE 10 

COST-SHARING ANALYSIS 
FOR PARTNERSHIP PROGRAM 

Costs ($1,000' s) Funding Entity Construction O&M Total 

Federal 750 (75%) 750 (75%) 1,500 Non-Federal 250 (25%) 250 (25%) 500 Totals 1,000 1,000 2,000 

Federal 750 (75%) 0 (0%) 750 Non-Federal 250 (25%) 1,000 (100%) 1,250 
Totals 1,000 1,000 2,000 

(2) Dike/Levee Embankment. A dike/levee embankment would have important functions in both river sediment deflection, and in water control. Design optimization of this project feature included consideration of the method of construction, structure alignment, and structure height. 
Two methods were considered for the construction of the peninsula portion of a dike/levee embankment: use of borrow material and use of clamshell dredged lake sediments. The District's analysis of these two options concluded that in any area where it was physically feasible to clamshell dredge to construct the dike/levee embankment, this was the most cost-effective approach. While the cost of constructing a peninsula dike/levee using the clamshell method is greater on a per cubic yard basis than using the borrow method, the total cost of the construction methods must also take into account the project need for a drainage ditch. Regardless of the construction method used, a drainage system is needed. The clamshell method of construction provides this ditch as a by-product of dike/levee construction, while, with the borrow method, a ditch system must be added as an additional project feature. With this point in mind, the overall cost of the clamshell method at $2.0 million is more cost-effective than the borrow method at $2.3 million. This method would be applicable for that portion of the dike/levee extending from the tip of the peninsula northward to the existing IDOC closure. The closure acts as a barrier to dredge equipment, precluding its use beyond this point. Any segment of levee located above the IDOC closure would be constructed using borrow material. A standard 1 on 3 slope was judged appropriate for borrow filled dike/levee segments, while a 1 on 4 slope was considered appropriate for clamshell dredged segments. 
Several methods were evaluated for the construction of a lower lake closure. The first two methods would build a closure by placing a soil core structure capped with stone; however, one method would create the core using clamshelled material, while the other would use truck hauled borrow material. The third option would place two parallel stone dikes with a soil wedge of clamshell material placed as an impervious barrier between the two dikes. The District's evaluation indicated the stone dike/soil wedge option ($1.1 million) was nearly twice the cost of the soil core/stone cap method ($0.6 million), and was thus rejected. Building a soil core/stone capped structure using the clamshell method ($0.4 million) was less costly than the borrow method, and was thus the preferred method. 

While not examined in detail, conceptually it was assumed the design of a middle lake terminal structure (see discussion under dike/levee alignments) would be very similar to that of the lower lake closure. The construction of an upper Swan/Fuller Lake terminal closure would be accomplished with truck 

33 



hauled borrow material and stone using an existing nearby recreational access 
road. 

Three major alignment configurations for a dike/levee feature were 
considered, as shown in FIGURE 8. As indicated by the TABLE 11 analysis, 
option 3 is the optimal configuration. The analysis shows that regardless of 
the alignment applied, the relative cost is about the same. However, the 
number of total habitat units provided by each option varies greatly. It is, 
therefore, prudent to include as much of the project area with a dike/levee 
embankment as possible. Truncating the embankment does not decrease its cost 
due to the increased costs needed for the construction of terminal lake 
closure segments. When the closures serve merely as interior water control 
structures, the crown elevation, and the costs of those structures can be kept 
much lower. Also affecting the cost of a terminal closure in the lake's 
interior is the increased distance to cross as compared to the location of the 
lower lake closure. 

Three incremental dike/levee heights were considered: 424, 426 and 428 
NGVD. A number of factors were evaluated prior to selecting a given structure 
height. These factors were future sedimentation rate, flood frequency, total 

Total 
Feature 

Alignment Cost 
Option ($ Millions) 

1 2.9 

2 2.8 

3 2.7 

l/ 

'.'CABLE 11 

HABITAT ANALYSIS -
RIVERSIDE DIRE/LEVEE ALIGNMENTS 

Av. Annual 
Cost 

($ Thousands)l_/ 

261 

252 

243 

Av. Annual 
Habitac Unit 

Gain 
(AAHU' s) }./ 

380 

534 

954 

All options assume a system built to a height of 426 NGVD. 
Assumes an interest rate of 8.875 percent, and a feature life of 50 years. 

$/AAHU]/ 

687 

472 

255 

O&M costs nor. included. Cost includes preliminary estimates of construction dollars wich E&O and S&A. 
Waterfowl and fish units combined. 

'.'CABLE 12 

ADLYSIS·FOR DIKE/LEVEE BEIGB'r 

Incremental 

Option 
(Crown Elev., 

NGVO) 

Total 
Feature 

Cost 
($ Millions) 

Annual 
Cost 

( $ Thousands) l/ 

Av. Annual 
Habitat Unit 

Gain 
(AAHU' sl l,/ $/AAHU 

% Decrease in 
River Sediment 

Input 

Aaverse Flooa 
Events 

(Freauency in Yrs) 
Growing Co~~wacer/Ice 

Season Period 

l/ 
1/ 

424 

426 

428 

2.0 

2.7 

5.0 

180 

63 

207 

755 

199 

109 

238 

317 

1,899 

70 

85 

91 

Assumes an interest rate of 8.B75 percent, and a feature life of 50 years. 
include preliminary estimates of construction dollars with E&O and S&A. 
Waterfowl and fish units combined. 
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1 in 4 

1 in B 

1 in 10 

1 in 1 

1 in 2 

1 in 3 

O&M costs not included. Costs 
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feature cost, total habitat units, and cost per habitat unit. TABLE 12 
provides the results of the analysis. In all categories, there appeared to be 
a substantial incremental gain to be achieved by raising the structure to as 
high as 426 NGVD, but there appeared to be diminishing returns in raising the 
structure to 428 NGVD. A dike/levee height of 426 NGVD is also compatible 
with the dike/levee height selected for the nearby Stump Lake HREP. For the 
above reasons, elevation 426 NGVD was selected. To adjust for river slope, 
the actual dike/levee elevation would range from 426.5 NGVD at R.M. 5.2 to 428 
NGVD at R.M. 13.0. This would ensure that the structure overtops at the 
downstream end of the project, before it overtops at the upstream end. 

Other Dike/Levee Embankment Considerations. 

Road. The crown width of the embankment was set at 10-feet, this is the 
minimal width needed to accommodate O&M vehicles. The dike/levee would be 
topped with 6" road coarse. Since the existing recreational access road to 
Fuller Lake is 18 feet wide (too wide to place at the top of the levee without 
a significant increase in dike/levee cost), the road will be relocated to run 
parallel along the inside toe of the levee. Ramps would be provided to get 
traffic up over the l•,,1ree. 

Runoff. Straw bales will be placed at the toe of the dike/levee to 
control runoff during construction and from storms prior to turf 
establishment. After final grading of the structure, it will be seeded and 
mulched for long-term erosion control. 

Stone. To ensure the stability of the lower rock closure, the structure 
would be covered riverside with B-stone and on top and lakeside with C-stone. 
The stone would be placed on the sides of the structure to a 1 on 4 slope. 
The lowermost 2,000 feet of peninsula dike/levee, i.e., the overflow zone, 
would likewise be armored with stone. 

(3) Interior Lake Closures. Design optimization for this feature 
included consideration of the number of closures, method of construction, 
alignment, and structure height. 

In the interest of lowering total project costs, the USFWS requested only 
one interior lake closure (subdividing Swan Lake proper into two approximately 
equal sized compartments) be considered for the refuge portion of Swan Lake. 
In combination with the existing IDOC closure, the overall Swan Lake project 
area would be subdivided into a total of three management compartments. 

Similar to the lower lake closure, soil core/stone cap and stone dike/soil 
wedge design configurations were considered. A District analysis showed a 
soil core/stone capped structure using clamshelled material ($0.3 million) was 
the more cost-effective to build than either a soil core/stone capped 
structure using borrow material ( $.0. 6 million) or a stone dike/ soil wedge 
structure ($0.8 million). Accordingly, the stone capped structure with 
clamshelled lake sediments was selected as the preferred method. Construction 
of this structure using clamshell material alone with 1 on 6 side slopes was 
rejected. The District and the sponsor were concerned about potential 
stability problems in the event of a major Illinois River flood, the discharge 
effects of tributaries, and the need for adequate wave protection. 

The USFWS has indicated that for the early years of site management, a 
water regulation capability of up to 420.5 NGVD is desired. However, since 
the project will not prevent all sediment input into the lake, it would be 
advantageous to be able to adjust water levels to compensate for this 
uncontrolled deposition. It is estimated that 0.5 feet of water level 
compensation capability would be needed. This estimate assumes 15 inches of 
lake sedimentation without a project and 9 inches sediment reduction with a 
project (at a 60% level of overall lake sediment reduction or 43% from 
riverside and 17% from hillside). Accordingly, the top elevation for the 
impervious portion of the middle closure was set as 421.0 NGVD (net grade). 
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c-stone would form a layer on top of the structure approximately 18 inches 
deep, bringing the crown elevation of the overall structure to 422.5 NGVD (net 
grade). 

(4) Islands. Design optimization included consideration of 
construction material, wave protection, island placement and island size. 

Soil, rather than rock, was the material of choice for constructing 
islands. Soil is more economical as a building material, it provides a 
suitable substrate for the establishment of vegetative cover, and a vegetated 
island is aesthetically more pleasing. A partial failure of a soil 
constructed island would not have a catastrophic effect on the overall 
performance of the project. The obvious source for the soil material is 
clamshelling. This material is inexpensive, its excavation results in 
additional deep water fish habitat, enhanced lake drainage, and a channel for 
boat passage across the lake. 

To protect the islands against wave action, a 1 on 6 side slope was judged 
appropriate. This shallow slope also enhances conditions for shorebirds. A 
minimum top elevation of 423 NGVD was considered adequate for wave 
dissipation. To further stabilize the islands, these structures would be 
immediately vegetated. 

To achieve maximal wave dissipation, the islands would be oriented along a 
plane perpendicular to the direction of the prevailing southeast winds. To 
further enhance wave reduction, the structures would be placed so as to 
subdivide wind exposed surface lake acres into units of near equal size. 
Three increments of combined islands length were considered, 4,000, 12,000 and 
28,000 feet. In combination with the interior lake closure, 4,000 feet of 
islands would serve to subdivide the refuge into 4 units (using 2 island 
groups) yielding a 75% reduction in lake wave action. Subdividing the lake 
into 8 units (using 6 island groups) would require 12,000 feet of combined 
islands length, and would yield an 87% reduction in wane action. Subdividing 
the lake into 16 units (using 14 island groups) would required 28,000 linear 
feet of islands for a 93% reduction in wave action. The 4,000 foot length was 

based on experimental evidence that smaller islands (less than 0.5 acres) 
support more nesting mallards than do larger islands. Because habitat 
diversity was of concern to the sponsor, island size, spacing, width, and 
height would be varied. Island size would be varied from 0.1 to 0.8 acres. 
Islands would be spaced 200 to 300 feet apart. Island width (i.e., land mass 
above a 419 NGVD water line) would vary from 60 feet to 100 feet). Island 
height would vary from 423 to 426 NGVD. 
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Option Total 
(Linear Feature 
Feet of Cost 
Island) ($ Millions) 

4,000 0.3 

12,000 0.9 

28,000 2.1 

TABLE 13 

INCREMENTAL HABITAT ANALYSIS 
FOR COMBINED ISLANDS LENGTH 

Incremental 

Av. Annual 
Annual Habitat Unit 

Cost Gain 
($ Thousands)l/ (AAHU' s)]:_/ 

27 118 

81 46 

189 18 

$/AAHU 
Gain 

229 

1,761 

10,500 

1.1 Assumes an interest rate of 8.875 percent, and a feature life of 50 years. 
O&M costs not included. Costs include preliminary estimates of 
construction dollars with E&D and S&A. 
Waterfowl and fish units combined. 

(5) Water Control Structures. Design optimization for the water 
control structures included gate type, gate distribution, gate sizing, pump 
number/sizing, pump type, pump site locations, and other considerations. 

An agreement was made with the project sponsors that less expensive gated 
CMP control structures would be used in project locations where fish passage 
was not a concern, and more costly open-channel structures would be used in 
locations where fish passage was considered critical. The preference for 
open-channel structures is based on a concern among fisheries biologists that 
dark, closed structures may inhibit fish movement. 

Four types of gate designs for use with an open-topped system were 
considered: stop-log, staggered sluice gates, combination sluice gate/stop-
log structures, and radial arm gates. A stop-log structure, which is the 
least expensive gate device, was not acceptable to the sponsor due to 
operational problems. For making gross water level adjustments, stop-logs can 
be time consuming and difficult to remove under a head differential. The most 
expensive gate design is the all sluice gate system. Sluice gates could be 
staggered with one gate (invert at lake bottom) serving in gross water level 
adjustment, while other gates set at a higher elevation could serve as an 
overflow device to deal with minor water level fluctuations. However, use of 
a gate for overflow purposes is inefficient and expensive. This option was 
rejected in the interest of reducing overall project costs. 

A compromise between the ease of operation of the sluice gate and the 
cost-efficiency of the stop-log system is a structure combining the two. 
Under this configuration, one sluice gate and a concrete channel with 4-5 foot 
wide stop-log bays would accomplish the same task. The structure could be 
operated in such a manner that a head pressure does not exist when there is an 
infrequent need to reset the stop-log overflow point. The short width of the 
stop-logs also facilitates their removal from the structure. The stop-log 
structure would serve as an overflow for minor lake adjustments, and the 
sluice gate would be used for gross water level adjustments. In addition, at 
times when the river and lake levels are roughly equal, the stop-logs could be 
completely removed to facilitate fish movement. The large sluice gate might 

38 



also serve to facilitate fish movement at certain times of the year. This 
configuration was acceptable to the project sponsor. 

The concept of a radial arm gate was rejected. Radial gates work with a 
head differential in one direction, the head differential at Swan would be in 
two directions. 

The distribution of water control structures was fairly fixed, open-topped 
structures (for direct fish access) between the river and each of the middle 
and lower Swan Lake compartments, and a gated CMP (no fish access) between the 
river and the lower end of upper Swan/Fuller Lake. The only distributional 
variable was whether or not to include a gated CMP through the new interior 
lake closure. Such a structure would not be needed for fish movement, but at 
times, it could permit the introduction of additional amounts of water into 
the lower lake compartment prior to pump activation. This benefit was 
perceived to be important enough to include this structure as part of the 
project plan. 

At the present time, water is controlled at the upper Swan/Fuller Lake 
site via a gated CMP through the IDOC closure. The HREP project would 
diminish the utility of this structure, since the refuge portion of Swan Lake 
would no longer be dependably connected to the river. Accordingly, a new 
water control structure, and a drainage ditch, would be needed to drain the 
lower end of this management unit to the river. 

To minimize the cost of ditch dredging, the middle compartment control 
structure would be placed along the narrowest segment of adjacent peninsula. 
Likewise, the narrowest location for the placement of a control structure in 
the lower compartment is at the lower lake closure. That structure would be 
placed on the Calhoun Point side of the closure to take advantage of the 
adjacent ground to reduce cofferdam associated costs. 

The maximum frequency and duration storm event acceptable to the sponsors 
is a 2-year, 24-hour storm event with a 10-day discharge duration. 
Accordingly, water control structures were sized to meet this condition. The 
upper Swan/Fuller Lake structure would require 1-48 inch gate, the middle and 
lower Swan Lake compartments would each require 1-72 inch gates. A single 48-
inch gated CMP through the new interior closure structure was judged adequate 
for the purpose of inputting water in advance of pumping. 

A pump is proposed for the upper swan/Fuller Lake compartment. IDOC 
believes that its present capabilities (4 portable pumps for managing 11 river 
sites) are insufficient to provide reliable habitat management at this site, 
and IDOC believes that with a dedicated pump, the certainty of habitat 
benefits would be assured. Pump sizing desired by IDOC for upper Swan/Fuller 
Lake is a delivery §!Iti feet of water in 10-days, a rate that IDOC says in 
consistent with its....,mariagement operations elsewhere. The District's 
hydraulics analysis indicates that a 20,000 GPM unit would be needed to 
achieve this capability. 

Within both the middle and lower lake compartments, separate pumping 
facilities would be needed. At times, the pumping need would be for expelling 
water to the river, and at other times it would be for discharging water to 
the lake. Four types of pumping situations would exist, recharge, dewatering 
for plant production, dewatering for bottom solidification, and the discharge 
of interior runoff when there is a high river stage. The most severe of these 
situations, and the one given the most weight for pump sizing, is the 
discharge of interior water. It was determined that a 20,000 GPM pump would 
discharge in 20 days (assuming gravity drainage is not possible) a water 
volume equivalent to a 2-year storm event. 

Considering the bidirectional need for pumping, pumping needs could be met 
with either 2-20,000 GPM pumps installed at each compartment (one placed 
riverside, the other lakeside), or with single, but reversible, 20,000 GPM 
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pumps installed at each of the three compartments. The option of single 
reversible pumps was selected for reasons of cost-effectiveness. 

Several types of pumps were considered; portable Crisafulli, fixed Couch, 
and fixed submersible. Of these, only the belt driven Couch pump was 
acceptable to the sponsors. This preference was because of the known 
reliability of the Couch pump in river management. Sponsor stated drawbacks 
to the Crisafulli pump are that operationally it requires specially designed 
ramps, and it is difficult to move around. A major drawback to the 
submersible pump is that it could become ice damaged. 

The most logical location for the placement of the single pump units is at 
each of the compartment water control unit locations. To achieve its 
reversible capability, each pump would be permanently mounted within the 
sluice gate chamber. With the lakeside sliding gate, and a riverside sluice 
gate, the source of water input to the pump could be altered between the river 
and lake. With a T-pipe and two valves, the pump discharge would also be 
reversible. The Couch pump would be mounted vertically and would be set back 
somewhat from the main chamber. 

Other Water Control Structure Considerations. 

Vehicle Traffic. Water control units would be provided with a concrete 
cap over the channel to allow for vehicle movement. The cap would not be 
sufficiently wide to significantly interfere with lighting. 

Stop-Logs. An attempt would be made to design stop-logs that are light 
weight and provide a fairly water tight seal. 

Vandal Proofing. Stop-log storage racks, pump and gate locking devices 
would be provided to help reduce the potential for vandalism. 

Sluice Gate Operation. The sluice gates would be of a design that would 
allow for both manual and powered gate operation. 

Gauges. Both staff gauges and automatic water level gauges would be 
provided in the vicinity of the water control structures. Staff gages would 
be placed riverside of all 3 compartments, and lakeside of the middle and 
lower Swan Lake compartments. Automatic gauges would also be placed lakeside 
of the middle and lower compartments, but only riverside of the lower 
compartment. The staff gages would be used as a calibration and a back-up to 
the automatic gauges and would also provide a direct readout of water level 
conditions to operations personnel. The automatic gauges would transmit water 
level information on a continuous basis to a St. Louis District data bank. 
With the use of a standard PC and a modem, refuge personnel would be able to 
tap this data at any time of the day for an instantaneous reading on 
management unit conditions. This system would dramatically reduce the time 
required to check the site by refuge personnel. 

Ditches. The major portion of the site water conveyance system would 
consist of the main drainage ditch and lateral drainage ditches created during 
dike/levee and island construction. However, in addition, ditches would need 
to be cut between the main ditch and the water control structures in the 
middle Swan Lake and upper Swan/Fuller Lake compartments. 

Emergency Repair Provisions. The concrete channels would be equipped with 
blockouts or slots on either side of the control gates for the insertion of 
bulkheads, in the event the gate chamber must be drained and the gates 
serviced. 

Fish Screens. The need for fish screens at the project site is difficult 
to assess. While in actual river management practice, the need for fish 
screens has been ignored, power plant studies indicate increased entrainment 
mortality at water velocities greater than 0.3 to 0.5 ft/sec. The water 
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velocities at the Swan Lake project pump units would be about 1.25 ft/sec 
suggesting that at least some mortality may be possible. Fish screens have 
been included in the project design, since (1) a potential for entrainment 
mortality exists, (2) fish screens can be included at low cost, and (3) they 
provide a unique opportunity to evaluate the potential effectiveness of such 
structures. In evaluating the design for this feature, two factors were 
considered: (1) the location of the screen and (2) the sizing of the screen. 

The most obvious location to place a fish screen is at the entrance to the 
pump chamber. Using a chain hoist, a gate (10-foot wide) placed at this 
location would still be manageable from a maintenance standpoint. The water 
velocity at this location would be 0.75 ft/sec. To achieve a velocity of 0.5 
ft/sec would require wall modifications and a chamber opening of 15 feet. 
While possible to create such an opening, the design of a screen with a mesh 
small enough to exclude very small fish, while at the same time not creating a 
water flow capacity problem, does not appear to be feasible. The District 
believes that the screen mesh should not be less than 1.5 inches X 1.5 inches 
or else significant amounts of debris would collect, and this would impede 
water flow to the pump. 

Since fish not able to pass thru a 1.5 inch opening would likely be able 
to withstand a water velocity of at least 0.75 ft/sec, the most cost-efficient 
screen would be one placed at the 10-foot wide chamber opening. While 
unlikely to totally eliminate fish entrainment, it would be hoped that this 
device would at least lessen the problem. 

Pump Pads. A flat concrete pad would be placed alongside each pump 
location to park the power unit for each pump during use periods. 

Power Units/Fuel Tanks. One portable diesel power unit (87 H.P.) would be 
provided for each Couch pump. Two 1,000 gallon mobile fuel tank units would 
also be provided. 

(6) Dredging. Two types of lake dredging were considered, minor 
dredging as a by-product of constructing other project features, and major 
dredging as a project feature in itself. 

Minor dredging associated with the dike/levee, closures, and islands 
development was found to be not only the most cost effective way of 
constructing those features, but it also provided the deep water fish habitat 
at no additional cost to the project. On the other hand, dredging as a 
project feature itself was found to be extremely costly, to the extent that 
the gain in biological benefits was not worth the cost. A 6-foot deep 
sediment cut over a one-acre area would cost in excess of $30,000 regardless 
of the dredging method employed. 

d. Plans Developed. Three plans were developed for the project. These 
plans were developed by combining various of the previously described measures 
to address the overall planning objectives. 

(1) Alternative A - No Federal Action. No Federal action would 
consist of no Federal funds being provided to meet the project purposes. 

(2) Alternative B - Wetlands Excavation. This alternative would 
consist of a single measure, that is, major excavation to deepen selected lake 
areas, thus rehabilitating areas damaged by past siltation. 

(3) Alternative C - Wetlands Protection System. This alternative 
(see FIGURE 9) would entail the construction of structures to reduce the 
amount of sediment entering the lake, and to provide features to reduce wind 
generated wave action. TABLE 14 reflects the decision process used to include 
or exclude measures for Plan C. This process was accomplished in close 
coordination with the project sponsors. 
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Potential Feature 

Hillside Sediment Control 

Dike/Levee 

Interior Lake Closure 

Islands 

Dredging 

Other Features 

TABLE 14 

SmoGRY EVALUATION OF MEASURES FOR INCLUSION 
IN PUN C 

OoJectives 

T 

T 

T 

T 

p 

T 

Planning Decision/RemarKs 

(I) Recommended a 30 percent hillside sediment 
reduction program (or a 17% overall reduction in 
lake sedimentation) 

Feature is vital to achieving stated objective 
of substantially reducing future sedimentation 

Provides important fish and waterfowl benefits 
to lake 

Other benefits include reduced farm soil loss, 
dollars to local economy, improved upland 
habitat, and an important interagency cooper-
ative precedent 

Considerable agency and political support 
exists for such a program 

(I) Recommend structure extend from Calhoun Point 
to Hadley Landing with an overall crown 
elevation of 426 NGVD (net grade). Clamshell 
derived from tip of peninsula to IDOC closure. 
Lower closure to consist of clamshelled core 
with stone cap. Lower closure to consist of 
clamshelled core with stone cap. 
Recommended gated CMP's at upper Swan/Fuller 
Lake and at interior closure, and combination 
sluice gate/stop-log structures with open-top 
channels between river and lake in middle and 
lower lake compartments. Three stationary, 
vertically mounted, belt driven, 20,000 GPM 
reversible couch pumps are recommended. Gates 
would be sized to handle conditions 
up to 2-year interior storm event. 

Feature contributes both sediment and water 
control benefits. 

Contributes 85 percent reduction in river 
sediment input or a 43 percent reduction in 
overall lake sedimentation. Reduces flood event 
intrusions to 1 in 8 years during growing season 
and 1 in 2 years during winter and spring 
period. 

(I) Recommend one closure, with soil core to and 
stone cap to 423 NGVD to subdivide Swan proper 
into middle and lower compartments. 

Increased habitat diversity and habitat units • 

. (I) Recommend two island groups be constructed of 
clamshelled lake sediments. Island size, 
shape, spacing, width and height varied. 

Provides significant wave control and habitat 
benefits. 

(I) Minor dredging as a by-product of constructing 
other project features is a no cost item 
providing additional habitat benefits and 
should be included. The costs associated with 
major dredging are too high for the benefits 
generated and, thus, it should not be included 
as a feature of the recommended plan. 

(I) Recommended features associated with the 
implementation of the above major features 
include water level gauges, fish screens, pump 
pads, pump power units and fuel tanks, roads 
and real estate. 

T Measure is totally compatible with planning objectives. 
p Measure is partially compatible with planning objectives. 
I Measure is incorporated into Plan C. 
D Measure deleted, not further considered. 
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e. Plans Evaluated. TABLE 15 provides a summary comparison of the 
various plans in relationship to the project planning goals and objectives. 
Alternative A was rejected, since it would do nothing to address the stated 
planning objectives, except for the fish movement objective. However, it is 
possible that the lower end of the lake may eventually become closed off by 
sedimentation, and thus even this objective might not be met. Large-scale 
excavation (Alternative B) was considered unacceptable; except for partially 
addressing the sedimentation problem, providing a short-term increase in 
deepwater habitat, and providing short-term fish access/passage, it would not 
address any of the other stated planning objectives. 

Alternative C was found to be fully responsive to the project objectives, 
and was designated as the Selected Plan. Most importantly, it would provide 
significant benefits for migratory waterfowl by reducing the sedimentation 
rate. Waterfowl benefits would also accrue from the establishment of wetland 
plants whose survival would be enhanced as a result of project features which 
would directly reduce turbidity and enhance light penetration into the water 
column, resulting in increased photosynthetic activity and plant production. 

TABLE 16 provides a comparison summary of the estimated biological output 
of each of the three alternatives. For both waterfowl (net gain +986 AAHU's) 
and fish (net gain +668 AAHU's), Alternative Plan C provides vastly greater 
output than either Alternative Plans A or B. 

TABLE 17 provides an incremental costs summary for Alternative Plans Band 
C for fish, waterfowl, and fish and waterfowl habitat combined. The analysis 
was based on preliminary estimates of construction dollars for assessing 
relative gross cost differences between plan options and plans. Differences 
in O&M costs were not. considered substantial enough to alter conclusions on 
cost-effectiveness. Clearly, Plan B dredging, at a cost of $15,366/AAHU, 
cannot be justified. Also clear is that, by comparison, all the measures 
included in Plan C (TABLE 18) provide a substantial return for the dollar 
investment. FIGURE 10 shows that from an acreage standpoint alone, 
Alternative C performs considerably better than the other two alternative 
plans. 

For the above reasons, Plan C was designated as the Selected Plan for the 
project. 

f. Value Engineering Of Project Features. A Value Engineering workshop 
was conducted on 9-10 October 1990 to examine the proposed HREP Project for 
Swan Lake. Project efficiency and cost reduction ideas were developed and 
evaluated by an interdisciplinary team comprised of members from the Corps of 
Engineers (SLD, NCR, NCD), the Illinois Department of Conservation, and the 
U.S. Fish and Wildlife Service. In all, 30 different proposals were 
evaluated. The nature of each proposal and the actions taken are described in 
APPENDIX DPR-U. 
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PLAN RELATIONSHIPS '1'0 PROJEC'l' GOALS/OBJEC'l'IVES 

Restore Aquatic Macrophyte 
Beds & Associated Invertebrates 

Reduce Maintain Stable Provide Ability Provide 
Alternative Sedimentation Water Levels to Solidify Bottom Wave Control 

Plan A 
No Federal Action N N 

Plan B 
Wetlands Excavation s N 

Plan C 
Wetlands Protection y y 

N Little or no contribution to planning objective s Some contribution to planning objective 
Y Important contribution to planning objective 

N N 

N N 

y y 

Provide Habitat for 
Wintering Fish 

Provide Allow Free 
Deep Water Movement for Fish 

N y 

y y 

y y 

Buffer 
Cold Water/ 
Ice Effects 

N 

s 

y 

Provide Habitat for 
Fish Spawnind/Rearing 

Provi e 
Alternative 
Structures 

for Fish Passage 

N 

s 

y 



UBLE 16 

PLAN COMPARISONS SUMMARY -
AVERAGE ANNUAL HABITAT UNITS (AARO'' S) 

Habitat 

Non-Forested Wetland 

(ii) • Net Change 

Plan A 
{No Action) 

Waterfowl Fisn 

690 1,287 

From No Action Plan 

];_/ AAHU = Average Annual Habitat Unit 

Total 

1,977 

AAHU's l 

Plan B 
(Wetlands Excavation) 

Waterfowl Fisn Total 

783 
(+93) 

TABLE 17 

1,402 
(+115) 

2,185 
(+208) 

PLAN COMPARISONS SUMMARY -
TOTAL HABITAT COSTS 

Evaluation 
Factor 

Waterfowl 
Plan B Plan C 

Annual Cost 1,429 
( $ Thousands) l/ 

AAHU's Gain 93 

$/AAHU's Gain 15,366 

405 

1,021 

397 

Fisheries 
Plan B Plan C 

1,429 

115 

12,426 

405 

668 

606 

Plan C 
(Wetlands Protection) 

Water;ow1 Fisn Total 

1,711 
(+1,021) 

1,955 3,666 
(+668) (+l, 689) 

Total 
Plan B Plan C 

1,429 

208 

6,870 

405 

1,689 

240 

1/ Annualization assumes an 8.875 percent interest rate, and a 50-year project 
life. 

Alternative 
Feature 

Large-scale 
Excavation 

Cumrnulative 
Annual 

Cost 
($ Thousands) 

1,429 

TABLE 18 

PLAN COMPARISONS SUMMARY 
INCREMENTAL HABITAT COSTS SUMMARY 

Incremental 
Annual 

Cost 
2:../ ( $) 

1,429 

Average Annual 
Habitat Gain 

(AAHU's) 
Total Incremental 

Waterfowl. 

Plan B 

93 93 

46 

Average Annual 
Cost/Habitat Gain 

($/AAHU) 
Total Incremental 

15,366 15,366 



CUir1Inulative 
Annual 

Alternative Cost 
Feature ($ Thousands) 

Riverside 243 
Dike/Levee .1/ 
Hillside 351 
Sediment Control 

Interior 
Closure 1.1 
Islands 

Large-scale 
Excavation 

Riverside 
Dike/Levee 11 
Hillside 
Sediment Control 

Interior 
Closure 1/ 
Islands 

Dredging 

378 

405 

1,429 

243 

351 

378 

405 

405 

i/ 

TABLE 18 (Continued) 

Incremental Average Annual Average Annual 
Annual Habitat Gain Cost/Habitat Gain 

Cost (AAHU'sl l~LAAHU) 
($} Total Incremental Total Incremental 

Waterfowl (Continued) 

Plan C 

243 643 643 383 383 

108 739 105 475 1,029 

27 974 235 388 115 

27 1,021 47 397 574 

Jl'isheries 

Plan B 

l, 429 116 116 12,319 12,319 

Plan C 

243 320 320 759 759 

108 387 67 910 1,612 

27 551 164 686 165 

27 622 71 651 380 

0 669 47 605 0 
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TABLE 18 (Continued) 

Alternative 
Feature 

Cumulative 
Annual 

Cost 

Incremental 
Annual 

Cost 
($) ( $ Thousands) :V 

Average Annual 
Habitat Gain 

(AAHU' s) 
Total Incremental 

Waterfowl & Fisheries Combined 

Large-scale 
Excavation 

Riverside 
Dike/Levee 1/ 
Hillside 
Sediment Control 

Interior 
Closure 1/ 
Islands 

Dredging 

l, 429 1,429 

243 243 

351 108 

378 27 

405 27 

405 0 

1/ Water control structure costs included 

Plan B 

209 209 

Plan C 

954 954 

1,126 172 

1,525 399 

1,643 118 

1,690 47 

Average Annual 
Cost/Habitat Gain 

($/AAHU) 
Total Incremental 

6,837 6,837 

254 254 

312 628 

248 68 

247 229 

240 0 

1/ Annualization assumes an 8.875 percent interest rate, and a SO-year project life. 
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6. SELECTED PLAN WITH DETAJ:LED DESCRJ:PTJ:ON. 

a. Plan Comoonents. The following is a general description of the 
Selected Plan. Specific features of the plan are listed in TABLE 19 and are 
depicted in FIGURE 9 and Plates 2 and 3. 

To retard the deposition of sediment into the project area, a riverside 
dike/levee and a hillside sediment control program would be put in place. The 
dike/levee would be constructed along the narrow band of land that separates 
Swan Lake from the Illinois River. Hillside sediment traps would be placed in 
those sections of the west shore watershed most severely affecting the middle 
and lower sections of lake. 

To control water levels for waterfowl and fish management, and to 
periodically resolidify the lake bottom, the dike/levee would function in 
combination with gated water control structures and pumps. 

To facilitate water drainage and to create deepwater lake habitat, a 
drainage system would be created as a by-product of constructing the 
dike/levee, closures and island structures. 

To further subdivide the lake into independently manageable units, a 
closure structure would be placed across the lake to separate middle and lower 
Swan Lake. This closure, in addition to creation of island groups on the 
lake, would contribute to decreased wave action and, thus, reduced turbidity 
levels. 

To offset the loss of fishermen access to the lake caused by the 
construction of closures, boat ramps and access roads would be provided along 
the west lake shore. An existing recreational access road to Fuller Lake 
would be obliterated during dike/levee construction. This road would be 
relocated along the lakeside toe of the dike/levee. To provide access to the 
dike/levee at its tie-in to Calhoun Point, a short road would be built to 
connect to the nearby county road. 

To provide sufficient borrow material for the upper most segment of 
dike/levee and for access road development, a limited number of borrow site 
locations have been tentatively selected. 

The project design will provide the physical conditions necessary for 
creating a wide spectrum of strategies for waterfowl and fisheries management. 
The precise manner in which the lake will be managed will evolve during the 
initial years of the project. This fine tuning of the management plan will 
take into account the results of biological response analyses (see Appendix 
DPR-Q) to access alternative water·control regimes. 

b. Design Considerations. 

(1) Substrate Exploration Data. 

(a) Initial Hand Auger And Push Sampler Borings. A number of 
overwater borings were made at predetermined locations in Swan Lake. The lake 
sediment soils were classified as primarily clays from the top of the borehole 
to the bottom. A boring was taken at the lower end of the lake on the 
peninsula of land between Swan Lake and the Illinois River. Soils here were 
generally clays. Groundwater was encountered at approximately 2 feet below 
the ground surface. A boring at the proposed lower lake closure structure 
indicated a sand layer at a depth of 10 feet. Field logs were kept for soil 
classifications based on visual observations. Atterberg limit tests and water 
contents were run on all general samples obtained. Field logs are presented 
in APPENDIX DPR-F. 
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TABI.El9 

COMPONENTS Ol!' TBE SXLECTED PLAN 1/ 

1. Hillside Sediment Control Program 

Construction of 95 water and sediment control basins 55 ponds, and 40 terraces. 
Impoundments generally less than 5 acres with 24-hour release rate. 
O&M costs and real estate are the responsibility of the local landowners. 

2. Dike/Levee 

a. 

Structure in 3 segments totaling 46,700 feet. 
Lower Closure Segment 

\ . 
' . 

Segment lies between River Miles 5.0 and 5.5 totaling 2,000 feet. 
Impervious core with an exterior protective stone covering. 
Stone covering consists of B-stone riverside, and C-stone lakeside and on top. 
Top elevation of core is 425.5 NGVD (net grade), crown elevation of structure with stone is 427 NGVD. Soil core and stone would be placed with 1 on 4 side slopes. 
Top of closure topped with 6-inch aggregate road course. 
Crown width of completed structure is 10-foot. 

b. Lower Peninsula Seqment 

\ . 

Segment is located lakeside of peninsula between River Miles 5.5 and 10.6, totaling 29,100 feet. 

Segment constructed of clamshell excavated lake sediments from adjacent lake shore. After drying, material graded to 1 on 4 side slopes. 
Overall crown width 10-feet (8-feet in sections with road bedding material). 
Structure slopes from crown elevation 425.S NGVD (net grade) at R.M. 5.5 to 426.6 NGVD at R.M. 10.6. 

Height of segment varies between 3 and 6 feet. 
Lowermost 2,000 feet of segment serves as overflow structure, and is protected by c-stone. 

c. Upper Peninsula segment 

Segment extends along peninsula adjacent to Fuller Lake, between River Miles 10.6 and 13.D, totaling 15,600 feet. 

Segment constructed of borrow material. 
Crown elevation varies from 426.6 NGVD (net grade) at R.M. 1D.6 to 427.l NGVD at R.M. 13.D. 

Side slopes 1 on 3, with crown width of 8-foot. 
Levee topped with aggregate road course. 
Typical height varies from 3 to 6 feet. 
Willow plantings at toe of levee and at river bank to provide levee with protection from river floods. 

3. Interior Lake Closures 

a. New Lake Closure 

Closure developed opposite R.M. 7.2 to subdivide refuge into middle and lower lake compartments. 

Structure also serves as wave barrier. 
Structure includes an impervious inner core with 1 on 3 side slopes, a crown width of 1D feet, and top elevation of 421 NGVD (net grade). 
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T.ABLE 19 (Continued) 

Structure protected with an 18-inch layer of c-stone. 

b. Old Lake Closure 
0 Existing IDOC closure is generally acceptable as an interior lake closure. 

Some vegetation removal and rip-rap repair may be required. 

4. Water Control Structures 

a. Lower swan Lake Control Structure 

-------
0 

0 

0 

' 0 

Control unit located at downstream end of lower lake closure for regulating water 
levels and fish passage 

Unit consists of 20-foot wide segment of open-topped concrete channel, with 4 spans 
of 5-foot wide stop-log bays. 

Unit includes 10-foot wide segment of open-topped concrete channel with a 72 inch 
sliding gate lakeside, and a 72-inch sluice gate riverside. 

Same charr£er houses single 20,000 GPM Couch pump, adapted for bidirectional pumping 
between river and lake. 

Fish screen would be provided at pump station. 

Pump would be driven by 87 HP portable diesel power plant, and fueled from 1,000 
gallon portable fuel tank. 

Top of control unit with concrete roadway for vehicle passage, and a concrete pad 
for parking power plant and fuel tank. 

Elevation of concrete channel floor would be 412 NGVD. 

Water levels monitored with staff gauges and automatic gauges located riverside and 
lakeside of water control unit. 

b. Middle Swan Lake Control Structures 

0 

0 

Unit identical in design to unit described for lower lake. 

Unit located along constricted portion of peninsula at R.M. 9.8. 

A 30-foot wide, 300-foot long ditch would be excavated to elevation 412 NGVD for 
water conveyance. 

Staff gauges placed riverside and lakeside of control unit, and an automatic gauge 
placed lakeside. 

Through new interior lake closure would be a single 48-inch gated CMP (invert 416 
NGVD). 

Structure would allow additional water input to lower compartment from middle 
compartment prior to pump activation. 

c. Uoper Swan Lake/Fuller Lake Control Structures 

5. Islands 

A 48-inch gated CMP would drain management unit to Illinois River at R.M. 10.6. 

Pipe invert would be 416 NGVD. 

Pump (20,000 GPM reversible couch pump) driven by 87 HP portable diesel power plant, 
and fueled from 1,000 gallon tank. 

A 10-foot wide, BOO-foot long ditch excavated to elevation 416 NGVD would serve to 
convey water to and from this control structure. 

Fish screen provided at pump station. 

A staff gauge would be placed riverside of the water control unit. 

a. Lower Lake Comoartment Island Group 
0 Island group would be 3,000 feet in length, situated opposite R.M. 5.9 and oriented 

perpendicular to prevailing winds. 
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TABLE 19 (Continued) 

Islands, created from clamshell excavated material, would be placed in two staggered 
rows. 

Minimum crown elevation for islands is 423 NGVD, but varying up to 426 NGVD. 

Islands would have 1 on 6 side slopes for wave protection and a width ranging from 
60 to 100 feet. Shoreline willow plantings would further stabilize the island 
shoreline. 

Spacing of islands would vary from 100 to 500 feet, and length varying from 200 to 
500 feet. No above water disposal of material to occur closer than 500 feet from 
lake shores. 

Islands would be vegetated to grass cover initially, and subsequently managed with 
some islands in herbaceous cover and some in forested cover. 

Deepwater dredging cut for island construction would connect main drainage ditch 
with the proposed lower lake west shore boat ramp location. 

b. Middle Lake Compartment Island Group 
0 

0 

Island group (located opposite R.M. 9.2) similar in design to that for lower lake, 
except group would span a distance of only 800 feet. To the extent possible, these 
borrow areas will placed and configured so as to enhance wetlands value. 

Deepwater dredge cut for this island group would connect main drainage ditch to the 
middle compartment west shore boat ramp area. 

6. Other Features. 

a. Borrow Areas 

Approximately 20 acres of Federally owned lands have been designated for use as 
borrow areas during project construction. To the extent possible, these borrow 
areas will be placed and configured so as to enhance wetlands value. 

b. Boat Ramps 

Two 12-foot wide boat ramps would be constructed along west lake shore, one opposite 
R.M. 5.9 and the other opposite R.M. 9.2. 

Each ramp would have 8 inches of aggregate base stone. 

c. Parking Lots 

A small parking lot 
5. 9 and R.M. 9.2). 
estimate of minimal 
river.) 

would be provided at each of the two boat ramp locations (R.M. 
Both lots would accommodate 5 vehicles. (USFWS judgmental 
vehicle capacity needed to offset lost boat access to lake from 

Parking area at R.M. 5.9 would require an 18 inch CMP and some minor ditching to 
accommodate local drainage at this site. 

d. 

0 

In addition to the dike/levee road, certain other road provisions are needed. 
Associated with boat launch areas, a 1,200-foot long road opposite the R.M. 5.9 
location, and a 1,250-foot long road opposite the R.M. 9.2 location. Both roads 12-
feet wide, built to minimal elevation 424 NGVD, and topped with 6 inches of 
aggregate road course. 

Extending between the IDOC hunter parking lot at R.M. 12.2 and Hadley Landing public 
access road, would be an 18-foot wide road running along the lakeside toe of the 
dike/levee. This road would be 3,800 feet.long and would be covered with a 6-inch 
topping of aggregate road course. 

A road would be constructed on Federal lands connecting lower lake closure (from 
R.M. 5.0) to the nearby county road. Road 1,900 feet long, 12 feet wide and capped 
with aggregate stone. A 25-foot long apron (consisting of asphalt or concrete) 
would connect proposed stone road and county road. An 18-inch culvert would be 
placed under the apron to facilitate the existing drainage. 

y See also FIGURES 9 and Plates 2 and 3. 
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(b) Vane Shear Tests Proaram. Vane shear tests were performed 
along Swan Lake adjacent to the peninsula. Strength data obtained from these 
tests will be instrumental in confirming the feasibility of constructing a 
dike/levee embanlanent from lake sediments. In addition, undisturbed samples 
were obtained. Consolidation tests will be performed on these samples to 
verify overbuild assumptions. Results from the vane shear tests program are 
presented in the geotechnical appendix of this report. 

(2) Earthen Dike/Levee Embankment. The design for the earthen 
dike/levee embanlanent was evaluated for stability and gross settlement. 
Results of these evaluations are presented in APPENDIX DPR-F. Specific design 
details for slo~i width, etc. are presented in TABLE 19. The lower 5 miles 
of embankment wil have 1-foot of overbuild for anticipated settlement. All 
borrow material for the embanlanent will come from an excavation trench in the 
lake, approximately 50 feet from the lakeside toe of the dike/levee. The 
upper most 3 miles of embanlanent will be obtained as local borrow material. 

An AT&T cable crossing exists within the project area. The District's 
assessment is that the caf>le does not pose a aesign problem; however, the 
District will continue to coordinate closely with AT&T during the final phases 
of the project. 

(3) Closures. 

(a) Lower Closure. The proposed design of the lower clay/rock 
closure will meet specific project requirements. These requirements include 
closing the opening between Swan Lake and the Illinois River, and building a 
control structure. The clay/rock dike was analyzed for stability, settlement 
and underseepage; this data will be included in APPENDIX DPR-F. A gross 
foundations analrsis for the area under the closure structure was performed to 
determine the al owable bearing capacity. This analysis is included in the 
appendix. Based on the results of this analysis, it is anticipated the 
closure will be constructed on a shallow spread footing. 

Between the lower clay/rock closure and the earthen dike/levee embankment 
is a clay/rock overflow section. This device will assure am~le backwater 
filling prior to dike/levee embankment overtopping during maJor river floods. 
As with the earthen levee, 1-foot of overbuild will be included in the final 
grade for anticipated settlement of the overflow section. 

(b) New Interior Closure. The proposed design for the new 
interior closure consists of a clay/rock structure and gated CMP. The 
clay/rock closure will have a soil core covered with c-stone on the crown and 
side slopes. 

(4) Islands. The proposed design for the man-made islands consists 
of lake sediments with varying height and width. The purpose of the islands 
is to break the wave fetch caused by wind moving across the lake. 

(5) Historic Properties. 
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c. Construction Considerations. 

(1) Earthen Dike Levee Embankment. For the lower embankment section 
of the projecti trenc excavation wi e accomplished using a barge mounted 
clamshell/drag ine operation or some approved equivalent method. 

It is anticipated that using the lake sediments will take an estimated 6 
to 9 months to drain the moisture from the soil and become usable for 
com~action and final grading. Therefore, construction of the embankment will 
be in two phases; (1) to excavate and drain the soil, (2) to compact and shape 
the soil. 

Approximately 250 feet of the embankment (near R.M. 7.5) will be 
constructed across six mile slough. In order for the levee to continue 
through this slough, the structural design for this segment would be similar 
to that of the lower lake closure. 

(2) Island. A barge mounted dragline will be used to construct these 
islands. 

(3) AT&T Cable Crossing. The AT&T crossing at Swan Lake~ 

(4) Endangered Species. 

(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 S~cifications to sequencing construction activities in a manner that 
minimizes impacts to eagles. Specific restrictions relative to any seguencing 
will be included as part of the contract specifications. The contracting 
officer will ensure appropriate compliance. 

(b) Indiana Bat. Special conditions on the contracted work will 
require that tree clearing activities be scheduled outside the period May 1 -
August 31 when Indiana bats are known to inhabit summer habitat. If for any 
reason tree clearing activities have to be carried out during the period May 1 
- August 31, a site visit will be conducted first by a team of biologists to 
determine if any roost trees are among those proposed to be removed. If none 
are found, tree clearing activities could resume. If removal of a roost tree 
is proposed during the period May 1 - August 31, then the District must enter 
into section 7 consultation with the U. s. Fish and Wildlife Service to 
determine if the prol)Osed action is likely to jeopardize the continued 
existence of the Indiana bat. 

(5) Waterfowl. Consideration will be given during the ~reparation 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. 

(6} Historic Properties. Under the provisions of the draft 
Programmatic Agreement a professional archaeologist would monitor all 
earthmoving activities in areas which could not be investigated previously due 
to dense vegetation for the presence of archaeological remains. If such 
remains are observed during this inspection, all earthmoving activities in the 
vicinity of the remains would be postponed until an archaeological 
investigation can be conducted. The written results of this evaluation would 
be forwarded to various state and Federal review entities. 
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(7) Permits. Appendix DPR-C provides a Clean Water Act Section 
404(b)(l) Evaluation Report for the Swan Lake project. This documentation is 
also being forwarded to the Illinois Environmental Protection A9encr, along 
with a request for the state's Section 401 Water Quality Certification. A 

ii;iiiii;,i]i~iel~,itiliiiii1ib;llli1ll1~i~ii~lwlii::]w,jl,:liiii:~to 
d. Operation, Maintenance And Rehabilitation. 

(1) Project Uplands. The specific operations, maintenance and 
rehabilitation responsibilities for the hillside sediment control program are 
presented in the various a9reements between the ~artnering agencies. These 
resp(?nsibilities are described in general terms in Section 5 of the report and 
are described in detail in APPENDIX DPR-A. 

(2) Project Lowlands. The responsibilities of the USFWS and IDOC for 
their respective management units are described below. Maintenance is defined 
as the repair and replacement associated with hydrologic events (including 
minor storm and flooa events) that do not exceea the level of design for the 
project. For Swan Lake, this level of design has been designated as the top 
elevation of the dike/levee structure (elevation 425.5 NGVD at R.M. 5.7i. (In 
the project reach of river, river stages would remain at or below this evel 
more than 85 percent of the time.i Consequently, such operation and 
maintenance responsibilities shal include, but are not limited to, the 
following: 

(a) The sponsors (including representation from the IDOC 
Division of Fisheries) shall ~repare annual management plans which incorporate 
operational activities including water control and mani~ulation, 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 char9e of the administration of the project and may be amended as 
necessary.) A site regulation plan for water control is proviaed by APPENDIX 
DPR-P. This planning effort will give consideration to both waterfowl and 
fisheries benefits. This plan will undergo further coordination and 
refinement. 

(b) The sponsors (including representation from the IDOC, 
Division of Fisheries shall operate proJect features (such as the gates and 
pumps) to insure accomplishment of the Management Plan. 

(c) The sponsors shall not collect any fees for public use of 
these lands for hunting or fishing. 

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

(e) The sponsors shall provide all operation and maintenance of 
project features in accordance with manufacturer data and Corps of Engineers 
recommendations. (The Corps of Engineers will provide manufacturer o&M 
re~irements 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.) 

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

(g) The sponsors shall provide routine structural maintenance, 
which includes paintin9 of metal items; removal of vegetation from expansion, 
contracting, ana monolith jointsi day-to-day inspection; sealing and caulking 
of various joints; vandalism obliteration; and road grading. 

(h) The sponsors shall frovide routine mechanical/electrical 
maintenance, which includes lubrication, oil changes, inspections of 
equipment, touch-up painting, testing of equipment, recora-keeping, and 
vandalism repairs. 

The Corps of Engineers will inspect the project at least annually to 
determine the status of operation and maintenance bein9 performed by the 
sponsors. Representatives of the sponsors will be invited to attend. The 
inspection will follow procedures outlined in the latest issue of DIVR 1130-2-
304 entitled "Project c;>perations - Maintenance by Local Interests." The 
report following this inspection will serve as a basis for the sponsors and/or 
Co~s of Engineers (in the case of rehabilitation) to make required repairs 
and/or 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 sponsors. 

The Corps of Engineers and the sponsors will cost share 75/25 percent any 
mutually agreed to rehabilitation of this ~reject. 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 
the Swan Lake project, rehabilitation features consist of the following: 

(1) 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; 

(2) Dike/levee and closure structure repair of damaged areas within 
the zone of riprap protection which requires the purchase of new riprap and/or 
bedding material, and; 

(3) Earthen embanlanent repair consisting of repair of damaged areas 
that extend into the compacted impervious portion of the levee and 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 levee 
maintenance. ) 

Wildlife Resources addressing the relationships, arrangements, and general 
~rocedures under which the USFWS and the Department of the Armr will operate 
in constructing, operating, maintaining, repairing, and rehabi itating 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, repair, 
and rehabilitation of the project; as-built drawings; shop drawings; 
manufacturer's o~ration and maintenance manuals; and, specific procedures for 
project review and inspection, rehabilitation, abandonment, improvements or 
alteration. 
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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 USFWS and IDOC 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 o~eration 
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. Project Performance Evaluation Plan. 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 20. The plan for post-construction qualitative field 
observations and quantitative measurements are presented in TABLES 21 and 22, 
respectively. To the extent possible, methods will be standardized with the 
methods used for other Habitat Rehabilitation and Enhancement Projects, and 
with the Upper Mississippi River System - Long-Term Resource Management 
program, in general. 

f. Biological Responses Anal~sis. In addition to evaluations of the 
physical and chemical outputs un er the project performance evaluation, Swan 
Lake is one of two District HREPs that have been selected for the programmatic 
analysis of biological outputs as well. The purpose of the programmatic 
analysis is to determine the validity of assumptions used in desi9ning the 
project. The analysis focuses on project features that will provide feedback 
on design criteria for future projects throughout the UMRS. The detailed 
draft proposal for the biolo9ical responses analysis is provided as APPENDIX 
DPR-Q. A summary of the design assumptions to be tested is provided by TABLE 
23. 

g. Real Estate Requirements. 

(1) General. Real estate needs for the hillside sediment control 
program will be filled by the local landowners and the Calhoun County Soil and 
Water Conservation District (CCSWCD). The CCSWCD will then provide the Corps 
with temporary land easements necessary to construct that portion of the 
project, at no cost to the Federal government. 

Other project features would be located on Federally-owned public lands 
which were acquired by the Corps of Engineers in fee for the nine-foot 
navigation project. These lanas were later designated as General Plan lands. 
The General Plan, dated 8 March 1961, was approved jointly by the Assistant 
Secretary of the Army, the Secretary of the Interior and the District, or the 
Illinois Department of Conservation (IDOC); and as prescribed in a Cooperative 
Agreement, aated 14 February 1963, between the Department of the Army and the 
Department of the Interior. The principal objective of this General Plan and 
Cooperative Agreement 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 trappin9. The 
Upper Swan/Fuller Lake portion of these lands are managed by IDOC in 
accordance with said plan. 

The periodic closure of Swan Lake from the river and its subsequent 
habitat management will result in an altered lake hydrolo9y. At times, local 
watershed runoff will result in lake water surface elevations higher than what 
would have occurred in the absence of a project. This altered hydrology 
necessitates a fee purchase of lands along the western lake shore to elevation 
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VI 
\0 

Type of 
Activity 

Sedimentation 
Problem 
Analysis 

Pre-project 
Monitoring 

Baseline 
Monitoring 

Data 
Collection 
for Design 

Construction 
Monitoring 

Performance 
Evaluation 
Monitoring 

Analysis of 
Biological 
Responses to 
Projects 

Purpose 

system-wide problem 
definition. Evaluates 
planning assumptions. 

Identifies and defines 
problems at HREP site. 
Established need for 
proposed project features. 

Establishes baselines 
for performance evalua-
tion. 

Includes identification 
of project objectives, 
design of project, and 
development of performance 
evaluation plan. 

Assesses construction 
impacts; assures permit 
conditions are met. 

Determines success of 
project as related to 
objectives. 

Determine critical 
impact levels, cause-
effect relationships, 
and effect on long-
term losses of 
significant habitat. 

Demonstrates success 
or failure of habitat 

'1'ABLB 20 

MONITORING AND PERFORMANCE EVALUATION MATRIX 

Responsible 
Agency 

USFWS 

Sponsor 

Corps 

Corps 

Corps 

Corps 
(quantita-
tive) 
(field 
observa-
tions). 

USFWS 

Corps 

Implementing 
Agency 

USFWS 
(EMTC) 

Sponsor 

Field station or 
sponsor thru 
Cooperative 
Agreements or 
Corps. 

Corps 

Corps 

Funding 
Source 

LTRM 

Sponsor 

LTRM 

HREP 

HREP 

Field station or LTRM 
sponsor thru 
sponsor Cooperative 
Agreement, 
sponsor thru O&M, 
or Corps. 

USFWS 
(EMTC) 

LTRM 

Corps/USFWS/ 
(EMTC)/Others 

LTRM 

Remarks 

Leads into pre-project monitoring; defines desired conditions 
for plan formulation. 

Attempts to begin defining baseline. See DPR Sections 2 and 3. 

Appendix DPR-L shows the locations of and sites for physical/ 
chemical data collection. Actual data collection will be 
accomplished during P&S phase. For biological baseline 
information, see Appendix DPR J. 

Comes after the fact sheet. This data aids in defining the 
baseline. See DPR Sections 4-7 and 13. 

Environmental protection specifications to be included in 
construction contract documents. Inter-agency field inspec-
tions will be accomplished during project construction phase. 

Comes after construction phase of project. See DPR Section 13. 

Problem Analysis and Trend Analysis studies of habitat projects. 

Biological Response Study tasks beyond scope of Performance 
Evaluation, Problem Analysis, and Trend Analysis. 



UBLB21 

ANHOAL POST-CONSnUCTION ~mLD OBSXRVATIONS 
~OR PROJECT PB.RJ'ORMANCK E~IiO'ATION .!,/ 

Goals 

Restore aquatic 
macrophyte beds 
and associated 
invertebrate 
communities 
for the 
benefit of 
migratory 
waterfowl 

Objectives 

su.ostantiaily 
reduce future lake 
sedimentation 

Maintain stable 
water levels 
during the 
growing season 

Provide tne ability 
to solidify the lake 
bottom 

Unit 
of 

Measure?:,/ 

lncnes of seaiment 
deposition over 
SO-year project life 

Mg of sediment/ 
liter 

Frequency of damaging 
flood events during 
growing season 

Percentage of time 
water elevation can 
be held at or below 
416 NGVD 

Percent distribution 
of rooted vascular 
plants 

Force/unit surface 
area 

Enhance wave control Reduction in acres 
of lake compartment 
size exposed to wind 

Form smaller 
independently 
managed lake units 

Provide ha.oitat Provide areas of 
for over winter deep water 
survival of fish 

Allow free 
movement for fish 
between river and 
lake during late 
fall/early winter 
period 

Buffer impact of 
cold water and ice 

Reduce max. -ve 
height 

NTU's during growing 
season 

Nlllllher units 

Maximum compartment 
size in acres 

Acres of water >7 
feet deep 

Weeks of fish access 
allowed 

Frequency or cold 
water/ice events 
during winter and 
spring (events/year) 

60 

Enhancement 
Feature 

Riversiae Dix:e, 
Hillside Traps 

Hillside Traps 

Riverside Levee, 
Water Control 
Structures 

Riversiae Levee, 
Water Control 
Structure 

Interior closure, 
Islands 

Interior closure 

Dreaging 

Water contro.1. 
Structures 

Riversiae Levee 

Field 
Observation 

Eviaence of recent 
sediment deposition 

N/A 

Observations of 
levee overtopping 

Survival of wetland 
plants 

Eviaence of 
crust formation 
on surface of 
lake bottom 

Evidence of increased 
plant anchorage 

N/A 

N/A 

Visual estimation 
of wave heights and 
shore impacts 

Visual clarity of lake 

Observations on success 
of differential plant 
production between the 
management units 

N/A 

Note time perioas gates 
left open 

Observations of 
spring cold water/ 
ice intrusion on 
the lake 



Goals 

Proviae na.citat 
for spawning 
and rearing of 
fish 

Increase 
overall 
Habitat value 
for waterfowl 
and slackwater 
fishes 

Objectives 

Proviae aiternate 
structures so as 
to assure fish 
passage 

Meet all of the 
above objectives 

T.ABI.E 21 (Continued) 

Unit 
of 

Measure 1/ 
Num.cer of 
types of 
structures 
provided 

Habitat 
Units (HU's) 

Enhancement 
Feature 

Sluice Gate/Stop-
log Structures 

All 

Field 
Observation 

Proviae any o.cservations 
relating to differential 
use of structures by 
fish 

Apparent gross changes 
in waterfowl numbers 
and use 

FWS commercial fishing 
survey 

Interviews with sport 
fishermen 

observations to .ce su.cmittea to tne Corps of Engineers by tne USFWS with tne annuai management report for the Cooperative Agreement Lands 
N/A = Not Applicable 

y Includes primarily physical (non-biological) units as a basis for project performance evaluation 
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Goals 

Restore aquatic 
macrophyte beds 
and associated 
invertebrate 
communities 
for the benefit 
of migratory 
waterfowl 

Objectives 

Substantially 
reduce future 
sedimentation 

Maintain stable 
water levels 
during the 
growing season 

Provide the ability 
to solidify the lake 

Enhance wave control 

Form smaller 
independently managed 
lake units 

UBLB 22 

POST-CONSTRUCTION QOAlffIUTIVB MEASURKMRNTS 
l!'OR PROJECT PB.IU!'OIUQNCB EVALUATION 

Un t 
of 

Measure.!/ 

Inches of sediment 
deposition over 
SO-year project life 

Mg of sediment/liter 

Enhancement 
Feature 

Riverside Dike 
Hillside Traps 

Hillside Traps 

Frequency of damaging Riverside Levee 
flood events during 
growing season 

Percentage of time 
water elevation can 
be held at or below 
416 NGVD 

Percent distribution 
of rooted vascular 
plants 

Force/Unit surface area 

Reduction in acres 
of lake compartment 
size exposed to wind 

Reduced max. wave 
height 

NTU' s during growing 
season 

Number units 

Riverside Levee 

Interior Closure 
Islands 

Interior Closure 

Monitoring 
Plan 

Performs survey 
cross-sections 
for lake 
sedimentation 
using same 
locations as 

.,,r survey 

'.::..-11.lulary flow/ 
sediment concentra-
tion analysis 

Stage Hydrograph 
analysis for lake 
interior using data 
input from auto-
matic gauge stations 

Stage duration curve 
developed for lake 
interior. Input data 
taken from automatic 
gauge readings 

Perform vegetation 
assessment of 
annual transect 
survey information 
provided by refuge and 
LTRM personnel 

Consolidation Tests 

Determine functional 
acres achieved 

Routine parameter 
included in LTRM water 
quality monitoring 

Routine parameter 
included in LTRM water 
quality monitoring 

Note number of 
functional units 

Mon tor ng 
Intervals 
(Years) l/ 
i, 5, 10 

-1, 1, 
5, 10 

-I, 1 
thru 10 

(Consolida-
tion Years) 
1, 8 

-1, 1, 2, 
3, 5, 10 

(Consolida-
tion Years) 
1, 8 

1 

(Weekly) -2, 
-1, 1, 2, 3 

(Weekly) -2, 
-1, 1, 2, 3 
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Goals 

Prnvide habitat 
for over winter 
~urvival of fish 

Provide habitat 
for fish 
spawning and 
rearing 

Objectives 

Maximum compartment 
size in acres 

Provide areas of 
deep water 

Allow free 
movement for fish 
between river and 
lake during late 
fall/early winter 
period 

Buffer impact of 
cold water and ice 

Provide alternate 
structures to 
allow for fish 
passage 

Increase All 
overall 
Habitat value 
for waterfowl and 
slackwater fishes 

TABLE 22 (Continued) 

Un t 
of 

Measure.!/ 

Acres of water >7 feet 
deep 

Weeks of fish access 
allowed 

Frequency of cold 
water/ice events 
during spring and 
winter (events/year) 

Number of types of 
structures 

Habitat Units (HU 1 s) 

Enhancement 
Feature 

Interior closure 

Dredging 

Water Control 
Structures 

Riverside Levee 

Sluice Gate/Stop-
structures provided 

All 

Monitoring 
Plan 

Determine functional 
acres achieved 

Determine functional 
deep water acres 

Sponsor provides 
data on periods 
gates were left 
open each year 

Stage hydrograph 
analysis 

Determine number 
of structures 
movement studies 

With assistance from 
FWS, IDOC and Corps 
will perform a habitat 
analysis using the 
AHAG and WHAG analyses 

1/ Includes primarily physical (non-biological) units as a basis for project performance evaluations. 
l_l 0 Construction year 

-i Preproject year 
+I - Postproject year 

N/A = Not Applicable 

Mon tor ng 
Intervals 
(Years) l_/ 

1 

1, B 
(Consolida-
tion Years) 

I, 2, 3 

I, 2, 3 

1 

I, 5, 10 



Goal 

Fisheries 
Responses 

Wildlife 
Responses 

Vegetation/ 
Invertebrate 
Responses 

Management 
Strategies 

TABLE 23 

S'OMMARY OF BIOLOGICAL RESPONSES ANALYSIS GOALS, 
OBJECTIVES AND ASSUMPTIONS TO BE TESTED 

Assumptions to be Tested 

1. Fish community diversity within overall project area will 
increase. 

2. Fish community diversity will differ between lake 
compartments. 

3. Population structure within overall project area will change 
to reflect successful reproduction and recruitment. 

4. Population structure will differ between lake compartments. 
5. Differing plant distribution patterns between compartments 

will result in differential habitat utilization by fish. 
6. Amount of lake-river fish movement for the overall project 

area will change. 
7. Amount of lake-river fish movement will differ between the 

three lake compartments. 
8. Type of water control structure will influence extent of 

lake-river fish movement. 
9. Suitable overwintering habitat for fishes within the overall 

project area will increase. 
10. Availability of overwintering habitat for fishes will differ 

between the lake compartments. 

11. Total numbers and species composition of waterfowl using 
overall project area will increase. 

12. Relative numbers of dabbler versus diving ducks using each 
lake compartment will differ. 

13. Presence and abundance of special interest wetland bird 
species within overall project area will increase. 

14. The presence and abundance of special interest wetland bird 
species will differ between lake compartments. 

15. Waterfowl movements, habitat use, and behavior pattern for 
overall project area will improve. 

16. Waterfowl movements, habitat use, and behavior patterns will 

17. 

18. 

19. 
20. 

21. 

22. 

23. 

24. 

25. 

2 6. 

27. 

28. 

differ between the three lake compartments. 

Availability and distribution of aquatic vegetation within 
overall project area will increase. 
Availability and distribution of aquatic vegetation will 
differ between lake compartments. 
Vegetation community, in overall project area will improve. 
Vegetation biomass and production in overall project area 
will increase. 
Vegetation community, will differ between the three lake 
compartments. 
Vegetation biomass and production will differ between the 
three lake compartments. 
Aquatic invertebrate biomass within overall project area 
will increase. 
Aquatic invertebrate taxonomic composition, within overall 
project area will improve. 
Aquatic invertebrate taxonomic composition, will differ 
between the three lake compartments. 
Aquatic invertebrate biomass will differ between the three 
lake compartments. 

A water level management strategy can be developed for the 
project that maintains ecological functions and optimizes 
benefits to fish and waterfowl. 
Project's biological response analysis results has 
implications for future EMP projects. 
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424 NGVD. Approximately 92 acres comprising minor portions of a number of 
private ownerships will be required adjacent to the outside perimeter of 
existing Federal ownership. It should be noted that while there is a chance 
that property located between elevation 424 ft. NGVD (acquisition line) and 
425.5 ft. NGVD (top of levee) could be adversely affected by a rare flood 
event, these lands will more often benefit from the protection by the levees 
against Illinois River flood flow up to the 2 to 3 year events. The 
protection provided from both flooding and siltation could outweigh adverse 
effects from interior flooding. If structures are operated properly during an 
interior flood event, there should be minimal adverse effects. 

In addition to access areas to be used on existing Federally-owned lands, 
approximately four (4) acres of permanent road easement would be required on 
private lands. This access is required for construction, O&M needs, and 
recreation access. 

The U.S. Fish and Wildlife Service has submitted a letter of intent to 
acquire with its own funds all private lands that would be affected by high 
water or that are needed for access. This acquistion is also included in the 
Service's preliminary project proposal for the expansion of the Mark Twain 
National Wildlife Refuge. Because of this, the Service would have pursued 
acquistion of the area even if the EMP project had not been developed. The 
Service is interested in coordinating with the Corps to ensure that Public Law 
91-646 requirements are met. These interests are more fully described in 
APPENDIX DPR-R (pages Rl-Rl6). 

(2) Operation, Maintenance And Rehabilitation Agreement. The USFWS, 
IDOC, and SCS (via successive agreements with CCSWCD and landowners) will 
assure that operation and maintenance (including repair and replacement) will 
be accomplished in accordance with Section 906 (e). The total estimated 
annual operation and maintenance cost for the project is $61,050. The 
estimated distribution of this cost to the individual project sponsors is 
$30,800 for USFWS, $10,250 for IDOC, and $20,000 for SCS. 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 USFWS which expresses support for the project, and 
assures that O&M will be accomplished; 

2. a letter from IDOC 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; 

3. a letter from the CCSWCD indicating support for the hillside sediment 
control feature, and of its intent to operate and maintain that feature as 
outlined in the draft O&M agreement between USSCS and the CCSWCD; 

4. a letter from the USSCS indicating its intent to provide the Corps 
with assurances for the performance of the O&M requirements by way of a signed 
Memorandum of Agreement with the Corps; 

5. a draft OM&R Agreement between the District Commander, St. Louis 
District and the Regional Director, USFWS; 

6. a draft Memorandum of Agreement between the District and the USSCS; 

7. a draft O&M Agreement between the USSCS and the CCSWCD; and 
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8. a draft Project Agreement between the CCSWCD and the landowners. 

h. Cost Estimates. 

(l) Construction. 

(a) General. An estimate of the initial construction costs is 
presented in TABLE 24, and a more detailed breakdown of costs is provided by 
APPENDIX DPR-T. Project costs were optimized through careful consideration of 
construction costs versus the environmental benefits of each potential project 
feature. This process included consideration of dike/levee alignment, height, 
and construction method; closure alignment, number and construction method; 
type, number and placement of gated water control structures and pumps. The 
total project construction cost differs from that indicated in the original 
project fact sheet. A major reason for this difference is that the costs 
presented in the addendum were developed by the sponsor based on preliminary 
design 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. A PC spreadsheet program was 
used to prepare the baseline cost estimate with an appropriate contingency 
that was applied to each line item cost. The price level for this estimate is 
October 1991. While the project cost has increased substantially since the 
original fact sheet, a 14 March 91 project prioritization meeting with the 
sponsors reaffirmed the project's high priority for implementation. The 
agencies were fully cognizant of the fact that increasing a dollar allocation 
to Swan Lake would mean fewer dollars being allocated for other HREP projects 
within the District. 

Cost 
Account No. 

04.-.-.-
06.-.-.-
08.-.-.-
11.-.-.-
13.-.-.-
18.-.-.-
30.-.-.-
31.-.-.-

TABLE 24 

PROJECT COST ESTIMATE SUMMARY 

Description of Item 

Dam 
Fish and Wildlife Facilities 
Roads, Railroads and Bridges 
Levees and Floodwalls 
Pumping Plant 
Cultural Resource Preservation 
Planning, _?,ijgi.ffe!js;pg and Design 
Construction Management 

Total Project Cost 

(b) Discussion. 

Estimated 
Cost 

~- Reliability of Designs, Quantities, and Unit Prices. For 
the most part, the levees and floodwalls work has been adequately quantified. 
However, some aspects are inherently difficult to quantify, and for that 
reason they have been assigned a higher contingency value. Items falling into 
this category include dewatering, sluice gates, and embankment. Since the 
time of year for construction is not yet known, there is uncertainty as to the 
amount of dewatering that will be required. Embankments are features 
typically subject to many changes during project development. The haul 
distances for embankment material are not yet well defined, and the wetness 
and difficulty of moving the material could affect cost. 
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£.· Variable Contingencies. The cost estimate on this project includes contingencies ranging in value from 10 to 25 percent. Assigned contingencies are based on the inherent difficulties in visualizing and quantifying certain types of work, such as dewatering, embankment, etc. Generally a contingency of about 20 percent was utilized for this project, which was felt to be reasonable at this stage of project development. 
(2) Operation, Maintenance and Rehabilitation. A detailed estimate of operation, maintenance, and rehabilitation costs is presented in TABLE 25. 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, culvert repair and cleaning, culvert 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 Swan Lake project, rehabilitation features consist of interior ditch dredging, 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 on a portion of this project (i.e., upper Swan/Fuller Lake) 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 26 provides an estimate of costs related to the project's performance evaluation monitoring. 
(4) Biological Resoonses Analysis - TABLE 27 provides a preliminary estimate of costs related to the project's biological responses analysis. 

i. Construction Schedule. TABLE 28 presents a schedule of project 
completion steps. 
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'UBLK 25 

ESTIJGTK OF ANNtmL OPDA.TION AND nnmmANCE COSTS 
(OCTOBER 1990 PRJ:CE LEWLS) !/, y, 2,/ 

Item 

Lake O&M - USFWS 
Pump Operation 

(Fuell 
Pump Operation 

(Labor) 
Pump Repair 
Pump Replacement 
Gauge Maintenance 
Culvert Operation 
Culvert Repair & 

Cleaning 
Culvert Replace-

ment 
Structures 

Inspection & 
Repair 

Rip-Rap Repair 
Embankment Repair 
Gatewell Main-

tenance 
Road Resurfacing 

Lake O&M - IDOC 
Pump Operation 

(Fuel) 
Pump Operation 

(Labor) 
Pump Repair 
Pump Replacement 
Gatewell Main-

tenance 
Rip-Rap Repair 
Embankment Repair 
Road Resurfacing 

Years 

Annual 

Annual 

Annual 
1 in 25 
Annual 
Annual 
Annual 

1 in 25 

Annual 

Annual 
Annual 
Annual 

Annual 

Annual 

Annual 

Annual 
1 in 25 
Annual 

Annual 
Annual 
Annual 

Hillside O&M - USSCS 
Sediment Control Annual 

Interval 
Quantity Unit Price 

($) 

2,500 HR 5 

200 HR 15 

Sum Job 
2 EA 30,000 
3 EA 1,000 

140 HR 15 
Sum Job 

Sum Job 

Sum Job 

50 Ton 25 
75 C.Y. 10 

4 EA 1,000 

Sum Job 

USFWS Total 

Cost 
($) 

12,500 

3,000 

600 
60,000 
3,000 
2,100 
1,000 

20,000 

800 

1,250 
750 

4,000 

1,000 

O&M 

USFWS Grand Total O&M 

1,250 HR 5 6,250 

100 HR 15 1,500 

Sum Job 300 
1 EA 30,000 30,000 
l EA 1,000 1,000 

10 Ton 25 250 
25 C.Y. 10 250 

Sum Job 400 

IDOC Total O&M 

IDOC Grand Total O&M 

Sum Job 20,000 

usscs Grand Total 

Total all O&M = $61,050 

Average Annua 
Cost ($) 

Operation Maintenance 

$12,500 

3,000 

600 
600 

3,000 
2,100 

1,000 

200 

BOO 

1,250 
750 

4,000 

1,000 

$17,600 $13,200 

$30,800 

$ 6,250 

1,500 

300 
300 

1,000 

250 
250 
400 

$ 7,750 s 2,500 

$10,250 

20,000 

$20,000 

1/ Maintenance costs are defined as those costs of repair and replacement associated with 
nydrologic events (including minor storm and flood events) that do not exceed the level of design 
for the project. For example, at Swan Lake, this level of design has been designated as the top 
elevation of the dike/levee structure. In the project reach of river, river stages would remain 
at or below the top of these structures about 85 percent of the time. On this basis, at least 
some rock material and earthen dike/levee material is expected to be lost during minor flood 
events and from ice damages. 

2/ Consistent with other UMRS-EMP projects, no estimates of rehabilitation costs are provided in 
This table. Any costs presented would be based on so little historical data as to be highly 
unreliable and misleading. Any mutually agreed upon rehabilitation work would be cost shared (75 
percent Federal, 25 percent non-Federal). Rehabilitation is here defined as reconstruction work 
needed in excess of estimated annual O&M, as a result of specific storm or flood events. For the 
Swan Lake project, water elevations above 425.5 NGVD occur less than 15 percent of the time. Any 
interior ditch filling is expected to occur during this time period. Also during this period, 
most of the dike/levee damages are expected from currents overtopping the structures. 

]./ Annualization based on an 8.875 percent interest rate, and a SO-year project life. 
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TABLE26 

ESTDQ~ OF PERJl'OIUQNCE 
EVlu.tmTrON MONrTORJ:NG COSTS 

(OCTOBER 1991 PRJ:CE LEVELS) 1/ 

Monitoring Quantity Unit Item Years Per Year Unit Cost 
($) 

Lake Sediment Survey 1, 5, 10 3 x-Sections 3,670 
4,000' ea. 

Hillside Sediment -1, 1, 1 Station 5,000 Monitoring 5, 10 

Water Control -1, 1 3 Days 500 Analysis thru 10 

Habitat Analysis 

WHAG/AHAG 1, 5, 10 5 Days 500 
Cover Type -1, 1, 2, 2 Days 500 survey 3, 5, 10 

Water Quality -2, -1, 1, 4 Collections 1,800 ]./ Readings 2, 3 (Quarterly) 

Consolidation Test 1, 8 1 Test 5,000 

TOTAL 

1! Per current guidance, the cost of performance evaluation monitoring will be charged to the UMRS-EMP LTRM account. 

]J 

l/ 

Includes $800 for labor, $1,000 for laboratory analysis work. 
Assumes an interest rate of 8. 875 percent, and a project life ·of 50 years 
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Tota.I. Average 
Cost Annual 
Per Year Cost]/ 

($) ($) 

11,000 1,979 

5,000 1,389 

1,500 1,026 

2,500 449 

1,000 423 

7,200 3,117 

5,000 641 

$9,024 



TABLE 27 

ESTIMATE OF BIOLOGICAL 
RESPONSES ANALYSIS COSTS l/ 

Analysis Component Cost ($1,000' s) 

Fish and Community Sampling 

Fish Population Structure Sampling 

Lake/River Fish Movement Data Collection 

Fish Movement vs Structure Data Collection 

Fish Over-Wintering Data Collection 

Waterfowl Counts 

Waterfowl Habitat Utilization Data Collection 

Vegetation Mapping 

Vegetation Sampling 

Invertebrate Sampling 

Reports 

TOTAL 

100 

111 

0 

78 

40 

20 

80 

0 

31 

61 

_lQ. 

531 

1/ These costs are preliminary and thus subject to change. 
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TABLE 28 

PROJECT IMPLEMENTATION SCHEDULE 

Requirements 

Submission of Draft Definite Project 
Report {DPR) to Corps of Engineers, 
Lower Mississip?i Valley Division, 
North Central Division, agencies, and 
public for review 

Submit final DPR to North central Division 

North Central Division submission of final 
report to Chief of Engineers 

Receive plans and specifications funds 

Obtain construction approval by Assistant 
Secretary of the Army (Civil Works) 

Submit final ?lans and specifications 
to Lower Mississippi Valley Division for 
review and approval, and to participating 
agencies for review 

Obtain approval of the plans and 
specifications 

Advertise contract 

Complete construction 

Scheduled Date 1/ 

Mar 91 

Dec 91 

9\1!!1!1 
\ll~+:t~g 

i"P'f!i: 
e!:1tI!e 
~!till~i 

1/ Schedule execution could be impacted by public and agency opinion during the 
review of the Final DPR, as well as the availability of funds. 
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7. ENVJ:RONMENTAL EFFECTS OF THE SELEC'l'ED PLAN. 

The following section presents a discussion of the environmental impacts 
of the Selected Plan. TABLE 29 is an environmental assessment matrix which 
summarizes the analysis. 

a. Natural Resource Effects. 

(1) Physiography-Topography. With the construction of the project, 
the topography of the Swan Lake area will be altered. The construction of a 
dike/levee closure and islands represents a permanent change in topography for 
the area. Overall sedimentation rates will be reduced by 60 percent, and the 
life span of the lake will be increased. 

(2) Hydrology/Hydraulics. The project would alter existing 
circulation and flow patterns. Except during very high water and periods 
during critical fish movement, Swan Lake would be closed off from the Illinois 
River by the riverside levee and lower lake closure. In addition, the lake 
will be divided into three major compartments separated by two interior 
closures. The riverside levee and lower rock closure would prevent flow 
through the lake during minor flood events, except by way of the water control 
structures. The riverside levee would be overtopped by larger flood events, 
with recurrence intervals of about once in 3 years or greater. Water level 
regulation will be possible by a system of water control structures and pumps. 
At times, local watershed runoff will result in lake water surface elevations 
higher than what would have occurred in the absence of a project. With a 
lower lake closure installed, the relative importance of sediment input from 
the river versus the hillside, will shift from an existing 67% river/33% 
hillside to a 50% river/50% hillside contribution. 

(3) Water Quality. Except for short-term localized increases in 
turbidity, project construction should result in little impact to the overall 
quality of lake's water. The mechanical dredging operation for the 
construction of the dike/levee embankment, closures and islands would be 
contained by impervious curtains hung from floatational collar devices. The 
curtains would contain any bottom sediments and associated compounds from 
reaching other areas of the lake. A curtain would not be removed until the 
quality of water within the interior of the curtain approximates water 
conditions on the outside of the curtain. Runoff water from the placement of 
the dike/levee embankment or from early post-construction storm events would 
be filtered by straw bails placed at the lakeside toe of the structure. The 
dike/levee embankment would be seeded and mulched immediately after final 
grading to reduce erosion potential. The island slopes would be hydro-seeded 
after construction. A Clean Water Act Section 404(b) (1) evaluation prepared 
for the project is included in APPENDIX DPR-C. APPENDIX DPR-C also provides 
the State's Section 401 Water Quality Certification (with conditions) for the 
project. 

The completed project with its sediment, water, and wave control is 
expected to result in long-term reduction in overall lake turbidity (i.e., 
increase clarity). 

The use of interior water control gates and pumps provides the ability to 
flush or maintain deeper water in the management units. The ability to 
increase water depth could reduce the chances for low dissolved oxygen levels 
when the lake becomes ice covered. In addition, deep areas tend to have more 
stable winter temperatures. During warmer months of the year, water in newly 
created deeper areas of the lake would be relatively cool and less affected by 
high air temperatures. By use of the upstream pump and downstream water 
release structure, during summer stagnation, the compartments could be flushed 
with fresh river water. This will increase dissolved oxygen levels and lessen 
problems associated with algae blooms. 
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Parameter 

A. Soc a E ects 

1. Noise Levels 
2. Aesthetic Values 
3. Recreational Opportunities 

4. Public Health and Safety 
5. Transportation 
6. Community Cohesion 

7. Community Growth/Development 
8. Business/Relocations 
9. Controversy 

B. Economic Effects 

1. Property Values 
2. TaK Revenues 
3. Public Facilities/Services 

4. Regional Growth 
5. Employment 
6. Business Activity 

7. Farmland/Food Supply 
8. Commercial Navigation 
9. Energy Needs and Resources 

10. Flooding Effects 

C. Natural Resource Effects 

1. Air Quality 
2. Terrestrial Habitat 
3. Wetlands 

4. Aquatic Habitat 
5. Habitat Diversity and 

Interspersion 
6. Biological Productivity 

?. Surface Water Quality 
8. Water Supply 
9. Groundwater 

10. Soils 

D. Historic Properties 

TABLE 29 

SWAN LAI<B 
BNVJ:RONMENTAL IMPACT ASSBSSMBNT MATRIX 

Magnitude of Net Impact 
Increasing 

Beneficial Impact No 
Appreciable 

Significant Substantial Minor Impact 

X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 
X 

X 
X 

X 

X 
X 
X 

X 

X 

Minor 

X 

X 

Increasing 
Adverse Impact 

Substantial Significant 



(4.) Air Quality. Project construction would result in a temporary 
increase in exhaust fumes from equi~ment. Additional short-term impacts to 
air quality are expected from the minin9, hauling, and placement of crushed 
stone for the rock dike. contractors will be reguired to submit an 
environmental protection plan to include protection methods and procedures 
providing for air pollution prevention. Overall, no long-term impacts are 
expected. 

(5) Noise. Construction activities will include the use of heavy 
equipment and chainsaws! which will result in periodic increases in noise 
levels in the general vicinity of the project area. No long-term impacts to 
noise are expected. 

(6) Prime Farmland. 
prime farmland. 

The project will directly impact 33 acres of 

11114ili.5=~a:J.1;.J.aJ~llll!\lf.l~:jja11Wl'lllj&Tats~f-llljfJm!1:llfl1I*#~ 

1::::::::::::::11;;11:;;:::::1::=.::si.:;;;11:;:::1::.11~:1;.~:::111~~?-)[%? 
(8) Waterfowl. The project will benefit waterfowl by reducing 

sediment input, by reducing water level fluctuations, b¥ reducing turbidity 
levels, and by increasing water depths in certain locations. 

The dike{levee embankment, in combination with the hillside treatment 
program, wi l substantially reduce the input of sediment to the lake. This 
reduction in sedimentation will slow down the ongoing water to land conversion 
process that results in a quantitative loss of habitat. Sediment reduction 
will promote food plant production by reducing the build-up of the soft lake 
bottom that inhibits plant anchorage, and by reducing the quantity of material 
contributing to high turbidity levels and indirectly reduced plant 
photosynthesis. 

The dike/levee embankment, in combination with the water control 
structures (i.e., gates and pumps), will reduce water level fluctuations 
during the growing season. Moist-soil plant production areas will benefit the 
most from this water control, since these areas are fairly intolerant of 
floodin9 during the growing season. While the low profile levee provided by 
the proJect would not eliminate all adverse flood intrusions from the lake, it 
woula reduce the frequency of such events to about 1 in 8 years. The 

74 



production of aquatic and marsh plants would also benefit from water control. 
Past research (Belrose et al., 1979) suggests that the more lakes are 
separated from the river, the more extensive their aquatic and marsh plant 
beds. 

However, past research also suggests that controlling water level 
fluctuations alone will not likely guarantee increased aquatic and marsh plant 
production. Belrose et al. (1979) indicates that increases in water turbidity 
and bottom softness, stemming from sedimentation are also key factors 
controlling plant production in the Illinois River Lakes. In this regard, the 
dike/levee and water control structures will also help reduce turbidity by 
permitting the middle and lower lake units to be periodically drawndown. With 
a drawdown, bottom solidification is possible. The resulting firmer lake 
bottom is less prone to the wave disturbance that resuspends sediments into 
the water column. 

As added controls on turbidity, the interior closure and islands would 
serve to dampen the wave action that resuspends bottom sediments. 

The provision for pumps at swan Lake will ensure water depths can be 
manipulated to make the food produced available to waterfowl at the time and 
in the amounts needed. 

Diving ducks show a preference for deep water areas for feeding. In this 
regard, the project's dredged channels should enhance habitat for this 
waterfowl group. 

overall, dabbling ducks would profit the most from areas of the project 
devoted to moist-soil ~lant production, while diving ducks would profit the 
most from the restoration of native aquatic ~lant beds with its associated 
invertebrate community. The canvasback, a diving duck, illustrates well the 
importance of aquatic plant bed zones. Longleaf pondweed, sago pondweed, duck 
potato, coontaiI, wild celery and midge larve were once the principal foods 
consumed by canvasbacks in the Illinois River Valley. When these plants 
largely disappeared, canvasback populations declinea drastically. In its 
management of Swan Lake, the Service will be giving special emphasis to the 
needs of canvasbacks. An attempt will be made to regulate the middle and 
lower lake compartments for wila celery production. Also, an item of 
management emphasis will be the increasea production of fingernail clams. 
This clam was once a very important food source for diving ducks, especially 
for the lesser scaup. 

The habitat analysis for the project indicates an anticipated net +148 
percent (+l,021 AAHU's} gain for waterfowl. This is a shift of 690 AAHU's in 
Ehe future without proJect condition to 1,711 AAHU's in the future with a 
project. 

(9) Fishes. Construction of the dike/levee system will reduce free 
movement of fishes between Swan Lake and the Illinois River. A new closure 
structure dividing the lower lake into two compartments will also affect 
movement patterns of fishes within the lake. However, any negative impacts to 
fishes are expected to be insignificant relative to the benefits of the 
project. Fish will still be able to move between the river and lake 
compartments via the water control/fish passages during critical times of the 
year (these times to be more clearly delineated b¥ ongoing and future 
research) and the utility of the lake as fish habitat will be greatly 
increased. At least initially, more emphasis will be given to the lower lake 
compartment relative to fish movement needs. 

Construction of a riverside dike/levee embankment and a program for soil 
conservation in the local watershed would reduce the rate of sedimentation. 
Therefore, the expected life span of the lake would be significantly 
increased. 
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The Swan Lake refuge compartments (2,563 acres) would be managed for fish 
to the extent possible within the guidelines under which the refuge was 
established. The Service has voiced considerable flexibility in this regard. 
It has been agreed between the agencies that while waterfowl management 
remains the primary focus of this EMF project, that major emphasis will also 
be given to the fisheries resource, particularly in the lower lake 
compartment. The precise manner in which the lake compartments will be 
managed, will evolve during the initial years of the project. This fine 
tuning of the management plan will take into account the results of biological 
response studies to access alternative water control regimes. 

Approximately 50 acres of lake will be deepened by clamshell operations 
in lower and middle Swan Lake, as a result of dike/levee embankment 
construction and island creation. These newly created deep areas will provide 
both resident populations of fishes, as well as river fishes, refuge from 
harsh or extreme temperatures. Deep water areas are characterized by a more 
stable water temperature regime. The riverside levee and closure will also 
reduce the influx of colder river water into the lake. 

Overall, the aquatic habitat diversity of the lake will be significantly 
increased by the project. Clamshelling will add deep water areas. Rocks of 
different sizes will be used to protect both the exterior and interior closure 
structures; large rocks underwater will provide new microhabitats such as hard 
surfaces and crevices for small and medium-sized fishes, as well as sites for 
various aquatic invertebrates. The islands will provide additional protected 
shallow shore habitat for juveniles and small fishes. The management emphasis 
at upper Swan/Fuller Lake will be directed, as in the past, exclusively to 
moist-soil plant production for dabbling ducks. As such, most of the lake 
will be drawn down annually. The utility of this area to fish is assumed to 
be minimal. 

Most of lower and middle Swan will be periodically dried (every 8-10 
years), in order to solidify the lake bottom. It is expected that some fish 
will be trapped and die as the water levels are lowered. However, the 
solidification will ultimately promote increased future plant growth, and fish 
will once again have access to a reflooded lake. When reflooded, these areas 
will also provide rich sources of fish prey in the form of aquatic 
invertebrates. The vegetation will also provide diverse habitat for spawning 
fish and function as a nursery area for juvenile fishes. Thus, the project is 
expected to increase the overall productivity of aquatic species in the lake 
complex. 

The habitat analysis for the project indicates an anticipated net +52 
percent (+669 AAHU's) gain for fish. This is a shift from 1,287 AAHU's 
without a project to 1,955 AAHU's with a project. 

(10) Other Biota. An imProved Swan Lake will contribute to an overall 
increase in the productivity and diversity of the riverine ecosystem. In 
addition to waterfowl and large slackwater fish, a vast array of wetlands' 
dependent species will benefit. Habitat conditions for many endangered and 
threatened species will imProve. AS one example, it has been suggested that 
with the project's provision of clean water, food and cover, that the 
reintroduction or natural repopulation of this area by river otters may become 
possible. The hillside sedimentation control program will enhance upland 
wildlife habitat by providing water at reservoirs, permanent vegetative cover 
at sediment detention basins, trees planted at bank stabilization areas, and 
grasses and legumes planted on areas disturbed by construction. 

(11) Historic Properties. Archaeological investigation conducted 
prior to and during construction (in cases where vegetation or water levels 
preclude earlier fieldwork) will ensure that any significant remains will be 
located, excavated or protected. Using this mechanism, the District, in 
coordination with the Advisory Council on Historic Preservation, the state of 
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Illinois and the Soil Conservation Service, concludes that the effect of the 
undertaking would not be adverse. 

(12) Recreation. Direct access to Swan Lake by fishermen from the, 
Illinois River will no longer be available. Closures constructed at the lower 
and middle lake will prevent boat traffic from entering Swan Lake from the 
Illinois River. In order to maintain access to the lake for sport and 
commercial fishing, roads will be constructed along with two new boat launch 
sites and parking areas. The improvement of fish habitat should greatly 
benefit fishing activities over the long-term. 

(13) Aesthetics. Clearing of trees for levee embankment construction, 
and construction of closures and roads are expected to have a somewhat 
negative impact on the aesthetic quality of the area. Construction activities 
would have a short-term impact on the aesthetic value of the area. The 
overall project should enhance the fish and wildlife by improving the habitat 
quality and increasing the lake's lifespan. Thus, there should be a net 
benefit to the overall aesthetic quality of the site. 

b. Economic and Social Impacts. The hillside sediment control program 
will reduce the loss of farm land soils. This will contribute to the long-
term socio-economic health of the county. The Soil Conservation Service 
estimates that about 40 jobs will be created in Calhoun County because of the 
program. The project would enhance fish habitat, thus improving commercial 
fishing conditions. 

c. Relationship of the Prooosed Project to Land-Use Plans. The present 
land use of the project area is for the management of fish and wildlife with 
emphasis on migratory waterfowl. This project is compatible with this land 
use and is designed to enhance and promote these land-use plans with direct 
and subsequent benefits to fish. The USFWS has determined that the proposed 
project is compatible with existing refuge goals and objectives. 

d. Adverse Effects Which Cannot Be Avoided. The clearing of 
approximately 95 acres of bottomland forest during construction is 
unavoidable. Approximately 8 acres of aquatic habitat will be lost as a 
result of the placement of the rock dikes and water control structures. 
Twenty acres of existing farmland will be used for borrow material. 

e. Short-Term Use Versus Long-Term Productivity. The proposed project 
would improve both the short- and long-term productivity of fish and waterfowl 
habitat. The project would provide reliable long-term feeding habitat for 
waterfowl, and long-term spawning, rearing, and wintering habitat for fish. 

f. Irreversible or Irretrievable Resource Commitments. Aside from the 
commitment of funds, labor and construction materials, there would be no 
permanent loss of natural resources, except for the loss of habitat (95 acres 
of forested wetlands and 14 acres of nonforested wetlands) necessary for the 
installation of project features. 

g. Compliance With Environmental Quality Statutes. The selected plan was 
subjected to a review of its degree of compliance with applicable 
environmental guidelines. The proposed action was found to be in partial or 
full compliance with applicable guidelines, as indicated in TABLE 30. Full 
compliance will be achieved as noted. 
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TABLE 30 

COMPL:tANCE OF THE SELEC'?ED FLAN WITH WRC -
DESIGNATED ENVXRONMEN'rAL STA'l'O'r!:S 

Guidance 

Federal Statutes 

Archaeological and Historical Preservation 
Act, as amended, 16 U.S.C. 469, il ~-

Clean Water Act, as amended, 42 U.S.C. 7401, 
il seq. 

Clean Water Act, as amended, 33 U.S.C. 1251, 
il seq. 

Endangered Species Act, as amended, 16 U.S.C. 
1531, il seq. 

Farmland Protection Policy Act, 7 U.S.C. 
4201, il seq. 

Federal Water Protection Recreation Act, 
as amended, 16 U.S.C. 460-1(12), il seq. 

Fish and Wildlife Coordination Act, 
as amended, 16 U.S.C. 661, il seq. 

Land and Water Conservation Fund Act, 
as amended, 16 U.S.C. 4601, il seq. 

National Environmental Policy Act, 
as amended, 42 u.s.c. 4321, il seq. 

National Historic Preservation Act, 
as amended, 16 U.S.C. 470a, il~-

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

Executive Orders, Memorandum, etc. 

Flood Plain Management, E.O. 11988 

Protection of Wetlands, E.O. 11990 

Analysis of Impacts on Prime and Unique 
Farmlands, CEQ Memorandum, August 11, 1980 

FC = Full Compliance PC= Partial Compliance 
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Degree of Compliance 

PC (3) 

FC 

PC (2) 

PC (1) 

FC 

PC (1) 

PC (1) 

PC (1) 

FC 

PC (3) 

NA 

FC 

PC (1) 

FC 

NA= Not Applicable 



TABLE 30 (Continued) 

(1) Full compliance will be attained after review and comment on the combined 
DPR/Environmental Assessment. 

(2) A Clean Water Act, Section 404(b)(l} evaluation has been prepared. A 
Conditional 401 Water Quality Certification has been received from IEPA, and 

(3) Full compliance will be attained after signing a historic properties 
Programmatic Agreement and completion of requirements contained therein. 
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8. FEDERALLY ENDANGERED SPECIES. 

In compliance with Section 7(c) of the Endangered Species Act of 1973, as 
amendedi the St. Louis District requested from the USFWS a listin9 of 
Federal y threatened or endangered s~ecies that could be present in the 
project area. The USFWS responded with a list of two species, the bald eagle 
and the Indiana bat. The District then prepared an Endangered Species 
Biological Assessment for these species. This assessment is provided as 
APPENDIX DPR-I. 

Based on the assessment, it is the St. Louis District's perspective that 
the habitat enhancement of Swan Lake, in conjunction with certain measures to 
avoid conflicts with bald eagles and Indiana bats, would have no effect on 
Federalll endangered s~cies or their critica.l. ... h@.i.~at. The USFWS in its Fish 
and Wild ife Coordination Act report, dated l/lita.i9.ii# 1991, concurs with that 
conclusion. However, the service noted that······s·tn-eEf"•··aredging during cold 
weather might disturb bald eagles, this as~ect needs to be further coordinated 
during the development of Plans and Specifications. 
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9. IMPLEMENTATION RESPONSIBILITIES AND VIEWS. 

a. U.S. Corps of Engineers. The St. Louis Corps District, is responsible 
for the Swan Lake project's overall management, and its coordination with 
other agencies. The St. Louis District prepares and submits the DPR; programs 
funds; finalizes the Plans and Specifications; completes all National 
Environmental Policy Act requirements; advertises and awards a construction 
contract; perfo:r:ms construction contract supervision and administration. The 
District is also responsible for the gathering of quantitative measurements 
for both the project's performance evaluation monitoring and the biological 
responses analysis. · 

b. U.S. Fish and Wildlife Service. The USFWS is responsible for the 
project's refuge compatibility, endangered species determination, and fish and 
wildlife planning coordination. This planning coordination includes 
consideration of problem identification, the evaluation of planning 
assumptions, and the analysis of physical, chemical and biological responses. 

The Service has determined that the project is compatible with the 
purposes for which the Mark Twain National Wildlife Refuge was established 
(see APPENDIX DPR-H refuge compatibility statement). In its Fish and Wildlife 
Coordination Act report, the Ecological Services Office--Rock Island also 
concurs with the planned project features, and indicates that the project will 
have no effect on Federally listed threatened or endangered species. 

The views of the USFWS on implementation responsibilities, as understood 
by the North Central Division, are contained in the Fourth Annual Addendum, 
III.A.l page 9. In the future, the USFWS will ensure that all lake related 
O&M activities are conducted in a manner compatible with refuge objectives and 
management strategies, and will ensure that the O&M is performed in accordance 
with Section 906 (e) of the Water Resources Development Act of 1986 and the 
Operation, Maintenance and Rehabilitation Agreement. 

c. U.S. Soil Conservation Service. The USSCS has worked closely with 
Corps on the Swan Lake project, and it believes that the proposed partnership 
program for hillside sediment control would yield substantial benefits of soil 
erosion control and fish and wildlife habitat improvement. The USSCS believes 
that this program is not only the most economically feasible solution to the 
hillside sedimentation problem, but it also provides a unique opportunity to 
foster interagency cooperation. It is the intent of the USSCS to sign into a 
Memorandum of Agreement with the Corps for hillside sediment control portion 
of the project. Under this agreement, with funding provided by the Corps, the 
USSCS would provide technical assistance for the advanced design and 
construction of the hillside feature. Also under this agreement, and in 
accordance with the Water Resources Development Act of 1986, the USSCS agrees 
to be responsible for the maintenance agreement between the USSCS and the 
CCSWCD. Furthe:r:more, the USSCS's intends to provide technical assistance, to 
the CCSWCD as requested by the CCSWCD. 

d. Calhoun County Soil and Water Conservation District. The CCSWCD fully 
supports the hillside sediment control partnership program, and its mutually 
beneficial outputs of erosion control and habitat rehabilitation and 
enhancement. The CCSWCD intends to serve as the sponsor for that project 
feature, providing a 25 percent cost-share for construction and 100 percent of 
the costs for O&M. Further, it will carry out its O&M responsibilities as 
outlined in an O&M agreement between the SCS and the CCSWCD. This agreement 
will be accomplished in accordance with the Water Resources Development Act of 
1986. Any mutually agreed to rehabilitation will be cost shared on a 75 
percent Federal and 25 percent local sponsor basis. 
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e. Illinois De~~~~ment of Conservation. IDOC has participated in the identification and definition of problems, needs, opportunities, measures, plans, and monitori~~ at the Swan Lake HREP site. IDOC is prepared to serve (through the USFWS; as the non-Federal sponsor (contributing a 25 percent cost-share for O&V.) for the upper Swan/Fuller Lake area, and will cooperate with the USFWS to assure that O&M activities, as described in the DPR, and any mutually agreed upon rehabilitation, will be accomplished in accordance with the Water Resources Development Act. In addition, the Department will provide field observations for the upper Swan/Fuller Lake portion of the site (via the annual management report for Cooperative Agreement Lands) for the project's performance evaluation monitoring. 
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10. COMPARISON: DPR SELECTED PLAN VERSUS ORIGINAL FACT SHEET CONCEPT. 

a. Location. T!1,e ori9inal f~ct ~heet defined the project£ area as.,.,.J.h-~--,,,,.,.,.,.,., 

,~mii1lii~llil~$~i11i~~~,~§l~it,r~~di:~J~:~r;~:~~~~~~!:~n~~t!~:gr!!~!'oo 
acre IDOC managed upper Swan Lake/Fuller Lake area to the project. Thus, the 
immediate project area consists of 3,100 acres of lake habitat, and 950 acres 
of bottomland forest and 550 acres of cro~land surrounding these lakes. Also 
included for planning purposes was the adJacent 30 square mile local watershed 
drainage area. 

b. Resource Problem. The original description of the resource problems 
affecting Swan Lake was understated. Lake sedimentation is due not only to 
river floods, but to a large degree from hillside runoff as weli. Water level 
fluctuations and the importance of soft sediment deposits on the lake bottom 
were not explained in the original fact sheet. 

c. Proposed Pro~ect. The need for a riverside dike/levee to control the 
sediment and waterevel influence of the Illinois River was not foreseen 
during development of the original concept. The hydrological impacts of 
refuge management on the adjacent IDOC managed site were not foreseen at the 
outset. Thus, dike/levee and water control structures needed at upper Swan 
Lake/Fuller Lake were likewise not foreseen. No provisions were maae in the 
original concept for hillside sediment control, since the importance of this 
influence was not recognized. The refuge was broken up into two, rather than 
three management units as a cost-savings measure. Islands rather than wing 
dams were used for fetch control, since islands would additionally provide 
optimal habitat conditions for nesting mallards. Boat access areas were 
included to offset impacts to existing access areas. 

d. Profrsed Outputs. The project outputs originally envisioned for the 
project wi be achieved. Additional biological benefits will also be 
achieved by the inclusion of the 500 acre upper Swan Lake/Fuller Lake area. 

e. Financial Data. While the general design cost remains at about 8 
percent of total proJect cost, the total project cost has increased. This 
cost change is related to an inadequate initial cost estimate, and to an under 
scoping of the complex problems affecting the site. The initial fact sheet 
estimate was not aajusted to take into account costs associated with 
engineering and design, supervision and administration, contingencies, and 
inflation. All project changes were coordinated with, and approved by, the 
project sponsors. Due to the critical biological importance of this project, 
the sponsors have maintained its high priority in spite of higher than 
anticipated costs. 
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ORIGINAL FACT SHEET 

CELMS-PD-Fl 23 October 1987 

UPPER MISSISSIPPI RIVER SYSTEM ENVIRONMENTAL MANAGEMENT PROGRAM 
FACT SHEET 

SWAN LAKE, ILLINOIS 
ILLINOIS RIVER (Mississippi River Backwater) 

LOCATION: Swan Lake is located on 2,400 acres of the Mark Twain National 
Wildlife Refuge along the west bank of the Illinois River between river miles 
5 and 10. 

RESOURCE PROBLEM: Sediment deposited by floods and turbidity due to wind 
action have dramatically reduced the habitat value of this area. Between 1955 
and 1985 waterfowl use days declined from 21 million to 3 million. The 
quality of the fishery has also declined as the shallower water has allowed 
higher temperatures and reduced dissolved oxygen concentrations during the 
summer months. 

PROPOSED PROJECT: Three low level riprapped dikes with stop log structures 
and pumping facilities would be provided so that water levels could be 
manipulated as required for moist soil and fisheries management. The two 
upstream compartments would be managed for waterfowl. The downstream 
compartment would be managed for fisheries. Deeper channels would be dredged 
to improve water characteristics and to provide a winter fish refuge. Wing 
dams would be constructed to extend into the lake, thereby reducing the fetch 
and decreasing wave action and also providing shelter for juvenile fish. 

PROJECT OUTPUTS: Some 2,400 acres would be restored to prime fish and 
wildlife habitat. Under pre-existing conditions, the luxuriant plant growth 
nourished many species of marsh and water birds. The fish population included 
goodly numbers of bass, crappie and channel catfish. The area was also an 
important feeding ground for bald eagles. 

FINANCIAL DATA: General design and construction costs are estimated to be 
$200,000 and $2,640,000, respectively. Because the project would be located 
on lands of the National Wildlife Refuge System, all implementation costs 
would be 100 percent Federal. A draft Local Cooperation Agreement with the 
Illinois Department of Conservation, providing for the State to assume 25 
percent of the O&M costs, would be processed with the Definite Project Report. 
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REVISED FACT SHEET 

CELMS-PM-M 25 November 1991 

NAME OF PROJECT: Upper Mississippi River system--Environmental Management 
Program (UMRS-EMP), swan Lake Habitat Rehabilitation Project. 

LOCATION: The Swan Lake Project is located adjacent to the west bank of the 
Illinois River between river miles 5 and 13. The immediate project area 
consists of 2,900 acre Swan Lake, 200 acre Fuller Lake, and approximately 950 
acres of bottomland forest and 550 acres of cropland surrounding these lakes. 
Also included in the project area is the local watershed adjacent to Swan 
Lake's west shore. 
RESOURCE PROBLEM: Sedimentation, water level fluctuation and wind induced 
wave action have severely degraded the habitat value of Swan Lake. Current 
sedimentation rates indicate that 30 percent of the lake surface acrea9e will 
be lost over the next 50 years from the flood waters of the Illinois River and 
from hillside runoff. This will result in a direct loss of wetland habitat 
for both waterfowl and fish. Fluctuating water levels have negativel¥ 
affected fish spawning, rearing, and wintering as well as the availability of 
plants to waterfowl. Wind generated wave action has caused high turbidity 
levels that have limited aquatic plant production at the site. 

PROJECT: The project includes, (l) a riverside dike/levee, to retard the 
deposition of river sediment, and to reduce the influence of river stage 
fluctuations, (2) an interior lake closure to subdivide the lake's refuge into 
independently managed compartments, (3) water and sediment control basins and 
ponds to reduce sediment from the hillside, (4) island groups to reduce 
turbidity levels by serving as barriers to wind generated wave action< (5) a 
gated corru{ated metal pipe at upper Swan/Fuller Lake, and a combination 
sluice gate stop-log structure with an open top channel between river and 
lake, to hep regulate water levels, (6) couch pumps to meet recharge and 
dewatering needs, and (7) boat access areas to mitigate for impacts to 
existing access areas. 
PROJECT OUTPUTS: The proposed project will eliminate approximately 60 percent 
of future sediment deposition into the lake. The dike/levee, closures, gated 
structures, and pumps will provide a significant degree of water control which 
will permit greater production of food plants. Islands will reduce the wave 
action that ~resently limits plant photosynthesis and plant anchorage. 
Enhanced habitat and food proauction will result for both fisheries and 
waterfowl. 
FINANCIAL DATA: The total estimated cost of this project is $1,:/§iJJfQQ.. The 
estimated annual operations and maintenance cost is $61,050. .....'The·····"tf1:·1·r-side 
program would take place on lands made available through the program's local 
sponsor (i.e., the Calhoun County Soil and Water Conservation District). 
Construction costs for the hillside feature would be 75 percent Federal and 25 
percent non-Federal. All other project features are on Corps of Engineers-
owned General Plan lands. These lands are "managed as a national wildlife 
refuge" b¥ the U.S. Fish and Wildlife Service and the Illinois Department of 
Conservation under a Cooperative Agreement with the U.S. Fish and Wildlife 
Service and the Corps of Engineers. Under Section 906 (e) of the 1986 WRDA, 
im~lementation costs are 100 percent Federal. Annual operation and 
maintenance re~irements will be satisfied through agreement with the U.S. 
Fish and Wildlife Service and the Illinois Department of Conservation. 
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11. COORDINATION, PUBLIC VIEWS, AND COMMENTS. 

The Federal, state and local agencies receiving the Definite Project 
Report and Environmental Assessment are listed in APPENDIX DPR-D. 

Numerous joint field reconnaissance trips and study meetings have been 
conducted by representatives of the st. Louis District, USFWS, IDOC, usscs and 
CCSWCD. Representation from the USFWS included refuge, ecological services, 
fisheries assistance, and EMP personnel. Representation from IDOC included 
personnel from the land management, planning and fisheries divisions. In 
addition, various coordination meetings have also involved the Illinois EPA, 
Illinois Department of A9riculture< USEPA, Corps' Waterways Experiment 
Station, Southern Illinois University-Carbondale, Illinois Natural History 
Survey, Ducks Unlimited and Partners for Wetlands. 

Additional coordination was carried out as a result of public and agency 
review of the Draft DPR/Environrnental Assessment/Draft Finding of No 
Significant Impact. During the 30-dar public review period, a public workshop 
was held. The general public was notified via news releases, and public 
notices sent via mail and postings at key public facilities. Planning team 
members and the project sponsors were in attendance to discuss the project. 
Dis~lays were provided to further enhance the public's understanding of the 
proJect. 

The St. Louis District's responses to the Draft DPR review comments is 
provided as APPENDIX DPR-B to this report, and a brief summara of the comments 
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TABLE 31 

SUMMARY OF DRAFT DPR COMMEN'l'S AND ST. LOms DISTR:tCT ACTION TAKEN 

Comment Action Taken 

1. 

2. 

3. 

4. 

5. 

6. 

Project Needed 

Public Meeting Comments 

District concurs 
West lake shore lands acquisition by 
easements preferred over fee title 
purchase 

More detailed information desired 
on west lake shore lands acquisition 

Concerned about potential for 
upstream flooding impacts 

O&M impacts would be more 
effective with a Federal dollar 
contribution 

Need to consider potential impacts 
to AT&T cable crossing 

This decision resides with 
USFWS 

USFWS will initiate a 
landowners information 
meeting in near future 

HEC model indicates no 
impacts expected 

District disagrees, O&M 
agreements developed will 
assure effective O&M 

District will coordinate 
closely with AT&T during 
P&S phase 

Corps' Comments 

1. Levee scour protection needed at 
upper end of project 

District concurs, buffer 
zones will be created with 
tree plantings 

2. Hillside sediment control program Mechanism has been revised has implementation mechanics problems to address these concerns 
3. West lake shore lands impacted by USFWS will acquire the lands water level changes can't be acquired using non-EMF funds using EMP funds 

4. Bottomland forest habitat losses must DPR now includes a mitigation mitigated analysis and proposed mitiga-
tion 

Agency Review Comments 

1. Need a mitigation methodology not 
biased towards wetlands species 

2. Concern over future hydrology 
impacts on bottomland forest 
habitat on project interior 
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HES community-based analysis 
was used for forest habitat 
mitigation analysis 

Hydrology change is expected 
to be beneficial to forested 
habitat 



TABLE 31 (Continued) 

Comment 

3. Soil conservation in addition 
to structural improvements is 
needed 

4. Concern over potential primary 
water quality impacts 

5. Concern over potential secondary 
water quality impacts 

6. A pump unit is needed at the upper 
Swan/Fuller Lake unit 

7. Borrow pits at upper Swan/Fuller 
Lake unit should be configured 
to optimize wetlands habitat value 

8. Water management plan wording 

9. The need for fish screens should 
be assessed 

10. Culvert pipe invert at upper 
Swan/Fuller Lake should be 
lowered by one foot 

11. Post-project Corps hosted 
coordination meetings needed 
to reassess water management 
plan 

12. Swan Lake interior closure 
should be moved south to 
original alignment position 

13. An Illinois Department of 
Transportation permit is 
required 

14. Concerned about potential 
impact of project on upstream 
flooding 

15. Need to assess impacts of 
project on navigation 

16. Need to assess project 
encroachment on lake 

17. Need to assess impacts on rights, 
interests or uses 
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Action Taken 

District concurs and supports 
SCS future pursuits and steer-
ing committee to enhance non-
structural conservation measures 

Additional literature research 
and analysis indicates that 
proposed procedures to safeguard 
lake's water quality are sufficient 

The District believes that any 
secondary impacts will be minimal 

A pump at this location is now 
included in the project plan 

District concurs 

Text changes have been made 
throughout the DPR 

Fish screens are now included in 
project plan 

District concurs 

District concurs 

District concurs 

A permit application has been 
completed and submitted to IDOT 

HEC model analysis indicates 
no impacts 

No impacts anticipated 

No encroachment anticipated 

Project will enhance intended 
purposes of the refuge. USFWS 
will acquire real estate rights for 
land affected by future lake water 
level management 



TABLE 31 (Continued) 

Comment Action Taken 

Organization's Comments 
1. Borrow pits should be configured to optimize wetland's benefits 
2. Road surfacing needed along Swan Lake interior closure to the water control structure 
3. A pump unit is needed at upper 

Swan/Fuller Lake 

4. Project cost-cutting measures and lack of agreement with SCS on 
hillside program will make project less than top notch 

5. Additional fisheries sampling data is available 

6. Disagree with management goals 
wording in DPR text 

7. The needs of fish need to be 
considered in the project in 
addition to waterfowl 

8. Certain text statements are ambiguous/contrary 

9. A diversity of island plantings 
is needed 

10. Shoreline erosion protection 
is needed for the islands 

11. Biological response monitoring 
scope of work should be 
included in the report 
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District concurs 

District concurs 

District concurs 

SCS and the District are in 
agreement on the hillside program. Cost-cutting efforts have been accomplished without compromising project objectives 

The new data has been incorpor-ated into the DPR 

Wording adjustments have been 
incorporated into the DPR 
Considerable focus has been given to the fisheries, as evidenced by the many f,isheries related features and interagency flexibility with 
regard to the lake's management 
Referenced statements have been re-examined 

The District concurs, and the 
USFWS proposed management for that area will assure such diversity 
The District concurs, and shore 
stabilization using woody 
vegetation will be employed 
The District's draft proposal for 
the biological response analysis is now included in the DPR 



12. CONCLUSIONS. 

Sedimentation, water level fluctuations, and waves have hampered past 
hab~tat management efforts at the Swan Lake site. Sedimentation is causing a 
rapid conversion of aquatic habitat to terrestrial habitat with a resulting 
long-term quantitative loss of fish and waterfowl habitat. Fluctuating water 
levels at the site have impacted the productivity of the site via effects on 
fish spawning, rearing and wintering, and on the production of plants and 
their availability to waterfowl. Wind generated wave action has caused high 
turbidity levels that have limited aquatic plant production at the site. 

Swan Lake has been recommended to the Corps of Engineers, St. Louis 
District, by the Fish and Wildlife Service and the Illinois Department of 
Conservation for priority inclusion in the UMRS-EMP. 

The proposed project would eliminate approximately 60 percent of future 
sediment deposition into the lake (43 percent via the riverside dike/levee and 
17 percent via hillside sediment traps). This sediment reduction would 
enhance both the longevity and productivity of Swan Lake as fish and wildlife 
habitat. The dike/levee embankment and closures, in combination with the 
gated water control structures and pumps, would provide a significant degree 
of control over water levels. This control will enable a greater productivity 
and availability of food plants and associated invertebrates for migratory 
waterfowl. Cover for fish will also increase in response to water control. 
Water control will provide the ability to solidify the lake bottom, and this 
will stimulate increased plant production. The barrier afforded by the 
dike/levee against cold water intrusion, and the potential use of the 
dike/levee as a means of increasing winter water depth, will help reduce 
physiological stress on fish. The subdivision of the lake into multiple units 
will allow for increased habitat diversity. The construction of islands will 
help to reduce the wave action that presently limits both plant photosynthesis 
and anchorage. Only Alternative c, a wetlands protection system, was found to 
meet all of the planning objectives and is compatible with the refuge 
management objectives. 
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13. R.BCOMMDDATIOHS. 
I have wei9hed the accomplishments to be obtained by implementing this habitat rehabilitation and enhancement project versus the costs, and have also considered the scope and the special locational factors associated with the project. In my juagment, implementing the proposed project would entail a )ustified expenditure of F&deral funds. 
I recommend that the Secretary of the Army, under the of Public Law 99-662l approve this project for habitat rehabilitation and enhancement at Swan Lake n Calhoun Countr, Illinois. Letters of Intent have been furnished by the u. s. Fish and Wild 4fe service and the Illinois Department of Conservation. I further recommend that an Maintenance, and Rehab+litation .. jlpproved for execution. The total eatimated cost of th4a project ia l.lillilt'~. The ccswco would incur construction related costs in the amount'··-·o·r--s-zlz:·,'S·oo for the M.l.l.•i.de aediment control program. All other project construction coats ($.l'j:59:lJS.0.0) would be entirely a Federal cost ~~c,~;;j:l_in_g to the provisions of Publ':i'cf'·taw'"'99-662. Of this amount, I ask that llSIJ:0.®. be allocated so that Plans and specifications phase work can be as poasible. 

'2~~ 
~James D. Craig ' Colonel, U.S. Army District Engineer 
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15. LZST OF PREPARERS. 

The Corps staff members primarily responsible for preparing this document are 
listed in TABLE 32. 

Name 

Clarence Buel 

Sharon Cotner 

Ron Dieckmann 

Greg Dyn 

Dave Gates 

Tim George 

Suzanne Harris 

Clyde Hopple 

Diane Jones 

David Leake 

Ida Morris 

Roger Myhre 

Gary Lee 

Leo Nico 

TABLE 32 

DEF:INJ:TE PRO.JECT REPORT/ 
ENVI:RONMENTAL ASSESSMENT PREPARERS 

Expertise/Discipline 

Soil Conservationist 
Interagency Liaison 

Project Manager, EMP 

Hydrologic/Hydraulic 
Engineering 

Civil Engineering 
Technician/Cost 
Estimator 

Study Manager, 
Habitat Planning Analysis 

Wildlife Biology; 
WET Analysis, Clean Water 
Act Compliance, Habitat 
Mitigation Analysis 

Archaeology/Historic 
Sites 

Geotechnical 

Realty Clerk/Tehnician 
Realty Specialist 

EMP Coordinator 
Planning Division 

Secretary 

Hydrologist/Limnologist 

Civil Engineering/Design 

Fisheries/Ecology; 
Environmental Assessment, 
Endangered Species, 
Clean Water Act Compliance 

Experience 

13 yrs Watershed Planning 
3 yrs Program Management 

9 yrs Planning - Study Manager 
2 yrs Project Mgmt, SLD 

18 yrs Hydrology/Hydraulic 
Design 

9 yrs Engineering Division, SLD 

10 yrs Wildlife Biologist, 
2 yrs Natural Resource Planner 

(Study Management), SLD 

10 yrs Wildlife Biologist 

20 yrs Archaeologist 
6 yrs Archaeologist, SLD 

12 yrs Engineering Division, SLD 
9 yrs Geotechnical Design, SLD 

14 yrs Acquisition Branch 
6 yrs Planning Control, RE 

17 yrs Planning - Study Mgmt, SLD 
1 yr Structural Design 
2 yrs Construction Contract Mgmt 

17 yrs Corps of Engineers, SLD 

16 yrs Water Quality/ 
Environmental Quality 

5 yrs Quality Assurance and 
Construction Management 

2 yrs Facility Engineering and 
Design, Operations Division 

2 yrs Civil/Structural 
Engineering Design, SLD 

5 yrs Fishery Biologist, SLD 
Ph.D. Candidate 
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TABLE 32 ( Continued) 

Name Expertise/Discipline Experience 

F. Terry Norris Archaeology/Historic 
Sites 

13 yrs Archaeologist, SLD 

Riley Pope 

Chuck Rhoads 

Civil Engineering 
Technology/Civil 
Engineering Technician 

Civil Engineering 
Technician/ Cost 
Estimate 

19 yrs Engineering Division; 
Design Branch, Civil & 
Structural Sections, SLD 

4 yrs Planning Division; Plan 
Formulation Branch 

17 yrs Engineering Division, 
Cost Engineering Branch, SLD 

13 yrs Consulting Engineering 
Firm 

The staff of other agencies making major contributions to the preparation of this 
document are listed in TABLE 33. 

Name 

Patti Meyers 

Leroy Sowl 

Mike Bornstein 

Bruce Stebbings 

Tom Groutage 

Chuck Davis 

Bob Stratton 

Chuck Surprenant 

Jenny Rundell 

Chuck Thieling 

Rick Wright 

Pam Thiel 

Ken Labinski 

Bill Donels 

Neil Booth 

Butch Atwood 

TABLE 33 

Definite Project Report/ 
Agency Contributors 

Agency Role 

USFWS - MTNWR Swan Lake Site Manager 

USFWS - MTNWR Refuge EMP Coordinator 

USFWS - MTNWR Refuge EMP Coordinator 

USFWS - ES, Marion, IL Ecological Services 

USFWS - ES, Marion, IL Ecological Services 

USFWS - Rock Island, IL Ecological Services 

USFWS - MTNWR MTNWR Manager 

USFWS - Carterville, IL Fisheries Assistance 

USFWS - LTRM Field Sta Field Sta Representative 

USFWS - LTRM Field Sta Field Sta Representative 

USFWS - LTRM Field Sta Field Sta Representative 

USFWS - EMTC HREP Monitoring Coordinator 

USFWS - EMTC Problem Analysis Coordinator 

IDOC - Springfield, IL Planning 

IDOC - Rosedale, IL Field Office Manager 

IDOC - Greenville, IL Fisheries 
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Name 

Deck Major 

Dave Harper 

Chris Borden 

Richard Macho 

Gary Parker 

Bruce Yurdin 

Ken Friedel 

Bob Sheehan 

Bob Gates 

Rip Sparks 

Steve Havera 

TABLE 33 (Continued) 

Agency 

IDOC - Alton, IL 

IDOC - Alton, IL 

usscs - Hardin, IL 

usscs - Edwardsville, 

usscs 
IEPA -

CCWSCD 

SIU-C 

SIU-C 

INHS 

INHS 

- Champaign, IL 

Springfield, IL 

IL 

Role 

Region IV, Wildlife Administrator 

District Wildlife Biologist 

District Conservationist 

Area Soil Conservationist 

Asst. State Conservationist 

Water Quality 

District Chairman 

Fisheries Biologist 

Wildlife Biologist 

Fisheries Biologist 

Waterfowl Biologist 
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16. P'INDIHG OP' HO SIGHIP'ICANT IMPACT 
UPPER MISSISSIPPI RIVER SYSTEM ENVIROHMENTAL MANAGEMENT PROGRAM 

SWAH LA1tE HABITAT REHABILITATION AND ENHANCEMENT PROJECT POOL 26, ILLINOIS RIVER, CALHOUN COUNTY, ILLINOIS 

(1) I have reviewed and evaluated the documents concerning the proposed rehabilitation and enhancement of swan Lake. ·. 
The purpose of the project is to rehabilitate and enhance wetland habitat at swan Lake for both migratory waterfowl and fish. This is to be done by reducing sediment deposition from river flooding and hillside runoff, by controlling interior water levels, and by reducing wind generated wave action. The project would be funded under the provisions of Public Law 99-662. 

(2) Prior to my decision, I evaluated other pertinent data and information which addresses the various practicable alternatives. As part of that evaluation, I considered: 
a. the "No Action• alternative, 
b. a "Wetlands Excavation" alternative, 
c. the proposed or recommended plan, referred to as the "Wetlands Protection" alternative, and 
d. various alternative component features leading to the recommended plan (e.g., various dike and levee heights and alignments, various hillside sediment control programs, etc.). 

f3) These alternatives have been studied, and major findings of this investigation include the following: 
a. The "No Action• alternative was evaluated but subsequentlr rejected. This alternative would do nothing to address study objectives re ating to sedimentation control, water level control, bottom solidification, wave control, management unit subdivision, deep water needs, and cold water buffering. . · 
b. The "Wetlands Excavation" alternative was also found to be unacceptable. It would not alter future sedimentation, it would not provide a means of re9Ulating water levels, it would not allow for bottom solidification, wave control, management unit size reduction, nor would it provide the ability to buffer the river's cold water effects during the winter and spring. The plan would provide a short-term increase in deepwater habitat, and woula provide short-term fish access/passage. 
c. The "Wetlands Protection" alternative represents an innovative· approach to wetlands management and was found to be fulll responsive to the ~roject objectives, .and was designated as the Selected Pan. Most importantly, it would greatly reduce the sedimentation rate, it would provide: a reliable means of water control< a means of periodicalll resolidifying the lake bottom, and a means of reducing wave action. It wou d subdivide the lake into smaller management unitsc it would provide limited deep water habitat for wintering fish, it would provide opportunity for fish movement during the fallc it would buffer cola water effects on wintering fish, and it would provide alternate structures so as to assure fish passage. Specific options considered in detail included: dike/levees, lake closures, water control/fish ~assage structures, hillside sediment control structures, dredging, and islands creation. 

(4) The possible consequences of the recommended plan have been studied for physical, environmental, cultural, social and economic effects. Major conclusions of this study are as follows: 
a. The construction of the project represents a permanent change in the topographic and hydrogra~hics of the Swan Lake area. These changes are necessary for water, sediment, and wave control. 
b. The proiect is in compliance with the requirements of the Clean Water Act Section 40 (b){l) guidelines. State water quality certification under Section 401 has been received. The proposed project would likely have minimal adverse impacts on water quality. 
c. No project effects are expected on upstream river elevations during floods. Any project induced bank erosion is expected to be minimal. 
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d. There would be a major benefit to waterfowl and fish. The project would result in an estimated net gain of +1,021 non-forested wetland average annual habitat units (AAHU's) for waterfowl and +669 AAHU's for fish. To make these non-forested wetland benefits possible, a total of 95 acres of forested wetland would have to be cleared as part of project construction. 
e. A professional archaeologist would monitor construction activities for the presence of archaeological remains. If such remains are found, construc-tion will be postponed until an archaeological investigation is conducted. 
f. Fishing at Swan Lake proper and hunting at Fuller Lake is expected to improve as a result of proiect habitat im~rovements. A loss of direct access to Swan Lake by fishermen from the Illinois River is partly offset by the inclusion of two west lake shore boat access areas. 
g. It is anticipated that the proposed action will have little or no adverse impact on air quality, noise, socioeconomic resources and aesthetics. 
h. A loss of 13. acres of prime farmland will occur as a result of the project. «<«-> 

i. No Federally listed endangered species will be adversely affected by the proposed action. 
(S) Based on my analysis and evaluation of the alternative courses of action presented in the Environmental Assessment, I have determined that the rehabilitation and enhancement of swan Lake will not have major adverse environmental effects, but will have important beneficial effects on the quality of the environment. Therefore, No Environmental Impact Statement will be prepared prior to proceeding with this action. 

~ilW-
~-James D. Craig Colonel, u.s. Army District Engineer 
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210+00 211 •00 212+00 213+00 214+00 275+00 216+00 211•00 21s+00 21'1•00 2s0+00 2s1 +00 282+011 283+00 284+00 285+00 2s6•00 2s1•00 28s•00 2s'l•00 2'10+00 2'11 +00 292+00 293+00 294+00 2'15+00 296•00 291+00 ;q9+00 2'1'1+00 308+00 301 +00 302+00 303+00 3~•00 305+98 
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427. 46 

420 
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;;; .. .. 
CONSTRUr.TION GRADE:1 

. . . 
t\J s "' M = 
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410 ..---------------------------------------------------------------------------------------------·------------------------+-410 
305+00 306•00 301•00 308•00 309•00 310+00 311•0e 312•00 313+00 314•00 315+00 316+00 311+00 31s+00 31'1+00 320+00 321•00 322•00 323+00 324+00 325+00 326+00 321+00 328•00 32'1+00 330+00 331+00 332+00 333+00 334+00 335•00 336+00 337•00 338+00 33'1•00 340+110 

430 
427. 58 
z 
0 
;:: 

420 
w ..: 

CLAMSHELL EXCAVATED MATERIAL 
SEMl-c0MPACTEO FILL 

340+00 341 +00 342+00 343+00 344+00 345+00 346+00 347+00 348+00 34'1+00 358+00 351 +00 352+00 353+00 354+00 355+00 356+0e 357+08 358+00 35'1+00 36&+e0 361 +00 362+00 363+00 364+00 365+1!0 366+00 367+00 3Gl!+00 36'1+00 370+00 371 +00 372+00 373+00 374+00 375+90 

CONSTRUcTION GRADE 

4:/~=r ... ·_ . - .. ··_ _ ..... ··.:.·····:··· ... _ :0.0043;:::_:-- ........ _· .. - . ·········:_:: ··.:.············· -j!~.: = i: --: -:: __ :.~ :----.::,,< ::: .•. :. - - - - :. - -- : :.:.:: :,- : -:: -:~::--::: :. :-,~ :.: :.: :- - : · •: --------- == --: ___ ~- -==-=-- :.:: ==-=--:: ...... -- --= 
~75+00 376+00 377+08 378+00 37'1+00 380+00 381 +00 382+00 383+00 364+00 385+00 386+00 387+00 388+00 38'1+00 3'!0+00 3'11 +00 3"12+00 3'13+00 3'14+00 3'!5+00 3'16+00 3'17+00 3'18+00 3'!'1+00 489+110 

VERT. SCALE: !' = 10' 
10· ? ____J' 
HORIZ. SCALE: I'= 100' 
100 

NOTE:AT&T CABLE LOCATION ANO DEPTH TO 
BE VERIFIED PRIOR TO CONSTRUCTION. 

U.S. ARMY ENGINEER DISTRICT. ST. LOUIS 
CORPS OF ENGINICEftS 

ST. LOUIS. M1$S0C.Jftl 

UPPER MISSISSIPPI RIVER BASIN 
OEFINI TE PROJECT REPORT 

POOL 26. CALHOUN COUNTY, ILLINOIS 
ENVIRONMENTAL MANAGEMENT PROGRAM 

SWAN LAKE 
HABITAT REHABILITATION PROJECT 

LEVEE PROFILE 
STA.200+00 TO STA.400+00 

OE'SIGlrlJ) 91'• Ai,. LEE DESIGN FU, I 
... -lt.-.. -,-, --jsc,u;--,00--+-jSNEET--.... --.. -cs-25----tl PLATE 14 
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i o.oo,n 1. r ..... _,_~- - =.;.::....;.:..,... __ - ----- - ----- - ----- - ----- - ----- - ----- - ----- - ---- - --, /L\_ ... - - --- - - - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - .. - - - - - - - - ._,.. - - - , - - ---- - - - - - - ! t- - - - - - - - - - - - - -IIJJJl,;r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ..._ 

420 1 
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VERT. SCALE, I'= 10' 
•p;,, ,,,, 9 _j' 
HORIZ. SCALE: I'= 100' 
,oo....,·......,......,...._ __ ~· 

U.S. A .. MV ENOINESR OtST .. ICT. ST. L.OUIS 
COfltPS OlF .. OINEE,tS 

ST • ..,...,_MISSOURI 

UPPER M!Slii!ll!IIPPI RIVER BASIN 
DEFINITE '8!1llECT REPORT 

POOL 26. CALHOUII talUNTY, ILLINOIS 
ENVIRONMENTAL MIDGEMENT PROGRAM 

SWMII.AKE 
HABITAT REHABrumATION PROJECT 

LEVEE fR0FJLE 
ST A. 400+00 TO ST A. 485+29 

.., .. _..,,_.,_,.,.c.m ___ +-IDES1_ .. _"" ___ ,._._.,.._-tll PLATE 15 
OAT& HI I SC.U, 100 I MET C. - 15 
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140+011 141+80 142+111! I4l+llll I·44+1lB 145+1111 147+119 148+1!1! I4'l+llll 158+09 151-+llll 152+112 I53+llll I54+llll 1!.1!5+1111 1!56+Bll H/7+01! l!ill+llll 19't+llll 168+9B 161-+llll I62+llll I63+Bll 164+llll 165+llll 166+00 167+01! 168+0~ 16'!+00 178+ell 171·+01! 172+01! 173+llll 174+00 175+00 
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; : : : 2 : I m : i t ; : $ : s ! N 5 ; 
U.S. ARMY ENGINEER OtSTIUCT, ST • .LOUIS 

COft ... S OJI&"' IENC.tNEltRS 
:; 

I I ' I t I I I , I I I I , I t I I I I < I I I 

ST. &.Ou1$. UtSSOUftJ 

UPPER MISSISSIPPI RIVER BASIN 
DEFINITE PROJECT REPORT 

430 •

1
. : -----r : : __ :_____ : : : : : : : : : : ________ : ______ :_ : : : : : ___ : ________ : ___ 

1 
... 311 

• t I I , I I I ! I I I 1 , I o 1 • I o I I I • ! 42a ~--~-)---~~~J:.-:::=-;~-.. --~--~=--=--~-~-==-=:=-~-:--:=-=--~:=--:~:b~-~-=--~~-~---i--~-r-~~===-7 ~--- --- --- -- ~~:c-=--==L_=- --!---- 421 f : : : : : : ! : : : : : : ! ! : : : ! : : ! 0 

POOL 26, CALHOUN COUNTY. ILLINOIS ENVIRONMENTAL MANAGEMENT PROGRAM 
SWAN LAKE .. u, 1 : : : : : : ! : : : : : : : : : : : ! : : : ; : z • ' ' ' ' ' ' ' ' ' ' ' '0.0000 7.' IIJV Et..412_,'!l ' ' ' ' ' ' ' ' c:---:---;---:- --;- ---+---;---;--~---1.. - __ , ___ .... ___ f _ --·~--- --=- -- ;---~----;---~---...r....---~---:-- -;--- ---;--- 410 

l 75+80 I 76+flB 177+1!1!' 178+80 1 7't+ll0 t ee+IIB 181 +BB l 82+110 I 83+1!0 I 84+80 l 85+111! I 86+llll 187+Bll I 88+llll 18'1+1!0 I '19+00 . I'll +110 I qz+ee 1 'll+llll 1 'M+llll 1 '!5+1!111 1 '16+1!1! 1 '17+110 1 '18+110 1 """8111 · 219+1111 
VERT. SCAI.Et r = 10' 

1?' 111 [ ,,j iy· 
·HORIZ.SCAI.E: I'., 100' 
100' •~:r 

HABITAT REHABILITATION PROJECT 

CHANNEL •1 PROFlLE 
STA. 0+.00 TO STA. 200+00 

~-__ ... _,.,..m __ -+l_ ...... _-_ ___, __ --tt
1 

PLATE 16 
Dlll'o·,._ jS<M&IOO jSOEETIII. IOOF 2' 



200•0e 201 •00 202+00 203•00 204•00 205•00 206+00 201+00 20e•00 20q+00 210+00 211 •0e 212+00 21 3•00 21 4•00 215+00 216•00 211•0e 218+00 21 q+00 220+00 221 •0e 222•00 223+00 224•00 225•00 226•00 221•00 22e•00 22q+00 230+00 231 +00 232+00 233•00 234•ee 235<>11!! 
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235+00 236+00 237+00 238+00 23q+00 240+00 241 +00 242+00 243+00 244+00 245+00 246+00 247+00 248+00 z4q+00 250+00 251+00 ,252+00 253+00 
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254+00 255+00 256+00 257+00 258+00 25q+00 260+00 261 +00 

;;; N w "' ::; e-,,, ,,, "' " :' . . N . :' 

2eq+00 2'!111+00 2'11 +00 2'12+00 2'!3+00 2'14+00 2'15+00 2'!6+00 

"' ; .. z "' "' ., N r. "' . N 
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262+00 263+~0 264+00 

;;; " M 

:' . 

2'!7+00 ZC!B+e0 2'!'!+00 

0-' 
"'u, 
oz 
"""' "'"' •'-' lll "' ,-.o 

N "'i5 N 

VERT. SCALE, I'·= 10' 
10' 10' ===~--...I 

265+00 266+00 267+00 268+00 26q+00 270+1!2 

w ;; :;; N . N N . 

300+00 301+00 302+00 303+00 304+00 -

NOTE: AT&T CABLE LOCATION AND DEPTH TO BE VERlF IED PRIOR TO CONSTRUCTION. 

U-S. & .. MY ENOINEE .. OIST .. ICT. ST. LOUIS co~~s OF ENGINEERS 
ST. LOUIS.. MISSOURI 

UPPER MISSISSIPPI RIVER BASIN 
DEFINITE PROJECT l!EPORT 

POOL 26, CALHOUN COUNTY. ILLINOIS 
ENVIRONMENTAL MANAGEMENT PROGRAM 

SWAN LAKE 
HABITAT REHABILITATION PROJECT 

CHANNEL • t PROF lLE STA.200+00 TO STA.333+40 HORIZ. SCALE: I'.: 100' 
100· 100· 

,_-__ ... ....., ... _LEE __ ----1!1----"-l.&-------11, PLATE 17 
0&1& ... , I .J011.& IOO j SEET 110. fl CF "' 
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r 43, 

2+e2 5+02 q+0i 10+ez 11 +00 12+e2 J 3+0e 1 ••ez 1 s+02 1 s•e~ 1 1+02 1 e+0e 11,.2;:: 20+0e 

LOWER BARRlER ISLANDS. (LEFT OF CHANNEL> 

<,!) c:: cc ¢ co ...: ui cc ..: .:: ..: ..: I.' II") iri 1.~ U) t • :;- :; :; .:;: ...... ; ;:- ; 
!j g: ;;, g: g: c- f 5 i i 2 
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,:tNVEIIT a. 412.0 
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.., 
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2+00 3+ee 
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5+00 6+110 7+110 8+110 'l+llll 111+00 11+00 12+00 13+00 1<1+00 15+00 16+00 17+00 18+00 1'1+00 21!+110 
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< 428 !; 
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20+00 21 +00 22+00 23+00 24+00 25+00 26+00 21+00 2&+00 2'!+00 311+00 31 +00 32+00 33+00 34+00 35+00 36+0e 37+30 

CHANNEL EXCAVATION #2 

18 ° ~I l:R 
:. JP g2 ~.;:. g: g: I = = = ~i I ; ; f 

! cxi ~< :; ! : !:: =: -c;_ :;: C 
430 l .. : ... : ·····- r : .... : ........ : ....... :... : : : , : r : : : ..... : ... :.... 1-, 
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23

:~.? 4211 § 
d . . . ---~---------- -----:-.,,.---- -----------------------~- -------. . . . . . . 

4111 -+------..... ---------------..-------------------..----------------------*410 
11+00 l-+00 2+110 

in !. 
N • .. . .. 

3+00 

:; ;; .: 
430 ........... ""·····-············ 

410 

5+00 

+ .. ... .. 
N ,,; 
C ; 

6+110 7+00 8+110 '1+00 111+00 11 +00 12+00 I :i+00 14+00 15+00 16+00 I 7+00 18+00 1 '1+00 211+110 

N t p p ' : m c c e c e e & m . . 

211+00 21 +00 22+00 23+00 24+00 25+00 26+00 27+00 28+00 2'1+00 311+00 31 +00 32+00 3:1+00 34+00 35+00 36+110 37+00 38+00 

LOWER BARRIER ISLANDS. <RIGHT OF CHANNEL> 

VERT. SCALE: I'= 10' 
10· ·10' 

MORIZ. SCALE: I': 100' 
JOO' 

U,S. AfllM'T' ENOINEEfll OISTfllJCT. ST. LOUIS 
CORPS OF ENOIN££11t5 

ST. LOUIS. MISSOURI 

UPPER MISSISSIPPI RIVER BASIN 
DEFINITE PROJECT REPORT 

POOL 26. CALHOUN COUNTY. IU.INOIS 
ENVIRONMENTAL MANAGEMENT PROGRAM 

SWAN LAKE 
HABITAT REHABILITATION PROJECT 

LOWER BARRIER ISLANDS PROFILES 
CHANNEL #2 PROF1LE 

.. ----111•-C. ... LEI ___ ,1-0ESl-'"'-'-ll.&-------11, PLATE 18 
DAtt. ... , j SCALE, 100 j HET Ill. II flF 25 



420 
j- 42e 

410 l -----------------------------------------------------------------------------------------------------------------------+4'c 0+0l 6•00 7+00 

2+00 3•00 ••00 7•00 '!+00 10•00 II +00 12•00 13•00 1••00 15•00 16+00 I 7•00 ! '!+00 20•00 2!•00 22+00 

CHANNEL EXCAVATION =3 

23•00 2••00 25+00 2s•ee 27•00 28•00 2'!•0e 

VERT. SCALE: 1• = 10' 
tC O 10' ===~--__J 
HORIZ. SCALE: I'= 100' 
10:::· 9 10,0· 

30+00 3l +00 32+00 

u.s. ARMY ENGINEER o•s,n1ucT. ST. L-OUIS 
CORPS OF £NG-1H£!ERS 

ST. LOUIS. lllSSQQlilt)I 

Ul'PER MISSISSIPPI lffll!R 11,lSIN 
DEFINITE PROJECT~• 

POOL 26. CALHOUN COUH'n. ILLINOIS 
ENVIRONMENTAL MANAGEMENT PROGRAM 

SWAN LAKE 
HABITAT REHABILITATION PROJECT 

INTERIOR CLOSURE PROFILE 
CHANNEL •3 PROFILE 

1-IIESICHD--•-··-..... "'--~1----•=_ .... ____ ..,II PLATE 19 
DAT& 1-'JI I SCALE, 100 t StEET NO. 11 ts: 2S 
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CHANNEL EXCAVATION #4 

j
~ ! ! ! 
u, co 2 .., 

! ; 5 ; : ; : 
430 l .. .. ·············-·· .. .. ···:·· ············•·•··········· .. ······ ····:·· .... _. ··1-430 
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~e · · ~0 
11+00 1+00 2+00 3+00 6+00 7+00 8+00 't<-00 18+00 11+00 12+90 13+00 14+00 15+00 16+00 17+00 

UPPER BARRIER ISLANDS, <RIGHT SIDE> 

20+20 

VERT. SCAI.E: t•-. IC' 
to· 
I 

HORIZ. SCAI.E: I'= 100' 
''l"..,·......,..,...~o-'----1tf 

U.S. &RMV ENOINEER DISTRICT. ST. '-,QUIS 
COfltP'S OF l!CNOCNl!eJ!tS 

ST. LOUIS. MISSGUIH 

UPPER MISSISSIPPI RJ'l'BI. BASIN 
DEFINITE PROJECT IIEl'l3IIT 

POOL 26, CALHOUN COlfiJY.ILLINOIS 
ENVIRONMENTAL MANAGEMENT PROGRAM 

SWAN lA1C£ 
HABITAT REHABILITATION PROJECT 

UPPER BARRrER ISLANDS PROFILES 
CHANNEL •4 PROF JLE 

- ... G,I.E[ I IIESIGII .,.., __, 

.. ,...,..,, j1<11&100 jSMET..,_~ ..,., 1 PLATE 20 
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WATER SI.IFACE 
8.EVATION VARIES ---

-,_ 

COFFERDAM PLAN 
ND SCALE 

rAPPROXIMATE EXISTING GRCUC) 
FOR CNANIEL EXCAVATION 

~

l EXCAVATION 0MNtE.. 

<aJFRJIDAM .. 

NO SCAU 

r--...... RIIATE £XtSTHC 'CIOLIC> 
F"0R OWIIEL EXCAVATION 

&1'-6" 

i.CZ2rTYPJ 
-SIIIE 

~, r / 
'1---------------"--· .. _12.0-.._L-'<t'~- I I 

- -- f -L::_ ;;,,.--;. ;- STONE 
· BETWEDI CRADED STCM: 

41'-6" AJrC> PLASTIC LINER 
TYP. AU. ttml:IOR 'SIOES 

i 
GRADED STCI£ -t- ff'YPJ 

SECTION A-A 
NO SCAU 

DOWNSTREAM SIDE 

STRUCTURE PLAN 
NDSCAU 

i 

I.CATEfl£., R•SC'R Pl~£ ,-:QT 51-fOW'-' tt,,; SEC•IO°'I 0-0 .:c.~ 
CLA~·~-.5£.r. Gf'lAI!... PL.1.7~ : •. 

:;,7.i( CCF>ERQ,t,"" IS SM('l•t. •N SECTIQ11,S C·C. A"I:, 0-0 r:-c:-
~EFE.Rf11CE ~T •"-: IS ~o BE REMOVED APE~ IN$T.llL£T1(11, 
O: T,.;: C1l-'1~~:' STRUCTW~~':. 

~- 1"":.a:.~c,()+.; o.=- OR.u.1.i.;~ srnu:nJR~ w·~~ se. ,u:~ 
1>-1 r ~- o; •"- 7E;:;. 

CMla.,111; .n .. -
SE001fllC l'llA1-.. 

DETAIL ----
PLASTIC LINER ANCHORING 

NO SCALE 

'-l. CHANNEL EXCAVATION 

I 

6t'-6' 

,-GIWJEI) '1:"STDE 
I 

I 

D0IINSTRE.W $11)£ 

WATER Sl.RFACE El.EVATICllt VARIES 

rl~ + 4ZZ.O J"MHIJS IEll)UC WATERlAL\. ___________ ..._ ______ _ 

30"0F S-IIIJIJS 
BEDOINC. IMTEJbit. 

1.5 GEU1E<TllE F_,C / CIIFFBIDMI '\. 
/ AR11.1G .,lHNTS.4"WIOE / '\. IJllPAOI. IST.GIOI.ICI Lit£ 

" -----'- -

SECTION D-D 
ND SCAU 

',/ , 
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APPENDIX DPR-A 

LETTERS OF INTENT AND PROJECT AGREEMENTS 

FOREWORD 

section 1 of APPENDIX DPR-A provides project letters of intent from the U.S. Fish and Wildlife Service, the U.S. Soil Conservation Service, the Illinois Department of Conservation, and the Calhoun County Soil and Water Conservation District. These letters deal with the topic of land acquisition, cost-sharing, and/or O&M assurances. Section 2 of APPENDIX DPR-A provides the draft project agreements. This includes an MOA between the Corps and Fish and Wildlife Service, an LCA between the Corps and the Conservation District, an MOA between the Corps and the Soil Conservation Service, an O&M agreement between the Soil Conservation Service and the Conservation District, and a project agreement between the Conservation District and the landowner (including an operation and maintenance plan). 
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LETTERS OF INTENT 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

IN REPLY RErER TO. 

FWS/ARW-SS 

Colonel James D. Craig 
District Engineer 
U.S. Army Engineering 
210 Tucker Boulevard, 
Saint Louis, Missouri 

Dear Colonel Craig: 

Federal Building, Fort Snelling 
Twin Cities, Minnesota 55111 

~N 2 11992 

District, Saint Louis 
North 

63101-1986 

f- -- . 

The U.S. Fish and Wildlife Service (Service) has reviewed the "Definite Project 
Report (SL-5) with Integrated Environmental Assessment" dated December 1991 for 
the Swan Lake rehabilitation and enhancement project. This project, located in 
Pool 26, Calhoun County, Illinois, is proposed under the Yater Resources 
Development Act of 1986 (Public Law 99-662) as part of the Upper Mississippi 
River System Environmental Management Program. 

The habitat project has been coordinated with the Service and we approve and 
support the project as planned and described in the definite project report. 
The Service agrees with the preferred alternative described in the environmental 
assessment, Table 19 of the definite project report. On December 17, 1990, the 
Refuge Manager, Mark Twain National Wildlife Refuge (Refuge), found the project 
compatible with the purposes for which the Refuge was established, as required 
by the National Wildlife Refuge Administration Act. 

The Service will assure operation and maintenance requirements of the project 
will be accomplished in accordance with Section 906(e) of the Yater Resources 
Development Act of 1986. In accordance with the policies stated in the Fourth 
Annual Addendum, the Service will perform the operation and maintenance 
requirements for this project as listed on pages 56 and 57. 

This project being located on Refuge lands, the Service will complete its 
finding of no significant impact upon learning from you that the public review 
period produced no substantive changes in the definite project report-
environmental assessment. 

Ye look forward to our continued cooperative efforts in developing habitat 
rehabilitation and enhancement projects under the Environmental Management 
Program. 

Sincerely, 

Ma.mn E . 
. Lung Ree~onaJ Dir~~tlj~ 

Al 



• -United States Department of the Interior 
FISH AND WILDLIFE SERVICE 
Federal Building, Fort Snelling ·- -- ,, 

IN REPLY REf'ER TO: 

FVS/ARW-RE 

Colonel James D. Craig 
District Engineer 
U.S. Army Engineer District 

St. Louis 
1222 Spruce Street 
St. Louis, Missour~ 63103 

Dear Colonel Craig: 

Twin Cities, Minnesota 55111 

AUG 1 4 1991 

We wish to express the intent of the U.S. Fish and Wildlife Service (Service) 
to acquire certain non-Federal lands needed for the Swan Lake Rehabilitation 
and Enhancement Project. This project is being implemented as part of the 
Upper Mississippi River System - Environmental Management Program (EMP). 

The acquisition includes all privately-owned lands lying outside the Federal 
boundary that are needed to offset the project's water level management-
associated elevation of 424 National Geodetic Vertical Datum, and consists of 
approximately 92 acres comprising 16 ownerships. In addition, approximately 4 
acres of non-Federal land (two ownerships) would be acquired for permanent 
road easements, as described in the real estate requirements appendix of the 
Definite Project Report. 

The acquisition is also incl~ded in the Service's preliminary project proposal 
to expand the Mark Twain National Wildlife Re{uge. Because of this, the 

· Service would have pursued 3C~~i3ition of the'area for national wildlife 
refuge management even if the EMP had not been developed. 

Sincerely, 

\ I 

A2 



UNITED STATES 
DEPARTMENT OF 
AGRICULTURE 

Owen Dutt, Acting Chief 
Planning Division 
1222 Spruce Street 
St. Louis, MO 63103 

Dear Mr. Dutt: 

SOIL 
CONSERVATION 
SERVICE 

1902 FOX DRIVE 
CHAMPAIGN, ILLINOIS 618= 

August 5, 1991 

The soil conservation Service (Hardin, Illinois Field Office), at the 
request of the Calhoun County Soil Conservation District (CCSWCD), ha. 
worked closely with the St. Louis Corps District on the Swan Lake 
Habitat Rehabilitation and Enhancement Project. The hillside sedimen 
control features for this project are anticipated to yield substantia: 
benefits of soil erosion control and fish and wildlife habitat 
improvement. 

It is the intent of the Service to sign into a Memorandum of Agreemen· 
with the st. Louis Corps District for the hillside sediment control 
program portion of the Swan Lake Project. Under this agreement, with 
funding provided by the St. Louis District, the Service will provide 
technical assistance for the design and construction of this project 
component. Also under this agreement, and in accordance with Section 
906 (e) of the Water Resources Development Act of 1986, the Service 
agrees to be responsible for the maintenance of the installed measurei 
through an operation and maintenance agreement between the Service anc 
the CCSWCD. 

Furthermore it is the Services' intent to provide technical 
assistance, to the project sponsor for the hillside feature (i.e. the 
CCSWCD) as requested by that sponsor. 

\0 
~hislfproject is not only the most economically feasible solution to 
the ~dimentation problems in Swan Lake, it also provides a unique c.. 

ex:, 
I 

t.!] 
:::, 

- -- c:z:: 
w-
xi-: -wen 0\ . 
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Mr. Owen Dutt Letter Page 2 
8/5/91 

opportunity to foster interagency cooperation. We are looking forward 
to participating with you on this venture. 

Sincerely, 

Acting State Conservationist 

cc: 
Col. J.E. Corbin, Corps of Engineers, St. Louis, MO 
D. Gates, Corps of Engineers, St. Louis, MO 
c. Buel, Corps of Engineers, St. Louis, MO' 
G. Parker, ASTC, scs, Champaign, IL 
R. Macho, AC, SCS, Edwardsville, IL 

GNP:lm:dutt-1 
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Illinois Department of Conservation 
life and land together 

LINCOLN TOWER PLAZA • 524 SOUTH SECOND STREET • SPRINGFIELD 62701-1787 
• • a. :ea • II II. =••le•• .. t.t 

. . 

BRENT MANNING, DIRECTOR 

June 21, 1991 

Colonel James E. Corbin 
District Engineer 
St. Louis Dist· t, 
1222 Spruce reet 

of Engineers 

St. Louis Missouri 63103-2833 

Dear Colonel Corbin: 

Members of my staff have worked closely with the St. Louis District, 
Corps of Engineers and the U.S. Fish & Wildlife Service in preparation 
of the Definite Project Report for the Upper Mississippi River System 
Environmental Management Program, Swan Lake Habitat Rehabilitation 
Project which includes improvements to the Fuller Lake Area that our 
Department manages under a cooperative agreement with the Service. We 
are confident that construction of this project will result in a 
significant increase in both the quantity and quality of fish and 
wildlife habitat in the Swan Lake area. 

The Department is prepared to serve as the non-federal sponsor for the 
Fuller Lake Area and will cooperate with the U.S. Fish and Wildlife 
Service to assure that operation and maintenance activities, as 
described in the final Definite Project Report and any mutually agreed 
upon rehabilitation, will be accomplished in accordance with Section 
906(e) of the Water Resources Development Act of 1986._ 

We look forward to a construction start on this project at the earliest 
possible date. Please do not hesitate to contact Mr. William R. Donels 
at the above address to further discuss this matter. 

Sincerely, 

BM:WRD:gb 

AS 



Calhoun County Soil & Water Conservation District 
P.O. Box 516 - Hardin, IL 62047 - Phone 576-2723 

July 22, 1991 

To: Owen Dutt 
Acting Chairman of Planning 
St. Louis District Corps of Engineers 
1222 Spruce St. 
St. Louis, MO 63103 

Dear Hr. Dutt, 

The Calhoun County Soil and Water Conservation District (CCSWCD) 
with the technical assistance of the U.S.D.A. Soil Conservation 
Service (SCS) has worked closely with the St. Louis Corps 
District in developing a strategy for hillside sediment control 
on the Swan Lake Habitat Rehabilitation and Enhancement Project. 

By this letter, it is the intent of the CCSWCD to serve as the 
local sponsor for the hillside sediment control feature of the 
project. It is understood that the CCSWCD's cost share for the 
construction of this feature is 25 percent. A number of possible 
sources of funding exist for the 25.percent local cost share. 
These sources include state Conservation Practices Program funds, 
Ducks Unlimited M.A.R.S.H. Program funds, EPA 319 funds, and 
landowner contributions. 

It is also the intent of the CCSWCD to incure the total cost of 
the operations and maintenance of the hillside sediment control 
feature as outlined in the draft operation and maintenance 
agreement between the SCS and the CCSWCD. 

The agreement will be accomplished in accordance with Sec. 906 
(E) of the Water Resource Development Act of 1986. Any 
mutually agreed to rehabilitation will be cost shared on a 75 
percent Federal and 25 percent local sponsor basis. 

The CCSHCD gives its full support to the hillside sediment 
control program and to its mutually beneficial benefits of soil 
erosion control and habitat rehabilitation and enhancement. 

Sincerely, 
I 

!)/· ; , . ,' .:/ -J -: ~.-(, _-(( { 

Kenneth Friedel, Chairman 
Calhoun County Soil and Hater Conservation District 

cc: Colonel James Corbin 
Dave Gates A6 
Clarence Buel 



Calhoun County Soil & Water Conservation District 
P.O. Box 516 - Hardin, IL 62047 - Phone 576-2723 

CMen Dutt 
Chief of Planning 
St. u:mis Corps of Engineers 
1222 Spruce St. 
St. u:mis, M) 

August 30, 1991 

Dear Mr. Dutt, 
The Cal.hmm. County Soil and Water Conservation District fully 
supports the Swan Lake Partnership Progra:n-
It is the intention of this District to provide 25% nm-federal 
cost share in support of application on hillside features. 
The District will obtain cost share through private landowners 
and state agencies as stated in the draft DPR. 
If needed the Calhoun Co. Soil & Water Conservation District 
can also exercise taxing authority in support of the program 
requirements. 
Please find explanation of Soil and Water Conservation District 
taxing authority as described in Svrn Acts of 1986, Sec. 26-B 
attached. 
Sincerely, 

~J-~ 
Kenneth Friedel 
Chainnan 

cc: Dave Gates 
Clarence Buel 
Rick Macho 
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After the aduption of the ctppropriation ordinance and on or before the second Tuesday in September .-.~ of each year, .,the Directl)rs of the sub•diltrict :,hall ascertain the total aaount of the appropriationall 
leg~lly llade ~i~h are to be pr0'V'ide4 for fr• the tax levy for that year. ?hen, by an ordinanc7J 
•pecifying in det,u.l the , urJXlses for which such appropriations have been aade and the aountli·~ 
appropriated for such purposes, the di.rec ton of the sub-district shall levy not to exceed the toud 

cl aount so ascertained upon all the property subject to taxation in the sub-district u the sae is> 
asauaed and equ.alizcd for State and Cou.-ity purpoaes for the current year. A certified copy of such .i 
ordinance shall be filed on or before the first Tuesday in October with the Clerk of each County?. 
wherein the sub·district or any part thereof is located. 

The Board of Directors of any sub-district shall have power to build, construct, maintain and 
operate works of improvement, to borrow money and issue bonds and pay for such by special assessment 
or from the proceeda of the tax hereinbeicre authorized, or both, as they by ordinance shall 
prescribe. The proceedings for borrowing money, issuing bonds, making, levying, collecting and 
enforcing of any special assessment levied hereunder, the letting of contracts, perfonaance of work 
and all other matters pertaining to the construction and making of the improvement, shall be the same 
as nearly as may be as is prescribed in Division 2 of Article 9 of the "Illinois Municipal Code", 
approved May 29, 1961, as now or hereafter amended; but no special assessments shall be levied upon 
property situated outside of such sub-district and in no case shall any property be assessed more than 
it will be benefited by the improveent for which the assessment is levied. Whenever in that article 
the words "City Council" or the words "Board of i.ocal Improvements" are used, the same shall apply to 
the board of directors of the respective sub-districts as constituted by this Act; the word "Mayor" or 
"President" of the "board of local improvements" shall apply to the Qiairman of the board of directors 
of such sub-districts constituted by this Act, and the words applying to the City or its officers in· 
that article shall be held to apply to the respective sub-district created under this act and its 
officers. 

Such sub-districts in the area included within their boundaries shall have and may exercise all of 
the powers enuaerated in Sections 22.01 to 22.09 each inclusive of this Act, in addition to the powers 
herein otherwise provided. As amended by act approved September 26, 1980. Section Added: 1955. 

Sec. 2611.l. PEIInO!i. ~ben a majority of the land owners in a proposed sub-district wo 
also own a majority of the land in such sub-district desire that a sub-district be organized they 
shall file a petition with the di~ectors of the district. The area included in the petition need not 
'be contiguous but shall serve compatible_p~rposes. :the petition shall contain a legal description of 
the lands proposed to be included, a brief statement of the reasons for requesting organization of the 
sub-district and a request that the proposed area be organized as a sub-district. The petition must 
be signed by a iaajority of those awning land in the proposed area who also own a aajority of aucb 
land. Land already in one sub·district cannot be included in another. As amended by act approved 
December 3, l97l. Section Ad~ed: 19S5. 

Sec. Hb.2. IKIIDG. Within 30 days after 11acb a petition bu been fUed v1Cb -~ ::_:.·; 
director• tltey mall caua• due notice to be siven o~ a bearins 1lpclll ti. practicability mad fuaD1;~4 
of creating the proposed sub-district. All interested parties shl!ll have a right to attend aidi ;_"Iii! 
hearing and tc be heard. If it shall appear at the hearing that other lands should be included or 
that lands included in the petition should be eY.cluded the directors ciay permit such inclusion or 
exclusion, provided the petition sti!l meets the requirements of Section 26b.l. No petitioner may 
withdraw from the petition without the consent of a majority of the other petitioners. The di~ectors 
:=hall adjourn the hearing to a day certain, but not sooner than 15 days nor later than 30 days. 
Further .:idjournments r.iay be made, but only for good cause. Added by act approved May 25, 1955. 
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SECTION 2 

AGREEMENTS 



MEMORANDUM OF AGREEMENT 

BETWEEN 
U.S. FISH AND WILDLIFE SERVICE 

AND 
U.S. ARMY CORPS OF ENGINEERS 



I. PURPOSE 

DRAFT 

MEMORANDUM OF AGREEMENT 
BETWEEN 

THE UNITED STATES FISH AND WILDLIFE SERVICE 
AND 

THE DEPARTMENT OF THE ARMY 
FOR 

ENHANCING FISH AND WILDLIFE RESOURCES 
OF THE 

UPPER MISSISSIPPI RIVER SYSTEM 
AT 

SWAN LAKE, ILLINOIS 

The purpose of this Memorandum of Agreement (MOA} is to establish the 
relationships, arrangements, and general procedures under which the U. s. Fish 
and Wildlife Service (FWS} and the Department of the Army (DOA} will operate 
in constructing, operating, maintaining, repairing, and rehabilitating the 
Swan Lake, Illinois separable element of the Upper Mississippi River System -
Environmental Management Program (UMRS-EMP). 

The project lands of the Swan Lake, Illinois, separable element are 
managed as a National Wildlife Refuge under a cooperative agreement between 
the Department of the Interior (USFWS) and the U.S. Army Corps of Engineers. 
Subsequently, management of a portion of these project lands has been assumed 
by the Illinois Department of Conservation (IDOC} under a successive 
cooperation agreement between the USFWS and the IDOC. 

II. BACKGROUND 

Section 1103 of the Water Resources Development Act of 1986, Public Law 
99-662, authorizes construction of measures for the purpose of enhancing fish 
and wildlife resources in the Upper Mississippi River System. Under 
conditions of Section 906(e} of the Water Resources Development Act of 1986, 
Public Law 99-662, all construction costs of those fish and wildlife features 
at Swan Lake are 100 percent Federal, and all operation, maintenance, repair, 
and rehabilitation costs are to be cost shared 75 percent Federal and 25 
percent non-Federal. 

III. GENERAL SCOPE 

The (Project} to be accomplished pursuant to this MOA shall consist of 
enhancing fish and wildlife habitat, by reducing sedimentation, by providing a 
means of water level control, by reducing the effects of wind generated waves, 
and by implementing a variety of habitat management practices. 

IV. RESPONSIBILITIES 

a. DOA is responsible for: 

(1) Construction: Construction of Project features that will 
enhance fish and wildlife habitat, by reducing sedimentation, by providing a 
means of water control, and reducing wave action. 
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DOA: District Engineer 
U.S. Army Engineer District, St. Louis 
1222 Spruce Street 
St. Louis, Missouri 63103-2833 

VII. EFFECTIVE DATE OF MOA 

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

THE DEPARTMENT OF THE ARMY 

By: 

(Signature) 
JAMES D. CRAIG 
Colonel 
U.S. Army Engineer District 
Corps of Engineers 

Date 

All 

THE U.S. FISH AND WILDLIFE SERVICE 

By: 

(Signature) 
JAMES C. GRITMAN 
Regional Director 
U. s. Fish and Wildlife Service 

Date 



LOCAL COOPERATIVE AGREEMENT 

BETWEEN 
CALHOUN COUNTY SOIL AND WATER CONSERVATION DISTRICT 

AND 
U.S. ARMY CORPS OF ENGINEERS 



DRAFT--NOT FOR SIGNATURE 
LOCAL COOPERATION AGREEMENT 

BETWEEN 
THE CALlIOUN COUNTY SOIL AND WATER CONSERVATION DISTRICT 

AND 
THE DEPARTMENT OF THE ARMY 

B'OR CONSTRUCTION OF 
BILI.SIDI!: SEDIMENT CONTROL FEATURES AT 

SWAN LAKE HABITAT Rlli-IABILITATION AND ENHANCEMENT PROJECT 
CALHOON COUNTY, ILLINOIS 

THIS AGRF~EMENT is entered into this ____ day of ______________ , 
19 ___ , by and between the DEPARTMENT OF THE ARMY acting by and 
through the Acting Principal Deputy Assistant Secretary of the 
Ar·my for Ci.vi 1 Works ( her i.nafter referred to as the "Corps"), and 
the Calhoun County Soil and Water Conservation District 
(hnrinafter referred to as the "District")_ 

WITNESSETH, that: 

WHEREAS, construction of the hi.llside sediment control 
feature to the Swan Lake Habitat Rehabilitation and Enhancement 
Project at Swan Lake in Calhoun County, Illinois (hereinafter 
referred to as the "project", as defined in Artic1e I.a. or this 
Ag1·eement), wa.s approved under the terms of the Upper Mississippi 
River System Environmental Management Program, as authorized by 
Section 1103 (e) of the Water Resources Development Act of 1986, 
Public Law 99-662, as amended; and 

WHEREAS, Section 906 (e) of the Water Resources Development 
Act of 1986, Public Law 99--662, as amended, specifies the cost-
fjbaring t·equirements applicable t,o the Project; and 

WHEREAS, Section 221 of the Flood Control Act of 1970, 
Public Law 91-611, as amended, provides that the construction of 
a.ny water resources pro,ject by the Secretary of the Army shall 
not, be commenced until each non-Federal interest has entered into 
d. written agreement to furnish its required cooperation for the 
Project, awl 

WHEREAS, the District has the authority and capability to 
furnish the cooperation hereinafter- set forth and is willing to 
participate in cost-sharing and financing in accordance with the 
terms of this Agreement; 

NOW THEREFORE, the parties agree as follows: 

ARTICLF. I - DEFINITIONS AND GENERAL PROVISIONS 

For purposes of this Agreement: 

a_ The 
approximately 
terraces and 

term "Project" shall mean construction of 
190 sediment control structures (including ponds~ 
basins) as generally described in the Report 
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entitled "Swan Lake Habitat Rehabilitation and Enhancement 

Project, Pool 26 - Illinois River, Calhoun County, Illinois," 

dated August 1991 and approved by the Acting Principal Deputy 
Assistant Secretary (Civil Works) on ________ (hereinafter 

referred to as the "Definite Project Report"). 

b. The term" total project costs" shall mean all costs 

related to the construction of the Project. Such costs shall 

include, but not necessarily be limited to general design 
(including preparation of the Definate Project Report), 

continuing planning and engineering costs incurred after approval 

of the Definite Project Repor0; actual construction costs; 

supervision and administration costs; costs of plans and 

specifications; costs of contract dispute settlements or awards; 

a.nd the value of relocations provided by the District, but shall 
not include any costs for easements, rights-of-way, betterments, 

operation, maintenance or rehabilitation. 

c. The term "fiscal year" shall mean one fiscal year of the 

United States Government, unless otherwise specifically 

indicated. The Government fiscal year begins on October 1 and 
ends on September 30. 

d. The term "functional portion of the Project" shall mean 

a completed portion of the Project as determined by the 

Contracting Officer to be suitable for tender to the District to 

operate and maintain in advance of completion of construction of 
the entire project. 

e. The term "relocations" shall mean alterations 
existing man-made structures determined by the Government to 
necessary for the construction, operation and maintenance of 

Pro~iect. 

f. The term "period of construction" shall mean the 
from the advertisement of the first construction contract to 
~ime of acceptance of the Project by the Contracting Officer. 

to 
be 

the 

time 
the 

g. The term "Service" refers to the U.S. Soil Conservation 

District. The Service will provide the Corps with technical 

assisstance during the design and implementation of the hillside 
-features. 

h. The term "Contracting Officer" shall mean the U.S. Army 

District Engineer for the St. Louis District, or his designee. 

ARTICLE II - OBLIGATIONS OF THE PARTIES 

A. The Corps, subject to and using funds provided by the 

District and appropriated by the Congress of the United States, 

shall with the technical assistance of the Service (per a 
Memorandum of Agreement) expeditiously construct the Project, 

including any relocations. This will be accomplished using those 
procedures usually followed or applied in Federal projects, 

:pursuant to Federal la.ws, regulations, and policies. The 
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District shall be afforded the opportunity to review and comment 
on all contracts, including relevant plans and specifications,, 
prior to the issuance of invitations for bid. To the extent 
possible, the District will be afforded the opportunity to review 
and comment on all modifications and change orders prior to the 
issuance to Lhe contractor of a Notice to Proceed_ The Corps 
will· ·-consider the comments of the District, but award of the 
eontracts, modi.fications or change orders, and performance of all 
work on the Project, shall be within the control of the Corps_ 

b_ As further specified in Article VI hereof, 
as the local sponsor for the Project shall provide, 
period of construction, a cash contribution of 25 
total project construction costs. 

the District 
during the 
percent of 

c_ As further specified in Article III hereof, the 
nhall provide all lands, easements, rights-of-way, and 
borrow and dredged material disposal areas determined 
Corps to be necessary for construction of the Project. 

District 
suitable 

by the 

d_ As further specified in Article III hereof, the District 
shall perform all relocations determined by the Corps to be 
necessary for construction of the Project_ 

e. The value of the contributions provided under paragraph 
d_ of this Article may be applied as a credit against the cash 
contribution regui.red pursuant to paragraph b. of the Article. 

f. When the Corps determines that the Project or a 
functional portion of the Pro,iect is complete, the Corps shall 
turn the completed Project or functional portion over to the 
District, which shall accept the completed Project or functional 
portion and be responsible for operating, . maintaining and 
r-ehabi.litating the Project or· functional portion in accordance 
with Article VIII hereof. 

g_ The District shall be responsible for 25% of the coats 
of any mutually agreed to r·ehabilitation of the Project or 
functional portion thereof; however, no rehabilitation shall be 
undertaken unless -specifically directed by the Corps_ 

h. No Federal funds may be used to meet the 
share of total project costs under this Agreement 
expenditure of such funds is expressly authorized by 
verified in writing by the Federal granting agency_ 

ARTICLE III - FACILITIES, AND PUBLIC LAW 91-646 
RELOCATION ASSISTANCE 

District-a 
unless the 
statute as 

A. The District shall make available to the Corps 
easements, and rights-of-way, including suitable borrow and 
dredged material disposal areas, as may be determined by the 
Corps to be necessary for the construction, operation, and 
maintenance of the Project, and shall furnish to the Corps 
evidence supporting the District's legal authority to grant 
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r ights-of-entr·y to such lands_ The necessary easements, and 
r·ights-of-way may be provided incrementally, but all easements, 
and r~ghts-of-way determined by the Corps to be necessary for 
work to be performed under a construction contract must be 
furnished prior to the advertisement of the construction 
c:ontract_ 

b- Upon notification from the Corps, the District 
uccomplish or arrange for accomplishment at no cost to the 
nll relocations determined by the Corps to be necessary 
construction of the Project. 

shall 
Corps 

for 

c. The District shall comply with the applicable provisions 
of the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970, Public Law 91-646, as amendeq. 
by Title IV of the Surface Transportation and Uniform Relocation 
Assistance Act of 1987 (Public Law 100-17), and the Uniform 
Regulations contained in 49 C_F_R_ Part 24, in acquiring. 
E!asements, and rights-of-way for construction and subsequent 
Qper-ation and maintenance of the Project, and inform all affected 
persons of applicable benefits, policies, and procedures in 
connection with said Act. 

ARTICLE IV - CREDIT FOR RELOCATIONS 

'fhe costs 
project costs 
total_ project 
approved by the 

of relocations which will be included in the total 
and credited towards the District 1 ahare of the 
costs shall be that portion of the actual costs 
Corps_ 

ARTICLE V - CONSTRUCTION PHASING AND MANAGEMENT 

a_ To provide for consistent and effective communication 
between the District and the Corps during the period of 
construction, the District and the Corps shall appoint 
representatives to coordinate on all matters relating to 
construction of the Project_ The District will be informed of 
any cnanges in cost estimates by the Corps_ 

b. The representatives 
necessary during the period of 
recol]llllendations as they deem 
Officer_ 

appointed above shall meet as 
construction and shall make such 
warrented to the Contracting 

c:_ The Contracting Officer shall consider the 
recolll!Ilendations of the representatives in all matters relating to 
construction of the Project,. but the Contracting Officer, having 
ult.i_nate responsibility for construction of the Project, has 
COllq::l[ete discretion to accept, reject, or modify the 
recamnendat ions_ 

~RTICLE VI - METHOD OF PAYMENT 

a. The 
co~.struction, 

District shall provide, during the 
the cash payments required to meet its 
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under Article II of this Agreement. Total project costs are 
currently estimated to be$______ In order to meet its 
share, the District mujst provide a cash contribution currently 
estimated to be$_____ The dollar amounts set forth in 
this Article are based upon the Corps# best estimates which will 
reflect projection of costs, price level changes, and anticipated 
inflation. Such cost eRtimates are subject to adjustments based 
upon costs actually incurred and are not to be construed as the 
total financial responsibilities of the Corps and the District. 

b. The District shall provide its required cash 
contribution in accordance with the following provisions: 

notify the 
estimated 
its share 

1. For' purposes of budget planning, the Corps shall 
of each year of the 

be required from the District to meet 
costs for the upcoming fiscal year. 

District by 
funds that will 

of total project 

2. No later than 60 calendar days prior to the award 
of the first construction contract, the Corps shall notify the 
District of the District#s share of total project costs, 
including its share of costs attributable to the Project incurred 
prior· to the initiation of construction, for the first fiscal 
lyear of construction. No later than 30 calendar days 
thereafter, the District shall verify to the satisfaction of the 
Corps that it has deposited the requisite amount in an escrow 
account acceptable to the Corps, with interest accruing to the 
District. 

3. For· the second and subsequent fiscal years of 
project construction, the Corps shall, no later than 60 calendar 
days prior to the beginning of the fiscal year, notify the 
District of the District·s share of total project costs for that 
fiscal year. No later than 30 calendar days prior to the 
beginning of the fiscal year, the District shall make the 
necessary funds available to the Corps through the funding 
mechanism specified in Article VI.b.2 of this Agreement. As 
construction of the Project proceeds, the Corps shall adjust the 
amounts required to be provided under this paragraph to reflect 
ae;tual costs. 

4. If at any time during the period of construction 
the Corps determines that additional funds will be needed from 
the ·District, the Corps shall so notify the District, and the 
District, no tater than 45 calendar days from receipt of such 
notice, shall make the necessary funds available through the 
funding mechanism specified in Article VI.b.2. of this Agreement. 

c. The Corps will draw on the escrow account provided by 
the District such sums as the Corps deems necessary to cover 
contractual and in-house fiscal obligations attributable to the 
Project as they are incurred, as well as costs incurred by the 
Corps prior to the initiation of construction. 

d. Upon completion of the Project and resoulution of all 
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relevant claims and appeals, the Corps shall compute the total 
project costs and tender to the District a final accounting of 
the District's share of total project costs. In the event the 
total contribution by the District is less than its minimum 
required share of total project costs, the District shall, no 
later than 90 calendar days after receipt of written notice, make 
a cash payment to the Corps of whatever sum is required to meet 
its minimum required share of total project costs. 

e. If the District's total contributions under Article 
II.b. and II.d. of this Agreement (including relocations) exceed 
25 percent of total project costs, the Corps shall, no later than 
90 calendar days after the final accounting is complete, subject 
to the availability of funds, return said excess to the District. 

ARTICLE VII - DISPUTES 

Before any party to this Agreement may bring suit in any 
court concerning an issue relating to this Agreement, such party 
must first seek in good faith to resolve the issue through 
negotiation or other forms of no-binding alternative dispute 
resolution mutually acceptable to the parties. 

ARTICLE VIII - OPERATION, MAINTENANCE AND REHABILITATION 

a. After the Corps has turned the completed Project, or 
functional portion of the Project, over to the District, the 
District shall operate and maintain the completed Project, or 
functional portion of the Project, as provided in Article II of 
this Agreement, and in accordance with the O&M agreements between 
the Corps, the Service, and the District. · 

ARTICLE IX - RELEASE OF CLAIMS 

The District shall hold and save the Corps free from all 
damages arising from the construction, operation, and maintenance 
of the Project, except for damages due to the fault or negligence 
of the Corps or its contractors. 

a. After execution of this Agreement and upon direction by 
the Contracting Officer, the District shall perform, ·or cause to 
be performed, such environmental investigations as are determined 
necessary by the Corps or the District to identify the existence 
and extent of any hazardous substances regulated under the 
Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), 42 U.S.C. 9601-9675, on lands necessary 
for Project construction, operation, and maintenance. All actual 
costs incurred by the District which are properly allowable and 
allocable to performance of any such environmental investigations 
shall be included in total project consts and cost-shared as a 
construction cost in accordance with Public Law 99-662. 

b. In the event it is discovered through an environmental 
investigation or other means that any lands, easements, rights-
of-way, or disposal areas to be acquired or provided for the 
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Project contain any hazardous substances regulated under CERCLA, 
the District and the Corps shall provide prompt notice to each 
other, and the District shall not proceed with the acquisition of 
lands, easemen~s, rights-of-way, or disposal areas until mutually 
agreed. 

c. The Corps and the District shall determine whether to 
initiate construction of the Project, or, if already in 
construction, to continue with construction of the Project, or 
the terminate construction of the Project for the convenience of 
the Corps in any case where hazardous substances regulated under 
CERCLA are found to exist on any lands necessary for the Project. 
Should the Corps and the District determine to proceed or 
continue with construction after considering any liability that 
may arise under CERCLA, the District shall be responsible, as 
between the Corps and the District for any and all necessary 
clean up and response costs, to include the costs of any studies 
and investigations necessary to determine an appropriate response 
to the contamination. Such costs shall not be considered a part 
of total project costs as defined in this Agreement. In the 
event the State fails to provide any funds necessary to pay for 
clean up and response consts or to otherwise discharge its 
responsibilites under this paragraph upon direction by the Corps, 
the Corps may either terminate or suspend work on the Project or 
proceed with further work as provided in Article XVII of this 
Agreement. 

d. The District and the Corps shall consult with each other 
under the Construction Phasing and Management Article of this 
Agreement to assure that responsible parties bear any necessary 
clean up and response costs as defined in CERCLA._ Any decision 
made· pursuant to paragraph c. of this Article shall not relieve 
any party from any liability that may arise under CERCLA. 

e .· The District shall operate, maintain and rehabilitate 
the Pr·oject in a manner so that liability will not arise under 
CERGLA. 

ARTTCLE XI - MAINTENANCE OF RECORDS 

The Corps and the District shall keep books, records, 
documents, and other evidence pertaining to costs and expenses 
incurred pursuant to this Agreement to the extent and in such 
detail as will properly reflect total project costs. The Corps 
and the District shalJ maintain such books, records, documents, 
and other evidence for a minimum of three years after completion 
of construction of the Project and resolution of all relevant 
claims arising there from, and shall make available at their 
offices at reasonable times, such books, records, documents, and 
other evidence for inspection and audit by authorized 
representatives of the parties to this Agreement. 

ARTICLE XII - GOVERNMENT AUDIT 

The Corps shall conduct an audit when appropriate of the 
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District's records for the Project to ascertain the allowability, 
reasonableness, and allocability of its costs for inclusion as 
credit against the no-Federal share of project costs. 

ARTICLE XIII - FEDERAL AND STATE LAWS 

In acting under its rights and obligations hereunder, the 
District agrees to comply with all applicable Federal and State 
laws and regulations, including Section 601 of Title VI of the 
Civil Rights Act of 1964, Public Law 88-352, and Department of 
Defense Directive 5500.11 issued pursuant therto and published in 
Part 300 ·of Title 32, Code of Federal Regulations, as well as 
Army Regulation 600-7, entitled "Nondiscrimination on the Basis 
of Handicap in Programs and Activities Assisted or Conducted by 
the Department of the Army." 

ARTICLE XIV - RELATIONSHIP OF PARTIES 

The parties to this Agreement act in an independent capacity 
in the performance of their respective functions under this 
Agreement, and neither party is to be considered the officer, 
agent, or employee of the other. 

ARTICLE XV - OFFICIALS NOT TO BENEFIT 

No member of or delegate to the Congress, or 
commissioner, shall be admitted to any share or part 
Agreement, or to any benefit that may arise therefrom. 

ARTICLE XVI - COVENANT AGAINST CONTINGENT FEES 

resident 
of this 

The District warrants that no person or selling agency has 
been employed or retained to solicit or secure this Agreement 
upon agreement or understanding for a commission, percentage, 
brokerage, or contingent fee, excepting bona fide employees or 
bona fide established commercial or selling agencies maintained 
by the State for the purpose of securing business. For breach or 
violation of this warranty, the Corps shall have the right to 
;.illilul this Agreement whithout liability, or, in its discretion, 
to add to the Agreement or consideration, or otherwise recover, 
the full amount of such commission, percentage, brokerage, or 
contingent fee. 

ARTICLE XVII - TERMINATION OR SUSPENSION 

a. If at any time the District fails to make the payments 
required under this Agreement, the Secretary of the Army shall 
terminate or suspend work on the Project until the District is no 
longer in arrears, unless the Secretary of the Army determines 
that continuation of work on the Project is in the interest of 
the United States or is necessary in order to satisfy agreements 
with any other non-Federal interests in connection with the 
Project. Any delinquent payment shall be charged interest at a 
rate, to be determined by the Secretary of the Treasury, equal to 
150 per centum of the average bond equivalent rate of the 13-week 
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Trasury Bi"ll's- auc:tioned immediately prior to the date on which 
such paylD.ent · became delinquent•, or auctioned immediately prior to 
the beginning of each additional 3-month period if the period of 
delinguency exceeds 3 months_ 

b. If the Corps fails to receive annual appropriations for 
the Project in amounts sufficient to meet project expenditures 
for the then-current or upcoming fiscal year, the Corps shall so 
notify the District. After 60 calendar days either party may 
elect without penalty to terminate this Agreement pursuant to 
this Article or to defer future performance hereunder; however, 
deferral of future performance under this Agreement shall no 
affect existing obligations or relieve the parties of liability 
for any obligation previously incurred_ In the event that either 
party elects to terminate this Agreement pursuant to this 
Article, both parties shall conclude their activities relating 
the the Project and proceed to a final accounting in accordance 
with Article VI of this Agreement_ In the event that either 
party elects to defer future performance under this Agreement 
puz·suant to this Article, such deferral shall remain in effect 
until such time as the Corps receives sufficient appropriations 
or until either party elects to terminate this Agreement_ 

ARTICLE XVI I I -- NOTICES 

a. All notices, requests, demands, and other communications 
required or permitted to be given under this Agreement shall be 
deemed to have been duly given if in writing and delivered 
personally, given by prepaid telegram, or mailed by first-class 
(postage pre--paid), registered, or certified mail, as follows: 

If to the District: 

Chairman 
Calhoun County Soil and Water Conservation District 
P.O_ Box 516 
Hardin, Illinois 62047 

If to the Corps: 

District Engineer 
u_s_ Army Engineer District, St_ Louis 
1222 Spruce Street 
St_ Louis, Missouri 63103-2833 

b. A party may change the address to which such 
communications are to be directed by giving written notice to the 
other party in the manner provided in this Article_ 

c. Any notice, request, demand, or other communication made 
pursuant to this Article shall be deemed to have been received by 
the addressee at such time as it is personally delivered or seven 
calendar days after it is mailed, as the case may be. 

ARTICLE XIX -- OBLIGATION OF FUTURE APPROPRIATIONS 
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Nothing herein shall constitute, not' he 
constitute, and obligation of future appropriations 
obligation would be inconsistent with the 
constitutional or statutory limitations. 

ARTICLE XX - CONFIDENTIALITY 

deemed to 
when such 
District 1 s 

To the extent permitted by the laws governing each party, 
the parties agree to maintain the confidentiality of exchanged 
information when requested to do so by the providing party. 

IN WHITNESS WHEREOF, the parties hereto have executed this 
Agreement, which shall become effective upon the date it is 
signed by the Acting Principal Deputy Assistant Secretary of the 
Army (Civil Works). 

THE DEPARTMENT OF THE ARMY 

By: __________ _ 
G. EDWARD DICKEY 

Acting Principal Deputy 
Assistant Secretary of 
the Army (Civil Works) 

Date: __________ _ 

THE CALHOUN COUNTY SOIL AND 
WATER CONSERVATION DISTRICT 

By: __________ _ 

Chairman 

Date: ____________ _ 
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CERTIFICATE OF AUTHORITY 

I, _________ _ ____________ do hereby certify 
that I am the Chairman of the Calhoun County Soil and Water 
Conservation District that the District is a legally constituted 
public body with full authority and legal capability to perform 
the terms of the Agreement between the Department of the Army and 
the Conservation District in connection with a Habitat 
Rehabilitation and Enhancement Project at Swan Lake in Calhoun 
<::Ounty, Illinois, and to pay damages, if necessary, in the event 
of the failure to perform, in accordance with Section 221 of 
Public Law 91~611, as amended, and that the person who has 
executed this Agreement on behalf of the Conservation District 
has acted within his statutory authority_ 

IN WITNESS 
certification this 

WHEREOF, I have 
_____ day of 

executed 
---------· 19 

made and 

Chairman for the Calhoun County 
Soil and Water Conservation District 
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ATTACHMENT TO THE LOCAL COOPERATION AGREEMENT 
BETWEEN THE DEPARTMENT OF THE ARMY AND THE 

CAlliOUN COUNTY SOIL AND WATER CONSERVATION DISTRICT 
F'OR CONSTRUCTION OF 

HILLSIDE SEDIMENT CONTROL FEATURES 
AT S'"WAN LAKE HABITAT REHABILITATION AND ENHANCEMENT PROJECT 

CALHOUN COUNTY, ILLINOIS 

CERTIFICATION REGARDING LOBBYING 

The undersigned certifies, to the best of his or her 
knowledge and belief that: 

(1) No Federal appropriated funds have been paid or will be 
paid, by or on behalf of the undersigned, to any person for 
influencing or attempting to influence an officer or employee of 
any agency, a Member of Congress, an officer or employee of 
Congress, or an employee of a Member of Congress in connection 
with the awarding of any Federal contract, the making of any 
Federal grant, the making of any Federal loan, the entering into 
of any cooperative agreement, and the extension, continuation, 
renewal, amendment, or modification of any Federal contract, 
grant, loan, or cooperative agreement. 

(2) If any funds other than Federal appropriated funds have 
been paid or will be paid to any person for influencing or 
attempting to influence an officer or employee of any agency, a 
Member of Congress, and officer or employee of Congress, or an 
employee of a Member of Congress in connection with this Federal 
contract, grant, loan, or cooperative agreement, the undersigned 
shall complete and submit Standard Form-LLL, "Disclosure Form to 
Heport Lobbying," in accordance with its instructions_ 

(3) The undersigned shall require that the language of this 
certification be included in the award documents for a.11. 
f-:mbawards at all tiers (including subcontracts, subgrants, and 
contracts under grants. loans, and cooperative agreements) and 
1.hat all subrecipients shall certify and disclose accordingly_ 

This certification is a 
which reliance was placed 
entered into. Submission of 
for making or entering into 
1352, title 31, U.S. Code. 
required certification shall 
less than $10,000 and not 
failure. 

material representation of fact upon 
when this transaction was made or 
this certification is a prerequisite 
this transaction imposed by section 

Any person who fails to file the 
be subject to a civil penalty of not 
more than $100,000 for each such 

THE CALHOUN COUNTY SOIL AND 
WATER CONSERVATION DISTRICT 

By: 

Dat,e: 
A23 



MEMORANDUM OF AGREEMENT 

BETWEEN 
U.S. SOIL CONSERVATION SERVICE 

AND 
U.S. ARMY CORPS OF ENGINEERS 



I. PURPOSE 

DRAFT- --NOT FOR SIGNATURE 
MEMORANDUM OB' AGREEMENT 

BETWEEN 
THE UNITED STATES DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 
AND THE 

UNITED STATES DEPARTMENT OF THE ARMY 
U.S. CORPS OF ENGINEERS, ST. LOUIS DISTRICT 

The purpose of this Memorandum of Agreement (MOA) is to 
establish the relationships, arrangements, and general procedures 
under which the United States Department of Agriculture, Soil 
Conservation Service (herinafter referred to as the "Service") 
and the Department of Army, Corps of Engineers, by and through 
the St. Louis District, Lower Mississippi Valley Division 
(hereinafter referred to as the "Corps"), in the plans and 
npecifications, construction operation and maintenance, and 
rehabilitation of the Swan Lake, Illinois separable element of 
the Upper Mississippi River System--Environmental Management 
Program (IJMRS-·EMP). As appropriate the relationship of this 
understanding with respect to the local sponsor for the hillside 
program, i.e. the Calhoun County Soil and Water Conservation 
District (CCSWCD) is also mentioned. 

II. BACKGROUND 

Section 1103 of the Water Resources Development Act of 1986, 
Public Law 99--662, authorizes the construction of measures for 
the purpose of enhancing fish and wildlife resources in the Upper 
Mississippi River System. 

The Servlce, under the authority of all applicable Federal 
laws and regulations, including, but not limited to, the Soil 
Conservation and Domestic Allotment Act, as amended, 16 u_s_c_ 
590 a-f, has the authority for the development and prosecution of 
a eontinuing program of soil and water conservation_ 

III_ GENERAL SCOPE 

The Swan Lake, Illinois hillside sediment control program to 
be accompished pursuant to this MOA shall consist of the design, 
construction, operation and maintenance (through a successive 
agreement with the CCSWCD), and rehabilitation of conservation 
measures, such as water _and sediment control basins and ponds to 
reduce sediment in the uplands of Swan Lake, thereby reducing 
sedimentation in the lake and providing improved habitat 
conditions. 

IV. RESPONSIBILITIES 

A. The Service is responsible for: 

l. technical assistance in the preparation of plans and 
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specifications, and of preparation, advertjsement, 
monitoring of contracts for the construction of 
Bediment control conservation measures. 

awarding and 
all hillside 

2. accomplishment of construction related contracting 
in accordance with Federal Aguisition Regulations. 

3. assuring operation and maintenance of the installed 
measures through an operation and maintenance agreement ·between 
the Service and the Calhoun County Soil and Water Conservation 
District, and in accordance with Section 906 (e) of the Water 
Resources Development Act ( P. L. 99--662). 

4. will afford the Corps and the CCSWCD the opportunity 
t.o review and comment on the plans and specifications all 
modifications and change orders prior to the issuance to thE! 
contractor of a Notice to Proceed. 

5. will notify the District prior to construction of 
proposed upland pro,jects and will coordinate with the District in 
conducting these investigations. 

B. The Corps is responsible for: 

L 
construction 
more than 
supervision 

providing 100% reimbursement of 
coats (75% Corps/25% local sponsor 

percent of which will be used for 
and administration. 

the design and 
dollars)_ No 
costs related 

2. providing 100% reimbursement of the costs (75% 
'Federal/25% local sponsor) of any Corps/CCSWCD mutually agreed 
upon rehabilitation of the hillside component of the project that 
exceeds the annual operation and maintenance requirements, and 
that is needed as a result of specific storm or flood events. 

3. obtaining through a Local Cooperative 
the Calhoun County Soil and Water Conservation 
required easement/right-of-way rights, permits, 
installation of the conservation measures. 

Agreement with 
District, all 
etc. for the 

4. review and approve the plans and specifications for 
lthe hillside sediment control feature prior to the initiation of 
any contracting work. 

5. will certify satisfactory completion of various 
phases of the contract work prior to cost reimbursement. 

6. the St. Louis District will be responsible for all 
historic properties compliance activities, including 
investigations to locate archaeological sites listed in or 
eligible for listing in the National Register of Historic Places. 

V. FINANCIAL ARRANGEMENTS/TRANSFER OF FUNDS 

The Service and the Corps shall develop a multi-year 
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program, with segments revised on an annual basis estimating 
expenditures by fiscal year for the current fiscal year and 
upcoming fiscal year. Also, at the start of each fiscal year, a 
schedule of obligations and expenditures will be developed for 
known and anticipated work for that fiscal year. 

The Service and the Corps will enter into a separate 
agreement ( using a form resembling SCS Form AD-628) to provide 
funding needs for the fiscal year. The Service will bill the 
Corps on a quarterly basis for expenses incurred for the previous 
quarter. 

V. MODIFICATION AND TERMINATION 

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

VI. REPRESENTATIVES 

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

Service: ________________ , 
U.S. Soil Conservation Service 

. ---·--···-·--------

Corps: District Engineer, 
U.S. Army Engineer District, St. Louis 
St. Louis, Missouri 63103--2833 

VII. EFFECTIVE DATE OF MOA 

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

THE DEPARTMENT OF THE ARMY 

By: 

(Signature) 
,JAMES D. CRAIG 
Colonel 
U.S. Army Engineer District 
Corps of Engineers 

Date _______ _ 

THE SOIL CONSERVATION SERVICE 

By: 

(Signature) 

U.S. Soil Conservation Service 
Date ______________ _ 

Date _______________ _ 
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MEMORANDUM OF AGREEMENT 

BETWEEN 
CALHOUN COUNTY SOIL AND WATER CONSERVATION DISTRICT 

AND 
U.S. SOIL CONSERVATION SERVICE 



DRAFT--NOT FOR SIGNATURE 
OPERATION AND MAINTENANCE AGREEMENT 

BETWEEN 
THE CALHOUN COUNTY SOIL AND WATER CONSERVATION DISTRICT 

AND 
THE U.S. SOIL CONSERVATION SERVICE 

FOR HILLSIDE SEDIMENT CONTROL FEATURES AT 
SWAN LAKE HABITAT REHABILITATION AND ENHANCEMENT PROJECT 

CALlIOUN COUNTY, ILLINOIS 

THIS AGREEMENT made on , __ , is between 
the Soil Conservation Service, United States Department of 
Agriculture, hereinafter referred to as the "Service", and the 
following organization, hereinafter referred to as the 
"District": 

CAIJ-IOUN COUNTY SOIL AND WATER CONSERVATION DISTRICT 

The District and the Service agree to carry out the terms of 
this agreement for the operation and maintenance of the practices 
in the State. of Illinois. The practices covered in this 
agree~ept are identified as follows: 

SWAN LAKE, ILLINOIS UPLANDS SEDIMENTATION CONSERVATION MEASURES 

I. GENERAL. 

A. The District will: 

1.. Be responsible for operating and performing or having 
performed all needed maintenance of practices, as determined by 
cithe:1:>the Service or the· District, without cost to the Service. 

2. Obtain prior Service approval of all plans, designs 
and specifications for maintenance work deviating from the 
operation and maintenance plan and of plans and specifications 
for any alteration to the structural practice. 

3. Be responsible for the replacement of parts or 
portions of the practice(s) which have a physical life of less 
duration than the evaluated life of the practice(s). 

4. Prohibit the installation of any structure or 
facilities that will interfere with the practices. 

5. Notify the Service of any agreement to be entered into 
with other parties for the operation or maintenance of all or any 
part of the project practices and provide the Service with a copy 
r.Jf the agreement after it has been signed by the District and the 
other party. 

)3 'bomply with the PROPERTY MANAGEMENT STANDARDS set forth 
in 7 Cr~R 3915.160-3015.l.75, and all applicable Federal, State and 

. . 

local laws. 
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7. Provide Service and Corps of Engineers personnel the 
right of free access to the project practices at any reasonable 
time for the purposes of carrying out the terms of the agreement. 

B. The Service will: 

1. Upon request of the District, and to the extent 
that its resources permit, provide consultative assistance in the 
operation, maintenance, and replacement practices. 

I I_ OPERATION AND MAINTENANCE PLAN ( O&M PLAN) _ 

An O&M plan for each practice included in this agreement is 
attached to and becomes part of this agreement. Forms SCS-LTP-
011 and SCS-LTP-llB will be used for this purpose. 

[II. INSPECTIONS AND REPORTS. 

A. The. District will inspect the practices as specified 
in the O&M plan. 

B. The Service and Corps of Engineers may inspect 
practices at a reasonable time during the period covered by 
agreement. 

the 
this 

C. A written report will be made of each inspection and 
provided to others as outlined in the O&M plan. 

IV. TIME AND RESPONSIBILITY. 

The District~s responsibility for operation and maintenance 
begins when a practice is partially done or completed and 
accepted or is determined complete by the Service. This 
responsibility shall continue until the expiration of all the 
installed project practices. This does not relieve the 
District's liability which continues throughout the life of the 
measure nor until the measure is modified to remove potential 
loss of li.fe or property. 

V. RECORDS. 

The District will maintain a record of all inspections and 
significant actions taken, cost of performance and completion 
date with respect to operation and maintenance. The District and 
Soil Conservation Service, and the Corps of Engineers may inspect 
these records at any reasonable time during the term of the 
a.greement. 

CALHOUN COUNTY SOIL AND WATER 
r~ONSERVATION DISTRICT 

Hy: 

This action authorized at an 
official meeting of the 
Calhoun County Soil and Water 
Conservation District on the 
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(Signature) 
Title: ____________ _ 

THE SOIL CONSERVATION SERVICE 
By: ___________ _ 

(Signature) 

Title: _________ _ 

Date: _________ _ 

day of 
199_, at Hardin, State of 
Illinois_ 
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PROJECT AGREEMENT 

BETWEEN 
LANDOWNER 

AND 
CALHOUN COUNTY SOIL AND WATER CONSERVATION DISTRICT 



DRAFT--NOT FOR SIGNATURE 
PROJECT AGREEMENT 

BETWEEN 
__________ (LANDOWNER) 

AND 
THE CALHOUN COUNTY SOIL AND WATER CONSERVATION DISTRICT 

FOR CONSTRUCTION, OPERATION, MAINTENANCE, AND REHABILITATION 
OF 

HILLSIDE SEDIMENT CONTROL FEATURES AT 
SWAN LAKE HABITAT REHABILITATION AND ENHANCEMENT PROJEC'T 

CALHOUN COUNTY, ILLINOIS 

THIS AGREEMENT is entered into this ___ day of ____ , 
19_, by and between the Calhoun County Soil and Water 
Conservation District (hereinafter referred to as the 
"District··), and the following individual (herinafter referred to 
as the "landowner")_ 

The landowner and the District agree to carry out the terms 
of this agreement related to the construction, operation, 
maintenance, and rehabilitation of certain practices in the State 
of Illinois. The practices covered in this agreement are 
identified as 1ollows: 

SWAN LAKE, ILLINOIS UPLANDS SEDIMENT CONTROL 
MEASURES 

CONSERVATION 

I. GENERAL---CONSTRUCTION PHASE 

A. The landowner will: 

1. review and comment on all contracts, including relevant 
pL,ms and specifications, prior to the issuance of invitations 
for contract bid, and on modifications and change orders prior to 
the issuance to the contractor of a Notice to Proceed. 

2. provide, during the period of construction, a 
contributjon of percent of the total construction costs 
measures to be installed on the landowner's property. 

cash 
of 

3. provide easements, rights-of-way, and suitable borrow 
and dredged material disposal areas determined by the District as 
necessary for construction of the Project, and shall furnish the 
District with evidence supporting the landowner~s legal authority 
to grant rights-of-entry to such lands. Those elements above 
determined by the District to be necessary for work to be 
performed under a constr-uction contract must be furnished prior 
to the advertisement of the construction contract. 

4. perform all relocations determined by the District to 
be necessary for the construction of the Project. Upon 
notificatlon by the District, the landowner shall accomplish all 
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,,eJ.ocat ions det,-:rmined by the District t;o be net:ess<-1.ry fu1· 

(:Onstruction of the Project. This work shall crnnply with the 
1Jniform Relocation Assistance and Real Property Acquisition 
Policies Act of 1970, as illllrnended by the Surface Tr;::msportation 
a..nd Uniform Re.location Assistance Act of 1987, and the Uniform 
f{egul.at ions contained in 49 C. F. R. Part 24. 

5. when the District and the Gorps have determined that 
the measures or a functional portion of the measures are 
r__-omplete, accept, the completed measure ;:uid be responsible for:-
uper·ating, maint,:,ining and rehabilitating the measure. 

6. be resporwi bJ e for ________ percent of the tot a 1. 
-,ny rehabilitation of moas1.1res mutu.-:1.lly ,"igr{~ed upon 
District anJ. the Corps. 

costf-i of 
with the 

7. not us1_1 Federal funds to meet the ll,ndowner · s share 
the costs under this Ac;reement, unless the 
such funds is expressly authorized by statute 
writ..ing by the Federal granting agency. 

expendi tur·e 
as verified 

of 
of 
in 

8. 
Service, 
inspect 
period. 

perimi t. free access to District, So.i 1 , :ons,~rvat ion 
and Corps personnel to provide technical assistance and 
the work at any reasonable time during the contract 

B. The District will: 

1. to the extent possible. make 
landowner all relevant construction related 
review and comment. 

available to 
documentation 

the 
for 

2. credit towards the landowner~s share of the total 
project costs, the costs of relocations approved hy the Corps. 

3. inform the landowner of any changef, in cost estimates. 

TI. GENERAL--OPERATION AND MAINTENANCE, AND REHABILITATION PHASE 

A. The landowner will: 

l. be responsible for reimbursing the District for the 
non-landowner portion of the total eonstn1ction cof,ts t·or 
sediment reduction features installed on the landowner·s property 
for which operation and maintenance was not performed as 
specified in the landowner prescribed plan of operation and 
m;,.intenance. Thi:'3 also includes any change of land ownership for 
which no arr·ungement was made to transfer the obligation for 
continued operations and maintenance of the practices. 

2. be responaible for· operating and performing or having 
performed all needed maintenance of practices, as determined by 

either the District or the landowner, without cost to the 
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District. 

3. obtain prior District approval of all plans, designs 
and specifications for maintenance work deviating from the 
oper·ation and maintenance plan and of plans and specifications 
for any alteration to the structural practice. 

4. be responsible for the replacement of 
portions of the practice(s) which have a physical life 
duration than the evaluated life of the practice(s). 

v' 
parts or _2':; 
of less 

5. prohibit the installation of any structure 
facilities that will interfere with the practices. 

6. notify the District of any agreement to be entered 
into with other parties for the operation or maintenance of all 
or any part of the project practices and provide District with a 
copy of the agreement after it has been signed by the landowner 
and the othec party. 

7. provide District, Soil Conservation Service, and Corps 
of Engineers personnel the right of free access to the project '/ 
pra.ctices at any reasonable time for the purposes of carrying out 
the terms of the agreement_ 

B- ThE District will: 

t. upon request of the landowner, and to the extent 
that its resources permit, provide consultative assiBtance in the 
operation, maintenance, and replacement practices_ 

I I T _ nPERATION AND MAINTENANCE PI.AN (O&M PI.AN). 

Ari Ci&M pJr:jn for en.ch practice included Ln this agreement is 
-~d :..,.:icbed to ;:-;nd becomes pa.rt of this agreement. Fc,r-m~; SCf-LTP-
q l 1 ;rnd SC:::~- LTP--1 1.B will be Ufied for Lh LE., purr->ui_o1=: _ 

rv - TNSPFCTIONS AND REPORTS_ 

A. The lr:wdowner wi] 1 inspect the practices ac cpecified 

Engi11t:'-~r:::; 
t.hc pcr-Lod 

pi.an. 

The DiE-;trict, [.;oil Conserv,.1tion f;crvi.ce, and Corps of 
muv in~_,J,ect th(-~ pr21cti,.:e~J a.t a. rcd.fionablc time during 
cov0re~ by Lhis ~greement. 

r;_ A written r·er,,:,r-t will be made of each inspect.ion and 
pr.·ov id,~cl to the la.ndown~r as out 1 ined in the O,~ plan. 

V. TfME f\ND HESPONSIBILITY. 

The JJfftdc,w-ner·f_; refiponsibil.ity for· operation and ma.inttmance 
hegi.nr; when a J>ract.ice is partially done or completed n..nd 
ac·cept,.1d or· is detP.rrn:i.nr!d complet.f, by the Dintrict. This 
r·e~;p,:)nnibili.ty sh,'1.ll cc,ntinue until the FJXpiration of all the 
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installed pro,i ee t pr act ices. This does not re 1 ieve the 

Landowner·s liability which continues throughout the life of the 
measure nor until the measure is modified to remove potential. 
loss of life or property. 

VI _ RECORDS. 

The landowner will maintain a record of all inspections and 
significant actions taken~ cost 0£ performance and completion 
date with respect to operation and maintenance. The District and 
!..~oil Conservation Se1·vice. and the Corps of Eng.i neers may inspect 
these records at any reasonable time duri.ng the term of the 
,:;.greement. 

THE LANDOWNER 

(Signature) 

Date: ______________________________ _ 

THE CAIJ-IOUN COUNTY SOIL AND WATER CONSERVATION DISTRICT 

By: --------------
(Signature) 

Title: 

Date: -------------------·-· ___ _ 
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OPERATION AND MAINTENANCE PLAN 

BETWEEN 
LANDOWNER 

AND 
CALHOUN COUNTY CONSERVATION DISTRICT 



PLAN OF OPERATION AND MAINTF.NANCF: 
t'iWAN LAKE 

WATERSHED SEDIMENT REDUCTION 

The purpose of this plan is to describe the operation, 
inspection, and financial requirements and the maintenance 
procedures, usi.ng a systematic listing of specific dates, 
detailed review items, and maintenance criteria. 

AMt.b.Qriz.g.t..iillJ. 

This operation and maintenance plan is authorized by the 
successive operation and maintenance agreements between the 
Calhoun County Soil and Water Conservation District Board 
(the "District'"), the U.S. Soil Conservation Service (the 
"Service"), and the U.S. Army Corps of Engineers (the "Corps"). 

We, the District, are responsible for operation and 
maintenance until termination of the operation and maintenance 
agreement.. By virtue of the cooperative agreement that has been 
jointly signed by the District Board and the landowner, this 
renponsibili.ty of operation and maintenance is delegated to the 
individual landowners on whose property specific works of 
improvement have been performed. This agreement is on file at 
the District office. 

The Jandowner, having the physical operation and maintenance 
responsibility, must repay the District for the construction cost 
of the practice if operation and maintenance schedules are not 
followed_ 

Qpe rat..i_Qn .fill.ct 11.a._i.nJ;,.e..lliillC~ fm.nd.OOQ..k 
an.ct ·~A~_::.E.l!.Ll.t: lk.a. 'tl. i.~ 

The eurrent Service· s l lli.ll.Q.lii Qpru;:at.i.Qn & t1aint&.na..n.Q..e. 
£-.k!n_dbonk ( Attachment No_ 1) is hereby made a part of this 
operation & maintenance plan. The "As-Built" drawings depicting 
the work as it was constructed wi 1.1 be provided the District and 
the landowner by the Service after construction is completed. 
The "As-Built" drawings will at that time become attachment No. 2 
of this operation and maintenance plan. 

Landowners will be cautioned about equipment operations on 
steep slopes and will be encouraged to operate all equipment in a 
safe manner. 
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l.ru3.2.e:G.ti.Q n L!§._t_e..13 

Joint maintenance inspection, involving representatives of 
the District, Service, and the Corps (at their discretion), and 
the landowner and/or tenant will be conducted on the first work 
day after these dates: 

30 days after final inspection 
3 months after final inspection 
1 year after final inspection 

After completion of the above 
conducted Bi-annually during April 
and the District. The Service and 
participate in these inspections. 
50 years. 

schedule, inspections will be 
by the landowner and/or tenant 
the Corps will be requested to 
The project life span is to be 

In addition to these specific dates, an inspection by the 
landowner or tenant of the conservation practices will be 
conducted during and after each strom event that produces a flash 
-flood condition. 

Operation and maintenance inspection and follow up reports, 
will be prepared and distributed as indicated in the Service's 
Illinois Operation .and Maintenrn Handbook. We, the District 
will maintain a record of all inspections and significant actions 
taken with respect to operation and maintenance. These records 
will be kept at the District Office. The Service, and the Corps 
may inspect these records at any reasonable time. 

P..lan Re.Y.kw 

This plan will be reviewed annually by the District and the 
Landowners and/or tenant at the time of annual inspections_ The 
Cor·ps will be invited to participate in all plan reviews. All 
proposed revisions in lthe plan will be reviewed and approved by 
Lhe Service prior to initiating appropriate changes_ 

Personnel Responsibilities 

Each landowner and/or tenant will inspect the conservation 
practices on their land and conduct maintenace work in a timely 
manner throughout the year. 

The Corps has assigned responsibility to 
landowners and tenants in carrying out their 
maintenance plans to the: 

District Conservationist 
Soil Conservation Service 
P.O. Box 516, 101 French St. 
Hardin, Il 62047 
Tel: (618) 576-2723 
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~_a.:t..i.Qn 

Operation is defined as the administration, management, and 
performance of non-maintenance actions by the landowners needed 
to keep the completed structure functioning as planned. 
Operation requirements are as follows: 

1. The basins will be observed during and after each strom and 
flood eveut to insure th,1t they are functioning properly. Major 
items of concern are: 

a. Debris accumulation on the PVC risers and underground 
outlets. 

b. Obstructions in lthe basin channels and outlet ditch 
which restrict water flow, water storage, create turbulence, and 
cause erosion. 

c. Excessive muddy or turbid water discharging from the 
outlet pipe at the outlet ditch. 

d. Erosion in emergency spillways and embankments. 

2. The water reservoirs will be observed during and at·ter each 
storm and flood event to insure that they are functioning 
properly. Ma.ior items of concern are: 

cL Debr1s accumulation on the hooded inlets and underground 
outletG. 

h. Excessive muddy or turbid water discharging from the 
outlet pipe at the outlet ditch. 

c. Erosion in emergency spillways and embankments. 

d. Animal burrows and trees on levy and other possible 
sources of seepage. 

3. The water reservoirs will be observed during and after each 
storm and flood event to insure that they are functioning 
proper 1 y .. Maj or i terns of concern are: 

a. Any areas of failure will be replaced. 

If any of these items are observed, the landowner and/or 
tenant wiJ 1 contact the District Conservationist, in charge of the 
Service's field office immediately so that appropriate action can 
be taken. 

Ma.iD-..t.enance Re_g_uirements 
The following criteria will be followed in performing needed 

maintenance on the component parts of the conservation practices 
installed on this farm. 
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T 
l • Sediment control basin and outlet system. 

a. Basins wi 11 be observed for seepage, wet ar·eas or 
sedimentation. 

b. Any lowering of the embankment by settlement or 
operation will be corrected to the original cross 
especially in the ridge above the tile line. This 
corrected to original height to prevent over topping 
flash flood. 

tillage 
section 

will be 
during a 

c. The basin inlet will be repaired or replaced according to 
"'As Built" plans. The tile line will be replaced or maintained 
as installed. 

d. The outlet channel will be maintained. 

e. Underground Outlet Pipe. 

1. Rodent guard - The animal guard attached 
of the outlet pipe that connects to the riser will be 
alol debris and other obstructuion and kept in 
condition. Parts will be replaced as needed. 

to the end 
cleaned of 
functioning 

2. Obstructions - Outlet pipe will be kept clear of all 
obstructions. 

f. Cropping system will be monitored to assure that soil on 
eropland are kept at or below the planned levels. 

g. If the basins' trap efficiency becomes severely reduced 
by sedimentation prior to the specified life of the feature, the 
basins· efficiency will be restored by excavation. 

II. Water reservoirs and outlet system. 

a. Reservoirs will be observed for seepage, wet areas or 
Gedimentation. 

b. Any lowering of the embankment by settlement or tillage 
operation will be correc~ed to the original cross section 
especially in the ridge above the outlet. This will be corrected 
to original height to prevent over topping during a flash flood. 

c. The emergency spillway will he repaired or replaced 
.-3.ccording to "As Built" plans. 

d. The outlet channel will be maintained. 

e. Underground Outlet Pipe. 

1. Obstructions - Outlet pipe will be kept clear of all 
obstructions. 

f. Cropping system will be monitored to assure that soil on 
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cropland are kept at or below the planned levels. 

g_ 
reduced 
feature, 

If the reservoirs trap efficiency becomes severely 
by sedimentation prior to the specified life of the 

the re:3ervoir's efficiency will be restored by 
excavation. 

Attachments: 
(l) Operation and Maintenance Handbook. 
( 2) "As-Built" Plans_ 

III. Maintenance Q.f ~t_at_i_Qn 

(1) Woody vegetation such as shrubs, brush or willows 
will be hand cut in August for best control. 

(2) Weeds that are providing competition to growth of 
,Jenirable species will be mowed or hand cut as needed. 

b . ~e.d .f.QT. 5.e.ed iug 

Seeding will be done from early spring to May 15 or August 1 
to Sept.ember 10. 

(l) The cleared area and the area disturbed to coni:;truct 
thP. di version, aud the di version where vegetation bt~comes 
inadeguaLe or is destroyed by erosion will be seeded as follows: 

Smooth Bromegrass 
Alfalfa 
Timothy 

16 lbs/acre 
8 lbs/acre 
2 lbs/acre 

When seeding areas of inadequate vegetation or severely 
eroded area all rills and gullies will be filled and compacted. 
Stones and other debris will be removed_ Fertilizer will be 
spr·ead and incorporated into a seedbed 3 inches deep at the rate 
of: 

120 lbs. actual N 
120 lbs_ actual P 
120 lbs. actual K 

Lime is to be applied at the rate recommended by a Helige-
Truog test kit. 

The seeding may be done by broadeasting and covering with a 
light harrow; drilling and cultipacking, or a Brillion seeder. 
The seed should be covered approximately 1/4 to 1/2 inch deep. 
The area disturbed and seeded will be mulched immediately after 
r.:;eeding with small grain, straw, at the rate of .100 pounds/1,000 
square feet and anchored with a farm disc set straight or netting 
anchored with wire staples. 
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This document has been developed with the concurrence uf the 
Soil Conservation Service and we adopt it as the Operation anJ 
Maintenance plan for the conservation practice:3 on this farm. 

Landowner 

Calhoun County 
Soil and Water Conservation 
District 

Date 

Date 
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Form Approv )MB No.~. /8-0013 

.S. DEPARTMENT OF A<-RICULTURI: SCS-L TP-011 l'AGli: 

}II Conservation S•rvlc• 2-H 
CONSERVATION PLAN 

OF --- ---
SCHEDULE OF OPERATIONS 

NAME 2. COUNTY I. STATK 4,CONTRACT OR AC:.RE&M&NT NO. 6. TOTAL ACR&SUNOIER CONTRACT 

COMf'LKTION 9CHIEDUL1t AND ESTIMATED 

COST· COST-SHARI[ av YEAR REF. 
TEM FIELD f'LANN&D K8T1MATKD COST 9HARI[ (For Nonco,t.Share /term Show Units} MO. 

NO. CONSERVATION TRIEATMllNT AMOUNT 8"919 IIATK 
(Record of Decl,lona} 

fUNITSt • 11 19 11 19 19 
6--1 • • 10 11 12 13 14 1S 16 11--

• • • $ s 

' 

t 
0 

i 

' 
i 

' 
I 
i 

I 

i 

I I 

I 

I 

! 

.~·-.:•~a .. X..A>4...id.•'-5Jf'".~ikl,...a,.,....,_,,,.,_,~..._,. ,,,-_-.J,."!.~i1.'.-.'.-'l:1.;.;.::...,."'-!:!:.rJF~~~,~~:w,r_zc,r.,,;nn'W.·;.~ .. .z-..,,1t..C+.Y>K'•:.fi.-t.~ .• ,~'-!.).C<4..~:Jff.!~""' W ,:,,.:f1,a.•...,; •,!_·• .. ;;'._"J..-~: ~~X-:'"•J'"!'!';f'_•'.l.'. !-"• ... ·-· ., ... - -~•-~-r•~·!"f,4<1t.y~,1,.-~ ., --r... ... ,,., '"""'--- ... _.__,.,.. 



U.~ DEPARTMENT Of AGRICULTURE 
Sod ConMrvat1on S.nuco 

SCS·LTP-11B 
(8·89) 

PA(,E 

NOTE 

I r.AME 

ITEM 
NO. 

PIELD 

CONSERVATION PLAN 
SCHEDULE Of OPEf\ATIONS 

OF 

Th• fa/lawing n•temMt• •r• mfth in «cordanct1 with the Pril'IICy Act of 1914 (5 U.S.C. 522»}. -,,...,tfrarlliff far req,J#fing rhtl infarm111ian tab. wppli«I an thia farm 1n: 16 U.S.C. 590e·f (Sail ind W,t..,. Cons..,.v•· 
v•tian}. 16 U.S.C. 590h(h} (Agricultun Cons.rv1tion}; 16 U.S.C. 5~/b} (Gr#I Pl1in,J; ,0 U.S.C. 1231 It 111q. (/fur,/ AbMldaMd MiM Rr,cl11m1tion}; 33 U.S.C. 1288 tit ltlq. (Rur1/ CIHn W1tt1r); Thi Food s«umy Act 
of 1985. Public L,w 99-198; 11nd the r.,ul11ion1 promul~ttl<I ,,,_under. TM 1nform111ion nqu«rlld;,-,, for ,,,. dtlw/opmenl 1111d implt1m11nt1tian of II conNrwtion, fllClllfNtion or INtltr qu1hty u th~ b.sir for 
Ntirfyfng,,,.,,,,,.,,. «igibility 1111d complilnct1 nquiremMII, ind for prollidin, rschnic,I ..m""" /IIKl/o, co«-,,,.,;,,, Uflr#r thtl ,,,..llioully m«ition«l ,uthoriti•. Furni,hin, thit inform,tion ir voluntary; howewr. f1llurt1 
ta furnnll can-ect, camplt1tt1 infarm,tion will rnult in the withholding or withdn-' of a,ch technicM or financlM -,,.,__ -,,.. infomMrion m,y bit fumilh«J to othN USDA llflMCill, tM lnt.,,,.I Rn-MIH S#rv,~. tM 
Otlpartment of .1<111ict1, or oth,r St1tt1 or Ftldtlr1I l1w Mforc.mMt ,g,r>cin, or in,..,,_ ro orcwr, of• court, m-,inr111t, or lldmini1tr1tiv. tribunal. 

PLANNED 
CONSE,.VATION Tl'IEATMENT• 

(It«- of D«t,10,,1/ 

UTIM,.TED 
AMOUNT 
IUNITII 

COST 
eASII 

2. COUNTY 3. STATE 4. CONTRACT OR AGREEMENT NO. 6. TOTAL ACRES UNDER CONT RAC 

COST· 
IHAl'IE 
,.ATE 

" ti 11 ti 

COMP'LETION ICHIDULI AND UTIMATID 
coar.-.ARI VIAR 

(Fo, N-o,t-Slta-. I- IJeow U11III/ 

ti ,. II 11 11 11 

l'IH 
HO 

-+-------•-------

T OUI Contract 
Coet ........ : • 

NOTEI: 

14. CERTIFICATION OF l'ARTIC.,ANTS 
SIGNATUfllE 

·5 REVIEWING OFFICIALS SIGNATURES 

A. All I-numberN In--, 0 mutt be caT!ed out•• ,art of 1h11 OMlr'lc1 to ,._i vlolatlan. 
I. When Ntllltlhhed, lhe __,,lltion pnctica lllwd In.-I-' be melnllillNI 11/'f the It no COit to lhe p__,t. 
C. E~ totlll cod .. unit In calumn 10 uni• fie ffMltlod of CIOlt-there II ,._ ,.._ WhM flat i,19, .,., Iha -nt per unit 10 be peld to lhe pa dclpent. 

0. AIC11111.,_.fllllllnCIIMNl11er.lllNden-. ... lAClwttll._.._.,. 1 olll••; 
M•~---111.....i-...CIOlt. 
Ffl•Ft.t,... 
NC• Non COit...__.. 
NA • AC1UII cOl1 not to uc:Nd • lf)IClfied IMICirnulll. 

E. Mocllflc:etiona will bl. ,e'91•.oect by number In__. 11 
F. Sy...._ fie pertldpent reoelpt at~-- tel1111 ,_. in111N1119 .. K$-l.TP•11 • ICS-L TP-11A lfld ..- to CClfflllfV' _,. ._ 

-- Ind conditions henof. . 

IIONATUl'II DATE IIONATUl'IE 

JIST .. ICT CONSERVATIONIST-TliCHNICAL ADEQUACY CEl'ITIFICATION I DATE Al'l'l'IOVID av OTHUI AOMINIITEl'IINO AOINCY . I DATE 

SFF AFVFA'-F stnF 

I DATE 



~ubpart r - txn101t 
-:-§ll 500.52 

ll-WS-16 
Rev. 3184 

U.S Department of Agriculture 
Soil Conservation Service 

OPERATION AND MAINTENANCE 
INSPECTION RECORD (STRUCTURES) 

Project ______________ _ lnapeclion Datt 

Type Structure No. ____________ _ 

Type of lnspectiOn: Special 
Annual 
Formal 

Sponsoring Local Organization 

Condition 
Item s or u· 

1. Vegetation 

2. Fences 
3. Prlncipm 

Spillway 
... Emergency 

Spillway 

5. Emballkrnent 
a. AeNr,olr 

ArN 
7. Gates Ol 

Valvel 
a. Outlet 

Chan'nefs 
9. Structure 

Drainage 
Outlets 

10. Riprap 

REMARKS: 

Structure Operation: 

Maintenance & Needed Repairs 

-

I 
I 

• S = Satisfactory, U = Unsatisfactory 

Satislactory 
Unsatisfactory 

Estimated 
Costs 

Agl'Nd Date 
Repairs to 
Be Completed 

Signature: _____________ _ Signature: ____________ _ 

SCS Representative(s) 

NOTE: All inspection team members should sign the report. 

D1stribut1on: SCS-FO, SLO 

SLO Representat,ve(s) 

ILS00-32(3) 

(180-V-N0&MM, Amend. IL2. March 1984) 
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Part 500 • Operation and Maintenance 

O&M.INSPECTION RECORD 
(STRUCTURES) 

CHECK LIST 

The items to be checked at lime of inspection may Include, but not be limited to, the following: See O&M Manual, 

Subpart F, Sec. 500.53 for a more complete checklist. · 

1. Vegetation (Structures & Channels) 
a. Need for cutting anc:1/or spraying 
b. Need for reseeding 
c. Need tor fertillzing 
d. Evidence of overgrazing 

2. Fences 
a. Loose or damaged post, 
b. Loose or broken wires 
c. Accumulated debris in fence 
d. Condition of gates and gaps 

3. Principal Spillway 
a. Obstructions in spillway · 
b. Condition of outlet and riser 

(1) Signs of seepage 
(2) Separation of joints 
(3) Cracks, brukl, or deterioration of 

concrete 
(4) Differential settlement 

c. Sediment le'lel in retatlon to top of riser 
d. Scou, at outlet 
e. Condition of trash racks 

4. Emergency Spillway 
a. Erosion 
b. Sedimentalicn 
c. Weeds. togs, or o1hef obstructions r9ducing 

channel capacity 
d. Depcs1tions or sloughing 

5. Embankment 
a. Settlement or cracking 
b. Erosion 
c. Leakage 
d. Rodent. wildlife. or livestock damage 
e Wave damage 

ILS00-32( 4) 

&. Reservoir Area 
.l. Undesirable vegetative growth 
i>. Cut or fallen tree, 
c. siast:i and other debris 

7. .3ates or Valves 
i Damage by debris, lee or freezing 

8. Channels 
L Sedimentation 
~. Bank cutting 
c. Debris accumulation 
d. Condition of riprap or other worka of 

imp,oy9ffllnt 
(1) Unden'nlntno 
(2) Damage or detertoration 
(3) Adjacent channel ICOUring 

._ Ad)ae8nt property damage 

9. Structure Drainage 0utl9la 
a. 0rlinaQe outlet plpu 

(1) caean or dirty watar? 
(2) Rodent guard attacMd and tunctlonlng? 

Pipes frN.flowing, no obatruCtions? 
(.t) Evidence of seepage? 
(5) Adjacent to pipea 
(9) Lower 1/3 downstream elope and flood 

. plain? 
b. Rock toe drai~ 

(i) Free draining into stilling basin or 
collection channels? 

(2) Clean or dirty water? 

10. Safety Hazards 

,,. Signs 

(180-V-NO&MM, Amend. !L2 March 1984) 
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SILS00.52 

IL-WS-17 
Rev. 3/84 

Subpart F - Exhibit 

U.S. Department of Agriculture 
Soil Conservation Service 

OPERATION AND MAINTENANCE 
INSPECTION RECORD (CHANNELS) 

Project ______________ _ 

Structure No. ____________ _ 

Inspection Date 

Type 

Type of Inspection: Special [ ) Structure ·Operation: Satisfactory 
Annual [ ] Unsatisfactory 
Formal [ ) · 

Sponsoring Local Organization 

I Agreed Date 
Condition Estimated Repairs to 

Item s or u· Maintenance & Needed Repairs Costs I Be Completed 

1. Channel 

2. Berms 
. 

3.1.evees 

4. RiDfm> i 
5. VeaetatiOn I 
6. TIie outlets I 
7. Lateral I Structurn 

L Pipe • 
I l 

b. Concrete I l 
I I 8. water Gaps 
' I 

9. Bridges 

·s = Satisfactory, U = Unsatisfactory 

REMARKS: 

Signature: _____________ _ Signature: ____ ______ __ _ _ . 

SCS Representat1ve(s) 

NOTE: All inspection team members should sign the report. 

Distribution: SCS-F0, SL0 

(180-V-N0&MM Amend IL2 March 19P.4) 
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O&M INSPECTION RECORD 
(CHANNELS) 
CHECK LIST 

The items to be checked at iime of inspection may include, but not be limited to, the following: 

1. Channels 
a. Silt bars (sedimentation) 
b. Debris 
c. Need for spraying 
d. Erosion In chann•I (bank cutting) 
e. SIOughing of bankl 
f. II grazing being permitted? 

2. Berms 

a. ErOSion 
b. Debris 

3.l.8\'NS 
a. Settlement 
b. Any breaks 

... Riprap 
a. Adequate? (need more) 
b. la it hotdlng? {not undermining} 

5. Vegetation 

a. Banks of channel 
b. Berms 
c. Need for reseeding 
d. Need for fertilizing 
e. Levee and water gaps 

· 6. Tii. Outlets 
a. ls trash on or inside grille 
b. Any ice damage to outlet of pipe 
c. Jndermining of any cf the pipe 

7. Lateral Structures 

a. Pipe 
{1) Inlets & Outlets not 
(2) Flap Gate • performing adequately 
(3) Exit Channel • not silted 

b. Concrete Structure 
• (1) Berm adequate 

(2) Any unusual Nttlement 
P> Emergency apmway performing 11Mquately 
{4) Exit channel • any ahtatlon 
(5) WNptlOlel 

8. water Gaps 
a. Are they operating property? 
b. Any damage to gap? 

9. 8ridgn . 

a. Any scouring around wingwalls? 
b. Any undermining of footings? 
c. Debris or trash need to be removed? 

10. Safety Hazards 

lLS00-32(6) (180-V-N0&MM, Amend IL2 March. 1964) 
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Rev 3184 OPERATION AND MAINTENANCE 

Inspection Record •. Excavated Reservoirs 

ll '.; ;Ji:p,11t11,.·111111 /\q111.11lture ' 
Soil Con:.1!1valIon Service 

I 
C 
0 .r. 
_J 

F'rojecl Inspection Date _________ --··· ...... __ _ 

Structure No. ----~--

Type of Inspection: Special ( J Annual ( ) Formal ( ) Structure Operation: Satisfactory I I Unsatisfactory I I 

Sponsoring Local Organization(s) (SLO) 
------------ --,,--------------------·- -------,..---- ---- -------- ----·--------- --- --
ITEM 

1. Vegelalion 

2 Fences 

Condition 
s· or u· 

Maintenance Needed 

----------------- -----

Estimated 
Costs 

Agreed Date Repairs 
to be Completed 

.r::. u -------~-------- '--

3 Principal Spillway i 

4. Gates or Valves --------------------•---------------------- -----------. ·-· - - ---- --- ------
5. Diversion Structure 

6 . Reservoir Area 

7. Fill Areas 

8. Outlet Channels ----·--- - ·--------------•·---·--·--
9. Structure Drainage System 
------
10. Pump Stations 
------------__ _._ _______ __,_ ______________ _. ________ ---·-· -- -· 

•s = SaUafacto,y, U • UnlaClafaclory 

REMARKS: 

Signature: Slgnatu,.: 

Soil Conservation Service Reprnentatlve(s) 81.0~a) 

<Dl NOTE: All inspection team membefs should sign the report. 

Distribution: SCS-FO, SLO 
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EXCAVATED RESERVOIRS 
0 & M INSPECTION RECORD · CHECK LIST 

The items to be checked at llr;ie or inapecllon may Include, but not be limited to, tile following: 

1. VEGETATION (Struch,res & Chani1els) 
a. Need for cutlinq amJlor spraying 
b Need for reseed111g 
c. Need fer ierlilizing 
d. t'lidenco oi gr,1zi11q 
e.· Evidence or mctororltes or cH1cr vehicles 

2. FENCES 
a. Loose or dam,1gec1 posts 
b. Loose 01 broknn wirPs 
c Accumulated riebns •n fenro 
d. Condition 01 gates 

3. PRINCIPAL SPILLWAY 
a. Obstruction~ In !!µrll~~av 
t> Condition of 01;1lel and in~t structure 

(1) Signs ot s.,~page 
(2) Sepc.1ralion ol joints 
13) Cracks, brtiak:., or deterioration of 

concmle 
(4) Cliffe, u nlial settlement 

c. Sr.1timr.nt lf!'ffll in relation to crest lnlol 
stlucturo 

d. Scour al outlet 
c. Condition oi hash racks 
I. Levees 

(1) Settfemenl 
(2) Any hrcaks 
(31 Erosion 

g. Condition of riprap 
(1) Undermining 
121. Damage or deterioration 

4. GATES OR VALVES 
a. Damage by dabfis, ice. Of freezing 

5 . RFSERVOIR AREA 
t. Undesirable vegetative growth 
b. Slash and tllMt' debris 
c. Senna 

·,) ~roslon 
(2) Settlement 

rJ. lullCtttl 
(1) Settlement 
12) Any tifeak1 

tt. SI~ falhne 
f. Surface dralna(!ft 

(1) Condition o'i open cher,1l8t1 
1'2l ~tch basin condlllc-, 

<!a) Manhotea 
(b) Ounets 

... :>IVEfUtOtw :rnVCTur.~ 
a. Pipes ,,..Howtng, no obM,uctlons 
ti. Entrance and exit ecour 
c. Sotttemenl or breaks In dfvefsioo 

7. FILL AREAS 
a. Settlement or cracking 
b. Eroeton 
c. Slope failure 
d. Rodent or wildlife damage 

8. CHANNELS 
a. Sedimentation 
b. Bank cuttmg 
c. O.brls accumulation 
d. Condition of rlprap or other worka 

of lmpn,vement 
(1) Undlrmtnlng 

!?) n .. mage or dete111)1.i11cn 
(3) >'.11~cent channel o:.courrng 

e. A0ja-.ilnt prope11y dama,Je 

9. S1 nucTUHE DRAINAGE SYSTEM 
•· Drain&{,., outlet pipe~ 

(1) Clun or dirty w.aier 
(l) fiooent guaro attaciI~d .tnd 

lunctio11ing 
(3) P!p.ll tn:e-flowing, no oostruchons 

Evii»nce of seepa~c 
(aJ Adjacent 10 pipu 
!~ Lower 11:l SIOp-d 

b. Rock toe drains 
(1) Fr" draining into collection channels 

()f ,.;,,,.-:i1 b:Jllim; 
(2) Cleillfl or dirty wale, 

10. PUMP STATIONS 
a. Inlet structure 

(1) Free of obslruction:s 
(2) SecJirnent1&tion 

b. Powe, units 
(1) Electrical or mechanical controls 
(2) Gates and/or valves 

11. SAFETY HAZARDS 

12. SIGNS 
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ILWS 19 
Rev. 3/84 

OPERATION AND MAINTENANCE 

U.S. Department of Agriculture 
Soil Conservation Service 

Inspection Record• Land Treatment and Non-Structural Measures 
Pro1ecl 

Measures ____________________ _ 

Measures Operation · ) Satisfactory ( I UnsallafaclOfy 

lnlpecllon Date 

Tvpe of Inspection: Annual 
Special 

Sponsoring Local Organization(s)(SLO) _____________________________________ _ 

Item Condition Maintenance NNded By Estimated Agreed Date Repairs 
s· °' u· Whom Cost to be Completed ---· . ·--·--- --·-- .,____ ·----·-

1. Land Treatment 
a . Agricultural & Other land 
b. Urban Developing Land 

2 Flood Plain 
-· -- -- .. -- -- ·-----· -

3. Natural Areas 
. - -· -- --- --·--- ---· ·-

4 . Recreation Areas 
- .. - . --

... ··-----------~ --- --·--- ---·- --------
-- - .. ·--- ---- ---- ---------
5. Welland 
--- ·-

• 8 • Sallaraclofy, U • UnNll1fectory 

REMARKS: 

Signature: Signature: ----------

SCS Representallve{s) SLO Representative(s) 
NOTE: All inspection team members should sign the report. 
Distribution: SCS-FO, SLO 
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LAND TREATMENT AND NON-STRUCTURAL MEASURES 
O&M INSPECTION RECORD · CHECK LISY 

The Items to bt, checked at time of lnapectlon may Include, but not be limited to, the fo:lowlng: 

LAND TREATMENT (Soll Erosion and Sediment Control) 

a. A~ricullural and other lands 
(1) Needed conservation 1iractlce11 applied and ma.lntained IO 

soil toss is within 10:iarable llmll& 
b. Urban are.:i 

(1) Otlsite sediment c.:111lrolld 
(2) Sediment control pncll ... o~ established In timely 

m;mner 
131 Maintenance ol pJactices 
(4) Units oi government Implementing moaion and 

SP'1imenl ordinances 

FLOOD Pl.b.lM 
~- t:v,dence vi domaga by people or vehlciH 
b Evidenct! ot live~tock J»mage 
c fvidenc~ vi erot\ion bv surface runoff 
d. Secfimemation 
e. Oev<.!lopmt,nl w11hin flood plain 
I. Evidence of channel work 
9. Condition ol vegetation 

,&, RECREATION AREAS 
a. i/egetation condition 

(1i Erosion or ~imant pr~ms 
(2) Need for reseedin~ 
tJ) Need fo. fertilizer 
(•1) Need for hard surfd~:e 
if>} undscapiOQ, cunclition of µl.ir.tings 

!:l. P.o&ds and p.n;lno are.is 
(I) Traffic confined to rOilds 
(2) Condition 
(3) Er0$lon or drainage proolt1111 

c. Shelters, picnic tables and ot1w lmprovP.tl'lt!nts 
(1) Need fo, repali 
i?> Need fot"JQpainlino 
(:i) Nrtred fOf ,.pla.co1,1ent 

d. ~lealth hau,rds 
(1) Cleanllneu of restrooms 
(2) Septic Of uewage system operating properly 

(J) Cleanliness of refuse cont.-iners and area 
(4) Drinking water sate 

e. Safety hazards 

J NATURAL ARE/,S I. General appearance 

c1. Evidence ol damage by people or vehicles 
b. Evidence of livestock in area 
c. Erosion caused by surface runofl 
d. Sedimentation damages 
e. Natu,al character preserved 
I. Condition ot vegetation 

~- WETLAND AREAS 
a. Evidence of damage by peoph1 or vehicles 

b. Evidence of livestock damage 
c. Evidence of lilting or drainage 
d. Desired water level maintained 
e. Undesirable vegetation controlled 
f. Evidence of erosion damage 
g. Evidence of sedimentation 
h. Condition of vegetation 
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PUBLIC MEETING COMMENTS 

Summary--2 April 91 Swan Lake Public Meeting 

The meeting was an informal workshop held between 1500 to 2000 hours. 
There were two work stations, wall displays, detailed plan drawings, detailed 
contour maps and photographic base maps of the project area, and comment 
sheets available to the public for making written comments. The IPT explained 
the project and answered specific questions from the public. Corps employees 
in attendance were: Ron Dieckmann, Gary Lee, Tim George, Clyde Hopple, Riley 
Pope, Dave Leake, and Dave Gates. Neil Booth from IDOC was present. Patti 
Meyers, Mike Bornstein, and Chuck Surprenant were present for FWS. Chris 
Borden was present representing SCS and Oliver Simon was present from the 
CCSWCD. 

Twenty-two people showed up for the public meeting. Each individual's 
name, organization, and address is provided below. 

NAME 

Lila Lageman 

Darren R. Pohlman 

Wayne Fuhler 

ORGANIZATION 

Jerome Toppmeyer Farmer 

Vince Tepen 

Greg Franke 

Dave Brueckner 

Miles Brueckner 

Roland E. White 

Henry J. Kilian 

County Board 

Migratory Waterfowl 
Hunters, Inc. 

Migratory Waterfowl 
Hunters, Inc. 

AT&T 

AT&T 

Fred A. Cronin Il. Natural History 
Survey (LTRM) 

Karen Peitzmeier IL Natural History 
Survey (LTRM) 

Eric Ratcliff Il. Natural History 
Survey (LTRM) 

Vince Tepen Calhoun County Board 
of Commissioners 

Chris Borden 

Sue Morris 

scs 

Barbara J. Dahlberg 

Bl 

ADDRESS 

Box lF, Brussels, IL 

Hardin, IL 

Golden Eagle, IL 

Box 113, Brussels, IL 62013 

Hardin, IL 

P.O. Box 175 
Batchtown, Il 62006 

216 Cross Creek 
Bethalto, IL 62010 

P.O. Box C 
Godfrey, IL 62035 

RRl, Box 15, Peru, IL 62022 

28W210 Warrenville Road 
Warrenville, IL 60555 

P.O. Box 368 
West Alton, MO 63386 

P.O. Box 368 
West Alton, MO 63386 

P.O. Box 368 
West Alton, MO 63386 

RRl, Hardin, IL 

Box 516, Hardin, IL 62047 

132A, Brussels, IL 

RRl, Box 44, Hardin, IL 62047 



G. Tanner Girard Il. Nature Preserves 
Commission 

William B. Dahlberg 

Ron Weigel 

August R. Nolte 

Oliver Simon 

Farmer 

Calhoun Planning 
Commission 

Calhoun Soil and 
Water Conservation 
District 

Principia College 
Elsah, IL 62028 

RR Box 44, Hardin, IL 

Box 72, Golden Eagle, IL 

RRl, Box 116 
Golden Eagle, IL 62036 

Hardin, IL 

Issues raised as a result of the public meeting, and the District"s 
perspective regarding each of those issues, are described below. 

NEED FOR PROJECT 

Comment: 

Dave Brueckner stated emphatically the need to get the project in place 
and that it has been needed for a long time. 

District Perspective: 

The District agrees. 

LAND ACQUISITION 

Comment: 

Ron Weigel stated he is against any land being bought and that the County 
needs the farm land that furnishes the county's tax base. He believes that 
the Federal government buys too much land. He noted that he would be affected 
by the project's 424 NGVD acquisition line. While opposed to land purchase, 
he said he was agreeable to easements as compensation for potential damages to 
his land. 

District Perspective: 

It was indicated that per North Central Division's recent ruling, the FWS, 
and not the Corps, would be accomplishing the actual acquisition and the 
Service appears to be inclined to use easements where landowners oppose land 
purchase. 

Comment.: 

Lila Lageman stated she felt the project was handled poorly and a better 
attempt should have been made to notify potentially affected landowners. She 
feels the project may be harmful to her property and crop damages may occur 
during high lake stages. She said that at the meeting they wanted her to 
decide whether to sell the affected piece of property or grant to the 
government an easement. She indicated she is still undecided on this point 
but is leaning more towards an easement. She expressed a desire to know more 
about how much land the government would need and if she could still use the 
land as she wanted to. She felt the landowners should be given more specific 
information before they are expected to make a decision (e.g. price quotes). 
She warned that the government should not make any decisions without giving 
her prior notification. 
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District Perspective: 

See attached letter sent to Ms. Lageman. 

UPSTREAM FLOODING 

Comment: 

August Nolte was concerned that the project levee, in combination with the 
stump Lake levee, could cause upstream farmland impacts. 

District Perspective: 

Based on the results of the HEC model (APPENDIX E), the upstream impacts 
are judged to be minor. 

UPLAND SEDIMENT TRAPS 

comment: 

Ron Weigel felt the effectiveness of the O&M for the upland sediment traps 
would be improved if some Federal dollars were to be provided towards O&M. 

District Perspective: 

The District believes the O&M mechanism developed between successive 
agreements between scs, the CCSWCD, and the landowners provides sufficient 
controls to assure adequate operative and maintenance of the structures 

CABLE CROSSING 

Comment: 

Ronald White and Henry Kilian noted that AT&T has the same concern 
regarding the cable crossing through the Swan Lake project area that they had 
expressed regarding the Stump Lake project. They indicated the need for very 
close coordination during the Plans and Specifications phase of the project. 

District Perspective: 

The District agrees on the need for close coordination during Plans and 
Specifications. 
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REPLY TO 
ATTENTION OF: 

Plan Formulation Branch 
Planning Division 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS, MISSOURI 63103-2833 

Ms. Lila Mae Logeman, Administrator 
Frank W. Logeman Estate 
Box lF 
Brussels, Illinois 62013 

Dear Ms. Logeman: 

The purpose of the public meeting held on April 2 was mainly to explain 
the proposed Swan Lake Rehabilitation and Environmental project. It was not 
meant to specifically discuss landowners' property rights. At the time of the 
meeting, a listing of purported landowners was not available, and no personal 
announcements were sent. 

Although these notices were posted in grocery stores, post offices and 
other public or civic places, we do apologize for overlooking the process of 
getting the names and addresses of purportedly affected landowners for advance 
notice purposes. We are likely to change our procedures and include advance 
notices to landowners in future public meetings. 

In the event the project is approved, a formal landowners' meeting will be 
called to explain or answer any questions the owners may have relating to real 
estate acquisition procedures in acquiring their land {fee or easement). 

As stated at the earlier meeting, this project (if approved) could be one 
to two years away. The very purpose of our holding the public meetings is to 
keep the public informed of our intentions of preservation of wildlife 
habitat and answer all project-related questions. 

Sincerely, 

Owen D. Dutt 
Acting Chief, Planning Division 
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CORPS REVIEW COMMENTS 

ST. LOUIS DISTRICT IN-HOUSE COMMENTS 

Levee Scour Protection. The District's Potamology Section expressed 
concern over the potential susceptibility of the upper end earthen levee to 
flood scour. There is a bend in the river that experiences bank scour, 
typical of meandering rivers. This bendway is void of any meaningful 
frontline defense. Little in the way of top of bank trees are remaining. 
Since the bankline is unrevetted, this lake of trees will accelerate bankline 
erosion. Between the top of bank and the upper end of Swan Lake, there also 
exists two open areas. Velocity conditions during open river conditions can 
be such that the levee could face direct attack and eventual failure. 

Action Taken. Per the recommendation of the Potamology Section, the 
project design now incorporates a 100-foot wide band of tree plantings along 
the bankline in areas devoid of trees and a 50-foot wide band .of tree 
plantings adjacent to the upper most section of levee. To expedite the 
establishment of these buffer zones, willow cuttings will be utilized for this 
reforestation. 

LOWER MISSISSIPPI VALLEY DIVISION COMMENTS 

Hillside Sediment Control Program. LMVD indicated that as proposed the 
program could not be recommended. Key problems identified were (1) the need 
for 25 percent non-Federal cost sharing, since the lands used for the proposed 
feature are non-Federal; (2) the need for a local sponsor for the program; (3) 
the need for a contracting process in compliance with Federal procurement 
rules; and (4) the need for a responsible party for the operations and 
maintenance of the program. 

Action Taken. A new implementation mechanism was developed for the 
program. The Calhoun County Soil and Water Conservation District (CCSWCD) has 
indicated its intent to serve as the local sponsor and to contribute 25 
percent of the construction related costs. The Corps, with technical 
assistance from the U.S. Soil Conservation Service (SCS), would construct the 
hillside sediment control structures. scs through successive agreements with 
the CCSWCD and the local landowners would be responsible for the operation and 
maintenance of the structures. 

Land Acquisition. LMVD has indicated that the use of EMP funds must be 
limited to the acquisition of temporary construction access easements for 
project features on lands managed as a national wildlife refuge. Accordingly, 
the proposed lands acquisition along the lake's west shore cannot be 
accomplished using EMP funds. 

Action Taken. The U.S. Fish and Wildlife Service has indicated that it 
will acquire the lands with its own funds. 

Bottomland Hardwood Forest Mitigation. LMVD has indicated that a loss of 
bottomland hardwood forest must be mitigated in kind to the extent possi~le. 

Action Taken. APPENDIX DPR-J, Project Habitat Quantification, now 
includes a mitigation discussion. 

BS 
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IN REPLY REFER TO: 

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 
FEDERAL BUILDING, FORT SNELLING 

TWIN CITIES, MINNESOTA 55111 

FWS/ARW-SS 

MAY 2 1991 

. _ 11f .. A~ ft1 I 
Colonel James E. Corbin tf Jf(J'7 
District Engineer / 
U.S. Army Engineeri District, Saint Louis 
210 Tucker ulev d, North 

, !Missouri 63101-1986 
I 

Dear 

-'--= 

This r responds to your notice dated March 7, 1991, requesting comments 
on the Swan Lake Rehabilitation and Enhancement Definite Project Report (SL-5) 
with integrated environmental assessment. 

The U.S. Fish and Wildlife Service supports the project as proposed in 
alternative number three, including attempts to reduce future siltation of the 
lake through hillside sediment control basins in cooperation with the Calhoun 
County Soil and Yater Conservation District. The environmental assessment 
presents the no action alternative and two action alternatives, and describes 
existing conditions and probable future under the no action alternative, as 
well as the likely environmental consequences of the preferred alternative. 
Consequently we are making no comment on the environmental assessment for this 
project and look forward to continued progress with the several involved 
parties. 

Sincerely, 
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United States Department of the Interior 
BUREAU OF MINES 

INTERMOUNTAIN FIELD OPERATIONS CENTER 
P.O. BOX 25086 

BUILDING 20, DENVER FEDERAL CENTER 
DENVER, COLORADO 80225 

District Engineer 
St. Louis District, Corps of Engineers 
1222 Spruce St. 
st. Louis, Missouri 63103-2833 

ATTN. Plan Formulation Branch (CELMS-PD-F) 

Dear District Engineer: 

April 9, 1991 

---

Subject: Swan Lake Draft Definitive Project Report with 
integrated Environmental Assessment and a Draft Finding 
of No Significant Impact 

As requested by owen D. Dutt, Acting Chief, Planning Division, st. 
Louis District, personnel of the U.S. Departmeht of the Ifiterior, 
Bureau of Mines reviewed the subject document to determine 
whether mineral resources or mineral-producing facilities would 
be adversely impacted by the proposed project. The document 
pertains to a proposal for the rehabilitation and enhancement of 
wetlands at swan Lake, in southwestern Illinois. 

Minerals are not mentioned in the document. owing to the nature 
of the project, however, and the fact that we have no record of 
economic minerals in the area, we have no comment regarding the 
environmental document as written an~ no objections to the 
project as proposed. 

Our comments are drawn from available information, are provided 
on a technical assistance basis only, and may not reflect the 
position of the Department of the Interior. 

Sincerely, 

roe {f-!fL£~~~ 
Intermountain Field Operations Center 

jez/bde 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

230 SOUTH DEARBORN ST. 
CHICAGO, ILLINOIS 60604 

REPLY TO THE ATTE~TIO~ OF. 

5ME-16JCK 

District ErxJineer 
U.S. Antr:{ ErxJineer District, st. I.cw.s 
ATIN: Planning Division, PD-F 
1222 Spruce street 
St. Iouis, Missalri 63103-2833 

District ErxJineer: 

In accordance with the National Environmental Policy Act an:i Section 309 of 
the Clean Air Act, we have reviewed the draft Definite Project Report with 
Environmental Assessnent (FA) for the swan lake Rehabilitation an:i Enhanc::enelt 
Project in cal.ho.m camty, Illinois. 'Ihe p.n:pose of the project is to reduce 
the sediment load that is threaten.in] the integrity of the fishecy am 
waterfowl of the swan Lake deep water habitat. 

swan Lake is a back-wa:tered area of the Illinois River between river miles 
5 an:i 13 which was a forested floodplain prior to the i.n.lrmtion due to 
inpoun.1nent of the river. 'Ihe total project rehabilitatioo and enhancement 
area includes 2900 acre swan lake, 200 acre Fuller lake, 950 acres of 
bottanlan:i forest am 550 acres of c:::rq>lan:i. '!his area contains aw:raximately 
one-fourth of all wetlan:i an:i deep,later habitats foon:i in the 1owe:r 80 miles 
of the Illinois River Valley. '1his area has been identified in the EA as an 
integral eotlponent of a Nationally significant ecosystem. 'lhe majority of the 
project is part of the Mark 'IWclin National Wildlife Refule. 
'Ihe goals of the project include restoration of aquatic IIBcrqilyte beds an:i 
associated invertebrate camunities for the benefit of migratory water fowl, 
improved habitat for ever winter survival of 'fish, an:i inproved habitat for 
spawnirg an:i rearing of fish. In order to achieve these goals, the project 
proposes the fonnation of smaller lake mrits with reduced sedimentation of 
lake bottans along with wave control an:i maintenance of stable water levels. 
Deep water areas would be created with ruffers to minimize inpacts to the lake 
from cold water an:i ice fran the river. structures 'WCA.ll.d be created allowing 
for fish passage between the lakes an:i the river. 

'Itiree alternatives were assessed for the proposed project. '1hese alternatives 
include the no action alternative, d.rea:,:Jing of lake substrate to renx:,ve prior 
sedimentation, an:i the selected alternative. 'Ihe first b.1o alternatives were 
rejected because they offered no long-tenn solution to the sedimentation an:i 
water- control problems. '!he selected alternative involves several measures to 
rectify the problems. '!he FA estimates that u,,,o thirds of the sedinents 
originate from the river, while the remaining one third canes fran the 
hillside alorxJ the west bank of swan Lake. Additionally, the lake level terrls 
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to fluctuate considerably, 'Which further degrades the lake's fishery and 
waterfowl habitat. To address these problems, the selected alternative 
proposes dredging, riverside levees ard dikes prbnarily alCD:J the east bank 
isthmus that separates the lake fran the river, water control structures and 
interior closures, hillside sedinent control and canstruction of islan:ls. 

'lhe ?-UPQSe of the dredging is to create areas in the lake with water depths 
in excess of seven feet. 'lhe dikes and levees will reduce the al'OCJlmt of 
sediment reaching the lake from the river, and prevent river level 
fluctuations from affecting the water level in swan lake. 'lhe water control 
structures and interior closures will maintain lake levels, dissipate lake 
waves up to one foot in height and aco 1111ulate fish :novement. 'Ihe hillside 
sediment control plan includes placement of sediirent traps along tributaries 
to reduce the aioount of hillside sediment reaching SWan lake. 'lhe islarrls 
will in effect subdivide the large contiguous surface area of swan Lake into 
smaller areas, thus reducing wave size and notion, and provide habitat values 
to waterfOW'l, by planting native grassy vegetation, 'Which 'WOUld be maintained 
through prescribed burning. 

'lhe FA states that a total of 106 acres of wetland 'WOUld be directly inpacted 
by the project, including 95 acres of bottanland forested wetland to be 
cleared for constru.ction of the dike/levee. In addition, eight acres of 
forested wetlan:l will be lost for the placement of the closures, one acre lost 
for the constJ:uction of drainage ditches, and 2 acres lost for boat a~ 
roads. 

'lhe FA detennined that no caipensato:cy mitigation is required for the project 
since net environmental benefits for fish and wildlife are expected to result. 
'Ibis fiming is based on the Missalri Habitat Awraisal Guide (WIW;) method of 
analysis of habitat quantificatioo, whidl fine tunes the U.S. Fish and 
Wildlife Habitat Evaluation P:rtx:edures (HEP) to nore efficiently inprt field 
data. 'lhe evaluation appears to favor waterfowl species and ''wet" habitat 
manmals such as Irll.lSkrat and beaver. Forested wetlanjs provide habitat for a 
variety of upland species as well, including deer and bat species, so these 
species should also be factored into the study. 'lhe study should be conducted 
without being biased towards the desired species whose habitat would be nost 
favorably influenced by the project's inplementation. 

Historically, swan lake was a forested floodplain, and the no action 
alternative irrlicates that the lake would revert, at least partially, to its 
original corxiition if left alone. Un::ier the no action alternative, the 
current 942 acres of forested wetland is projected to expan:i to 1803 acres by 
the year 2040. Following a t:eitporary decrease due to project construction and 
irrplementation, the acreage of forested wetland is projected to increase under 
all of the variations of the preferred alternative. 'lhe trail acreage will 
va:cy, depen:ilng on levee height an:l percent of hillside sediment control. We 
support the rehabilitation and enhancement project provided. that forested 
wetlan:l inpacts are minimized. to the greatest extent practicable. In other 
words, the levee height and the anount of hillside sed.inent control should be 
constructed to maximize the anount of forest wetland created. 
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No net loss of forested wetlarrls should oocur as long as the natural 
succession of bottamlarxi forests is not further i:n:pederl by similar projects in 
the future. 'Iherefore, we agree with you that cc:rcpmsato:cy mitigation is not 
necessary for the 95 acres of bottanlarxi forest in'pacted by the project based 
on the projected natural sua:::ession arxi establishment of l::ottanlarxi forest and 
the net ecological benefits the project provides to wildlife. Hc,.,,iever, there 
may be ~rbmity for i.nltoodi.ate a:npen.satory mitigation on areas of the 
refuge that have been fanned or otherwise degraded, arxi these CJE:POrtunities 
should be explored arxi discussed in the Final FA. One sudl OR?Orbmity may be 
the establishment of a rare, wet camunity, such as the cypress swanp. 

Mitigation for the loss of nonforested wetlams due to the project should be 
done. We recanmerrl that this c:x:mpensation be done on a minimal ratio of 1. 5: 1 
of wetlarxis created to those lost. 'Ihe carpensation should be aitlined in a 
mitigation plan, arxi included. in the Final ~finite Project ReJ;x)rt with FA. 

We are concerned with impacts to the hydrology of the area, arxi the hillside 
erosion. 'Ihe sedil1lent arxi water control structures will influence the 
hydrology of the foreste:i floodplain adjacent to swan Lake. '!his alteration 
of water regine may have an adverse in'pact on the remaining 800-I-- acres of 
forested wetlarxis. 'Ihis inpact should be assessed arrl disoJSSed in the Final 
FA. 'Ihe Final FA should also assess the cause of the hillside erosion that is 
significantly contrib.Itirg to sedi.mentatian of swan Lake. 'Ihe sec'liment traps 
do not ad1ress the erosion prc:t>lem itself, wt only represent a stq;gap 
measure to reduce the rnmt of SEdj:uent :reachinJ the lake. We reo 1111&ld that 
other solutions to the sedimentatiai prd:>lem be investigated, sudl as not 
allowing any clearirg of Va;Jetation on the slq,es facirg the lake, disallowirg 
agricultural activity near the slq,es, diverti.ng :rurx,ff away fran erosion 
sensitive areas, applyirg vegetative strip; alcn;J agricultural fields to 
reduce or eliminate sedimentation, etc. 

Water quality should benefit fran the project. Decreased sedimentation ani 
wave action should reduce turbidity arxi introduction of riverine constituents 
to the lake substrate. HCMeVer, there are a couple of potential water quality 
inpacts that should be assessed. 'Ihe dredging will result in teirp:>rary 
increased turbidity due to stirred up sediments, am these sedinents may be 
contaminated. Tests have shown that the Illinois River south of Seneca, 
Illinois, has PCB concentrations of 1 part per million, an:i this arid other 
pollution sources may have contributed to lake sedinent deposits. 'Ihe 
sedilllents should be tested to assure that the dredged material is 
uncontaminated. If the sediments cxmtain contaminants, they should not be 
used to construct islarxis or side casted to another location; they will need 
to be disposed of properly to assure no adverse envirormeltal in:pacts. If it 
is still planned to use contaminated seclilnents for islarld construction, then 
bioassays should be corrlucted to detenn.ine .inpact upon aquatic species arxi 
wildlife that would use the islarxis. 

Grab sanples should be taken in areas to be dredged. If 80 percent or nore of 
the sanple is retained after passi.n:J through a #200 sieve, then the sedi.nent 
can be assurred to be clean or uncontaminated. If the sanple fails this test, 
then additional chemical sanpling should be urrlertaken to check for possible 
contamination. Core sarrple should be taken at the dredgirg loc::ations at three 
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foot depth intervals for each clamshell extraction, plus an aa:litional core 
sample at the e:xpected depth of excavation to characterize sediment quality at 
the future lake bottan. F.ach core should be tested for the for the presence 
of the follOW'in;J constituents: 

Total solids 
Volatile SOlids 
C1'lernical Oxygen Demarrl 
Percent Moisture 
Cyanide 
Metals 
-Arsenic 
-cadmium. 
-<lu:amium. 
-copper 
-lead 
-Mercw:y 
-Nickel 
-Selenium 
-Zinc 
-Marr:Janese 

Chl.orinated Hydrocarlxms 
-alt:ra IIIC 
-beta IIIC 
-delta IIIC 
-ganna IIIC 
-Chl.oniane 
-Ill) 
-DDE 
-oor 
-Dieldrin 
-Ermin 
-Heptachlor 
-PCBs 
Total Fhosplate 
Total Organic cartx:>n 
Aimari.a Nitxogen 

'Ihe results of the sanple tests should be made available to w:r h;Jercy prior 
to issuance of the Final FA and Finiin; of No Significant IJlpct. 

'Ihe final FA shalld assess and disois.s secormry water quality inpacts of the 
ccmpleted project. 'lhese inpacts m::l.me irx::reased recreatiaial use an::i 
potential for irx::reased agricultural activities. Inpacts due to m::Jtor boating 
an::i marina develcpaent may result in .increased tumidity, am the release of 
hydroc::arl:x:t1 into the lake. Irx:::reasEd agricultural activity may p::ise a water 
quality inpact of runoff of toxins sudl as pesticides am fertilizers. '!he 
potential for any of these activities shCAlld be di saissed for the SWan lake 
Rehabilitation and Enhancement Project. 

once c:c:,npleted, the project sh.oold provide a ~fit to the waterfOW'l an::i 
fishery habitat of SWan lake. '!he project can further benefit waterfowl by 
provided nestirq habitat t:.hralgh the plantin;J of native vegetation on the 
islams and dike/levee. SUch vegetation could inclu:ie prairie grasses, which 
are becoming increasin;Jly rare with the degradation of prairie renmants. We 
SUR;X>rt the project provided that the afo:retelti.oned ocn::ems are adequately 
assessed. 
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'Ihank you for the opportunity to review the draft Definite Project Report with 
Envirormental Assessment for the SWan Lake Rehabilitation arrl Enhance.rrent 
Project. If you have any questions regardin;J our camnents, please contact 
Milo An:ierson of my staff at (312) or Fl'S 886-2967. 

Sincerely yours, 

~~];j(\a-7 
Environmental Review Branch {) 
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SLD RESPONSE TO DRAFT DPR 
COMMENTS FROM 

U.S. EHVIROHMEHTAL PROTECTION AGENCY, REGION 5 
UNDATED 

ST. LOUIS DISTRICT RESPONSES 

Compensatory Mitigation. Our Draft DPR statement regarding no 
compensatory mitigation needs to be modified. Our Division office has 
informed us that bottomland hardwood forest requires special consideration. 
Corps regulations require that a loss of bottomland hardwood forest be 
mitigated in kind to the extent possible. Accordingly, APPENDIX DPR-J now 
includes a section on forest habitat mitigation. 

The District agrees that the orientation of the WHAG analysis is more on 
wetlands type species. For the purposes of a mitigation analysis, the 
District opted to use the Habitat Evaluation System (HES) methodology 
developed by the Lower Mississippi Valley Division of the Corps. The District 
has used this methodology a great deal in the past. The methodology addresses 
habitat value for forested habitat at a broad-based community level rather 
than a species-specific level (such as the WHAG). 

The District believes that it has minimized the adverse impacts to 
forested habitat to the maximum extent possible, consistent with the need to 
address the study objectives for the project. All identified unavoidable 
impacts to forested habitat have been offset with compensatory mitigation as 
described in APPENDIX DPR-J. 

We disagree with the concept of linking mitigation on Swan Lake to efforts 
on future EMP projects. It is likely that nearly all EMP projects will of 
necessity require some forest clearing. However, the District is prepared to 
mitigate each of these locations on a site by site basis. The specific 
options employed in addressing forest mitigation are covered in APPENDIX 
DPR-J. The District does not feel that the establishment of a cypress swamp 
is sound from an ecological standpoint. While cypress trees will grow if 
planted in this area, naturally occurring stands of this forest type do not 
extend this far upriver. 

The District does not believe that mitigation for the loss of nonforested 
wetlands is appropriate. Except for the placement of the lake closures, there 
will be little impact to this habitat. Approximately 8 acres of non-forested 
wetland will be eliminated by the construction of the lake closure structures; 
at a compensation ratio of 1.5:1 about 2 acres of replacement wetland would be 
needed. Any adverse impacts are more than compensated for by the positive 
effects of the project on non-forested wetlands habitat acres (i.e. a net gain 
of 502 acres, see Draft DPR, Figure 9). 

A compensation plan for bottomland forest is included as part of APPENDIX 
DPR-J. 

Impacts of Changed Lake Hydrology. The impacts of an altered lake 
hydrology on the remaining forested habitat is expected to be rather subtle 
and generally beneficial. APPENDIX DPR-P, Figure P-2 provides our best 
estimate of the changed hydrology of the lake with the project compared to a 
no project condition. During the dormancy period the hydrology of the area 
would not be very different with or without a project. The period of most 
concern would be the growing season, say May to September. During this 
period, water levels would be typically lower in the forested shoreline areas. 
This drier condition is likely to cause some gradual changes in the species 
composition of this floodplain forest. This change is viewed as beneficial 
from a habitat perspective. With drier conditions, we expect to see increased 
ground cover and understory development and an increase in the oak trees that 
were once so abundant in the preimpoundment floodplain forest of this area. 
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Hillside Erosion. The sources of hillside erosion in the local watershed 
is 65 percent sheet and rill, 30 percent ephemeral, and 5 percent gully 
erosion. We agree that the sediment traps do not address the actual source of 
the sediment; however, they do keep the soil in the uplands and out of swan 
Lake. The use of other methods such as you have described is the reason for 
the existence of the scs. Farm planning is the key to wide scale change in 
the source of sedimentation. SCS encourages farm planning within the county 
which is essentially wise use of the soils resource. In conjunction with the 
construction .of the sediment traps will be the development of vegetative 
buffers around these sites. The dams will be grassed covered, but upstream of 
the dams some tree vegetation will be permissible. The District is very 
supportive of all scs farm planning efforts as increased soil conservation 
practices will help extend the efficiency and utility of the sediment 
detention basins. The above discussion has been incorporated into the Final 
EA and Finding of No Significant Impact. 

PRIMARY WATER QUALITY IMPACTS 

We have assessed the potential for dredged material (lake sediments) to be 
contaminated with pollutants. Our assessment was based on published 
literature, an unpublished report, and sampling efforts conducted by the 
District. 

We are concerned with some of your comments about contaminants (i.e., "If 
the sediments contain contaminants, they should not be used to construct 
islands or side casted to another location ••. " (page 3, paragraph 3)). This 
statement implies that a sample is contaminated regardless of the 
concentration of the contaminant. There is no reference to sediment criteria, 
guidelines, or standards to be used to determine if sediments are 
contaminated. Does your agency have such criteria? 

Published Information. The 10 metals listed in your letter (except 
selenium) and organic carbon were included in a recent study of the 
concentration of about 40 elements found in sediments of backwater lakes of 
the Illinois River [Cahill, R. A. and J. D. Steele. 1986. Inorganic 
composition and sedimentation rates of backwater lakes associated with the 
Illinois River. Illinois State Geological Survey, Environmental Geology Notes 
115, 61 pp.]. Sediment cores were taken from Swan Lake and 17 other backwater 
lakes that range over the entire length of the Illinois River. These lakes 
were created after completion in 1933 of a series of navigation dams. 
Sediment samples were taken from material deposited since creation of the 
backwater lakes and from the preimpoundment soil substrate. At Swan Lake, 
sediment cores were taken from six sites in 1983. 

Cahill and Steele divided the backwater lake samples into three groups -
upper, middle, and lower Illinois River - according to their locations and 
calculated mean concentrations. They compared the concentrations of these 
metals and percent organic carbon among these three groups and also with data 
from pools 19 and 26 of the Mississippi River. They found that the lower 
Illinois River sites (which included Swan Lake and another adjacent lake) and 
Mississippi River sites had similar sediment compositions and that the 
concentrations of arsenic, cadmium, chromium, .copper, riickel, lead, zinc, and 
organic carbon for these two groups were lower than those of the middle 
Illinois River sites. The concentrations of these same elements were high in 
the upper Illipois River sites. (Mercury was not assessed at Swan Lake.) 
Manganese (as MnO) was one of the elements measured at Swan Lake, but the 
report did not discuss any variation of its concentration among sites on the 
river. We can forward a copy of Cahill and Steele's report if you so desire. 

Total phosphate was examined by the Illinois State Water survey in a study 
of water chemistry of the Illinois River (Kothandaraman, v., R. A. Sinclair, 
and R. L. Evans. 1981. Water chemistry of the Illinois waterway. Illinois 
State Water Survey Circular 147, 23 pp., not seen, cited in Cahill and 
Steele). Sampling of 28 stations along the entire river in 1977-78 showed 

Bl4 



that the concentrations of total phosphate were lower in the lower section of 
the river (0.39 mg/1, river miles 3-75) than for the upper section (0.52 mg/1, 
river miles 231-271). 

Unpublished Report. The U.S. Fish and Wildlife Service's Rock Island 
Field Office is currently preparing a report on a survey for contaminants in 
sediments and fish of the Illinois River from sites extending from Chicago to 
the Mississippi River. In 1989, four bottom sediment samples (ponar dredge) 
were taken from Swan Lake, as well as one composite fish sample. Sediment 
samples were analyzed for 23 inorganic elements (including selenium and 
mercury), 25 organochlorine compounds, 14 polynuclear aromatic hydrocarbon 
compounds, and percent oil/grease. All of the chlorinated hydrocarbons listed 
in your letter were tested for, except PCBs (hexachlorobenzene was examined). 
This District has received only that portion of the draft report that presents 
concentrations of organochlorine compounds in sediments. 

None of the chlorinated hydrocarbons (including hexachlorobenzene) were 
detected in sediment samples taken from Swan Lake (lower level of detection= 
0.01 ppm for sediments and tissues). Microtox and 94-hour fathead minnow 
bioassays were conducted on the sediment samples for each study site, but the 
results of these studies have not been forwarded to us. Likewise, we have not 
seen the results of analyses of fish tissues for contamination. Percent 
moisture of sediment samples from Swan Lake was included with the data on 
organochlorine compounds. As already mentioned, the Service's report is in 
draft form and not for public release, and the Rock Island office can provide 
additional information if you need it. 

District Testing. To fulfill the testing requirements of the Illinois 
Environmental Protection Agency (IEPA) for Section 401 water quality 
certification, the St. Louis District conducted supernatant tests of sediment 
and disposal waters at Swan Lake. Sediment and background water samples were 
taken from 6 sites in Swan Lake in 1990. Five parameters (total suspended 
solids, total volatile suspended solids, ammonia-nitrogen as N, lead (total), 
and zinc) were examined. The analysis did not reveal significant levels of 
lead or zinc. With regard to the other three parameters, the IEPA has 
indicated that its water quality concerns will be met if the dredge is 
encircled by a flotational collar with impervious silt screen. Employment of 
this measure will keep the dredging site isolated, and the collar and curtain 
will be kept in place until the quality of interior water returns to ambient 
levels. Water quality monitoring for total suspended solids, pH, temperature, 
P, and NH3 will be conducted on a weekly basis. Use of the collar and curtain 
was included in the Draft DPR. 

The parameters in your list for which we have not gathered or referenced 
data include chemical oxygen demand and cyanide. 

SECONDARY WATER QUALITY IMPACTS 

Agricultural Activities. The U.S. Fish and Wildlife Service and the 
Illinois Department of Conservation are not planning any additional 
agricultural activities on lands under their management located adjacent to 
Swan Lake. There is no reason to believe that the proposed project will 
encourage additional agricultural activities within watersheds outside the 
project area that drain into swan Lake. Conversely, the proposal includes the 
construction of 95 water and sediment control basins, 55 ponds, and 40 
terraces on private lands which should result in a net decrease of farmed 
acreage within the watersheds. 

Recreational Use. Recreation was addressed on p. 69 of the main report. 
Access to Swan Lake from the Illinois River will no longer be available, but 
two new boat launching ramps will be constructed to allow access from land. 
Recreational and commercial fishing on the lake is currently limited because 
of the shallow depths. There is essentially no recreational (motor) boating 
on the lake now. Creation of deep water as a byproduct of dredging may result 
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in a small increase in recreational and commercial fishing but not 
recreational boating. There has not been any change in management plans to 
increase recreational use on the lake. There is no proposal for marina 
development in the vicinity of the project site. 

Vegetation Plantings. The use of grasses to vegetate the islands was 
proposed for two reasons. First, the newly created islands would require 
immediate stabilization of the substrate, and grasses are often used for this 
purpose. second, the U.S. Fish and Wildlife Service wants to create island 
nesting habitat for mallards, and grasses are often used to create suitable 
habitat. The Service plans to maintain grassy vegetation on only some of the 
islands, whereas the remainder will be allowed to undergo natural vegetational 
succession. Structural and species diversity will increase on the unmanaged 
islands as woody and other herqaceous species invade and become established. 
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Illinois Depqrtment of Conservation 
life and land together 

REGION IV 
34 West Broadway 

Alton, Illinois 62002 
Phone 618/462-1181 

LINCOLN TOWER PLAZA • 524 SOUTH SECOND STREET • SPRINGFIELD 62701-1787 
CHICAGO OFFICE • ROOM 4-300 • 100 WEST RANDOLPH 60601 
MARK FRECH, DIRECTOR 

March 28, 1991 

Mr. Owen D. Dutt 
Department of The Army 
Planning Division 
St. Louis District, Corps of Engineers 
1222 Spruce Street 
St. Louis, MO 63103-2833 

Dear Sir: 

I have reviewed the Swan Lake Rehabilitation and Enhancement Main Report 
and propose the following comments: On page 34, second paragraph, you 
state no pumps are proposed for the Upper Swan Fuller Lake Compartment. 
This was due to the fact that the way it was pumped in the past had 
proven adequate. 

In the past the area has been pumped from the Illinois River into the 
Fuller Lake Area and allowed to flow by gravity in the Upper Swan Lake, 
to the levee. The area then is allowed to slowly fill-up until it backs 
into the Fuller Lake Area. This proves to be quite slow and is inadequate 
as management of the two areas cannot be accomplished on a separate basis. 
A dedicated pump for this area would make compartmentalization possible 
and at the same time add to the enhancement of the area. 

I also agree with the comment given by Neil Booth, Site Superintendent of 
Mississippi River Area concerning borrow sites to establish moist soil 
units. 

I want to thank you for the opportunity to review this document and to 
provide my comments, my thanks also to the St. Louis C.O.E. for their 
efforts in this matter. 

DH:msw 

cc: Deck Major 
Rick Messinger 
Neil Booth 
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Sincerely, 

!J~~i~ 
David Harper 
District Wildlife Biologist 



SLD RESPONSE TO DRAFT DPR 
COMMENTS FROM 

ILLINOIS DEPARTMENT OF CONSERVATION--DAVE HARPER 
MARCH 28, 1991 

ST. LOUIS DISTRICT RESPONSES 

Pumping Requirements. The District concurs with the Department, and a 
dedicated 20,000 GPM reversible pump will be included for the Upper 
Swan/Fuller Lake portion of the project. 

Borrow Pit Configuration. The District concurs with the Department; the 
borrow pits will be placed and otherwise configured so as to optimize their 
utility as wetlands habitat. 
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Illinois 
Qepartment of 
Conservation 
life and land together 

office 
memorondur.1 

to: 

from: 

date: 

subject: 

District Engineer - St. Louis District C.O.E. 

Neil Booth - Mississippi River Area Site Superintendent 

March 25, 1991 

Comments on Swan Lake Draft DPR 

In reviewing the subject document, my major areas of interest 
were the sections dealing with Fuller and Upper Swan Lakes. I have 
two concerns regarding the execution of the HERP. 

1) On page 34, in the second paragraph, there is a discussion 
regarding dedicated pumping facilities for Fuller / Upper Swan 
Lakes. Water level management, and the ability to do so, is a 
major component of quality habitat development. When a multitude 
of management areas rely on one cache of pump systems, the ability 
to manage for high quality output becomes overshadowed by the need 
for quantity. 

In keeping with the purposes of HERP, it is logical and 
necessary to provide all the tools required if enhancement is the 
ultimate goal. I must reiterate my position that a dedicated pump 
station be incorporated for the Fuller/ Upper Swan Lakes portion 
of this project. 

2) In appendix N, page N-6, the plate reflects a linear 
borrow area adjacent to the riverside levee, from Hadley Landing 
south to the Fuller Lake public access area. I would recommend 
that a better approach would utilize multiple borrow sites which 
could be developed into either moist soil or static march units as 
opposed to a road ditch along the levee tow. Development of 
wetland uni ts would provide additional habitat uni ts instead of 
merely obtaining dirt for construction. 

I would like to thank you for the chance to review this 
document, and thank the St. Louis C.O.E. for their efforts in this 
matter of mutual concern. 

NB/pw 
c: Bill Donels 

Rick Messinger 
Deck Major 
Dave Harper 
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Illinois Department of Conservation 
life and land together 

REGION IV 
34 West Broadway 

Alton, Illinois 62002 
Phone 618/462-1181 

LINCOLN TOWER PLAZA • 524 SOUTH SECOND STREET • SPRINGFIELD 62701-1787 
CHICAGO OFFICE • ROOM 4-300 • 100 WEST RANDOLPH 60601 
MARK FRECH, DIRECTOR 

April 9, 1991 

~D- Dutt 
Department of the Army 
Planning Division 
St. Louis District, Corps of Engineers 
1222 Spruce Street 
St. Louis, MO. 63103-2833 

Dear Mr. Dutt: 

Thank you for the opportunity to comment on the Swan Lake Rehabilitation 
and Enhancement Main Report. I have reviewed this document and offer the 
following comments: 

1. Page 34, second paragraph - Serious thought should be given 
to a dedicated pump facility in the Fuller/Upper Swan Lake 
portion of the project in order to provide quality manage-
ment of these compartments on a separate basis. Such a 
facility will improve management capabilities and thus in-
crease recreational potentials. 

2. Appendix N, page 6 - I recommend multiple borrow pits in 
selected moist soil or static marsh ·units rather than a 
linear borrow area adjacent to the riverside levee from 
Hadley Landing to Fuller Lake. This technique would pro-
vide the ability to enhance such areas and thus provide im-
portant additional habitat units. 

Please keep me on the mailing list of commenters for this and other Corp 
projects. 

Sincerely, 

Decker Major -o 
Regional Wildlife Administrator 

DM:msw 
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SLD RESPONSE TO DRAFT DPR 
COMMEHTS FROM 

ILLINOIS DEPARTMENT OF CONSERVATION--NEIL BOOTH 
MARCH 25, 1991 

ST. LOUIS DISTRICT RESPONSES 

Pumping Requirements. The District concurs with the Department, and a 
dedicated 20,000 GPM reversible pump will be included for the Upper 
Swan/Fuller Lake portion of the project. 

Borrow Pit Configuration. The District concurs with the Department; the 
borrow pits will be placed and otherwise configured so as to optimize their 
utility as wetlands habitat. 
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SLD RESPONSE TO DRAFT DPR 
COMMENTS FROM 

ILLINOIS DEPARTMENT OF COHSERVATION--DECK MAJOR 
APRIL 9, 1991 

ST. LOUIS DISTRICT RESPONSES 

Pumping Requirements. The District concurs with the Department, and a 
dedicated 20,000 GPM reversible pump will be included for the Upper 
Swan/Fuller Lake portion of the project. 

Borrow Pit Configuration. The District concurs with the Department; the 
borrow pits will be placed and otherwise configured so as to optimize their 
utility as wetlands habitat. 



Illinois Department of Conservation 
life and land together 

LINCOLN TOWER PLAZA • 524 SOUTH SECOND STREET • SPRINGFIELD 62701-1787 
CHICAGO OFFICE • ROOM 4-300 • 100 WEST RANDOLPH 60601 

BRENT MANNING, DIRECTOR 

April 22, 1991 

-- p~ -·---·--... 
Mr. Owen,~ Dutt 
Acting Chief,"Rlanning Division 
St. Louis District" 
1222 Spruce Street 
St. Louis, Missouri 63103-2833 

Dear Mr. Dutt: 

As requested in your letter of March 7, 1991 we have reviewed and offer the following 
comments of the Swan Lake Draft Definite Project Report. 

During the pre-draft DPR meeting held January 23, 1991 it was agreed to that the 
water management plan would be reworded to indicate that the project design provides 
the physical conditions necessary for creating a wide spectrum of strategies for 
waterfowl and fisheries management. That the precise manner in which the lake will 
be managed will evolve during the initial years of the project. This fine tuning of the 
management plan will take into account the results of biological response studies to 
access alternative water control regimes. This fact should be reflected throughout the 
entire report. 

• ES-1 paragraph 2 - Calhoun Point is an HREP not a Demonstration Area. 

ES-5 - How hillside sediment control remains an unanswered question and 
hopefully a policy will be developed for the sixth annual addendum to provide 
guidance. 

• Pages 5 & 6 - Maps should be clearer so that the river and lake shorelines 
show. 

• Page 18 - first paragraph, insert and feeding efficiency after spawning 
success 

• Page 22 - Dredging - Hydraulic dredging cannot be considered due to spoiling 
would be too costly and utilizing too much space. 
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• Page 22 - Table 6 (continued), item (g) under Design Requirements: raising and 
maintaining the lake at 1-ft over normal pool for 3 months during fall and winter 
in the lower compartment would preclude fish movement from the river to the 
lake; this would be completely unacceptable. 

• Page 24 - Table 7, last item under Goal: should read Provide habitat for over 
winter survival of fish 

• Page 28 - paragraph 5, line 13, add: before overtopplng occurs at the 
upstream end to the end of the sentence 

• Page 33 - paragraph 5: To say that Swan Lake will no longer be connected to 
the river has serious negative implications to fish populations in the Illinois River 
and is not, in the strictest sense, accurate. Our agencies have agreed that the 
lower compartment will, after the initial drawdown period, be open to the river 
continuously until our research findings indicate otherwise. 

• Page 34 - second paragraph: As concluded at the pre-draft DPR review meeting 
January 23, 1991 a fixed couch pump would be included in this project for Fuller 
Lake - IDOC operation. 

• Page 35 - paragraph 6: To determine whether or not fish screens will be 
needed, we'll need to know what the intake velocity at pump intake will be. If 
the intake velocity is > 0.3 ft/sec, fish screens will be needed. 

• Page 39 - Table 13: The S corresponding to Plan C & Allow Free Movement 
for Fish, again does not reflect the interagency agreement concerning fish 
management in the lower compartment. Therefore, change S to Y and, if need 
be footnote appropriately. 

• Page 46 - New Lake Closure - Also concluded at the pre-draft meeting the new 
lake closure would be moved south to accommodate fish and wildlife 
management concerns. 

• Page 50 - paragraph 6: This paragraph needs to be changed to reflect the fact 
that the State (specifically IDOC, including Division of Fisheries) will be involved 
in this planning effort to assure that fishery benefits are included in the project. 

• Page 57 - Table 20 (continued), under Monitoring Plan: the phrase Cooperate 
with SIU-C on fish movement studies also needs to go in the row 
corresponding to Allow free movement for fish between river and later 
fall/early winter period. 

• Page 58 - paragraph 1: Another case of the 'Closure problem', mentioned 
above; change to read ... periodic closure. 

• Page 59 - The cost of land acquisition for EMP projects are not funded by the 
program in accordance with the letter of 5 February 1988, from the Office of the 
Chief of Engineers. 
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• Page 60 - The Illinois Department of Conservation will not fund rehabilitation 
costs as the non-federal sponsor. 

• Page 61 - The SCS and Calhoun County SWCD are to construct and maintain 
the hillside features so they should be monitoring the effectiveness of these 
features as part of their operation and maintenance obligation. This should 
eliminate the need for EMP to monitor the hillside. 

• Page 64 - paragraph 3: change to read: Except during very high water and 
periods during critical fish movement ... 

• Page 68 - paragraph 1: Regarding 'critical times of the year': there should be 
a statement here indicating that these critical times have not been thoroughly 
delineated but that ongoing and future, project funded research during and after 
construction will give us the necessary details. 

• Page 68 - paragraph 2: This statement, again does not reflect the interagency 
agreement concerning the management of the lower compartment of the lake. 
This agreement overrides ihe guidelines under which the refuge was 
established", thus, strike this phrase so that sentence reads: •.. would be 
managed for fish to the maximum extent possible. 

• Page 73 - The Illinois Department of Conservation is not responsible for the total 
operation and maintenance costs, but only the 25% of the Fuller Lake operation 
and maintenance costs. 

APPENDICES 

• C-12 paragraph 5: Change to read ... would be periodically closed off 

• C-15 paragraph 4: The second statement of this paragraph is conjecture and 
does not accurately reflect impacts to riverine fish populations if the lake is, 
indeed, closed off for long periods of time. Change statement to include the 
interagency agreement to operate the lower compartment for optimum benefit 
to the riverine fishery. 

• Appendix D: add Dr. Robert Sheehan to the distribution list 

Although the term large slackwater fishes was used in the AHAG evaluation of the 
project, it's not appropriate in terms of the goals and objectives of this HREP. In 
addition to the primary objective of improving the lake habitat for waterfowl, the project 
will benefit resident (Swan Lake) fish populations and, if prudently managed as agreed 
upon, will benefit Illinois River fish populations. Thus, habitat for fish in general will be 
improved. Therefore, recommend changing large slackwater fish (or slackwater fish) 
to fish or fish populations throughout these documents, except in Appendix J Project 
Habitat Quantification. This change needs to be made on, at least, the following pages: 
16, 19 (Table 5), 25 (Table 7), 67 (paragraph 8), 81. (paragraph 2) and 86 (paragraph 
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6 - twice). There may be other places so the document needs to be thoroughly 
scanned for this phrase. 

With regard to the AHAG, I agree with the FWS Coordination Act Report in that the 
methodology does not address the importance of riverine fish use of backwaters in 
general nor of Swan Lake specifically. This fact needs to be noted in Appendix J. 

The opportunity to review and comment on the Swan Lake Definite Project Report is 
appreciated. 

Sincerely, 

William R. Donels 
Environmental Management Program Manager 
Division of Planning 

80:bg 

GBM:BD:bg 
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SLD RESPONSE TO DRAFT DPR 
COMMENTS FROM 

ILLINOIS DEPARTMENT OF CONSERVATION--BILL DONELS 
APRIL 22, 1991 

ST. LOUIS DISTRICT RESPONSES 

RESPONSES TO GENERAL COMMENTS: 

Water Manaoement Plan Wording. The District concurs. Revisions have been 
made to the report text including the executive summary and the detailed 
description of the selected plan. 

RESPONSES TO SPECIFIC COMMENTS: 

ES-1 para. 2. The text has been revised per your comment. 

ES-5. The language of the Draft 6th Addendum supports the concept of 
local watershed treatment for hillside sediments when it represents a 
significant site-specific problem and where no foreseeable treatment of the 
problem would occur in the absence of a project. 

Pages 5 & 6. The shorelines have been highlighted per your comment. 

Page 18. Text revised per your comment. 

Page 22. Text revised per your comment. 

Page 22. In view of the fact that the compartments are being designed for 
a wide spectrum of potential management strategies, this design requirement 
applies equally to all compartments. 

Page 24. Text so revised. 

Page 28. Text so revised. 

Page 33. Text has been reworded to state " ••. the refuge portion of Swan 
Lake would no longer be dependably connected to the river." 

Page 34. The paragraph has been reworded to indicate our meeting 
agreement regarding the upper Swan/Fuller Lake pump. 

Page 35. Water velocity near the pump would be about 1.25 ft/sec. This 
is higher than the Department's recommended maximum water velocity of 0.3 to 
0.5 ft/sec to avoid fish entrainment (telephone conversation 13 June 91 
between Dave Gates (SLD) and Butch Atwood (IDOC). 

The District has evaluated the problem and has concluded that provision 
should be made for a fish screen device; however, it is anticipated that such 
a device would reduce, but not eliminate, the potential for fish entrainment. 
In evaluating the design for this feature, two factors were considered: (1) 
the location of the screen and (2) the sizing of the screen. 

The most obvious location to place a fish screen is at the gate entrance 
to the pump chamber. Using a chain hoist, a gate placed at this location 
would still be manageable (10-foot wide) from a maintenance standpoint. The 
water velocity at this location would be 0.75 ft/sec. To achieve a position 
where water velocity would drop to 0.5 ft/sec would require additional wall 
modifications, and one would require a screen opening of 15 feet. While 
possible to create such an opening, the design of a screen with a mesh small 
enough to exclude young fish, while at the same time not creating a water flow 
capacity problem, does not appear to be feasible. The District believes that 
the screen mesh should not be less than 1.5 inch x 1.5 inch, or else 
significant amounts of debris will collect, thus impeding water flow. 
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Since fish not able to pass through a 1.5 inch opening would likely be 
able to withstand a water velocity of at least 0.75 ft/sec, the most cost-
efficient screen would be one placed at the 10-foot wide chamber opening. 
With the use of such a screen, some mortality of younger fish would be 
expected. In view of the fact that mortality factors can act in a 
compensatory fashion, the overall significance of entrainment could be minor. 
Furthermore, it should be noted that in actual river management practice, the 
need for fish screens has been ignored. 

The Final DPR includes a fish screen with 1.5 inch x 1.5 inch mesh be 
placed at the 10-foot chamber opening. The significance of this screen in 
reducing fish entrainment should be evaluated as part of the biological 
response studies. If the Department has some alternative fish screen designs 
that might apply, the District will give consideration to these designs during 
the preparation of Plans and Specifications. 

Page 39. Text so revised. 

Page 46. As agreed, the structure has been relocated. The structure is 
now located opposite R.M 7.2. This new location represents the southern most 
placement of the structure that does not drastically alter the units 
hydrology. The page 46 text has been adjusted to reflect this new location. 

Page SO. Text so revised. 

Page 57. Text so revised. 

Page 58. Text so revised. 

Page 59. The cost of lands acquisition has been deleted from the TABLE 21 
cost estimate summary. 

Page 60. 2iti&'i:Ui.i?~'fiSpgni,Hi!: Rehabilitation, as indicated on page 60 of 
the text, is b"a:s·ea···oii .. miitiial""·agreement. From your statement we must assume 
that the project would not be rehabilitated in the event of a major structural 
failure. 

Page 61. We disagree. The Corps has the ultimate responsibility for the 
monitoring effort. In the program to date, the fact that a project feature 
has been cost-shared 75 percent Federal and 25 percent non-Federal, has not 
altered cost allocation on monitoring as 100 percent Federal. 

Page 64. Text so revised. 

Page 68. Text so revised. 

Page 68. The Service has indicated that the phrase " ••• within the 
guidelines under which the refuge was established" cannot be deleted. This 
statement is the basis for the Service's Refuge Compatibility Statement. 
However, in recognition of your concern, the District has adjusted the DPR 
text to better reflect our interagency understanding on the future management 
of the site. The paragraph now reads " ••• The Swan Lake refuge compartments 
(2,563 acres) would be managed for fish to the maximum extent possible within 
the guidelines under which the refuge was established. However, the Service 
has voiced considerable flexibility in this regard. It has been agreed 
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between the agencies that while waterfowl management remains the primary focus 
of this EMP project, major emphasis will also be given to the fisheries 
resource, particularly in the lower lake compartment. The precise manner in 
which the lake compartments will be managed will evolve during the initial 
years of the project. This fine tuning of the management plan will take into 
account the results of biological response studies to access alternative water 
control regimes." 

Page 73. Text so revised 

Page c-12. Text so revised. 

Page c-15. Text so revised. 

APPENDIX D. Dr. Sheehan's name has been added to the list. 

Reference to Slackwater Fishes. The text has been adjusted per your 
comment. 

Reference to AHAG Limitations. We agree with your comment. The present 
state-of-the-art for the AHAG does not yet take into account the exchange of 
fish between the river and backwater. This limitation is now so noted in 
APPENDIX J. 
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OTHER ILLINOIS DEPARTMENT. OF CONSERVATION CONCERNS 

Other IDOC concerns expressed, but not mentioned in the preceding letters 
from the Department, are described as follows: 

Culvert Pipe Invert. IDOC requested that the invert of the culvert pipe 
at the upper Swan/Fuller Lake management unit be changed from 417 NGVD to 416 
NGVD to be more compatible with management needs. 

Action Taken. The District has changed the pipe invert to 416 NGVD. 

Post-project Corps Hosted Coordination Meetings. IDOC believes that post-
project meetings between the Corps, USFWS, and IDOC are needed to reassess the 
water management plan for the project area in view of incoming results from 
the biological response monitoring studies. 

Action Taken. The District concurs, and annual or more frequent meetings 
will be held in connection with the preparation of the Co-op Agreement Annual 
Management Plan for the site. 

Swan Lake Interior Closure Realignment. IDOC and the USFWS have requested 
that the middle lake closure be moved back to its original location. While 
they recognize that the District moved the structure upstream as a cost 
savings measure, they feel that the changed degree of emphasis between 
waterfowl management interests in the middle lake compartment and fisheries 
management interests in the lower lake compartment is unacceptable. 

Action Taken. The District has shifted the alignment back to its original 
location. 
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Illinois Department of lransportation 
Division of Water Resources 
2300 South Dirksen Parkway /Springfield, lllinois/62764 

March 29, 1991 

SUBJECT: Swan Lake Rehabilitation and Enhancement Project 
Calhoun County 

District Engineer 
St. Louis District, Corps of Engineers 
ATTN: Plan Formulation Branch (CELMS-PD-F) 
1222 Spruce Street 
St. Louis, Missouri 63103-2833 

Gentlemen: 

Thank you for your recent submittal of the February 1991 Draft 
Definite Project Report. We have determined that most of the 
project will lie in the floodway of the Illinois River. 
Therefore, an Illinois Department of Transportation, Division 
of Water Resources (IDOT/DWR.) permit will be required. An 
application packet is enclosed for your convenience. 

We have some concerns regarding the proposed levee and 
closures. The plans show that the levee will run along the 
Illinois River for approximately 10 miles and will have an 
average height of about 7'. The average top elevation is 
approximately 427.0'. The 100-year flood elevation at the site 
is 441.0'. Therefore, the levee should have no appreciable 
impact on 100-year flood flows. However, the report states 
that the top of levee elevation represents a stage that 
corresponds to an approximate recurrence interval of 2 to 3 
years. The top elevations of the proposed enclosure and 
downstream control structure are essentially the same as the 
average levee height. It is requested that a detailed 
hydraulic analysis be performed to determine what flooding 
impacts, if any, the structures would have on upstream and 
downstream properties. The flooding event corresponding to a 
stage just before levee overtopping should be utilized. The 
structures will be permissible if the analysis demonstrates 
that, considering both singular and cumulative effects, flood 
damages will not be increased outside the project 
right-of-way. Our requirements for levees are enclosed for 
your convenience. The proposed pump sites, islands, water 
control structures, and boat ramps are relatively minor 
projects and appear to be permissible. 

Since Swan Lake is contiguous to the Illinois River, the lake 
is considered a public body of water. Accordingly, it must be 
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District Engineer 
St. Louis District, Corps of Engineers 
Page 2 
March 29, 1991 

demonstrated that the construction will not result in: 

1. An obstruction to, or interference with, the 
navigability of the public body of water; 

2. An encroachment in the public body of water; or 

3. An impairment of any rights, interests or uses of the 
public in any public body of water or in the natural 
resources connected therewith. 

To address these potential impacts, please provide the 
following supplemental information along with the application: 

1. An evaluation of the benefits to the public interest in 
the body of water which would result from the activity; 

2. A discussion of the measures to be provided in project 
design, construction and operation which would minimize 
and/or mitigate the negative impacts; and 

3. An analysis of the extent and permanence of the 
activity's encroachment on the body of water and of any 
impairment the activity would have on the rights, 
interests or uses of the public in the body of water and 
in the natural resources connected therewith. The 
analysis shall consider both the activity alone and the 
combined effects of similar activities which exist 
and/or could be lawfully undertaken in the locality. 
The analysis should be expressed in quantitative terms 
to the fullest extent practicable. 

If you have any questions or comments, please feel free to 
contact Robert Pugh of my staff at 217/782-3862. 

Sincerely, 

~-=-. l i~ /\----~- /.\ --Dennis 1. Ken~ P.E., Head 
Technical Analysis and Permit Unit 

DLK:RWP/4206r 
cc: Calhoun County (Janet Droege) 
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DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS, MISSOURI 63103-2833 

REPLY TO 
ATTENTION OF: 

Plan Formulation Branch 
Planning Division 

Mr. Don Vonnahme, Director 
Illinois Department of Transportation 
Division of Water Resources 
2300 South Dirksen Parkway 
Springfield, Illinois 62764 

Dear Mr. Vonnahme: 

This letter is in response to your March 29, 1991, letter of 
comment on the Draft DPR for the Swan Lake Habitat Rehabilitation and 
Enhancement Project (HREP). Per your request, a permit application 
has been prepared and is enclosed as Enclosure 1. The following 
paragraphs address other concerns mentioned in your letter. 

Levee/Closures Concerns. The low earthen levee was designed to 
prevent frequent Illinois River floods depositing sediments within 
the Swan Lake and Fuller Lake areas. This approximately 8 mile long 
levee will have an average height of 3 feet above the natural high 
ground on the peninsula between the Illinois River and Swan Lake. 
The average height of the levee is 6 to 7 feet since most of the 
construction of the levee takes place on lower ground adjacent to 
Swan Lake to make use of the excavated ditch material removed from 
the lake. The average levee crown elevation is 427 NGVD construction 
grade, but after settlement it will be about 426 NGVD. 

The impacts of the proposed low levees for Swan and Stump Lakes on 
upstream water surface profiles are judged to be insignificant. An 
HEC-2 water surface profile analysis was performed on the Illinois 
River with the low levees proposed at both the Swan Lake project as 
well as the proposed Stump Lake project directly across the river. A 
range of floods from the 2-year through the 500-year recurrence 
interval were tested for both existing and proposed conditions 
(Enclosure 2) . 

For the 5-year through the 500-year flood events no impact on the 
water surface elevations occurs, since the low levees are 
considerably overtopped. Likewise, for events more frequent than the 
2-year, there is essentially no impact since the combination of the 
regulated pool at Mel Price Lock and Dam and the low flows in the 
Illinois River produces stages below the natural high banks along 
this reach. 

The most relevant flooding event with regard to the two proposed 

low levee projects is the 2-year event. With both the Swan Lake and 
Stump Lake levees in-place, the maximum increase in the water surface 
profile is at the upstream end of the projects. The impact would be 

about 0.1 feet. 

Lands just upstream of the project consist of leveed farmland and 

Corps owned lands managed for fish and wildlife purposes. The 
project would not significantly impact these areas. Structures in 
the floodplain immediately adjacent to the river typically consist of 

cabins on Corps leased lands. These cabins are typically on stilts, 

B33 



-2-

with the floors of most of the structures being well above the top of 
the proposed levee. 

Navigability. The closure of the lower lake opening to the 
Illinois River will not cause an obstruction to commercial navigation 
traffic. The structure merely forms an extension of the existing 
bankline and therefore does not protrude out into the river. 

Traditional small boat traffic access from the river to the lake 
will be obstructed by the closure structure. To offset this impact, 
two boat ramps will be constructed along the lake's west shore. Due 
to the increased shallowness of the lake in recent years, small boat 
movement has been difficult. Lake dredging for the creation of the 
levee and islands will create a network of deepwater channels linking 
up with the boat ramp areas. This should facilitate small boat 
movement. 

Water Encroachment. The project will not represent an 
encroachment of the lake. The lake presently serves as a wildlife 
refuge, the perpetuation of the goals of which is the intent of the 
Swan Lake HREP project. The future quantity and quality of this lake 
area as a wetlands habitat supporting waterfowl and fish populations 
will be improved. 

Rights, Interests or Uses. The refuge is maintained for the 
enjoyment of the general public, providing opportunities for 
commercial and sport fishing, wildlife observation, wildlife 
photography and similar activities. The proposed Swan Lake habitat 
improvements will enhance, not detract from, that refuge goal. 

Construction of the project will cause some change on the lake's 
hydrology sufficient to affect approximately 92 acres of lands along 
the west shore of the lake up to elevation 424 NGVD. To compensate 
landowners for damages to those lands, the U.S. Fish and Wildlife 
Service will acquire those lands by either fee title or by flowage 
easements. 

Other Information. The enclosed DPR also contains an integrated 
Environmental Assessment (EA) for the project. The EA addresses in 
detail many topics dealing with the project's impacts. The DPR 
appendices also provide quantitative information on many of the 
project's effects (e.g. APPENDIX DPR-J provides the project's habitat 
quantification). 

If the Department has any additional questions, please call Dave 
Gates, Swan Lake Study Manager, at 314/331-8478. 

Enclosures 
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Colonel, U.S. Army 
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JOINT APPLICATION FORM 
I. Application Number (to be auigned by Agency) 

I 
2. Date 

l 
3. For aoency use only {Date Rece,ved) 

-
26 7 91 

Day Month Year 
~- Name and addreas of applicant 5. Name, addre11, and title of authorized agent 
U.S. Army Corps of Engineers Owen D. Dutt 

St. Louis District Actinf Chief, Planning Division 
U.S. rmy Corps of Engineers 1222 Spruce Street St. Louis District 

St. Louis, MO 63103-2833 1222 Spruce Street 
St. Louis, MO 63103-2833 

A/C(314) 331-8451 A1C (314 l 331-8451 Telephone no. during Telephone no. during --buain•ss hours A/C ( ) bu1ine11 houn 
A/C ( ) 

II. Projeet DeIcription and Remarks: Describe in detail the propooed activity, It• purpooe, and Intended use. UI• attachment• if needei. 
The Attachment 1 Definite Project Report (DPR) describes in detail the proposed Swan Lake 
Habitat Rehabilitation and Enhancement project. See project plan maps p. ES-4 and p.38, 
project features description p. ES-3 an-d p's. 45-48, the project goals and objectives 
p. ES-2. The back of the DPR Main Report provides the project design drawings. The 
intended project purpose is habitat improvement compatible with the operational mandates 
of the Mark Twain National Wildlife Refuge. The Section 404 analysis is provided by 
APPENDIX C of the DPR. 

7. Names. addreu, and telephone number• ot all adjoining and potentially affected property ownerI, Including the owner of aubjeet property if different from applicant Project could affect certain private properties via hydrology effects to elevation 424 NGVD. The U.S. Fish and Wildlife Service will acquire the affected property by fee tile or by flowa~e easements. DPR APPENDIX R shows the general location of the affected landE Attachment provides a list of purported landowners based on tax assessment records. There could be others. In the event the project is approved, a formal landowners' meetir will be called to explain or answer questions relating to real estate acquisition. 

I. Locatloft of activity 
Legal 0..crlption: 

S!tlan Lake .I.6.N Rill Name of waterway at location of the activity 1/4 See. Twp. Rge. P1r 
Adclrna: T7N RZW 

Adjacent to Illinois River Miles 5 - 13 (Brussels & Nutwood 7k Min Quadrangle) 2 
Str-., road, or -r clelcriptive location 

Brussels Hardin 
In or near city or town Name of Local Governing Community 

Calhoun Illinois 62047 
County State Zip Code 

t. Date activity 11 propa.ed to commence October 1992 E1timated Time of Con1truction 2 years 
10. II any portion ot the activity for which authorization is 1ought now complete? --- Yea ...JL No If answer is •y••• giv• rea1on1 in item 6. 

Month and Year the activity was completed Indicate the exi1ting work on drawings. 

11. Liat aH approval1 or certification, required by other federal. Interstate. state, or local agef\clea for any 1tructures. con1truction, diachargff, clepoIita, or other ec!hritlff de1cribed in thia application. If thiI form ii being ua..o for concurrent application to the Corpa ol Englneera, lllinoia Department of Tran1portation and Illinois Environmental Protection Agency, thne agencies need not be listed. ' 

l11uiag !Qco,x lxgc i!Qgcg~at ldcrum,ati12o ~g Cai.: gf 6Qglic11.:aa 
J~~c 1t':'0~9 l ( See IEPA Water Quality Certification Unknown Dec 6' 1990 Atch 3 

IEPA Permit to Burn - To be applied for after project approval -
Corps Section 404 Permit - To be applied for after project approval -

--
12. Has any agel"lcy de~•ed approval for the activity described herein or for any activity d,rectedty related to the activity described herein. Ye1 __x__ No (If •ve,•, explain in item 6) ---
13 Application is herebv made for authorizations 

of the activities described here,n. I certrfy that 
I am familiar with the 1nformat1on contained m 
the Application, and that to the best of my 
knowledge and belief, such mformation is true, 
complete. and accurate I further Cf.>rt1fy that I 
po11e,1 the authority to 1.mdettake the 
proposed act1vct1e1 

NCR FORM 426 
l? ~FP Q() 

Signature of Ai,pheant or Authorized Agent 

OWEN D, DUTT, Acting Chief, Planning Division 
Typed or Printed Name ot Apphc&nl or Authoozed Agent 
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C.fl.c4.0. 

c:Eup£7..aL107.. of cll-16.-£6.-6.-mEnti 
Caffz.oun County 

d-/a ... dln, ifLLLnol~ 62047 P.O. !Box 30: 

P!L(6,s} 576-804; 
April 18, 1991 

0 ' J ,- i' __ ) _.i ,, ) '.. .,'. ---~-_))./ Lf'fl ,CJ,/,;"\.~ ~- ·-

U.S. Army Corps of Engineers 
Real Estate Division 

. ..j.--

Attn: Dianne Jones 
1222 Spruce 
St. Louis, Missouri 63103-2833 

Dear Ms. Jones 

Listed below is a list of names and addresses you requested by phone. 

Sec./Twp./R 

8/13/1 

8/13/1 

8/13/1 

6/13/1 

6/13/1 
31/12/1 

31/12/1 

25/12/2 

25/12(2 

25/12/2 
25/12/2 

Name 

Patricia A. & Diane 
Baalman 
Golden Eagle Wildlife 
Preserve, Inc. 

Anthony Zamarioni 

John L. & Mary Turner 

Mrs. Frank Lageman 
Gilbert Kinder (Now 
owned by Carl H. _ 
Wittmond 

Brussels Land, Inc.· 

(Small Tracts) 
Hazel Bimslager 
Susan A. Wofford 
Carl B. & JoAnn Kiel 
Lawrence Bimslager (Now 

Address Phone 

Meppen, IL 62064 618-396-2535 

%Mark Arneson, Inc. 
Arneson Const. Co. 
34 Crown Manor 
Chesterfield, MO 63005 Unknown 
800 E. Lake St. 
Collinsville, IL 62234 Unknown 
425 Sheration Or. 
Belleville, IL 62223 Unknown 
Brussels, IL 62013 Unknown 

Brussels, IL 62013 618-883-2345 
% R. L. Brady 
1937 Chamfers Farm Rd. 
Chesterfield, MO 63005 Unknown 

Brussels, IL 62013 
Brussels, IL 62013 
Brussels, IL 62013 

618-883-2322 
Unknown 
Unknown 

owned by Carl Wittmond)Brussels, IL 62013 
IL 62013 

618-883-2345 
618-883-2185 Cecelia Bonner Brussels, 

Albert Middeke (Now 
owned by Hytek Pork, 
Inc.· 
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% Swine Manage. Co. 
1620 Superior St.-Box 754 
Webster City, Iowa 50595 

Attachment 2 



U. S. Army Corps of Engineers 

25/12/2 
24/12/2 

24/12/2 
24/12/2 

Bernard Brinkman 
Clifford Hillen 

Edward Hillen 
James Klaas ( Now 
owned by 

Sievers Bros. Pork 
Manage. 

% Roy Si eve rs 

-2- Ap r i 1 18 , 1 9 91 

Brussels, IL 62013 618-396-2434 
1808 Meyer Blvd. 
Blue Springs, MO 64015 Unknown 
Meppen, IL 62064 618-396-2550 

Batchtown, IL 62006 618-396-2566 

If we can be of further assistance, please let us know. 

RLD:gfs 

B37 

Roberta L. Delany 
Supervisor of Assessments 



o:l w 
00 

(:j/:) 

1./ 
II 

EFFECT OF BOTH SWAN LAKE & STUMP LAKE PROPOSED LEVEES 
ON UPSTREAM WATER SURFACE PROFILES--1/ 2/ 

s, 10, 25, 50, 100 & 500-YEAR RETURN PERIODS 

River ·MLLe Location Increase In Depth Over Without Project Conditions (Feet) 
Return Period (Years) 

2 5 10 25 50 100 500 

13.5 Upstream Limits of Swan Lake & .13 0 0 0 0 0 0 
Stump Lake Proposed Levees 

21.6 Hardin Gage .07 0 0 0 0 0 0 

31. 7 Kampsville .05 0 0 0 0 0 0 

43.2 Pearl Gage 0 0 0 0 0 0 0 

56.0 Florence Gage 0 0 0 0 0 0 0 

70.8 Meredosia Gage 0 0 0 0 0 0 0 

Net increase over future without project condition. 

Levee overtops at approximate 2-year recurrence interval, or 426 NGVD. 

Assumes Grafton is in a regulated pool situation, i.e. <420 NGVD with a mean elevation of 419.6 NGVD. 
Grafton is in a regulated situation 90 percent of the time. 

Enclosure 2 



Calhoun County Soil & Water Conservation District 
P.O. Box 516 - Hardin, IL 62047 - Phone 576-2723 

May 22, 1991 

Dear Sirs, 

This letter is being written to assure you that the 
Calhotm Cotmty Soil and Water Conservation District, (CCSWCD), 
is in support of the proposed Swan Lake Habitat Rehabilitation 
and Enhance:nent Project (HREP). 

If any assistance is needed in this project, please 
feel free to contact our office. 
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Sincerely, 

Kenneth Friedel 
CCSWCD Chairman 

CONSERVATION - DEVELOPMENT - SELF-GOVERNMENT 
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Illinois Department of Transportation 
Division of Water Resources · 
3215 Executive Park Drive/ P .0. Box 19484 / Springfield, Illinois/ 62794-9484 

' 
January 28, 1992 

SUBJECT:. Levee Construction 
Swan Lake Rehabilitation and Enhancement Project 
Illinois River Floodplain 
Calhoun County 

Swan Lake Study Manager 
U. S. Army Corps of Engineers 
St. L~uis District 
1222 Spruce Street 
St. Louis, Missouri 63103-2833 

Attention: Dave Gates 

Gentlemen: 

Thank you for your application for permit for the subject 
project and response to our March 29, 1991 letter. 

After a review of the submitted information, we concur with 
your analysis of the project. The Swan Lake project, in 
conjunction with a similar project on Stump Lake, is estimated 
to increase the water surface elevation by 0.13' during the 
2-year recurrance interval at the upstream project limits. No 
stage increases will occur for recurrance intervals greater 
than 2 years since the proposed levee will be overtopped. 
Accordingly, the proposed project meets our requirements as 
they apply to the Illinois River floodplain. 

However, it is required that flood easements be obtained for 
all areas inundated behind the levee during the 100-year 
recurrance interval on the drainage basin of Swan Lake, or the 
maximum pool elevation of the lake (426.0 NGVD) whichever is 
higher. 

Finally, the Department requests further consideration be given 
to the accessability of the general public to the lake upon 
completion of the project. Closure of the lake outlet would 
appear to greatly reduce the convenience of accessing its 
waters from the Illinois River. 

Upon receipt of the requested information, we will continue to 
review your application. Please contact Dennis Luebbe of my 
staff at 217/782-3862 if you have any questions or comments. 

Sincerely, 

~-~. Dennis L. y, 
.• Technical Anal sis 

P.E., Head 
and Permit Unit 

DLK:DML:lmt 
cc: Illinois Department of Conservation 

Illinois Environmental Protection Agency 
CaThoun County (Donna Powers) 
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Plan Formulation Branch 
Planning Division 

Mr. Dennis L. Kennedy 

April 28, 1992 

Technical Analysis and Permit Unit 
Illinois Department of Transportation 
Division of Water Resources 
3215 Executive Park Drive 
P.O. Box 19484 
Springfield, Illinois 62794-9484 

Dear Mr. Kennedy: 

This is in response to your letter of January 28, 1992 
regarding the Swan Lake Habitat Rehabilitation and Enhancement 
Project (HREP), Calhoun County, Illinois. 

In late January, Dave Gates of my staff and Dennis Luebbe of 
your staff discussed the Department's permit concerns. Mr. 
Luebbe indicated, and the letter states, that the Department is 
concerned that landowners be fairly compensated for project 
induced interior impacts from hillside runoff. Mr. Luebbe 
indicated that in the District's analysis we had considered only 
the effects of a 50-year flood event, not a 100-year event, as 
required by the Department. 

Mr. Gates explained that the use of a 50-year event for the 
flowage easement elevation of 424 NGVD was based on a so-year 
project life. After consulting with the project's hydrologist, 
Mr. Gates was able to provide the following additional 
information. The original so-year event determination was based 
on a worst case scenario. It was assumed that the lake was being 
managed at a maximum water level of 421 NGVD when it was hit with 
the so-year event. This 421 elevation is high; in actuality the 
lower lake will more probably be managed at a maximum elevation 
of 419.5 and the middle lake at 420.5. Also, as part of the 
worst case situation, it was assumed that the system was closed; 
in actuality it might be possible to open the gates in 
anticipation of a severe flood event. However, assuming the 
worst, the lake would rise to 423.6 NGVD. Since our contour maps 
were in 2-foot increments we rounded up to the nearest contour 
line or 424 NGVD. Reexamination of the data indicated that the 
elevation of a 100-year event would be exactly elevation 424 
NGVD. Accordingly, a flowage easement line of 424 NGVD is 
sufficient for a 100-year event. 
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Your January 28 letter requested that further consideration 
be given to the accessibility of the general public to the lake 
upon completion of the project. The District has included two 
boat ramp areas along the lake's west shore in an attempt to 
offset a loss of river access to the lake. During the Plans and 
Specifications phase of the project, the District will take an 
additional look at the lower lake compartment. This unit will 
likely be managed at normal pool elevation much of the year. It 
may be possible to increase the width of the stop-log chambers 
sufficient for boat access. However, the acceptability of this 
approach would have to be coordinated with the refuge staff. In 
the past, the Service has expressed a desire to restrict boat 
access from the river. 

We hope that this additional information will facilitate your 
review of our permit application. If you have any further 
questions please contact Mr. Gates at 314-331-8478. 

Owen D. Dutt 
Chief, Planning Division 
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Illinois Department of Transportation 
Division of Water Resources 
3215 Executive Park Drive/ P .0. Box 19484 / Springfield, Illinois/ 62794-9484 

May 26, 1992 

SUBJECT: Levee Construction 
Swan Lake Rehabilitation and Enhancement Project 
Illinois River Floodplain 
Calhoun County 

Swan Lake Study Manager 
U.S. Army Corps of Engi~eers 
St. Louis District 
1222 Spruce Street 
St. Louis, Missouri 63103-2833 

ATTENTION: David Gates 

Gentlemen: 

Thank you for your recent facsimile of hillside data for the 
subject project. 

To clarify the runoff volumes attributed to the watershed 
behind the levee, please submit a location sheet of the 
previously transmitted sub-basins. He compute a drainage area 
of 42.7 square miles vs. your 34.9 square mile submittal. In 
addition, please comment on the source of your precipitation 
data. Was Bulletin 70 (Illinois State Water Survey, 1989) data 
used? 

Upon receipt of the requested information we will continue to 
process your app1ication. If you have any questions or 
comments please contact Dennis Luebbe of my staff at 
217 /782-3862. 

Sincerely, 

0-:-~.~ 
Dennis L. y, P.E., Head 
Technical is and Permit Unit 

DLK:DML:crn 
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Dennis L. Kennedy, P.E., Head 
Technical Analysis and Permit Unit Illinois Department 0£ Transportation Division of Water Resources 
3215 Executive Park Drive 
P.O. Box 19484 
Springfield, Illinois 62794-9484 

Dear Dennis: 

The following provides the information that you requested from the District in your letter of May 26, 1992. 
The source of the precipitation data was the National Weather Service TP 40. · 

Our previously provided runoff analysis for Swan Lake considered only that portion of the project area affecting Swan Lake Refuge. The Upper Swan and Fuller Lake area (USFLA) includes a drainage area of 7.6 square miles. This area plus the previous analyzed area of 34.9 square miles equals 42.5 square miles, and is very close to your estimate of 42.7 square miles £or the entire watershed. 

The USFLA was not included in the original analysis since it would not result in potential impacts to adjacent properties. IDOC will manage the unit post-project in the same manner that it did prior to project installation. Historically, management of the USFLA has not been a point of contention with adjacent property owners. 

It may be of interest to note that the Corps owns land adjacent to the USFLA to a higher elevation than in the refuge portion of the lake complex (i.e. to about 425 NGVD). 
A drainage area and sub-basins location sheet is being mailed to your office. 

If you have any further gu.:;stions, please contact me at 314-331-8478. 
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Sincerely, 

Dave Gates, Study Manager 
Plan Formulation Branch 
Planning Division 



-, 
Illinois Department of Transportation 
Division of Water Resources · 3215 Executive Park Drive/ P.O. Box 19484 / Springfield, Illinois/ 62794-9484 

June a. 1992 

SUBJECT: Permit Ho. 21087 
Swan Lake Habitat Rehabilitation 
and -Enhancement Project 
Il 1 inoi s River 
Calhoun County 

U.S. Army Corps of Enginears 
St. Louis District 
1222 Spruce Street 
St. Louis. Missouri 63103-2833 

Gentlemen: 
We are enclosing Permit Ho. 21087 authorizing the subject project. In addition to the general conditions of the permit, this approval is subject to.the following special condition: 
1. This permit is based. in part, on the acquistion of flood easements on a11 properties affected by the project below elevation 424.0 HGVO. 
If any changes in the plans or location of the work are found necessary, -revised plans should be submitted promptly to this office so that they may receive approval before work thereon is begun. Hhen the work is done, please provide written notification that the project has been completed in accordance with the approved plans and conditions of the permit. 
Please acknoYledge receipt of this permit by hav1ng the attached acceptance blank properly executed and returned to us within sixty (60) days from the date of the permit. 

Sincerely. 

David R. Boyce, P.E. 
Chief. Floodplain Management Section 
DRB:DML:crn 
Enclosure 
cc: Illinois Environmental 

Calhoun County 
Protection Agency (IEPA) 
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STATE OF ILLINOIS 
Permit 

N~ 21087 

Department of Transportation 
.Division of Water Resources 

2300 South Dirksen Parkway 
Springfield, Illinois 62764 

U.S. ARMY CORPS OF ENGINEERS ST. LOUIS DISTRICT 1222 SPRUCE STREET ST. LOOIS, HISSOORI 63103-2833 
To construct the Swan Lake Habitat Rehab111tation and Enhancement project 1n the l111no1s River Floodplain in CAlhoun County, 

July 26, 1991 In accordance with an appflcation dated , and the specifications and plans entftled UPPER MISSISSIPPI RIVER SYSTEM - ENVIRONMENTAL MANAGEMENT PROGRAM DEFINITE PROJEC REPORT, (SL-5) HITH INTEGRATED ENVIRONMENTAL ASSESSMENT, SHAN LAKE REHABILITATION ENHANCEMENT, MAIN REPORT AND TECHNICAL APPENDICES, POOL 26 ILLINOIS RIVER CALHOUN COUNTY, ILLINOIS, (Drafted February 1991) 

filed with the Department of Transportation and made a part hereof, and subject to the tenna and special conditions contained herein: 

Examined and Recommended: A~4 
~...:...:.!.~K.;..i r-=-K_;B=-r-:_o-w_n:===~·-~Secre::-:::::::tary::::: I App~.":i~~,',~•, Chief, fl oodp 1 a in Management II ~: ~<S:c;z£ 

Dona 1 d R. Vonnahme Director II 'f /1_ 

(over) 
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lhis Acceptance Must Be executed Oeforo Wor:. Is Starlod - See Condition G 

STATE OF ILUNOIS 

Department of lransportation 
Division of Water Resources 

2300 South Dirksen Parkway 
SPRINGFIELD, ILLINOIS 62764 

Permit 
N 1? 21087 

The undersigned permlttee, personally, or if a corporation by its duly authorized officers, hereby ac-cepts the permit bearing the same serial number as this coupon subject to all the conditions named therein, on this . _______ . ____ day or -· ----- . - --- 19 ____ ., at. _ --·· ... ____ -·· ______ , Illinois. 

If a corporation 
affix seal hore. 

By 

By ___ . -



· THIS PERMIT is subject to the following cor,ditions: 
(a) This permit is granted in accordance with an act entitled: "AN ACT in relation to the regulation of the rivers, lakes and streams of the State of Illinois," approved June 1 o, 1911, as amended. (Ill. Rev. Stat., ch. 19. par. 52, et. seq.) 

(b) This permit does not convey title to the permittee or recognize title of the permittee to any submerged or other lands, and furthermore, does not convey, lease or provide any right or rights of occupancy or use of the public or private property on which the project or any part thereof will be located, or otherwise grant to the permittee any right or interest in or to the property, whether the property is owned or possessed by the State of Illinois or by any private or public party or parties. 
(c) This permit does not release the permittee from liability for damage to persons or property resulting from the work covered by this permit, and does not authorize any injury to private property or invasion of private rights. (d) This permit does not relieve the permittee of the responsibility to obtain other federal, state or local authorizations required for the construction of the permitted activity; and if the permittee is required by law to obtain approval from any federal agency to do the work, this permit is not effective until the federal approval is obtained. 

(e) The permittee shall, at his own expense, remove all temporary piling, cofferdams, false work, and material incidental to the construction of the project, from the floodway, river, stream or lake in which the work is done. If the permittee fails to remove such structures or materials, the state may have removal made at the expense of the permittee. If future need for public navigation or public interests of any character, by the state or federal government, necessitates changes in any part of the structure or structures, such changes shall be made by and at the expense of the permittee or his successors as required by the Department of Transportation or other properly constituted agency, within sixty (60). days from receipt of written notice of the necessity from the Department or other agency, unless a longer period of time is specifically authorized. 
(f) The execution and details of the work authorized shalt be subject to the supervision and approval of the Department. Department personnel shall have right of access to accomplish this purpose. 

' ' (g) The permittee shall file with the Department a properly executed acceptance of all terms and conditions of the permit within sixty (60) days of receipt of the permit; however, starting work on the construction authorized will be considered full acceptance by the permittee of the terms and conditions of the permit 
{h) The Department In issuing this permit has relied upon the statements and representations made by the permlttee: H any statement or representation made by the permlttee Is found to be false, the permit may be revOked at the option of the Department; and when a permit is revoked all rights of the permittee under the permit are voided. 
(i) If the project authorized by this permit Is located in or along Lake Michigan or a meandered lake, the permittee and his successors shall make no claim whatsoever to any interest in any accretions caused by the project. 
0),.-tnissuing this permit, the Department does not approve the adequacy of the design or structural strength or the structure or improvement. 
(k) Noncompliance with the conditions of this permit will ~pdjf~~~~r revocation. (I) If the work permitted is not completed on or before __________ this permit shall be void. • 

THIS PERMTT is subject to further special conditions as follows: 
l. This permit is based. in part, on the acquistion of flood easements on all properti affected by the project below elevation 424.0 NGVD. 
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REPLY TO 
ATTENTION OF· 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT. CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS, MISSOURI 63103-2!33 

AUG t 1 1992 

Project Management Branch 
Programs and Project Management Division 

Mr. David R. Boyce 
Floodplain Management Section 
Illinois Departl!lent of Transportation 
Division of Water Resources 
3215 Executive Park Drive 
P.O. Box 19484 
Springfield, Illinois 62794-9484 
Dear Mr. Boyce: 

Enclosed is a signed acceptance receipt for permit No. 21087 regarding the Swan Lake Habitat Rehabilitation and Enhancement Project in Calhoun County, Illinois. 
Per your request you will be notified when the project has been completed. 

Enclosure 

Sincerelr, 

lLL~- J-~,~~ 

V James D. Craig 
Colonel, U.S. Army 
District Engineer 
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DUCKS 
UNLIMITED 

INC. 

March 20, 1991 

District Engineer 
U.S. Army Engineer Dist., st. Louis 
Attn: Mr. Owen Dutt, 
Planning Div., PD-F 
1222 Spruce Street 
st. Louis, Mo. 63103-2833 

Dear Mr. Dutt: 

DUCKS UNLIMITED, INC. 
LOWER MISSISSIPPI!GULF COAST REGIONAL OFFICE 

Suite D 
l O I Business Park Drive 
Jackson, Mississippi 39213 
(601) 956-1936 

Thank you for the invitation to attend a public meeting on the 
Swan Lake Habitat Rehabilitation and Enhancement Project. The 
undertaking certainly appears to be an impressive one and 
potentially beneficial to wetland wildlife. 

This area of Illinois is outside The DU Southern Regional Office 
management purview. For this reason, I have taken the liberty of 
forwarding your correspondence to Dr. Roger Pederson, North 
Mississippi Flyway MARSH Coordinator, for his review and action. 
Dr. Pederson•s address is: 3720 Stonewood Ct. Eagon, Mn. 55123, 
Phone: (612) 683-0441. 

Many thanks for considering DU's participation and comments 
regarding this important project. 

Donald W. Thomp n 
Habitat Dev. Supv. 
Southern Reg. Office 

cc: Bob Hoffman, David Wesley, 
Roger Pederson 
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DUCKS 
UNLIMITED 

INC. 

24 June 1991 

Mr. Clarence Puel 
Planning Division 
c.o.E. - St. Louis Division 
1222 Spruce Street 
St. Louis, MO 63103-2833 

Dear Clarence: 

ROGER L. PEDERSON, PH.D. 
MARSH COORDINATOR 
NORTH MISSISSIPPI FLY\'fi'\Y 

3 720 Stonewood Court 
Eagan, Minnesota 55123 
(612) 683-0441 

Please find enclosed information relative to Ducks Unlimited' s 
M.A.R.S.H. program. As we discussed over the phone, I would be 
interested in receiving a MARSH proposal for the Swan Lake project 
( see enclosed example) . Extending COE 1 s influence to address 
sedimentation problems that originate from off-river landuse is an 
extremely worthwhile aspect of the Swan Lake project. I look 
forward to reviewing the MARSH proposal and if you have any 
additional quest s, please feel free to contact me. 

Rog r L. Pederson 
MA SH Coordinator 

cc: T. Miller, Illinois Department of Conservation 
J. Shank, Illinois Ducks Unlimited 

Enclosure 
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District Engineer 
St.Lcuis District, Corps of Engineers 

.Attn: Plan Formulation Branch (CELMS-PD-F) 
1222 Spruce Street · 
St.Louis, Missburi 63103-2833 

Dear Colonel Corbin; 

In reviewing the Draft Definite Project Report, CD.P.R.) 
regarding the Swan Like Habitat Rehabilitation and 
Enhancement Pr,:,ject 1 CH. R. E. P.), Migratory Waterfowl Hunter·s 
!Ac. has listed as attachmenti ·to this correspondence our · 
specific comments and concerns. 

In addition our review noted key components of the CH.R.E.P.) 
falling short of what M.W.H.I. sees as important project_ 
objectives from the standpoint of waterfowl resource 
management. It appears to M.W.H.I. that cost cutting 
measures and lack of ag~eement between the Corps of Engineers 
and the Soil Conservation Service on transfer of E.M.P. 
funding to complete upland silt reduction could seriously 
reduce the effectiveness of the Swan Lake Project. Without 
adequate silt reduction measures this CH.R.E.P.) could result 
in havi~g no positive impact on Swan Lake as an enhanced 
resource for fish and wildlife, or for extending the life of 
the lake. M.W.H.I. would rather see the C.O.E. spend the 
total monies allocated for E.M.P. on one or two (H.R.E.P.) 
initiatives ·that address high quality commitment toward 
management of the waterfowl resource, with emphasis on 
project life. Our concept of the Swan Lake CH.R.E.P.) 
according to the Draft CD.P.R.) is something less than a top 
notch,-do it right the first time-, project. 

·on behalf of Migratory Waterfowl Hunters Inc. we thank the 
C.O.E. for this chance to air our comments and concerns on 
the Draft CD.P.R.) for the Swan Lake CH.R.E.P.). The 
rehabilttation of Swan Lake has long been top priority for 
M.W.H.I .. Our club looks forward to seeing a quality 
pl·-,:,du ct. 

Congr2ssman Dutbin 
Congressman Costello 

-
]) i \·· e c "':; ,:, r M • !;.: • :---1 " 1 • 

B-47 



SWAN LAKE EMP - HREP DRAFT PLAN 

PUBLIC COMMENT SHEET 

NAME: M.W.H.I. 

ADDRESS: P.O. Box 8009 
Alton, Il 62002 

COMMENTS ON THE SWAN LAKE PLAN: 

Borrow to build the exterior closing levee on the 
north end of Fuller Lake should come from areas within the 
upper Swan/Fuller Lake impoundment to create lower grades to 
enhance moist soil plant production. 
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SWAN LAKE EMP-HREP DRAFT PLAN 

PUBLIC COMMENT SHEET 

NAME: M.W.H.I. 

ADDRESS: P.0.Box 8009 
Alton, IL 62002. 

COMMENTS ON SWAN LAKE PLAN: 

According to the Draft CD.P.R.) the interior levee 
of Swan Lake is not de~igned for motor vehicle use. 
Considering that water control is the main objective of 
waterfowl management, and incorporated within the interior 
levee is a water control structure crucial to both the North 
and South Swan Lake impoundments, M.W.H.I. strongly advises 
this levee be designed for maintenance vehicle use. 
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SWAN LAKE EMP - HREP DRAFT PLAN 

PUBLIC COMMENT SHEET 

NAME: M.W.H.I. 

ADDRESS: P.O.Box 8009 
Alton, IL 62002 

COMMENTS ON THE SWAN LAKE PLAN: 

The North and South impou~dments of Swan Lake have 
dedicated water control structures, consisting of couch 
pumps, 87 H.P.power units, and 1000 gal portable fuel tanks. 
Given I.D.O.C.'s lack of proper pumping equipment, and 
keeping ~ith the intentions of (H.R.E.P.), the upper 
Swan/Fuller Lake complex likewise requires this water 
manipulating equipment. M.W.H.I. requests that·t~is 
equipment be dedicated and added as part of the final 
(D.P.R.) 

B-50 



SWAN LAKE EMP - HREP DRAFT PLAN 

PUBLIC COMMENT SHEET 

NAME: M.W.H.I. 

ADDRESS: P.O.Box 8009 
Alton, IL 62002 

COMMENTS ON SWAN LAKE PLAN 

The upland silt reduction work slated to be 
accomplished by S.C.S but not as yet approved by C.O.E. is 
the most life sustaining part of the Swan Lake project. No 
other single portion of the entire CH.R.E.P.) is as important 

. to the project. This upland silt reduction must take place 
or this project will certainly be rendered a bust~ · M.W.H.I. 
urges C.O.E. to take the necessary steps required to transfer 
funds to S.C.S. for the upland silt reduction phase of the 
Swan Lake (H.R.E.P.l 
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SLD RESPONSE TO DRAFT DPR 
COMMENTS FROM 

MIGRATORY WATERFOWL HUNTERS, INC.--GREG FRANKE 
APRIL 15, 1991 

ST. LOUIS DISTRICT RESPONSES 

RESPONSES TO SPECIFIC COMMENTS: 

Borrow Pit Configuration. The District concurs with MWHI; the borrow pits 
will be placed and otherwise configured so as to optimize their utility in 
moist soil plant production. 

Levee Maintenance Vehicle Use. ED-DG 

Pumping Requirements. The District concurs with MWHI, and a dedicated 
pump will be provided at upper Swan/Fuller Lake as part of the overall water 
regulation mechanism for this site. 

Hillside Sediment Control Program. The Final DPR includes the subject 
program. Contrary to what was indicated in the Draft DPR, the program must be 
cost-shared as 75 percent Federal and 25 percent non-Federal. The Calhoun 
County Soil and Water Conservation District (CCSWCD) has indicated its intent 
to serve as the non-Federal project sponsor. 

RESPONSES TO ADDITIONAL LETTER COMMENTS: 

Project Effectiveness. The goal of the HREP is not to arbitrarily cut 
costs, although costs are a key project consideration. Our objective is to 
define the environmental objectives for the project, and then determine the 
most cost-effective means of achieving those objectives. For example, if a 
36" gated culvert pipe will achieve a desired management objective, then why 
incorporate a more costly 48" pipe to achieve the same output. On the HREP we 
are looking for "the biggest bang for the buck." The District believes that 
the Swan Lake HREP objectives have not been compromised and that they have 
been achieved at the lowest possible dollar cost (something that all of us as 
taxpayers should appreciate). 

Once again, the hillside program has been included as an integral part of 
the project. 
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MISSOURI CHAPTER 

of 

~ht '215ilhHf.t $~ci.t~ 

District Engineer 
U.S. Army Engineer District, St. Louis 
Attn: Planning Division, PD-F 
1222 Spruce Street 
St. Louis, MO 6310~-2833 

Dear Sir: 

P. 0. BOX 372 
COLUMBIA,MISSOURI 65205 

April 18, 1991 

This is in response to your public meeting announcement for the Swan Lake, 
Calhoon County, Illinois Habitat Rehabilitation and Enhancement Project. 

We support your efforts to restore and protect the wetland habitats of Pool 
26, Illinois River. With mre than half of the North American historical 
wetland habitat base gone and losses continuing at a rate of nearly 1/2 
million acres per year, it is encouraging to see major projects directed at 
wetland restoration and protection. Man's alteration of the landscape has 
been so dramatic that the only hope of reversing soil and habitat losses is 
through dramatic steps. In the short-term, disturbance to the riparian 
corridor will occur due to remval of vegetation and excavation of soil, but 
the future protection of wetland basins involved and in:provement of water 
quality will benefit a wide range of fish and wildlife species. 

There is 1IJ.1Ch that isn't known about the complex workings of wetland systems, 
but in recent years IIllCh has been learned about managing water levels to 
proroote natural vegetation and making wetland areas attractive to a broa:l base 
of wetland wildlife. The ability to manage water levels will allow managers 
to proroote a diversity of wetland habitat in a consistent manner. With so 
little wetland habitat remaining in rivers with drastically altered 
hydrologies, each project that results in wetland habitat restoration and 
enhancement becomes of parama.mt inportance. In our view, the Swan Lake 
Rehabilitation and Enhancement Project is such a project. 

Sincerely, 

~-~sident 
Ll~~o~ri Chapter - Th'S 

JWS:rms 
cc: Executive Board 

Larry Mechlin 
Norm Stucky 
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Dave Gates 
Plan Formation Branch, CELMS-PD-F 
U.S. Army Corps of Engineers 
St. Louis District 
1222 Spruce Street 
St. Louis, MO 63103-2833 

Dear Dave; 

Southern Illinois University at Carbondale 
Carbondale, Illinois 62901-6511 

Cooperative Fisheries Research Laboratory 
618-536-7761 

27 April 1991 

I am writing in regard to some concerns and suggestions I have concerning the 

Swan Lake Rehabilitation and Enhancement Main Report. I have also enclosed 

lists of fish species we collected from Swan Lake and Batchtown Slough during 

our fall, winter, and spring samples for your information and use. Swan Lake 

was sampled during the 1987-1988 and the 1988-1989 field season; Batchtown 

was sampled only during 1988-1989. 

I have two substantive problems with the report. The first is that it is not 

clear that the primary management goal for the lover compartment will be to 

provide overwintering and reproductive habitat for fish. The second matter 

is that we do not yet know when fish must have access to backwaters; I 
thought that it was agreed that the lower compartment would remain open to 

the River at all times, until such information becomes available. 

The report in numerous places does not reflect the agreement reached on this 

matter by all interested parties, including Refuge personnel (an agreement 

made at two separate meetings if I remember correctly). I know this is 

National Wildlife Refuge Land, but I do not believe that the use of HREP 

funds would be approved unless the needs. of fish are recognized and consid-

ered, both in terms of physical habitat enhancement and project management. 

The whole idea of the MREMP is to improve the Mississippi River ecosystem, 

not further subdivide into smaller independent units. If slackwater river 

fishes are not provided access to and from backwaters as necessary for 
overwintering and reproduction, then, functionally, Swan Lake would be acting 

like an independent ecosystem as far as fish are concerned. Benefits, no 

matter how great, to resident fish would not compensate for impacts on 
Mississippi River fish populations; the very organisms HREPs are supposed to 

enhance. 

In regard to this matter, statements ambiguous and/or contrary to this 
agreement appear on pages 22 (Table 6), 24 (Table 7), 33 (paragraph 5), 39 

(Table 13), 64 (paragraph 3), 68 (paragraphs 1 & 2), and Appendix P. The 

last paragraph on page 67 (continued on 68) is a fairly accurate assessment 

of this agreement, but I don't believe that Refuge personnel agreed to manage 

the middle compartment in this manner. 

As we discussed, a lot more could be done with the islands (described on 
pages 31 and 47). I applaud the idea of making the islands different heights 
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Page 2 

to give them a more natural look, but planting only grass will give them a 
golf course appearance. They could be seeded with vegetation that would be 
more natural as well as more functional. Diversity in the animal community 
can be expected to follow diversity in the plant community. Since we expect 
changes in water levels, semi-aquatic plants would seem to be a better choice 
for the base of the islands, whereas upland flora would probably be more 
appropriate for the higher elevations. Let's not restrict our thinking to 
grasses either; why not rushes, shrubs, trees, etc.? The leading experts on 
lowland and upland Mississippi River flora can be found in the Botany Depart-
ment at SIU, and I'm sure they would be happy to provide some advice. 

The islands are to be situated on either side of the channel excavations 
serving the two boat ramps (Plates 2 & 3). We can anticipate that boat 
traffic will be heaviest in the excavated channels, and this will make the 
sides of the islands adjacent to these channels susceptible to erosion. The 
other sides of the islands will be subject to wind-induced wave action and 
erosion because of the extensive fetch. The islands should be stabilized to 
ensure their longevity and to ensure that they do not slump into the deep 
areas that are excavated for fish. I suggest a mixture of rock and woody-
debris bank-stabilizing structures on the long sides of the islands to 
overcome this problem. Again, both rocks and woody debris provide unique 
habital characteristics, promoting diversity in the animal community. 

I note that the biological response scope of work prepared by Bob Gates, 
Chuck Suprenaut, and myself did not make it into the Report. This is some-
thing we can discuss at our meeting on May 1. 

:enclosures 
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SLD RESPONSE TO DRAFT DPR 
COMMENTS FROM 

SOUTHERN ILLINOIS UNIVERSITY AT CARBONDALE--ROBERT SHEEHAN 
APRIL 27, 1991 

ST. LOUIS DISTRICT RESPONSES 

Fisheries Data. We thank you for the update information on Swan Lake and 
Batchtown area fisheries sampling. The biological data appendix to the DPR 
has been revised to include the new information for Swan. 

Statement of Management Goal. This project poses semantics difficulties. 
On the one hand, everyone acknowledges the importance of Swan Lake, 
particularly lower Swan Lake, as overwintering and reproductive habitat for 
fish, while on the other hand, the refuge has a mandate to operate the refuge 
with waterfowl as the primary focus. From a practical sense, based on our 
interagency meetings, we know it will be possible to accomplish both 
objectives. The difficulty is putting this understanding into words mutually 
satisfactory to all parties. The wording of Draft DPR page 68 has been 
modified in an attempt to more clearly reflect our understanding. It now 
reads " ... The Swan Lake refuge compartments (2,563 acres) would be managed for 
fish to the maximum extent possible within the guidelines under which the 
refuge was established. However, the Service has voiced considerable 
flexibility in this regard. It has been agreed between the agencies that 
while waterfowl management remains the primary focus of this EMP project, 
major emphasis will also be given to the fisheries resource, particularly in 
the lower lake compartment. The precise manner in which the lake compartments 
will be managed will evolve during the initial years of the project. This 
fine turning of the management plan will take into account the results of 
biological response studies to access alternative water control regimes." 

Backwater Access. It is the District's understanding from past meetings 
that initially the lower lake will be left open year-round, except during 
significant sediment carrying flood events. This would be the mode of 
operation until the biological response monitoring studies have been 
completed, at which time the overall management strategy for this and other 
lake compartments will be reassessed. 

Agreements Recognition. The Final DPR makes a number of references to 
prior meeting understandings. The needs of fish have been given considerable 
consideration throughout the planning of this HREP project, as evidenced by 
the project's inclusion of fish passage structures in both the lower and 
middle lake compartments, fish screens, deepwater channels, modified water 
regulation, and biological response studies. This emphasis has been included 
in recognition of the regional importance of this lake to the riverine 
fisheries. 

Ambiguous/Contrary Statements. 

Page 22 (TABLE 6). This table represents the design criteria for the 
different project features. The project design is intended to provide the 
physical conditions necessary for creating a wide spectrum of strategies for 
waterfowl and fisheries management. Accordingly, both lower and middle Swan 
Lake must meet the full range of potential operational requirements 
encompassed by both fish and waterfowl management needs. We see no 
contradiction in the design criteria as described. 

Page 24 (TABLE 7). It is not clear what in this table could be 
interpreted as an ambiguous or contrary statement. 

Page 33. It is unclear what problem exists with the wording of this 
paragraph. One change that has been made is the insertion of the word 
"dependably" before the words "connected to the river". 



Page 39. A revision included in this table is a change in the "S" in the 
column titled "Allow Free Movement for Fish" to a "Y". 

Page 64 (Paragraph 3). The second sentence now reads " ... Except during 
very high water and periods during critical fish movement, Swan Lake would be 
closed off from the Illinois River by the riverside levee and lower lake 
closure." 

Page 68 (Paragraphs 1 & 2). The wording of the first paragraph now 
includes " ... during critical times of the year (to be more clearly delineated 
by ongoing and future research) and the utility of the lake as fish habitat 
will be greatly increased." The wording of the second paragraph now includes 
" ... The Swan Lake refuge compartments (2,563 acres) would be managed for fish 
to the maximum extent possible within the guidelines under which the refuge 
was established. However, the Service has voiced considerable flexibility in 
this regard. It has been agreed between the agencies that while waterfowl 
management remains the primary focus of this EMP project, that major emphasis 
will also be given to the fisheries resource, particularly in the lower lake 
compartment. The precise manner in which the lake compartments will be 
managed, will evolve during the initial years of the project. This fine 
tuning of the management plan will take into account the results of biological 
response studies to access alternative water control regimes ... " 

APPENDIX P. This section now includes some minor wording revisions. 

Page 64. The paragraph has been adjusted to indicate the greater emphasis 
on fish movement in the lower compartment as opposed to the middle 
compartment. 

Island Plantings. With the project's bottom consolidation and stabilized 
water levels, aquatic and emergent wetland plants should flourish near the 
islands shore areas without any additional intervention. The use of grasses 
on higher elevations to vegetate the islands was proposed for two reasons. 
First, the newly created islands would require immediate substrate 
stabilization, and grasses are often used for this purpose. Second, the U.S. 
Fish and Wildlife Service wants to create island nesting habitat for mallards, 
and grasses are often used to create suitable habitat. The Service plans to 
maintain grassy vegetation on only some of the islands, whereas the remainder 
will be allowed to undergo natural vegetational succession. Structural and 
species diversity will increase on the unmanaged islands as woody and other 
herbaceous species invade and become established. 

Islands Shoreline Erosion Protection. The District concurs that 
consideration should be given to islands shoreline erosion protection. To 
what extent shoreline damages would be a problem is difficult to predict. We 
recommend an experimental strategy be applied. Due to the high cost of stone 
revetment, we have opted for vegetation plantings as a means of shore 
protection. The islands would be placed in three categories. One-third of 
the islands would be left untreated as experimental controls, one-third would 
be treated with willow wattling bundles at the water/land interface, and one-
third would be treated with wattling at the toe with scattered willow cuttings 
distributed to an elevation 123 feet up the slope of the island. The willows 
would be obtained locally along the lake shore. Depending on the availability 
of willow material, more than one growing season might be required to fully 
implement this feature. The cost of the feature (about $50,000) would 
primarily be a labor, not a material, or equipment cost. It's possible that 
with volunteer labor, the cost of this feature could be further reduced. The 
use of rock was not considered for the shore protection, due to the 
considerable added costs of material and equipment. 

Biological Response Monitoring Scope of Work. The Final DPR report 
provides an update on the progress being made-on the biological response 
monitoring scope of work. 
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UnitL\.i ~rates L\_T\lrttnent of the Interior 

Colonel James D. Craig 
U.S. Army Corps of Engineers 
St. Louis District 
1222 Spruce Street 
St. Louis, MO 63103-2833 

ATTN: CLEMS-RD (P-1852) 

Dear colonel Craig: 

\1-\fZI\ \'( f ii I I', \f f h ! If ~1 

f\l'K.-\11'1'l'll \_f\1\\ ,:, 
\1-\Kli ''· ii u,1 lf, ,,:,h•> 

August 12, 1992 

TAXI = 

This is in response to Public Notice P-1852, dated July 15, 1992. The U.S. 
Army Corps of Engineers has applied for a Section 10/404 permit for 
construction activities associated with the Swan Lake Habitat Rehabilitation 
and Enhancement Project (HREP). The Swan Lake HREP is located adjacent to the 
west bank of the Illinois River between river miles 5 and 13 in Calhoun 
County, Illinois. 

These comments are provided under the authority of and in accordance with the 
Fish and Wildlife Coordination Act, as amended; the Endangered Species Act cf 
1973, as amended; and the U.S. Fish and Wildlife Service (Service) Mitigation 
Policy. 

Project features include about 8.8 miles of levee which will be constructed 
along the river to reduce siltation and provide water control independent of 
the river. Other construction activities include an interior dike, two island 
groups, dredging, hillside sediment control, and water control structures with 
pumping units. 

The service concurs with the Corps of Engineers determination that this 
project is not likely to adversely affect any federally threatened or 
endangered species. There is no designated critical habitat in the project 
area at this time. This precludes the need for further comment on this 
project as required under Section 7 of the Endangered Species Act of 1973, as 
amended. Should the project be modified or new information indicate 
endangered or threatened species may be affected, consultation should be 
initiated. · 

Approximately 11 acres of non-forested wetland will be destroyed by the 
project. This will be mitigated in kind by the creation of about 20 acres of 
wetland habitat in borrow sites. 

About 95 acres of forested wetland will be lost due to construction of the 
levee along the river. Use of the Habitat Evaluation System (HES) has 
determined that this will result in a loss of 77 Average Annual Habitat Units 
(AAHU's) as mentioned in Appendix DPR-J of the Definite Project Report with 
Environmental Assessment (DPR-EA). The DPR-EA states that with the project, 
existing interior bottomland hardwoods are expected to increase in habitat 
quality due to protection from frequent flooding. According to the HES 
analysis, a total of 71 AAHU's will be derived from implementation of the 
project. This is due in part to the expected regeneration of ~ast tree 
species. It is also based on the assumption that mature mast producers are 
present over the entire project.life. A plan needs to be deve:oped to 
describe exactly how this will be realized since the interior sample sites for 
the HES analysis scored zero for the number of mast trees prese~t. 
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Colonel Craig 2. 

To mitigate for the remain1ng 6 AAHU's, the Service and Illinois Department of 
Conservation have agreed to initiate habitat quality improvements on the west 
side of Swan Lake. The improvements by the Service will include planting of 
mast species in 15 acres of forested areas where there are currently no mast 
species and increasing coverage of understory and groundcover components in 15 
acres of forested areas where current coverage is low. Likewise, 7 acres of 
mast tree plantings and 7 acres of increased groundcover coverage will be 
required on IDOC land. 

The Service concurs with to the issuance of this permit. Thank you for the 
opportunity to comment on Public Notice P-1852. 

cc: IDOC (Schanzle, Glosser) 
IESPB (Lauzon) 
IEPA (Yurdin) 
USEPA (Steurer) 

Sincerely, 

~~0( '1 (_ /) l.cf/4 ~i/'kq_p_ . 
- . vJ... 

Thomas M. Groutage L--f'C'"\. I__ 
Assistant Field supervisor 

USFWS {Bornstein, Drews, Nelson) 
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SLD RESPONSE TO FINAL DPR 
COMMENTS FROM 

U.S. DEPARTMENT OF THE INTERIOR--TOM GROUTAGE 
AUGUST 12, 1992 

ST. LOUIS DISTRICT RESPONSES: 

Endangered Species Act. If the project is to be modified or new 
information indicates endangered or threatened species may be affected, 
consultation will be initiated. 

Mitigation for Non-forested Wetlands. The USEPA has suggested a 
mitigation ratio of 1:1.5 for non-forested wetland acres lost to wetland acres 
created. About 8 acres of non-forested wetland will be permanently lost due 
to construction of the closure structures. On the other hand, about 20 acres 
of new non-forested wetland habitat will be created from shallow borrow areas 
needed for project construction (giving a ratio of 1:2.5). 

Mitigation for Forested Wetland. The information the District previously 
provided regarding mature mast producing trees being present over the entire 
project life was in error. The habitat evaluation performed using the HES 
method did not include the assumption that mature mast producers are present 
over the entire project life. The habitat quality indices (HQI) used in the 
habitat quantification analysis are presented in APPENDIX J of the DPR. Note 
that under the future with project condition, the HQI for target year 2 (one 
year after construction) is 0.51, or only 0.01 greater than the HQI for 
existing conditions. For target year SO, the HQI is 0.76. The analysis 
assumes that the change in HQI from year 2 to year 50 is linear, or gradual. 
This is consistent with the gradual growth of trees from seedlings to mature 
individuals. The HQis used in the analysis do not reflect the presence of 
mature individuals over the period from year 2 to SO. 

The acreages figures for the forestry management program have been 
adjusted upward, from 15 to 23 acres for the USFWS portion of the program, and 
from 7 to 10 acres for the IDOC portion of the program. This has the effect 
of offsetting the 6 AAHUs deficit at a 1:1.5 ratio rather than at a 1:1 ratio 
of replacement. 

Permit Issuance. The District acknowledges the Service's concurrence in 
the issuance of a Section 10/404 permit for the project. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VII 

Mr. Owen D. Dutt 

726 MINNESOTA AVENUE 
KANSAS CITY, KANSAS 66101 

August 19, 1992 

Chief, Planning Division 
st. Louis District, Corps of Engineers 
1222 Spruce Street 
St. Louis, Missouri 63103-2833 

Dear Mr. Dutt: 

RE: comments on the swan Lake Habitat Rehabilitation and 
Enhancement Project Final Definite Project Report with 
Integrated Environmental Assessment 

This letter is in response to your request for comments on the 
above subject document. The responsible program offices have 
reviewed the material and we provide the following comments for 
your consideration and action. 

The public notice states that 95 acres of forested woodlands 
would be lost due to the construction of the levee along the river, 
and an additional 11 acres that would be displaced due to the 
construction of the interior dike. The acreage would vary 
dependent upon the levee height and the percent of hillside 
sediment control. The levee height should be constructed to 
maximize the amount of.forested wetland created. 

No net loss of forested woodlands should occur provided the 
~-'IJ.ral success.i_qn of bottomland forest is not further affected by 
future projects. While mitigation is not required for the forested 
wetland, the opportunity for mitigation on areas of the refuge that 
have been farmed or otherwise degraded should be considered. 

We request that a formalized mitigation plan be prepared 
outlining the mitigation of nonforested wetlands lost due to 
project implementation. The ratio of mitigation should be 1: 1.5 of 
wetlands lost to wetlands created. The mitigation plan should also 
include discussion of the possible impacts of altered hydrology as 
a result of project construction and adverse impacts that may be 
caused by the placement of sediment and water control structures. 

RECYCLE .-. 
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We are concerned with the hillside erosion and the continued sedimentation of Swan Lake. The suggested sediment traps appear to be a temporary fix rather than a solution. You may wish to consider the use of vegetation strips along agriculture fields to reduce sediment runoff, and diverting the runoff away from the erosion sensitive areas. Also, the discontinuation of agriculture practices near the hillsides and the encouragement of vegetative growth on the hillsides would help alleviate sediment transport. 
Upon completion, this project should provide benefits to the waterfowl, woodlands, and fishery of the swan Lake complex. We are encouraged by your continued support of programs such as this one to enhance existing aquatic habitats along the Mississippi River corridor. 

If you have any questions, please write to me or call Mr. Dewayne Knott at (913) 551-7299. We look forward to working with you on future Upper Mississippi River projects, and thank you for the opportunity to comment. 

Sincerely, 

1~ • ) ~ax::=>~ 
Lynn Kring, Acting Chief 
Environmental Review 

and coordination Section 
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SLD RESPONSE TO FINAL DPR 
COMMENTS FROM 

U.S. ENVIRONMENTAL PROTECTION AGEHCY--LYNN JCRING 
AUGUST 19, 1992 

ST. LOUIS DISTRICT RESPONSES 

Levee Hieght Versus Forested Wetland Created. The height of the levee 
was determined primarily by how well a given height would keep out sediment, 
the cost of that structure, and the habitat benefit (in HUs) provided by that height. The footprint of the levee (or acres of wetland lost) was not a 
primary consideration in determining height. 

Forested Wetlands Mitigation. It should be noted that the St. Louis 
District has received differing opinions on the need for mitigation from the 
Region 5 (Chicago) and Region 7 (Kansas City) offices of the USEPA. Your 
office has indicated no mitigation required, while the Chicago office has 
recommended replacement at a ratio of 1:1.5. Accommodating the broader request, measures have been developed with IDOC and USFWS to offset the net 
loss in habitat value of forested wetlands affected by the project. Final DPR Appendix J describes a forest management program proposed by the two project sponsors to improve habitat quality of existing forest. The program described in the appendix does not include the creation of forested wetlands from areas 
that are now cropland. The sponsors may have opportunities to include such a 
measure in the new forestry management program. 

Nonforested Wetlands Mitigation. SECTION III of APPENDIX DPR-J addresses the loss of 8 acres of nonforested wetlands. The section also concludes that 
because of the creation of nonforested wetland habitat from 20 acres of 
shallow borrow areas, no mitigation will be required for this wetland type. Probable impacts of altered hydrology are discussed on pages 72 and 74-76 of 
the Main Report. Probable impacts associated with the construction of water 
control structures are not all known, especially with respect to riverine fishes. The biological response analysis will include efforts to determine 
the effect of specific types of water control structures on lake-river fish 
movement (see page Q-10 of APPENDIX DPR-Q). Probable effects of the upland sediment control program are described on pages 74 and 76 of the Main Report. 

Hillside Sediment Control Program. The District strongly believes that a two pronged approach to hillside sediment control is needed. Sediment basins, terraces, and ponds provide the backbone to the program, and provide a degree 
of reliability for sediment control not achievable through non-structural land treatment measures alone. However, we recognize that the efficiency and 
longevity of these structures would be enhanced by the implementation of non-
structural land treatment efforts. Accordingly, project initiated farm 
planning (accounting for an estimated 11 percent reduction in sediment 
release) is an integral part of the program and will include the application 
of best management practices. Measures similar to those that you have 
described would fall into this category. 
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nt Manning 
i.,,,,ector 

Illinois Department of Conservation 
life and land together 

John W. Comerio 
Deputy Director LINCOLN TOWER PLAZA • 524 SOUTH SECOND STREET • SPRINGFIELD 62701-1787 

CHICAGO OFFICE • ROOM 4-300 • 100 WEST RANDOLPH 60601 
Bruce F. Clay 
Assistant Director 

August 27, 1992 

Colonel James D. Craig 
U.S. Army Corps of Engineers 
St. Louis District 
1222 Spruce Street 
St. Louis, MO 63103-2833 
Attn: CLEMS-RD (P-1852) 

Dear Colonel Craig: 

... 
··-

This is in response to Public Notice P-1852, dated July 15, 1992, concerning the 
Environmental Management Program's Swan Lake Habitat Rehabilitation and 
Enhancement Project along the Illinois River in Calhoun County. 

The Department concurs with the Corps of Engineers' determination that this project is 
not likely to adversely affect any federal or state threatened or endangered species; 
however, we have a concern that the construction season for the river levee be limited 
to the time when bald eagles are not present (approximately between March 1 and 
November 15). The exact dates for the construction season could be determined by 
observing the time of fall arrival and spring departure of eagles in a given year. 

Also, every effort should be made in locating the river levee to limit removals of potential 
perch and nest trees during levee construction. If the habitat now available to bald eagles 
at Swan Lake can be maintained as the project moves forward, the Department concurs 
with the issuance of the permit. 

Thank you for the opportunity to comment. 

Sincerely, 

~~?l! . -------. 
Brent Manning~ 
Director / 

I 
/ BM:BD:mk / 
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SLD RESPONSE TO FINAL DPR 
COMMENTS FROM 

ILLINOIS DEPARTMENT OF CONSERVATION--BRENT MANNING 
AUGUST 27, 1992 

ST. LOUIS DISTRICT RESPONSES 

Timing of Construction Versus Bald Eagle Impacts. The U.S. Fish and Wildlife Service (letter dated August 12, 1992) has concured with the District's approach to eliminate adverse impacts to the bald eagle as presented in the District's Biological Assessment (see Final DPR Appendix J). That approach notes that the project's construction activities would likely take place outside of the winter months (or as you have indicated the period between November 15 and March 1), thus avoiding potential conflicts with wintering bald eagles. It further notes, that consideration will be given during the preparation of Plans and Specifications to sequencing construction activities (and this includes the river levee) in a way that eliminates the potential for impact to bald eagles. It was recognized that construction taking place during the winter months could decrease eagle use at Swan Lake; however, it was judged that such impacts would be short-term and not considered consequential. 

Removal of Trees Versus Bald Eagle Impacts. As indicated in the District's Biological Assessment, large trees, especially eastern cottonwoods close to water, are the preferred perches used by eagles. Most tree clearing will be along the edge of the east shore of the lake. Vegetation in this zone consists primarily of willows and younger aged silver maples. As such, important eagle perching habitat will not be impacted. We are unaware of the presence of nest trees at the project area. If in the future, new information of this type becomes known, cosultation with the U.S. Fish and Wildlife Service would be initiated. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

n WEST JACKSON BOULEVARD i:., 
~,·: CHICAGO, IL 60604-3590 

REPLY TO THE A TTENT!ON OF: 

SEP 2 2 1992 
Colonel James D. Craig 
U.S. Army Corps of Engineers St. Louis District 
1222 Spruce Street 
St. Louis, Missouri 63103-2833 
Attn: Gary Lee (CELMS-RD) 

Public Notice No. .i-J.852 
Dear Colonel Craig: 

WQW-16J 

This letter is in response to Public Notice No. P-1852, issued on July 15, 1992., for the U.S. Army Corps of Engineers (Corps). First of all, we appreciate the extens.ion of the comment period in order for us to provide a more thorough review of the Environmental Assessment. The Corps has applied for a Section 10/404 permit for construction activities associated with the Swan Lake rehabilitation and enhancement project along the west bank of the Illinois River in Calhoun County, Illinois. This project is part of the Environmental Management Program for the Upper Mississippi River. The purpose of the project is to remove sediment and silt that has deposited along the river and to construct water control structures that will reduce flooding and allow for control of water levels in the swan Lake area. In turn, this is expected to provide enhanced habitat for migratory waterfowl and fish. The swan Lake area is managed by the U.S. Fish and Wildlife Service (U.S. FWS} and the Illinois Department of Conservation (IDOC). 

Approximately 95 acres of forested wetland will be impacted by the construction of the levee along the river and 11 acres of non-forested wetland will be lost in order to build the interior dike and other related structures. The 11 acres of non-forested wetland will be mitigated with 20 acres of in-kind wetland habitat created in borrow sites. The mitigation for the forested wetland will be compensated for by the benefits derived from the habitat improvement and enhancement. In addition, a forestry management program, while separate from the swan Lake project, will provide some additional compensation for the lost forested wetland. In reviewing this project in accordance with the Section 404(b) (1) Guidelines, we question the adequacy of the conpensatory mitigation for the 95 acres of forested wetland. 
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i·ne Corps' Habitat Evaluation System (HES} was used to determine and evaluate the impact to forested wetlands from the project. According to the HES methodology, it was determined that the proposed project will result in the loss of .77 average annual habitat units (AAHUs). The expected benefit from the project due to reduced flooding and subsequent growth of forested wetland was determined to be 71 AAHUs. In order to provide for the additional 6 AAHUs, a forestry management program is proposed that includes habitat improvements on 15 acres of U.S. FWS land and 7 acres of IDOC land. 
We have several concerns regarding the HES evaluation and proposed mitigation. First of all, it is stated in the mitigation MOA between the Corps and U.S. EPA that acreage replacement may be used as a reasonable surrogate for no net loss of wetland functions and values. According to Region S's mitigation guidance, we recommend a minimUI:t of 1.5 acres of wetland replacement for each acre of wetland lost. Compensatory mitigation is typically d~t~=:nined on an acreage replacement basis. One of the major concerns we have is how the loss and replacement of 77 AAHUs relates to acreage ~eplacement of t~e lost wetland functions and values of 95 acres of forested wetlands. If there is some relationship, it appears that the HES evaluation may only provide a 1:1 replacement of forested wetland functions and values. For forested wetlands, we require higher than a 1.5:1 replacement ratio because so few forested wetland areas remain in Illinois and forested wetland replacement has not yet been demonstrated. 

Another concern is that the mitigation for the 95 acres of impacted forested wetland will include enhancement of existing-forested wetland. The 71 AAHUs that have been determined as the project benefit are due to the reduced flooding of the wetter forested wetlands and subsequent growth of the drier oak-hickory forested wetlands. This is basically an enhancement of the wetter forested wetlands to drier climax forested wetlands. We do not typically accept enhancement of existing wetlands as adequate compensatory mitigation for wetlands lost. 
A forestry management program is proposed in order to provide for the 6 AAHUs that the project will not provide. This program includes habitat improvements on 15 acres of U.S. FWS land and 7 acres of IDOC land. The improvements will include planting of mast producing trees and increasing coverage of understory and groundcover plant species. This also appears to be enhancement of existing forested wetlands which we do not accept as adequate compensatory mitigation •• 
In addition, the HES methodology, which is a comm.unity-based evaluation, assumes that the mast producing trees of the forested wetland are present during the lifetime of the project. This assumption does not account for the fact that the mast producing trees will be maturing during the project's duration, and beyond, provided that the habitat is well managed. The HES evaluation 
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JUld account for the time required for the maturation of oak-.ickory forested wetlands. 
Therefore, the proposed mitigation using the HES methodology appears to be less than what we would recommend as adequate compensatory mitigation for forested wetlands. since we recognize the benefits of enhanced migratory waterfowl and fishe~y habitat that will result from the proposed Swan Lake project, we will not object to the Section 404 permit issuance for this project. We recommend, however, that opportunities for additional mitigation be explored that largely include restoration of forested wetlands. We will accept some of the compensatory.mitigation as wetland enhancement since we recognize the value of the cak-hickory forested wetlands thdt are expected to result from the project. 

If there are any questions or wish to discuss this further, please contact Denise Steurer of my staff at (312) 886-2783. 

Charles orzeho 
Chief, Wetlands 
cc: Groutage, U.S. FWS Schanzle, IDOC 

Yurdin, IEPA 

Unit 

Anderson, Fenedick, U.S. EPA 
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SLD RESPONSE TO FINAL DPR 
COMMENTS FROM 

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)--CRARLES ORZEHOSKIE 
SEPTEMBER 22, 1992 

ST. LOUIS DISTRICT RESPONSES: 

Compensatory Mitigation Procedure. The February 6, 1990 Memorandum of Agreement (MOA) between the Corps and the EPA states that "In the absence of more definitive information of the functions and values of specific wetlands sites, a minimum of 1 to 1 acreage replacement may be used as a reasonable 
surrogate for no net loss of functions and values." 

The District has applied the Habitat Evaluation System (HES) procedure 
to evaluate the need for forested wetland habitat mitigation. This 
methodology has been used within the Lower Mississippi Valley Division of the 
Corps for over 10 years, and represents a far more definitive readout on 
habitat value than what has typically been applied to standard permit actions. 
HES is a community-based method that looks not only at the functional value of 
habitat in terms of acreage, but also equally important its functional value 
in terms of habitat quality. It is the product of these two factors that is used to determine overall habitat value. 

The MOA also states that "Functional values should be assessed by 
applying aquatic site assessment techniques generally recognized by experts in the field and/or the best professional judgment of federal and state agency 
representatives, provided such assessments fully consider ecological functions 
included in the Guidelines." 

It is the District's contention that the most significant functional 
value operative at Swan Lake, as a component of the Mark Twain National 
Wildlife Refuge, is habitat value. 

Team participants in the HES mitigation analysis included 
representatives of the St. Louis District, the U.S. Fish and Wildlife Service, 
and the Illinois Department of conservation. To evaluate impacts on the 
quality of forested wetlands, the team preferred the community-based approach of HES over a species-based approach. The reason for this preference was two-
fold. First, the team assumed that the community-based approach could "paint 
a more complete picture" concerning the ability of the ecological system to support fish and wildlife; the evaluation species used in a species-based 
approach would presumably provide a "fragmented" assessment. Second, the use 
of a community-based approach would avoid the need for species trade-offs when 
establishing mitigation goals using a species-based approach. Based on the 
current state-of-the-art, the District believes that the application of the HES,method to Swan Lake was appropriate. However, having said that, we 
recognize that habitat assessment methods for wetlands are still undergoing 
modifications for improvement. There currently is no "universally" accepted 
method that adequately addresses all aspects of wetland functions and values. 
The District is willing to explore alternative methods on future projects. 

Level of Mitigation. The MOA states that " ••. this ratio may be greater 
where the functional values of the area being impacted are demonstrably high and the replacement wetlands are of lower functional value or the likelihood 
of success of the mitigation project is low. Conversely, the ratio may be 
less than 1 to 1 for areas where the functional values associated with the 
area being impacted are demonstrably low and the liklihood of success 
associated with the mitigation proposal is high." 

Taking into account both the habitat quantity and quality in determining 
habitat functional value, the HES analysis has determined there is a need to offset a project loss of 6 AAHUs of forested wetlands habitat. Based on a 1:1 
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replacement ratio habitat improvements to 22 acres would be sufficient to make 
up for this functional loss of habitat. The U.S. Fish and Wildlife Service 
and the Illinois Department of Conservation have proposed a forestry 
management program to improve the habitat to a level atleast equal to this 
magnitude of loss. However, based on your agencies expressed misgivings with 
existing evaluation methodologies, the replacement ratio has been modified to 
1:1.5. Thus, a total of 33 acres will be actively managed. 

It should be noted that the Kansas City office of EPA (see August 19, 
1992 letter) expressed the opinion that no mitigation was required for 
forested wetlands. By moving to the 1:1.5 replacement ratio, the District is 
accommodating the broader of the requests from your agency. 

Location of Managed Acres. The specific acres to be improved by forest 
management management have not yet been identified. It is possible that some 
of this mitigation can take place on existing lowland crop sites that are 
capable of supporting forested wetland vegetation. The District will 
coordinate further with the Service and state on your recommendation. 

Assumption Regarding Mast Trees •. The HES method did not include an 
assumption that mature mast producers are present over the entire project 
life. The habitat quality indices (HQI) used in the habitat quantification 
analysis are presented in the Final DPR Appendix-J. Note that under the 
future with project condition, the HQI for target year 2 (one year after 
construction) is 0.51, or only 0.01 greater than the HQI for existing 
conditions. For target year SO, the HQI is 0.76. The analysis does not 
reflect the presence of mature individuals over the period from year 2 to year so. 
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Golden Eagle Wildlife Preserve --~r 
August 3,1992 

Dear Sir, 

We at Golden Eagle Wildlife Preserve heartily approve of and congralulate you on the vision and scope of your proposed project. Conservation of wetlands and improvement of all wildlife habitat is, in our opinion, of paramount im-portance in maintaining and enriching our planet. 
Let me tell you about GEWP. We are a licensed Illinois hunting preserve. Chartered in 1985. We consist of eight members. We manage our croplands, forest and uplands to the best of our ability, to enhance wildlife populations of every kind. Our property is home to. very many wildlife species in-cluding ducks, geese, pheasant, quail. turkey, deer, rabbits, beaver, muskrat, eagles, herons, and a multitude of song birds and shore birds. We raise and annually release appoxirnately 250 pheasants and 200 quail. We provide and maintain wood duck nesting boxes at several sites on our property. We an-ually include in our farming plan appoxirnately 20 acres of wildlife food plots. Our ultimate goal, so far unattained despite several attempts, is to be included in the 10 year federal set-aside program so that we can es~ablish permanent wetlands and natural prarie uplands on our: 100 A of farm-able land. 

As you know, conservation is defined as the wise use of a natural resource, and .to this end I will tell you that the primary recreati,-.11al activity at GEWP is duck hunting. T,r~ annually flood -;: 12 acres to the east of our creek and-=;. 20 acres to the west of the creek. At the north end of our prop-erty to a depth of about 2 1/2 feet. Here in lies the reason for the following questions. 

Our system of dikes, levees, gate valves, and pumps, & wells, in which we have invested a large sum of money, is fragiley e!}_g..i.nere.d..-.a.t.__best. In large part we depend on gravity, the pre¥fit grade of o creek, the slope of our land, and the height f Swan Lake a normal pool to accomplish our flooding and 

There fore will you please answer the following questions. 
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A. How high will lower Swan Lake be maintained and ultimately how low can it be pumped? 

~1. How will the proposed lake heights impact our present levees on the north side of sec. 8? 
B. Will our levees be part of the new levee systems on the south shore of lower Swan? 

c. Will the fields inside our levee be unfarrnable due to a higher water table? 

D. Will the sediment basins impact water flow in our creek? 
Will our creek be dredged or changed in any way? 

El. Will the delta accretions from our creek north of sec. 8 be removed? 

.F. Will the new lake height impact our 2 wells? And our pumping ability? 

G. Will any sediment basins be located on our property? If not why not? 

H. How will we be compensated for the t 2A. of land needed for the project? 

I. Why will lower swan only be managed for fish? Ducks and geese traditionally have used· this area in great numbers in the past. 

J. What will happen to the trees and vegetation to the north of and to the east of sec. 8? 

K. What kind of road is to be built on our eastern boundry -the acess road to the boat ramp? 
L. Will there be any provisions to guard against tresspassing or vandilisrn of our property? 

M. We depend on a low water bridge accross our creek to provide access to the western half of our farm. This is the only access we have to this acerage. A higher water level in the creek will obviously be a problem. 

Sincerely, 

/~J@.~ 
G. L. Oehmen 
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November 15, 1992 

Planning Division 
Plan Formulation Branch 

Dr. Gregory Oehmen 
1924 Rustic Oak 
Chesterfield, Missouri 63017 

Dear Dr. Oehmen: 

GATES/lehr/8478 

This is in answer to your letter of August 3, 1992 inquiring about the possible effects of the swan Lake Habitat 
Rehabilitation and Enhancement Project on the Golden Eagle Wildlife Preserve (GEWP). We apologize for the lateness of our response, but an extremely heavy workload in Planning Division recently has necessitated this delay. our responses are provided in the same alphabetical sequence in which your questions were furnished (copy enclosed). 

A. Adjacent lower swan Lake will usually be maintained at normal pool, but no higher than elevation 420.0 NGVD except (1) for several days after a large local storm event (until the runoff has flowed into the Illinois River through the proposed drainage structures), or (2) if the Illinois River has overtopped the proposed riverside levee. The levee provides only a 2-to 3-year recurrence interval level of protection, so levee 
overtopping will occur frequently. The maximum drawdown 
elevation for swan Lake will be 417.0 NGVD; such a drawdown would occur about once in eight years to reconsolidate the lake bottom. 

Al. The proposed lake heights will not impact your present levees on the north side of Section 8. 

B. Your GEWP levees on the south shore of lower swan will not be part of the new proposed levee system. 

c. The fields inside your levee will not be affected by induced higher groundwater. In fact, the groundwater table in your fields should remain at a fairly constant level equal to that usually experienced at normal pool. 

D. The sediment basins are not designed to be flood control basins. They will only detain runoff from a rainfall event long enough to allow the incoming sediment to settle. Basically, the volume of water that flows into the basin is the same volume which flows out. 
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E. None of the tributary creeks will be dredged or 
changed. 

El. The existing delta accretions will not be removed or 
altered. No trees or vegetation on the deltas will be destroyed. 

F. Assuming your 2 wells are deep wells, that penetrate 
the main Illinois River aquifer (not a perched aquifer), there 
will be no impact on your wells and their ability to pump 
sufficient water. 

G. No, we have opted for trapping the sediment at its 
source in the uplands. 

H. The U.S. Fish and Wildlife Service will be responsible 
for the acquisition of any project affected private lands. 

I. Lower Swan will be managed at a normal pool elevation 
most of the year. This water regime will greatly facilitate fish 
movement between the river and lake, this situation is not 
possible under the water regimes of middle swan Lake and upper 
Swan/Fuller Lakes. However, with enhanced aquatic vegetation 
development due to improved sedimentation/water level/wave 
control, lower swan is expected to greatly expand waterfowl 
resting and feeding habitat within the lower lake. 

J. Since water levels will be maintained at normal pool 
during the growing season, no adverse effects on tree vegetation 
are anticipated. Minor vegetation clearing will be required 
where the lake closure ties into high ground north of Section 8. 

K. This road would be 1,200-feet long, 12-feet wide, built 
to a minimal elevation of 424 NGVD, and topped with 6-inches of 
aggregate road course. 

L. We suggest that you bring this concern to the attention 
of the U.S. Fish and Wildlife Service (Ms. K.L. Drews, Brussels 
District Site Manager, 618-883-2524). The posting of signs along 
the road adjacent to your property may be appropriate. 

M. As indicated in A. above, this higher level in the lake 
would be at elevation 420.0 NGVD which is only a foot higher than 
the current normal pool in swan Lake. Secondly, contour mapping 
adjacent to the lake indicates the location of the low water 
bridge to be on much higher ground at elevation 430.0 NGVD 
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In conclusion, we do not see any potential for the swan Lake 
project to impact adversely on the flooding and draining 
objectives of the GEWP. If you have any additional questions, 
please contact our swan Lake study manager, Mr. David Gates at 
telephone 314-331-8478. 

sincerely, 

owen o. Dutt 
Chief, Planning Division 

Enclosure 
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APPENDIX DPR-C 

CLEAR WATER AC!!!, COMPLIANCE DOCUMENTllIOH 

FOREWORD 

APPENDIX DPR-C provides the Clean Water Act section 404(b)(l) Evaluation 
Report for the Swan Lake project. This documentation was forwarded to the 
Illinois Environmental Protection Agency, Section 401 Water Quality 
Certification has been ranted see attached 14 June 1991 IEPA letter). A . ·:,~: . : ·:parr=· .. 



UPPER MISSISSIPPI RIVER SYSTEM ENVIRONMENTAL MANAGEMENT PROGRAM 
SWAN LAKE HABITAT REHABILITATION 

POOL 26, MISSISSIPPI RIVER, CALHOUN COUN'l'Y, ILLINOIS 

SECTION 404(b) (l) EVALUATION REPORT ON THE EFFECTS OF THE DISCHARGE OF DREDGED 
OR FILL MATERIAL INTO WATERS OF 'l'HE UNI'l'ED STATES 

I. PURPOSE OF THIS EVALUATION 

The proposed habitat rehabilitation and enhancement at Swan Lake along the 
west bank of the Illinois River between river miles (RM) 5 and 13 in 
Mississippi River Pool 26, Calhoun County, Illinois, would involve placement 
of dredged and fill materials into waters of the United States. Section 404 
of the Clean Water Act established a permit program for the purpose of 
regulating discharges of dredged or fill material into such waters. Under 
Section 404(b) of the Act, proposed discharges of dredged or fill material 
must conform to guidelines which are to be developed by the Administrator, 
Environmental Protection Agency. On 5 September 1975 in accordance with 
Section 404(b) (1), the Environmental Protection Agency published regulations, 
40 CFR 230, which outline criteria and procedures for evaluating activities 
subject to Section 404. On 24 December 1980 revised Section 404(b) (1) 
guidelines were published which became effective 30 March 1981. It is 
mandatory that the guidance be applied to all proposed discharges of dredged 
or fill material subject to approval under Section 404. This evaluation will 
address proposed discharges of dredged and fill material required for the 
habitat rehabilitation and enhancement of Swan Lake. 

II. PROJEC'l' DESCRIPTION 

A. Location. Swan Lake is located in the Calhoun Division, Brussels 
District, of the Mark Twain National Wildlife Refuge (MTNWR), with part of the 
upper end of the lake complex in the Fuller Lake State Fish and Waterfowl 
Management- Area. The entire lake complex is situated along the west bank of 
the Illinois River between RM 5 and 13, Mississippi River Pool 26, Calhoun 
County, Illinois (FIGURE 1). The project area is on Federal and state lands 
presently managed for fish and wildlife purposes by the U.S. Fish and Wildlife 
Service and the Illinois Department of Conservation. The Melvin Price Locks 
and Dam No. 26 at Alton, Illinois, is located about 23 miles downstream of the 
lake. The nearest townships are Grafton to the east and Brussels to the west. 
The city of· St. Louis is situated about 35 miles to the south. Access to the 
west shore of the lake is by various roads off of Highway 1 near Brussels, or 
by water from the Illinois River. Pere Marquette State Park, Stump Lake State 
Fish and Waterfowl Management Area, and the Gilbert Lake Division-Brussels 
District of MTNWR are all located near the east bank of the Illinois River 
just across from Swan Lake. 

B. General Description. The Swan Lake complex consists of approximately 
4,600 acres of Federal lands and water, managed for fish and wildlife purposes 
by the U.S. Fish and Wildlife Service and the Illinois Department of 
Conservation. 
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Swan Lake has served as a prime wetland/backwater area providing important 
spawning and nursery areas for river fishes. The lake complex is also used 
extensively by migratory waterfowl as well as other wetland wildlife species. 
The area is particularly important because it is the only major refuge area in 
the immediate area, particularly for waterfowl, and also because it is the 
only major backwater available to fish in the lower Illinois River. Swan 
Lake represents about 40% of the total backwater habitat for Pool 26 and about 
10% of all backwater habitat on the Illinois River. 

The major problems affecting Swan Lake include sedimentation, water 
fluctuations, shallow water depth, waves, turbidity, and a soft lake bottom. 
Sedimentation has been identified as the most significant resource problem 
affecting the Upper Mississippi River System. In the Illinois River valley, 
similar to many major rivers, sedimentation has resulted in the aggradation 
and disappearance of off-channel water habitat, thereby reducing the size and 
number of areas available to fish for spawning and rearing young. The loss 
of such wetlands has also negatively impacted waterfowl populations. Major 
sources of sediments coming into Swan Lake are from the Illinois River during 
floods and from small tributary streams in the local watershed. Although Swan 
Lake still retains extensive large areas of open water, sedimentation has 
continued to reduce water depth. Most of the lake is less than 3 feet deep 
and only one hole in the lake has been identified as being deeper than 5 feet. 
Furthermore, a combination of high waves, the unconsolidated bottom, and high 
water turbidity have prevented the establishment of submergent aquatic plants 
in the lake, thereby reducing the quality of the habitat for fish and 
waterfowl. In addition, because the lake is so shallow, 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. 

Following is a general description of the recommended plan. Specific 
features of the project are presented in TABLE 1 with those components of the 
project which are subject to Section 404 jurisdiction so indicated. The 
recommended plan is depicted in FIGURE 2. 

To retard the deposition of sediment from the Illinois River into the 
project area, a 46,700-feet long dike/levee would be constructed on the 
slender peninsula of land between Swan Lake and the Illinois River. At its 
south end, this dike/levee would close off the entrance of the lake to the 
river. At both ends the dike/levee would tie into high ground. 

To retard the deposition of sediment from tributary streams feeding into 
middle and lower Swan Lake, 276 water and sediment control basins and 30 ponds 
would be constructed. Each of these impoundments would be less than five 
acres in size. Until the location of these structures has been determined, 
the need for Section 404 authorization is unknown. The Calhoun County Soil 
and Water Conservation District will ensure that compliance is met. 

To provide a means for controlling water levels within Swan Lake, the lake 
will be subdivided into three large compartments by the.construction of an 
interior closure and the rehabilitation of an existing closure. Several water 
control structures will be placed in the levee and in the closures. In 
addition, portable pumps will be used to assist in water level control. 
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'l'ABLE l 

Components of the Recommended Plan and their relation to Section 404 
Jurisdiction 

Feature 

1. Riverside dike/levee (earthen and stone material. 
elevations from 425.5 to 427.1 NGVD, 3-6 feet high 

404 
Approval 

Needed 

and about 46,700 feet long Yes 

2. Middle lake closure (total length: 3,000 feet) Yes 

3. Rehabilitation of existing Fuller Lake closure Yes 

4. Lower Swan Lake closure at confluence with Illinois 
River (stone-capped/soil core) about 3,400 feet long Yes 

5. Creation of islands in lower and middle Swan Lake 
from mechanically-dredged sediment Yes 

6. Upland sediment control program with Calhoun County Possibly 
Soil and Water Conservation District 

7. Water control/fish passage structures (combination 
sluice gate, slide gate, and stop logs) 

a. Lower Swan Lake structure to river (one unit) Yes 

b. Middle Swan Lake structure to river (one unit) Yes 

8. Water control structure from Fuller Lake to river 
(at two locations) Yes 

9. Portable water pumps No 

10. Mechanical (clam-shell) dredging in lake Yes 

11. Borrow pits for dike/levee construction - total of 
20 acres to provide fill material No 

12. Fish and wildlife management including plantings 
for waterfowl and water level control for both 
fish and wildlife. No 

13. Boat ramp improvements on west bank, lower and 
middle Swan Lake Yes 

14. Real estate acquisitions No 
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To improve the lake's fish habitat, sections of the lower lake will be 

deepened and fish passage structures will be constructed to permit fish 

movement between the Illinois River and the interior waters. 

C. Alternatives. Three project alternatives were considered: 

Alternative A, No Federal Action; Alternative B, Wetlands Excavation; and 

Alternative C, Wetlands Management. Alternative A was rejected because it 

would do nothing to alleviate the sedimentation and water control problems 

that must be addressed if habitat is to be improved. Large-~cale excavation 

(Alternative B) also was considered unacceptable because it would not reduce 

future sedimentation, nor would it allow for water management within Swan 

Lake. Alternative C was found to be fully responsive to the project 

objectives, and was designated as the Selected Plan. It would significantly 

reduce the sedimentation rate, and would provide water management 

capabilities. 

For Alternative c, options that were considered include design and 

structural alternatives involving variations in levee location and heights, 

type of water control structures and fish passages to be used, and number and 

location of closure structures. 

The planning process also took into consideration the avoidance of 

placement of dredged or fill material into waters of the United States in 

conjunction with the construction of project features. For most project 

features, it was not possible. to avoid placing such material into waters of 

the United States because most of the 4,583-acre project area (all but the 538 

acres of cropland) is subject to Section 404 jurisdiction. The water control 

structures are water-dependent, as are the closure structures, boat ramps, 

islands, and cofferdam. Alinement alternatives for the riverside levee/dike 

were limited because the strip of land between the river and the management 

units is quite narrow. 

D. Authority and Purpose. Public law (PL) 95-502 authorized the 

construction of a new dam and 1,200-foot lock at Alton, Illinois, and directed 

the Upper Mississippi River Basin Commission to prepare a comprehensive Master 

Plan for the Management of the Upper Mississippi River System. The Basin 

Commission completed the Master Plan report and submitted it to Congress on 1 

January 1982. The report recommended an environmental management program 

that included construction of habitat rehabilitation and enhancement projects. 

The 1985 Supplemental Appropriations Bill (PL 99-88), signed into law by 

President Reagan on 15 August 1985, provided initial authorization and 

appropriations for an environmental management program for the Upper 

Mississippi River System. A more comprehensive authorization was later 

provided by the Water Resources Development Act of 1986 (PL 99-662). 

The two goals of the project are to enhance migratory waterfowl habitat 

and to enhance habitat for fishes. Specific objectives for attaining the 

waterfowl goal are (1) decreasing sedimentation into the lake complex, (2) 

providing a means to control water levels in the lake complex, (3) increasing 

reliable food production for waterfowl, and (4) increasing total wetland 

values for migratory waterfowl. 

Objectives for the fisheries goal are {1) increasing the depth of the 

lake, (2) reducing sedimentation into the lake complex, (3) increasing the 

photic zone, (4) increasing the available cover, and {5) increasing the total 

habitat values for fishes. 
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E. General Description of Dredged or Fill Material 

1. General characteristics of Material (grain size, soil type). 

a. Riverside Dike/Levee. The proposed riverside dike/levee will 
be constructed of earthen material and some stone. For the segment from RM 
5.5 to 10.6, the earthen material will be obtained by clamshell dredging of 
sediments from Swan Lake. These sediments consist of silts, sands, and clays. 
Aggregate road course material will be placed on top of the dike/levee from RM 
5.5 to 9.8, and the lowermost 2,000 feet will be covered by C-stone to serve 
as an overflow structure. For the segment from RM 10.6 to 13.0, earthen 
material will be obtained from local borrow sites; no stone will be used on 
this segment. 

b. Lower Lake Closure and Interior Swan Lake Closures. The 
structure to be constructed across the lower section of Swan Lake will consist 
of stone. Those portions of this structure that will be exposed to Illinois 
River currents, ice scour, and wavewash will be constructed of Grade B 
limestone (1,200 pound maximum size). The less exposed sections will be 
constructed with Grade C limestone (400 pound maximum size). Some Grade A 
stone will be placed on the river side of the lower lake closure. The middle 
lake closure structure will consist of an earthen core and a stone cap. The 
stone cap will consist of Grade C limestone. Grade C stone will also be used 
to cap the existing Fuller Lake closure structure. 

c. Water Control and Fish Passage System. Water control and fish 
passage structures will be constructed of concrete, and backfilled with 
hand-placed crushed stone underlain with uncompacted crushed stone. Grade C 
limestone (1,200-pound maximum size) will be placed on top of the crushed 
stone to bring the sites up to the top elevation of the levee/dike or 
closures. Any soft organics and fine silts will be excavated from the 
foundation of the structures to provide a firm base. 

d. 
from Swan lake. 

Islands. Islands will be constructed with sediments dredged 
These sediments will consist of silts, sands, and clays. 

e. Other Project Components. Construction of the two boat ramps 
and two parking lots will employ aggregate base stone. The four road segments 
will consist of aggregate road course. 

2. Quantity of Material (cubic yards). 

The following quantities of fill and dredged materials will be required to 
construct the project: 

Earthen (dredged sediment) 245,689 cubic yards 
Earthen (borrow, semi-compacted) 68,952 cubic yards 
Grade C stone 33,126 tons 
Grade B stone 5,834 tons 
CA-10 crushed stone 17,215 tons 
Crushed Stone 228 tons 
Quarry run stone 290 tons 
6" minus stone 406 tons 
l" minus stone 468 tons 
Aggregate course base 34 tons 
Concrete 480 cubic yards 
Asphaltic concrete 13 cubic yards 

Nearly all of this material will be placed either below the plane of 
ordinary high water of the Illinois River (421 feet NGVD) or into 
jurisdictional wetlands. 

a. Riverside Dike/Levees. Construction of the dike/levee 
(including the lower lake closure) from river miles 5.5 to 13.0 will require 
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the permanent placement of 192,240 cubic yards of excavated sediment, 64,815 

cubic yards of semi-compacted earthen fill, and 32,131 tons of stone. 

b. Interior Lake Closures. The following quantities will be 

required to construct or repair these two structures. 

middle lake closure 
Fuller lake closure 

earthen 
(cubic yards) 

12,200 (sediment) 

stone 
(tons) 

11,250 

c. Water Control Structures. The construction of gravity drains 

and a fish passage/water control structure (including pumping plants) will 

require the permanent placement of about 410 cubic yards of concrete, 895 tons 

of stone, and about 200 cubic yards of semi-compacted earthen fill. The 

cofferdam used to install gravity drains "in-the-dry" will require the 

temporary placement of about 5,270 tons of stone. 

d. Islands. The proposed islands call for the permanent 

placement of about 41,249 cubic yards of lake sediments. 

e. Other Project Components. Construction of boat ramps and 

roads will require the permanent placement of about 3,937 cubic yards of semi-

compacted earthen fill, and about 2,932 tons of stone. 

3. Source of Material. Earthen material will be obtained either from 

sediments mechanically dredged from the bottom of Swan Lake or from soils 

taken from borrow areas excavated parallel to the interior side of the levee. 

Rock and crushed stone will be obtained from commercial stone quarries in the 

vicinity of Calhoun county. 

F. Description of the Proposed Discharge Sites 

1. Location. The location of all structures are shown in FIGURE 1. 

2. Size (acres). The components of the project will require a total 

of 132 acres for construction rights-of-way, of which about 112 acres will be 

filled. 

river dike/levee (excludes 
lower closure structure) 

lower closure 
middle closure 
lower lake control structure 
middle lake control structure 
islands - lower lake 
islands - middle lake 
boat ramps 
roads 
borrow areas 

ClO 

acres 
95 

4 
4 

<l 
<l 

4 
2 

<l 
3 

20 

132 



3. Type of Site (confined, unconfined, open water). All disposal 
sites will be unconfined, with the exception of one for a water control 
structure, which will involve the use of a temporary cofferdam. Construction 
of the islands, middle lake closure structure, lower lake closure structure, 
cofferdam, and boat ramps (in part) will take place in open water. 

4. Types of Habitat. Most of the sites proposed for disposal of fill 
or dredged material are terrestrial. The most common terrestrial habitat type 
to be affected is bottomland forest on the Illinois River floodplain. 
Cropland on the floodplain will also be affected, as will cropland in upland 
areas. Aquatic habitats are also proposed as disposal sites, and include open 
water in Swan Lake and shallower areas at the lake's margins. 

5. Timing and Duration of Discharge. A construction start has been 
tentatively scheduled for Fiscal Year 1993. Depending on local weather and 
flooding conditions, the estimated period of construction for the entire 
project is 12 to 36 months. 

G. Description of Disposal Method (hydraulic, drag line, etc.). Earthen 
material obtained from borrow pits and stone to be used for construction will 
probably be trucked in to the disposal site and dumped, and pushed into place 
by dozer or large back hoe. Sediments taken from Swan Lake by clam shell 
dredging will be side-cast to the disposal site and later worked into position 
with heavy equipment. 

II. FACTUAL DETERMINATIONS 

A. Physical Substrate Determination. 

1. Substrate Elevations and Slope. The narrow peninsula of land 
between Swan Lake and the Illinois River is relatively flat, and varies in 
elevation from about 420 to 425 feet NGVD (normal pool of the Illinois River 
is about 419.5 feet NGVD). Landside of Swan Lake the floodplain rises to 
about 430 feet NGVD, and terraces between the floodplain and upland lie 
between 430 and 450 feet NGVD. Uplands within the watershed of tributaries to 
Swan Lake reach elevations up to about 675 feet NGVD. The lowest elevation of 
the bottom of Swan Lake is about 414 feet NGVD, whereas the average bottom 
elevation is about 416 feet NGVD. Slopes within the project area are about 1-
2 percent. The crown of the riverside dike/levee will rise above the 
substrate from 3 to 6 feet (up to 427 feet NGVD). Islands will rise above the 
Swan Lake surface to 423-426 feet NGVD. Roads, boat ramps, and parking lots 
will be constructed to 424 feet NGVD. 

2. Sediment Type. The existing bed of Swan Lake consists of a 
mixture of clay, sands, silts, and organics. The material to be obtained from 
borrow pits is also alluvial in origin. 

3. Dredged/Fill Material Movement. The nearly flat substrate at the 
proposed disposal sites and lack of current in Swan Lake at normal pool stages 
will contribute to the stability of materials used for construction of 
structures. Flooding from the Illinois River and wind-generated waves on Swan 
Lake are forces that will cause dredged and fill materials to move if they are 
not properly stabilized. 

4. Physical Effects on Benthos (burial, changes in sediment type, 
etc.). Within Swan Lake, there will be loss and burial of some benthic 
organisms as a result of the construction of the closures, dike/levee, water 
control/fish passages, and islands. However, the submerged portions of these 
structures should be recolonized within 1 year or so, possibly with different 
assemblages of benthic organisms. The rock material of the closure structures 
and dike/levee will provide a different but favorable substrate for benthic 
recolonization. Reducing the sedimentation rate within the lake complex 
should also benefit the benthic fauna. Overall, the proposed construction of 
the earthen levee should have a beneficial impact on benthic organisms. 
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5. Other Effects. After construction is completed, there will be 
more control over the lake habitat which will result in an increase in the 
value of the lake complex. 

6. Actions Taken to Minimize Impacts. 

The primary actions to minimize erosion, slumping, or lateral displacement 

of dredged and fill materials, and thereby avoid or minimize adverse impacts 
on the substrate, include the following: use of stone materials sized to 
withstand the forces of floodwaters; retention of sediment dredged for 
construction of the dike/levee by placement of bales of straw as a silt 
barrier adjacent to the lakeside toe of the dike/levee; compaction of earthen 
materials for the dike/levee and interior closure structures; establishing 

stable structure slopes; construction during dry weather periods; covering of 

island structures with a commercial stabilization fabric prior to 
establishment of vegetative cover; and revegetation of islands and other 
earthen structures. 

B. Water Circulation, Fluctuation and Salinity Deteminations 

1. Water 

a. Salinity. Not applicable. 

b. Water Chemistry. The dredging of portions of the lake bottom 

and creation of islands with sediment will temporarily affect water chemistry 

by resuspending bottom sediments and associated compounds. Based on 24-hour 

settlement tests, suspended material is expected to settle rapidly and water 
chemistry is not expected to be impacted to any significant degree by the 
project. Confimation of this will be included with state water quality 
certification. 

c. Clarity. Currently Swan Lake has very low water clarity due 

to a combination of shallow depths, unconsolidated bottom, exposure to 
periodic high winds, and small boat traffic within the lake. Short-term 

increases are expected during clam shell dredging operations, creation of 
islands, and construction of levee closures and water control/fish passage 
structures. However, the completed project is expected to reduce overall 
turbidity (i.e., increase clarity). 

d. Color. No significant change. 

e. Odor. The project is not expected to have a significant 
impact on water odors. 

f. Taste. The project is not expected to significantly impact 

water taste. 

g. Dissolved Gas Levels. Dissolved oxygen levels in Swan Lake 

are usually fairly high due to the high wave action even though water levels 

are shallow, water temperatures are high during the summer, and plant 
decomposition is occurring. Deepwater dredging cuts in the lake for island 
development and dike/levee construction should reduce the likelihood of 
significant drops in oxygen throughout the year. Minor short-tern decreases 

in dissolved oxygen levels may occur as a result of water disturbances during 

construction, but it is expected that levels in the lake will remain 
sufficiently high (i.e., > 5 mg/1) for fish and other aquatic organisms. 

h. Nutrients. Some nutrients will be released to the water 
column during the excavation of sediments from the bed of Swan Lake. 
Resuspension tests show that ammonia concentrations could exceed state water 

quality standards if water temperatures are high enough. 
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i. Eutrophication. The project is not expected to have a 
significant impact on eutrophication of the water column. 

j. Water Temperature. Because the lake is shallow, its water 
temperatures are unstable. For example, winter water temperatures in Swan 
Lake vary greatly, from about Oto 10° C. The project will create deep areas 
within the lake and these deep sections should have more stable winter 
temperatures (about 3° C). In addition, during warmer months of the year, 
water in the newly created deeper areas of the lake would be relatively cool 
and less affected by high air temperatures. 

2. Current Patterns and Circulation 

a. Current Patterns and Flow. The. project would alter existing 
circulation and flow patterns. Swan Lake would be periodically closed off 
from the Illinois River by the lower lake closure. In addition the lake will 
be divided into three major compartments separated by two interior closures. 
The riverside dike/levee and lower rock closure would prevent flow through the 
lake during minor flood events except by way of the water control structures. 
The riverside levee would be overtopped by flood events with recurrence 
intervals of once in 3 years or greater, protecting the lake from sediment 
deposition during minor flood events. 

b. Velocity. The riverside dike/levee will eliminate 
uncontrolled flow across Swan Lake during flood events up to a 3-year 
exceedance frequency (also refer to section 3, below, on Normal Water Level 
Fluctuations). 

c. Stratification. Stratification does not normally occur in the 
lake or in the adjacent Illinois River. Due to the great surface area of the 
lake, the relatively shallow depth, and frequent wind action, stable, 
long-term stratification would be uncommon. 

d. Hydrologic Regime. Without the dike/levee, filling of Swan 
Lake due to sediment deposition during each minor flood event would cause 
further degradation. Major flooding will overtop the levee (and sediment will 
continue to be deposited during these events). However, no changes in 
profiles in the adjacent Illinois River are likely. 

The dike/levee system with its water control structures and pump units 
would permit flexibility in controlling water levels. Changes in profiles 
within the lake complex are discussed below. 

3. Normal Water Level Fluctuations (tides, river stage, etc.). The 
riverside dike/levee is intended to serve as a sediment barrier. In 
combination with the drainage ditch, water control structures, and pump units, 
the normal water level fluctuations in the Swan Lake complex will be altered. 
Water levels will be managed in the range of 419.0 and 420.5 NGVD. The 
project is not expected to significantly change profiles in the adjacent 
Mississippi River. See Appendix DPR-P for a detailed description of the 
tentative water regulation plan. 

4. Salinity Gradients. There are no salinity gradients in the 
project area. 

5. Actions That Will Be Taken to Minimize Impacts. Swan Lake will 
be connected to the Illinois River at its upper, middle, and lower end via 
water control structures. Most construction activities will take place during 
the low water season which should reduce the potential for erosion. A 
floatational collar with impervious silt screen will be placed around the 
dredge during operations to confine water quality impacts (reduced clarity, 
altered water chemistry) to the dredging site. Earthen structures will be 
seeded to prevent erosion. 
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C. Suspended Particulate/Turbidity Determinations 

1. Expected Changes in Suspended Particulates and Turbidity Levels in 
Vicinity of Disposal Site. Swan Lake usually has high turbidity as a result 
of the shallow, unconsolidated bottom and high wind and wave action. 
Turbidity will increase over base conditions in local areas during clam shell 
dredging operations and subsequent placement of sediment in the water for the 
construction of islands, the dike/levee, and closures. However, any such 
increases in turbidity are expected to be minor and short term. These 
elevated turbidity levels will be confined to the immediate vicinity of the 
worksite through the use of an encircling floatational collar and impervious 
silt screen. The collar and screen will be kept in place until the quality of 
water within the enclosure returns to ambient levels. Overall, the project is 
expected to reduce turbidity. This change will be accomplished by reducing 
wind and wave action through the creation of islands which will act as wind 
breaks. 

2. Effects (degree and duration) on Chemical and Physical Properties 
of the Water Column. The project would have a minimal impact on the 
resuspension of materials in the water column in the vicinity of the 
construction activities. 

a. Light Penetration. Light penetration may show temporary and 
localized decreases during project construction as a result of short term 
increases in turbidity. OveralL light. penetration is expected to increase as 
a result of reducing ;,ind acti07. 0:::· the construction of islands. 

b. Dissolved Oxyqen. The lake does not have a problem with 
dissolved oxygen levels and construction activities associated with the 
project will have no significant impact on dissolved gas levels. 

c. Toxic Metals and Organics. Resuspension tests were carried 
out for lead, zinc, and ammonia with sediments from the lake bottom. 
Resuspension tests show a high level of organic matter present, but most total 
suspended solids settle out within 24 hours. Confirmation of this will be 
included with state water quality certification. 

d. Pathogens. There is no reason to believe any pathogens exist 
in any of the proposed areas of excavation. 

e. Aesthetics. Clearing of trees for borrow material and levee 
construction will have a negative impact on the aesthetic quality of the area. 
Construction activities would also have a short-term impact on the aesthetic 
value of the area. The overall project should enhance the fish and wildlife, 
as well as the wetland value of the area and increase the aesthetic quality of 

the site. 

f. Water Temperature. See discussion on water temperatures 
above (Section II.B.1.j) 

3. Effects on Biota 

a. Primary Production, Photosynthesis. Minor short-term impacts 
to primary production and photosynthetic processes are expected to occur in 
the immediate vicinity of dredging sites and construction sites involving the 
placement of sediment into open water. These impacts should be confined to 
the area enclosed by the proposed floatational collar and impervious silt 
screen which will surround the worksite. In the long-term, primary production 
and photosynthesis should increase lake-wide because the islands will lower 
turbidity levels by decreasing wind and wave action. Aquatic vegetation 
expansion resulting from the project will also help to dissipate wave action 
and further increase primary production and photosynthesis. 
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b. Suspension/Filter Feeders. A short-term reduction in 
suspension/filter feeders pue to increased suspended sediments is expected to 
be minor. This impact should be confined to the immediate vicinity of clam 
shell dredging and construction sites in open water. 

c. Sight Feeders. Sight feeders will experience short-term, 
minor adverse impacts due to increased turbidity levels. These effects should 
be confined to the area enclosed by the proposed floatational collar with 
impervious silt curtain during the construction process. Sight feeders should 
benefit over the long term as a result of the proposed islands' reduction in 
turbidity levels, increased vegetation, deeper water, and solid bottom. 

4. Actions taken to Minimize Impacts. The majority of construction 
activities would take place in the dry and then only during the low water 
season which should reduce the potential for erosion. Earthen levees will be 
seeded to prevent erosion. The islands will be covered with a commercial 
stabilization fabric prior to stabilization with vegetative cover. While in 
operation, the clam shell dredge will be encircled with an impervious silt 
curtain supported by a floatational collar. Two curtain and collar systems 
will be used, allowing the dredge to advance while turbidity levels within the 
first system return to ambient conditions. 

D. Contaminant Determinations. There has not been an analysis for 
contamination of the bottom sediment and borrow material to be used for island 
and levee construction. However, except for potentially high levels of 
ammonia, there is no reason to believe that these materials are contaminated 
with anything harmful to the local biota or humans. 

E. Aquatic Ecosystem and Organism Determinations 

1. Effects on Plankton. The project is not expected to adversely 
impact plankton. Plankton may be benefitted due to the anticipated reduction 
in turbidity levels due to construction of islands and resultant decrease in 
wind and wave action. 

2. Effects on Benthos. Benthic organisms in the immediate vicinity 
of the closures and water control structures, as well as lake sites to be 
excavated, will probably be destroyed by excavation of sediments or burial by 
rock fill during the construction activities. Any disturbance would be short 
term. Benthic organisms are expected to rapidly colonize the rock dike. In 
the long term, the rocky substrate associated with the closure structures 
should provide for different benthic assemblages and possibly increase the 
diversity of the local benthic fauna. Reduction of the sedimentation rate in 
the lake complex should also benefit benthic organisms by providing for more 
stable habitats. 

3. Effects on Nekton. The term "nekton" refers basically to larger, 
free-swimming aquatic organisms, such as fishes. During high flow periods 
most of Swan Lake is connected to the Illinois River and functions as ·spawning 
and nursery areas for fish during the spring and early summer. During the 
winter, the more stable temperatures in the newly created deeper areas would 
probably benefit the local fish populations by preventing complete freeze over 
of the shallow waters and maintaining more optimal conditions for their food 
resources. 

In the future, if the project is not constructed, it is expected that 
continued sedimentation will continue to reduce water storage capacity. A 
raised topographic level would further reduce the depth of water in the lake, 
thereby reducing the usefulness of the area a& a spawning and nursery area. 
If no rehabilitation project is constructed, the spawning and nursery function 
of the lake will be greatly reduced or eliminated due to sedimentation and 
natural succession of the area. · 
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Construction of the closures will reduce access by river fishes to the 

lake complex. Since (per the interagency agreement) greater emphasis will be 

given to riverine fisheries in lower Swan than middle Swan, the significance 

of this impact will be greater in middle Swan Lake. However, middle Swan 

would still have large sections of permanent water and would maintain large 

resident populations of fish~ even if isolated from the main river for long 

periods. Fish passages connecting Fuller Lake directly with the Illinois 

River would also improve fish movements over that of existing conditions. 

Management of flow and water levels would improve the aquatic habitat year 

round. The creation of deeper areas is expected to reduce the risk of winter 

fish kills and reduce the risk of high water temperatures and extreme drops in 

dissolved oxygen levels during summer. Overall, management of the area for 

aquatic species would increase the overall productivity of the lake complex. 

4. Effects on Aquatic Food Web. Loss or disruption of the benthic 

community would result at the sites for construction of rock structures in 

Swan Lake. However, recovery following construction should occur rapidly. 

Placement of stone would benefit some benthic species important in the food 

chain. Overall long-term impacts are expected to be positive. 

5. Effects on Special Aquatic Sites. 

a. Sanctuaries and Refuges. Most of the Swan Lake 

rehabilitation and enhance~ent project falls within the Calhoun Division of 

the 25,300-acre Mark T~ai~ Nation3~ Wildlife Refuge, a collection of Federal 

lands along the Mississippi River s~ecifically managed for fish and wildlife 

by the U.S. Fish and Wildlife Service. In addition, the upper section of Swan 

Lake, which includes Fuller Lake, is part of the Fuller Lake State Fish and 

Waterfowl Management Area. These lands are managed by the Illinois Department 

of Conservation. The project is expected to benefit the purpose of the 

wildlife areas. 

b. Wetlands. The 4,600-acre project area consists of 950 acres 

of forested wetland, 3,100 acres of nonforested wetland (open water), and 550 

acres of cropland. Placement of fill or dredged material will result in the 

loss of 95 acres of forested wetland and 14 acres of nonforested wetland. 

c. Mud Flats. Mud flats have been created where there was once 

deep water along the edges of Swan Lake as a result of the high rate of 

sedimentation and filling of the lake. Deepening of sections of the lake will 

eliminate some of the existing mud flats. However, without the project, most 

of the mud flats would gradually disappear as a result of colonization of the 

areas by willows and other woody species. The project will allow for 

dewatering of management compartments and exposure of mud flats for moist soil 

management. 

d. Veqetated Shallows. The project is expected 
to benefit vegetated shallows by a combination of reduction of water 

turbidity, and management for aquatic plants. 

e. Coral Reefs. None in the project area. 

f. Riffle and Pool Complexes. The project will not impact riffle 

and pool complexes. 

6. Threatened and Endangered Species. No Federally threatened or 

endangered species or their critical habitat are expected to be adversely 

affected by the proposed action. The St. Louis District has.prepared a 

Biological Assessment of the project on endangered species which will be 

reviewed by the U.S. Fish and Wildlife Service. 

7. Other Wildlife. Levee construction activities would disturb 

wildlife in the immediate project area. The clearing of about 95 acres of 
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forested wetland for levee construction and maintenance easements represents a 
loss of habitat and the wildlife which it supports. In the long term, 
wildlife associated with the wetland is expected to benefit due to the 
rehabilitation of the lake complex and its increased lifespan. 

8. Actions to Minimize Impacts. The effects on the aquatic ecosystem 
would be minimized by promptly compacting and revegetating newly constructed 
earthen levees to avoid erosion. Contractors will be required to submit an 
environmental protection plan to include protection methods and procedures for 
avoiding landscape defacement, providing for water and air pollution 
prevention, for disposal of solid and chemical waste and of cleared and 
grubbed material, and for protecting fish and wildlife resources. In 
addition, the contractor shall be required to conduct a training course 
emphasizing environmental protection. Government inspectors will oversee 
construction projects to ensure that personnel, equipment, and construction 
techniques meet all contract specifications, including environmental 
requirements. 

F. Proposed Disposal Site Determinations 

1. Mixing Zone Determination. A mixing zone is not needed because 
there will be no return water to the water column. 

2. 
Standards. 

Determination of Compliance with Applicable Water Quality 
The project would comply with applicable water quality standards. 

3. Potential Effects on Human Use Characteristic 

a. Municipal and Private Water Supply. No municipal water supply 
will be adversely impacted by project construction. 

b. Recreational and Commercial Fisheries. Currently Swan Lake is 
open to both commercial and sport fishing in accordance with Illinois fishing 
regulations. However, due to sedimentation and the shallowness of the lake, 
use of the lake for both recreational and commercial fisheries is extremely 
limited. Even shallow craft boats are easily grounded within the lake. Area 
sport and possibly commercial fishing is expected to improve with the project 
as a result of improved management and water level control for the lake 
complex. Access by road to the lake will include boat ramps along the west 
shore of the lake. 

c. Water Related Recreation. Water related recreation (i.e., 
boating, fishing, etc.) is not expected to be significantly impacted by the 
authorized project. 

d. Aesthetics. Clearing of trees for borrow material and levee 
construction will have a negative impact on the aesthetic quality of the area. 
The creation of shallow standing water in borrow areas should enhance the 
wetland value of the area and increase the aesthetic quality of these areas. 
The increased usage of the area by waterfowl would be perceived as enjoyable 
to those viewing the waterfowl feeding in the site. 

e. Parks, National and Historical Monuments, national Seashores, 
Wilderness Areas, Research Sites, and Similar Preserves. The project will 
not impact any of these resources. 

G. Determination of Cumulative Effects on the Aquatic Ecosystem. The 
Environmental Management Program should have a positive impact on the Upper 
Mississippi River System. 

H. Determination of Secondary Effects on the Aquatic Ecosystem. There 
are no known significant secondary impacts to the aquatic ecosystem that will 
be caused by the project. 
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IV. FINDINGS OF COMPLIANCE OF THE RESTRICTIONS ON DISCHARGE 

In our evaluation of discharges proposed in connection with the Swan Lake 
Rehabilitation and Enhancement Project, the Environmental Protection Agency's 
Section 404(b) (1) Guidelines of 24 December 1980 were applied without 
significant adaptation. Testing procedures outlined in subpart G of the 
guidelines were not required since the proposed placement would consist of 
soils and sand taken from within the floodplain, and our review of the work 
disclosed no "reason to believe" that contaminants would be released to the 
waterway. However, muck excavated from Swan Lake was analyzed for heavy 
metals and oil products. Materials proposed for use in levee construction on 
land will be obtained from borrow areas that are well removed from potential 
sources of contamination. The placement activities would not violate the 
toxic effluent standards of Section 307 of the Clean Water·Act. 

The wetland rehabilitation project would not jeopardize the existence of 
Federally listed endangered or threatened species or their critical habitat. 

The proposed construction of a riverside dike/levee, rock closures, and 
installation of water control structures would not result in significant 
adverse effects on human health and welfare, including municipal and private 
water supplies, recreation and commercial fishing, plankton, fish, shellfish, 
wildlife, and special aquatic sites. The life stages of aquatic life and 
other wildlife would not be adversely affected. Significant adverse effects 
on aquatic ecosystem diversity, productivity and stability, and recreational, 
aesthetic and economic values would not occur. 

The quality and. quantity of habitat for migratory waterfowl and other 
wetland species is expected to increase. It is also expected that slackwater 
river fishes will benefit from the proposed activities. The fish spawning and 
nursery function of Swan Lake will be increased in the future due to a 
reduction in sedimentation and deepening of the lake. 

All appropriate and practicable measures have been taken through 
application of procedures contained in Subpart Hof the Guidelines to insure 
minimal adverse effects of the proposed discharges. These measures include 
compaction and seeding of the newly constructed levee to avoid erosion into 
the project area and the adjacent Illinois River. 

On the basis of the guidelines, the proposed levee construction is 
specified as complying with the requirements of these guidelines with the 
inclusion of appropriate and practical conditions to minimize pollution or 
adverse effects to the affected aquatic ecosystem. 

Following its review of the draft DPR, the Illinois Environmental 
Protection Agency iss~ed a :etter {see letter attached) granting conditional 
water quality certification under Section 401 of the Clean Water Act. It is 
this District's intent to comply with IEPAs conditions. 

Date 

Cl8 



Illinois Emirnnmcntal Prokctirrn Ag.ency P. 0. Box IY:276. Springfield. IL 62'9-1--Y2"7r, 

217/782-0610 

U.S. Arwt/ ~orps of Engineers (Calnoun Cou"ty) 
Swan Lake aREP (Swan Lake} 
Log #C-11 63-~ 

JUM 14. 19gl 

Department of the Amy 
St. Louis District 
Corps of Engineers 
210 North 12tll Street 
St. Loots. M1ssOYri 63101 

Oear Mr. Slancnar: 
Tois Agency received a request on Oece1110er 6. 1990. frtn ttle U.S. A.,,., Corps 
of Engineers, St. Louis District requesting necessary COlllll!Rts for enwironaeatal consideration concerning the Swan Lake Habitat Rehabilitation 
&Bd Enblnr:se11t Project (HW). Ttte prt,p0ed project wil 1 consist of the construction of a riverside dike/levee. water level controls, drainage syste:w. closure structure, and rnp ha Swan lake. The proposed project is located in 
and along the west bank of t.'le Illinois Riwer between Illfnofs River 5 
~ltd 13 in Ca 1 houn County. I 11 i nois. We offer the fo n ow1 ng coaaents. 
Based on tM infc,,...tion ineludH 1" this stlbmitu1, it 1s our engineering 
judg111e11t that tlle proposed project uy he ccapleted without causing wter 
po1hati0ft as defined in tne Illinois Environmental Protection Act. provided tne project ts carefully planMd and supervised. 

These t;aMents are directed at the effect on water quality of the canstructio!'t procedures involved fn ttle iboYe ~scribed project and 1s not an ipproval of 
any discharge resulting ft'Ol'I the c:apleted facility, nor an approval of tne 
design of the facility. These coanents do not supp lint any ?t?nBi t responsi~ttities of t.rse applicant towards tn1s Agencf. 
This Agency hereby issues certification under Section 401 ~f tne Clean Water Act (?L 95-217), syoject tot~ applica"t's cooapliance ~itn the f~1lowing conditions: 

l. The applic~nt snall n~t cause: 

a. violatio~ of applica~le water quality stanctards of ttw! Illinois 
Pollution C~~trol Soard. Title 35, s~otitla C: ~ater Pollutio~ Rules 
and Regulations; 

o. wttter p,:>llutioo as defined and pr~nialted 'ay tne Illii1ois 
Environraental Protection Act; and 

c. interference with water use practices rn?ar pu:llic recreation ar~a.s or 
W3ter suppl/ intaKes. 
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'i/;jjj/ffjJ Illinois Environmental Protection Agency P. 0. Box 19276. Springfield. IL 62794-92:6 

Page 2 

2. The applicant snall provi Je ~dequate planning and super-vi s11>n during te 

project constf"\.lCtion period for iaplementtng constn.&ction methods, 
processes and cleanup procedures ftecessary to prevent water pollution and 
control erosion. 

3. Any spoil material excavaad, dredged or oUtenrise prodw:ed aast not De 

returned to the waterway tHlt llUSt be deposited in a self-contained area in 

C1Jmpliance with all State statu~s, reguhtiMs aad ·~nait requireaents 

w1tn no di~t\arge to tne waters oft~ State i.mless a per"ll1t bas been 
i ss11ed by tM s Agenct Any o.a fi 11 i ng flUst be done wi tn clean uteri a 1 

aftd placed in a manner to prevent Yiolation of applicable wa~r quality 

standards. 

4. All areas affected ny construction sball be mulched and seeded as soOR 
after constrvtt1on as possiole. Tne ap?licant shall ~nderUke ~essary 

measures aoo p~e1url!s reduce erosi!ln during construction. lnt&,.im 

aeasures to prevent erosion d~sari?lg construction snal l oe taken and &y 

include tne insullation of staited stra• bales,, sed1entation o.sins and 
tempor•r, aulch1ng. All construction witti1n tne waterway shall be 

conducted dariAg zero or low flow conditions. 

5. The applicant sball ieplfflent erosion eontf"Ol measutts consistent witn tae 

•standards and Specifications for Soil Erosion and Sediment Control• 
(IEPA/W?C/87-012}. 

6. This certificatlc»\ becomes effective amen the Dep1rtaent of the Arwy. 

Co"l>S of EnginHrs~ irteltides tne above conditions fl tbrougb 5 as 
conditions of the r-eques ~d pen1i t issued pursuant to Secti ott 404 of 

Pl. 95-217. 

This certificatio~ d:les not grant imaaunity from any e~f~rcement action found 
necessarf by this Agency to 11eet its responsibilities in prevention. 
abatement~ a~d co~tro1 of water pollution. 

cc: IE?A, DJ?C, Kec~rrls Unit 
J~PC, lield Op~rctti~ns Section, ie3ion 5 
DOT. DiviSiJ!'I of :,Jdter ;{esour-ces. Springfield 
i.JSEt>!\, .1e3i 01 -I 

~Co£, St. i...JJis '.)istrict 
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APPENDIX DPR-E 

HYDROLOGY~ HYDRAULICS 

FOREWORD 

APPENDIX DPR-E represents the hydrologic/hydraulic effort leading to the 
proposed project. The appendix provides a discussion of climate, existing 
hydraulics and project hydraulics. 



OPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 

SWAN LAKE PROJECT 
REHABILITATION AND ENHANCEMENT 

POOL 26, ILLINOIS RIVER MILES 5.0-13.0 

APPENDIX E 

HYDROLOGY AND HYDRAULICS 

General. The Swan Lake project area, shown on Plate 1 of the main report, is 
located on the Illinois River, between river miles 5.0 and 13.0 and is 
comprised of Swan Lake. This appendix will present the hydrologic/hydraulic 
effort leading to the proposed improvements to the Swan Lake area and the 
existing Fuller Lake State Fish and Wildlife Waterfowl Management Area. 

Climate. The climate of the Illinois region in which Swan Lake is located is 
typical midwestern, with warm, humid summers and cold, relatively-dry winters. 
Normal temperature extremes range from 100 degrees or more in mid-summer to 
below zero in mid-winter. The average annual temperature in the local area is 
51 degrees. 

Significant precipitation occurs in every month of the year, with the 
greatest amounts normally in April-May and the least in January-February. The 
area averages slightly under 35 inches precipitation per year, with about 24 
inches of snowfall in a typical winter. Average annual evaporation is not 
available for this immediate area. TABLE E-1 gives average monthly 
precipitation totals at Grafton, Illinois, about five miles downstream of Swan 
Lake, and average monthly evaporation totals at the National Weather Service 
gate at St. Louis. 

TABLE E-1 

Average Monthl:5! Preci:eitation and Eva:eoration 

Month Preci:e. Eva:e. Month Preci:e. EvaE. 
(in.) (in.) (in.) (in.) 

January 1.66 0.69 July .3.69 5.85 
February 2.05 1.01 August 3.15 4.87 
March 3.25 2.00 September 3.04 3.48 
April 3.70 3.24 October 2.42 2.32 
May 3.90 4.59 November 2.65 1.22 
June 3.56 5.24 December 2.22 0.69 

Existing Hydraulics. Illinois River stages at Swan Lake are controlled by 
regulation at Melvin Price Locks and Dam. The pool stage at the dam is 419.0 
NGVD under normal conditions, and exceeds 419 NGVD only during flows 
approaching bankfull or greater. As shown on FIGURE E-1, which gives the 
annual stage-duration relationship at Grafton, Illinois (five miles 
downstream), stages are less than 420 NGVD more than 90% of the time on an 
annual basis. Minimum stages occur during floods when the pool goes "on .tilt" 
and proceeds to an open river condition. Minimum regulated stage is 414 NGVD 
at the dam and about 418 NGVD at the downstream end of Swan Lake. At this 
point, all gates at Melvin Price Locks and Dam are out of the water. As flood 
flows continue to increase, the minimum, regulated stage increases as well, 
with the only effect of the locks and dam being a small local swellhead just 
upstream of the dam. Exterior elevations at the downstream end of Swan Lake 
less than 418 could only occur during a. loss of pool, a situation which has 
not· happened since the early 1950's. 

El 



::LE~l'Kll!E '.:!: lb 11 • m mi m1 m1 ····· : .Jl lili liliJ!U 1 . 1m illj ill! !!1i J llltitm 
.. f ::::; :: :!:) ;;:: :'.:\he: 1:11 :pi lTTi ,ttrr 11'111 

~l 1.mm1 
Jrt!Hl 

111IlffiillIIIIlil _ _.u t , 
iiWJUWtlli 

•••it!ltttl 

>+ ;~ ~ t;i~ .. flEt :::~··· ·£: ;§;:: 
~t+-• ...... ::: · --t43"' · · "· '·. . . .. . . · · · ·. · '' ''t~· itP,~ 

•·::~~\_./:\=.t!(J:1/~lili: it0i )aj !if. J Tl .~ fr; ! m ru~~ [it ;r~tt M~H_[ .. "; t if~ "''" Ji - . - 'Ir' ...... 1 •. 1 . ..; ..... L~L, -· lj-~J! ·j•-0· .t;, 1 ffi .., l I P ii ! ti" •i-•··· ·•··1· •.. i .. : ..... • .. ·111·r1~,--•'""'l•~ ... I' t .... , ,r ...., t +-+ ···'1'•·· :~::::..; 43~--.t:..!.: ·• .. . ... • .... ·:c ' .. •+ . . ··• ~lHHWl,%+ • f t • • ' •••.••.. 
: : : .. ; :. : : :-i-::::1:·:..;t;_:;_: ;_:;_: ::~ !:E :,;; :J I fl tfiP. l. . ii' l f IJ -'-':lt~ttHHttbitt8 • • j! • t .• ::;::: ; ' I Lr'I"'" :;;;is '"' ::i' ;,, ,, . r - •'· ' ,t. ' f' ! l: t . '.u. t t i . - . .llf:. :§:~~ I : ·:·1·-·:;:::. ::::;:..:::,a;;.:::;:;; 'm j flt I I t!t l lj! it fJ • l· t !J:1 I l t·i I • ;Ei;::: ::::; .. ·:- ·-t4f~T1f:i :;~ iiii f;ti i1ii HP 1;1t t 1 • ;f:1 1 ~t-

1
1if , · ·r 1 · :]i I i i! t 1 l 111 . ii ·quiil~~Ki~~~~~ 

.. i : :~· :::=-!::i· ;1; '1m iT1'! fiil i1·1r11+ r1· 1 t I i 1, _ ll jl rillUmlITTnl1 !Jr 1}1 Iii l 't 11! itr : ijiT r ! i: jlfij H li~l1?1:\~T·: . 43,i .. :! -- .:. ... ·.!: ,Ul !: ! · iL !!..:l~r I H . J :umn+!,+/'Ulf1fl[Ill 'iul-- • ' ... lf I . I •1 µ f 1 • I j ,: un ;f Jj " -4:E.:.:!,:::..:.,. 
! .. , .... Lill: '.i!: :ut iffii :w iH :m Hlr I . 1 I l! 1 I . w l fIH 111. 111 r ru 1fll! Jij I i 1i I II. ~1! rn iHi E TIHmHt'.ui:: • ! .'!.:::l::~:·::::j:;ii:11'1 I.a1hj1lr'lr'1f1 I t 'llHfHl-lf!HIH 1/l l t ~mlJJfllID ti! u·!1 t rti d[l ,,1; I • it!J lt'i1 .. ,lJif,!;•:'ti±1.:b:·:::::!::: u: .. .:.i43J}: ::..:• ~:.: :.± t ..... ~!l J1. !;.i.: t, • i ·. TTi . . I lm I ftJ'! J . . I! Jlc,f lu · •. r, 1!1· ffihn ·;8;:_;t_=:.::... - , ·····1 .. T·i·-· ·:.i· rn- .... :IT •i1· t;H f H ! it t t { I . - fl ·•,J J: :tij "1: •jd I . '! fl - . 1 if_l. "J" ··+! .;r. iq···+· ---:c1 C·1:\):fl i:'.'. i;!= ::l1: l :ifl liu l:tl !T:! 1 rt j t I • ,!,!t' t,d. ·1 H j±\1 • :il1l ~··n 1-11 IJ!1t'1 fill 1uif 1;flf:ti]fiiiutii:l1;;;_~C-,'.: . r:.J::1 ::r1 Ei'. '.;1j lLl hf i:jJ :lii i!!l l,f1 ';; ii l r 1·;1111 ''jJ! l'i ·t 11 if tt i 'fi1• ! !. Ii nL q I!!}. . I li 1 ;! Ul !Hi 1111· Ht i 1l ff!;f::::m::,:r-:= 

t-- ::··:t4...;~:. ::::..i:i: -:~ .. .:--;~, ::1: ... • ''II' j . I h' •'tt ·1 ·- t i111 • :;1 · i jlf. 1 . ' t • r. I. n~:~:F ::::P.-"-' - ·. :: :i,-=: :::f:: i~t iITJ iiliJJll J1lr I 111 II ! Ill '"' l1H f:h; rj·.iu HJ ! m J; . u;J=;: !;::.:.;::=: 
::

1 
:--:-;-. :: ·: -~;:;:=ii7·1;: ·ill rh! .• h 1!1! ! 11· t : •f !tij P. n1ffl1 1 (l E:rf1l:1 ''1·1 l I I i:1 ~. lt!tT 11!1 . F.i:fi:.:f:::r:C:· ;· J4;,..-;;~b,ts~.ttl!lu8g11gi;.1 1l J. ; .t w.·tl ;;1it.U±!,~·:!.,:;L!.; l j :· t !t n' t:··lt ltJ:t· !)~~:.:.:±::.::::'-

\ .• L .. ::.,;:,;:~:-tl:.;;t· ;1•t· T:Bm·· f·: l•r11 !ij1 ij i ·ii rn11mmuum ' 1 f tl lt i ,.!:1 t-ttrt "-!:1 • f-; . r1,1 ;111tt l t t ? i ",1··,t r 1·11:1 t' j I If! t ill ~! t1:·t1 1 + - :.rt; ~-:----1-::::.::::.:: .•• ,. ·•" •••. '/1 'r.l 1 'frjn ' gj •j~ 

1
. t ' ••· r:_,. ,.. •· · ··1 ·• · • )· • • 1 • I • 11 j j 1l'tf •wt.•"·•··•··· ~'l •·• ·• ·'· · ··•• • • ·::± • • • • · 1 t H • ··• nfl .,_..;.. · ··· •· · · • ~' • •;iJ U = 1ltF.-1, • f • • • -• ···:.1·-··· · .. ··•1···::···-·-;il!:7 :,,t :.. '/ .;:, r; j I •• l j' • t • I rt'. t 11:n !!11 - ..... JI'.: .• ,:.; ;~. w ' .. ,,Ji; .•• 1· F- J 'I 't·' II" ·11· ti) ·1· ·11·11 . :1:. -t.er:' ·=+·::-:::::: l<J ::·. .I:·:•::.;:,· !1-i iii/ ·!ii jt), t,r, =m ·I: u1 . ! 'I j ! I I l!i 1!J. I' ,!, 'WI"·: ··::u• :_;/:•.I., 1ii_t :.,: •iii t? ;:1,; : :.:, i1.J.lL:. '1·· ;: : ti' lj qi,. 1•n-,,d .. ,· ·.:1· 

-~t:'.Y17'.4·~·:•::ff1ttt1t;!!Iri:1it;;'.fl;;imfii fo¾:' 1 f tt I {lj . ii1L11·,tn·u· ''.1\i;i1;.;·~w~;f,:l:t~u'·ir.:1·~tfti¥ i!t :'r.:'1, .. tlt1i'i:,:#1·l'.1trt 1jin;:,;l!l;l1 iii;lli:,:;:'~:-l, .... " ·x ....... J ... l ... ,lt11,1 I. •ltl 111 • i r 1. I ur, 1. -c; .• , ... \, a:ti ii1it t• , •• :'i;!; !UJ 1 ,,, •. 11'' •It µIt ~-:b ••H 1~. ;.l.!1~_ .. :::.: -__ :--·:... «(I :-:~:r-··! --- ·;·: ·•H ·:-:: t-! ·~I!:~: r+!-;~~j - :1 .. .. rH-4 .;~ ~! •:t :- . !. 4 • - ;p; t·t. .i~. ?.:.I !Cj: !"*~. ;: ... - .... -t. ··~· -:_. ~~._ ••1 -·-::- -- .. !: -~ .;;.::jf::;.:: ·a @~il iiii fi, 1 •l,1 11 .:.:~1ITT!!tfflliw.+ltiiHilh•1
1-'-'1 g:i.ft11 ;;,-t;;il.i. ilii1i:1 lt.!:i.·:!h i.1:1:. ;;,1 . 'l i'.:i1lii ii~ i~li:iG uii 5:-: ;~::!r:-: :':;i:.:.;4:::. ; .··1~:- ··; •.;..~ ;;;;J;c::. :;-·11:;.,7;rw··1·· ·H::1.;' t f tt :..:::~ ,:· ,11!1,;:;:;1;.r l t. !l .I :r.· 1::: ,·::,::.~""· .;~ l!JJ ::., .!:• 1·1:~·1· ::t :: ..... ,.,: t,•:i 1!.J !I. r·· ;:,; ::.:; ~:r:.:1·· .: ... ,:. ... -··I ...•. rt.•~: --~·-•j:tll~fi· r jffi • 1 Ht rn· :r.-:! i.Jf,~~- •·~! ·• •;!.J p'- .... ,2.,-,..... ,,I. 111! 't·• ·•·j ... ! ~t • .2j 11,· .,ll .... ,··· . ., .•... ,,1 .t. ··•· .. w -··1..:.··· :· ·:··· f."'. ·,. ·:·:::·ti. :~:lf;;.~~!;; ;r!xt :~ffiTT,•1>:111 t ;! ; . f -, ·lit:! ·ii··• ·~I: 11~ ;e~~;: r.!;; .. A . . :; :1;, r:·· . ·. !~J ii;:,: -3~,-H-ft ~-!; :.:.tf·~. #fr'~ s-t. :·r~,· ;~;;; ?t:fy7'.:r :;,;: . • J • ·• f.. • • · • •· j •!•• !( l O j lltl ltt I-...& t~·- _, __ • 1 •• '•'~j,·'• 'If ~,• {It, ·;..a i' IT.J( •~ • ··•• i '' · 1~11 ''l~t•! • + ·••--•-t~• ...... ~:--·-· ·• •· · _,-. .· .: 4j?Q:.:·•_::::.:.··• •··· · •• ·•·· ••• i..,~~~ fi-l· ·" ii ;ll -" l t!.!! ''-'- ,.,., . ..._ ......• , , .... , .•. ••·• :! .. :."l •• ....... ,.,. ., .•• "' :!1:J "': --•• .• .-, •... , ........ . ~;w;0!tbl~~~:~::~=~ ;:: .· ~:: !4

: • l t ::; -,~~ cii j~~j :J;f~ rr(i :~~;~JI ;mtH~rr:!t~ !:~ m~ il1~_il ;w lill0 :x1Wt~t~m~:: .. :.;:. :1'1f: . ;. ·i•:e::· :.;_;: ::~ nit rl• -·~· - - t m, Jt.l :~!:. n·::.i H'. i'.:ih ±::r ::::~_;;: ;::;~:.:I j1!i 1't!: :!..ij liE, i.;:l· ;ti. :. :r ::.:: ;:T f''"· lJ11·: ~i :;i;G 'iii~;:::f •. :, .:··-·:::. ::=:!::.',!:::4i::,:~'.:H::::.2?1'.!1!:!1'1~,!.,,;. ' 1it:!:i!J ;r,.a:11:111.a:~.:c:!! ·,11: t.:f' ;.11!'4,ITT!'l!lt :iltilil'.ct!ln.!rr:;; hrr;icp:,:$!~++'--- ~':::!!..:::.··•_:_--: ."::: J,:::- ::>:::J:::::- ::;.; ::_a.: L'.::t 21 • Ht :t uI ftr1 ?l d·:~i; :)I:::::: .. _: '.j'., ;:;; Ttt Htt t::' !!i! 11 \l l!!• :,ii 1·!~ ,::: ;1i! ;:1: ~;: :t: 11:.i lit.: ft£µ.:: ,:;J_:":~ :.::.::::,·· ···''..1'~-·· ••.. t .. _ ··- ,.11 ,.- -•• •• - , • ;1 •. · •.•. t!.l;,. " ... I, •.• -- ....... 1. •.. ,,., ,.,.11! , .. J .t.1 ,I. .... :1, ......... ·li! .I., q1 ........ -=:.--- · ···· : 
·i·.:·1. ·~--- ·-;t;w ·•tt:i!tJ ::.,·,~.ti ·rr: m i• t ··t tl =i Jl ,-·J~-t-•• ..... ~-1:.1· :t lj fj1!111111·1j •1j• .,.,., ...• -·-{Ht lp.l '.I .. l!..1111- !'" ..•. i·t;=t::::1·::·•: .. =1:·::i::::r::: 'tfl··' +·:~~ :;i"!::· t'? 1 l l •t; Hf rt' :...!1 ·1 IT '1 :1:1 t::.~ -:-·: 1V ;::;-t ·-i' I If'. l. :;r! fill.:::. ::;1 :::r tu 111: :11 t;r 11:.i :~ rs. r.r:"•"·••::· :. : . -~ \1;rt;;/~~~:; ,l;! ~- t. •· , :;: __ - .,. • • - '. :,~ ~/r:~ : .. ~1 ;;.: . ' . j::; t!fi :.. Jr tr::::::~ ·;?.8:!1~ ~::: ,:)::· . J ..•. '.~ - ...... :it:: ..:il t •. ,. ~1. t -· 1,, • !!!rt ..... :ill·-· :tL I tr. TI. ,Jri P.t: .. r. ... :-1 ••• :tp .1:1_ •••• -·· ..• :r...!: ·-· :::::1: ... . .. . ... •~•· .•.. ·•·1 •;:-; ·••· , .. ! • -~·· 1Jj• t:-t ·•,.- '. j+" .,,.,~ ·~• ''.l 1 i•·· lt:: ... -:, 1-· 1 '11j II~ ·'-r.1 •. !;-ti-:·:· : · !··::!.::. ;::; :t:; t:jJ Uj. lffi 'fu~f: tr:1 ~tJ .,Ui:.ti' !t · 1 ' .l~_.-; 1 FI-'=< c.:.~ ::l ,lTI" I 11 I • 1!1; ::;;,,l,: fLLINQtS RIVER : ::Jtt1:~- :~_;:; ;iiI ;rf :~ · 4 =~t ~- t ~;. l fU:1 :!r; ;i~ l .•• Jr~ ••• lz!~lt!, STAGEOURATION . •:• ... r', ;; j\ ::E ::jl ··tt :::lc,li i"ii F~· Ff ... ;' 1 ..• +11 if::":".':' :.:..j • . :-:;; j:~ ~f iffi MOUTH TO Mil.( nz '. .. :~!•:::: :·~:: :::• •~ ~h - ;._ + ~-t- • ~;:. - .:- 1 4 • •~ u-

~:;: :::: :l!_: :~; :tt: • • il .. 'fill·. u, m. ~1!! .: GRAFTON,HARDIN 8 PEARL.IL LINC 
: :f:C-:.: :t:<:1 ; 5 1 :!:" ~s '.1::tl ;:; t:I' - ; ,l:i~ !'~ •-:-;. t::r • • ;; . .it: f'tfllOO Of RE CORO• 19 39 -197 9 .~:t·.. . ,,.. +f""'illln_~ itt1 r.'T"',...., •• 

/t" ci1:l.-:::t!~ 

r.~~I. 
~tii 

·.-r•• 
+l~ttlW. ttit. ,H .... Jt!;;J+., .. ,.~!:t.::i1ffil 

"' .; ;c Uiit !.;..'ti: t:tib:1ifi2.!lt:! 

lrnt::-:,!!~. 
tt 'f :?.t,~!l -p .tJ. -;·1::;! n.:,, ·:; ti)Wiillff diliiti 

SCALE U SHOWN 
U.S. ARMY £NGIN£°' OtSTIIICT, ST. LOUIS 

CORPS OF CHGM:EflS 
ST. LOUIS. MISSOUfll 

111\Y. IHI 

FIGURE E-1 



a. Floods. Illinois River discharge- and stage-frequency relationships 
for the reach have been well established from previous analytical and physical 
model studies. Flood-frequency relationships at the downstream and upstream 
end of the Swan Lake Project are shown on TABLE E-2. 

Frequency (yrs) 

2 
5 

10 
25 
50 

100 

TABLE E-2 

Stage - Frequency 

Mile 5.0 
Elevation (NGVD) 

424.5 
429.9 
432.6 
435.5 
437.7 
440.0 

Mile 13.0 
Elevation (NGVD) 

425.5 
430.6 
433.3 
436.1 
438.0 
440.1 

The flood-of-record occurred in 1973 and reached an elevation of about 437.0 
NGVD at Grafton. FIGURE E-2 shows the stage-hydrograph for Grafton for the 
period of record (1939-1979). 

b. Sedimentation. Sedimentation data on the Illinois River in the reach 
are essentially non-existent. Because of the low velocities through the 
navigation pools at normal flows, the sediment load consists of silts and 
clays which settle very slowly. During a rising river, water backs into Swan 
Lake via the opening at the lower end of the lake causing deposition. During 
floods, when open-river conditions exist, the natural levees along the 
riverfront are overtopped and deposition occurs in both the Swan and Fuller 
Lake areas. Also, deposition is occurring in Swan Lake as a result of 
hillside runoff from the 31 square mile basin draining into it. No continuous 
records of deposition in the area have been kept, but several studies indicate 
that deposition is occurring at a rate in excess of 0.50 inches per year, and 
this loss of water depth has been recognized as a problem for some time. Swan 
Lake has become less desirable as fish habitat as the water depth has 
decreased substantially. 

Project Hydraulics. To minimize continued sediment deposition from the 
Illinois River and the substantial hillside drainage, and to improve 
management of the system for wildlife habitat, a number of alternatives were 
evaluated. Primary components of the recommended plan are shown on Plates 2 
through 3 of the main report and consist of a low riverfront earthen levee, 
one low interior earth embankment which separates Swan Lake into two 
compartments, a reversible pumping system in each compartment for filling or 
draining each separately, a sluice gated gravity drain for conveying water 
between the two compartments, sluice gated gravity drains and structures with 
stop logs connecting each compartment to the Illinois River, island wind 
breaks in each compartment and a sediment retention program administered by 
the Soil Conservation Service (SCS) in the hillside drainage basin. 

a. Riverfront Levee. A low earthen levee was designed to prevent 
frequent Illinois River floods .from depositing sediments within the Swan Lake 
and Fuller Lake areas. The levee will extend from approximate river mile 5.0 
to 13.0, tieing into higher ground at each end, forming a closed levee system. 
This approximately 8 mile long low levee will have an average height of 3 feet 
above the natural high ground on the peninsula between the Illinois River and 
Swan Lake. The average height of the levee is 6 to 7 feet since most of the 
construction of the levee takes place on lower ground adjacent to Swan Lake to 
make use of the excavated ditch material removed from the lake. An HEC-2 
water surface profile analysis was performed on the Illinois River with the 
low levees proposed at both the Swan Lake project as well as the proposed 
Stump Lake project directly across the river. A range of floods from the 2-
year through the. 500-year recurrence interval were tested for both existing 
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and proposed conditions. The critical flooding event with regard to the two 

proposed low levee projects is the 2-year event. The remaining flood events 

had no impact on ,the water surface since the low levees are considerably 

overtopped. Likewise, for events more frequent than the 2-year, there is no 

impact since the combination of the regulated pool at Melvin Price Lock and 

Dam and the low flows in the Illinois River produces stages below the natural 

high banks along this reach. With both the Swan Lake and Stump Lake levees 

in-place the maximum increase in the water surface profile is at the upstream 

end of the projects. It is about 0.1 feet with Grafton in a regulated pool 

condition, which is about 90% of the time. Table E-3 shows the effect of both 

Swan Lake and Stump Lake proposed levees on Upstream Water Surface Profiles. 

TABLE E-3 

Effect Of Both Swan Lake & Stump Lake Proposed Levees 
On Upstream Water Surface Profiles 

Increase in Depth Over Existing 
Conditions (feet) Return Period 
(years) 

River Mile Location 2 5 10 25 50 100 500 

13.5 Upstream Limits of Swan & .13 0 0 0 0 0 0 
Stump Lake Proposed Levees 

21.6 Hardin Gage .07 0 0 0 0 0 0 

31.7 Kampsville .05 0 0 0 0 0 0 

43.2 Pearl Gage 0 0 0 0 0 0 0 

56.0 Florence Gage 0 0 0 0 0 0 0 

70.8 Meredosia Gage 0 0 0 0 0 0 0 

(1) Crown elevation. A range of crown elevations for the riverfront 

levee were analyzed to determine appropriate elevations to exclude most of the 

sediment, while minimizing construction cost. TABLE E-4 shows the average 

annual duration associated with various levee crown elevations. Due to an 

absence of sediment data, it was assumed that the percent reduction in 

sediment inflow to the complex would be similar to the percent time reduction 

of complex inundation. This assumption is admittedly qualitative, the actual 

reduction could be somewhat higher or lower. The 426 levee/dike will prevent 

sediment-carrying waters from entering the Swan/Fuller Lake complex about 79% 

of the time. Deposited material within the levee, after the project is 

constructed, is expected to be minimal, with possible exceptions during a 

major, long duration event such as the 1973 flood. Therefore, even though 

much of the sediment is transported during floods, the assumption that 

sediment reduction to the project area is proportional to the time duration is 

judged reasonable and valid. 
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TABLE E-4 

Average Annual Duration vs Structure Elevation 

Reference Point Near 
Downstream End (RM 7.7) 

Crown Elev. 
(NGVD) 

421 
422 
425 
426 
429 

Sediment 
Reduction 

(%) 

0 
31 
71 
79 
93 

Reference Point Near 
Upstream End (RM 12.7) 

Crown Elev. 
(NGVD) 

422 
423 
426 
427 
430 

Sediment 
Reduction 

(%) 

0 
31 
71 
79 
93 

At the reference point at mile 7.7, the cost of levee construction above 
elevation 426 increased at a far greater rate than the incremental amount of 
sediment reduction. Consequently, minimum net levee crown elevations of 425.5 
NGVD at the downstream end of the complex and 427.0 NGVD at the upstream end 
were selected. The net levee elevation of 427.0 at the upstream end was 
finally picked to increase the levee slope and guarantee overtopping of the 
levee to initiate at the lower end. 

(2) Levee overtopping. Overtopping of these structures will be a 
fairly frequent occurrence. The levee crown elevation of 425.5 NGVD at the 
downstream end represents a stage that corresponds to an approximate 
recurrence interval of 2 to 3 years. An evaluation of the past 17 years of 
record (1973-1989) shows 9 years having events greater than 425.5 NGVD, an 
elevation which would cause the levee to overtop. Floods and overtopping 
would normally occur in the late winter-early spring of the year, due to 
upstream snowmelt and normal spring rains. When the low earthen levees are 
overtopped, some local damage may occur, but should be minimal. Any levee 
damage during most of these events would be repairable prior to the fall 
season, when higher interior water levels are required. To ensure minimal 
damage from overtopping, a 2,000 ft. length of levee near the downstream end 
will be protected by stone riprap. 

(3) Exterior Lake Closure. The project will include the 
construction of a closure at the lower end of Swan Lake. This closure would 
be built along the Illinois River bankline between river miles 5.0 and 5.5 and 
would serve as an extension of the riverside levee by tieing the levee into 
high ground at Calhoun Point. This closure would be built to an elevation of 
427.0 NGVD so that initial overtopping of the levee system would not occur on 
the closure but immediately upstream. The closure will be protected by 
riprap. B-stone will be used on the riverside to prevent damage by the 
Illinois River, since the closure is situated on the outside of a bend. 
C-stone will be used on the lakeside to prevent damage to the closure once the 
Illinois River inundates the entire Swan Lake during a flood. 

(4) Drainage Structure. Since the proposed riverfront levee forms a 
closed system, new structures were required to drain excess runoff from the 
system by gravity during low river conditions. Both compartments in Swan Lake 
had approximately equal drainage areas, therefore, the same drainage 
structures were used for each. The drains were designed to pass in 5 days the 
runoff from a 24-hour, 2-year rainfall over the entire contributing drainage 
area. Each of the sites would include an uncovered 72 inch reinforced 
concrete box with sluice gate and a 20-foot wide open concrete channel 
containing 4-5 foot wide stoplog slots. Fishery biologists have indicated 
that fish would be more likely to enter Swan Lake for spawning through such an 
open structure, as compared to a closed culvert. Under existing conditions at 
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Fuller Lake, the Illinois Department of Conservation fills the area by either 

pumping or by removing a plug between the lake and the Illinois River to allow 

gravity flow. Draining of the lake was by pumping or gravity flow through an 

existing 36 inch pipe which drained into upper Swan Lake. The proposed plan 

would provide for 1-48 inch gravity drain with sluice gate connecting Fuller 

Lake to the Illinois River. When overtopping of the levee from high Illinois 

River levels was imminent, the gates in both Swan Lake compartments and in 

Fuller Lake could be opened to allow backflooding, reducing the chance of 

damage to the levee. 

(5) Pumping. In order to have the capability to either flood or 

drain the system, a reversible pumping system was designed. The pumping 

system, shown on Plate 22, consists of one pump with a capacity of 20,000 

gallons per minute (gpm) for each Swan Lake compartment. These pumps, built 

in conjunction with the 72 inch drains, will be capable of pumping in either 

direction. Each pump would be used to flood i~s associated compartment to 

attract waterfowl in the migration season with a low river level, and to drain 

the system in the growing season with a generally high (but not overtopping) 

river level. This filling or emptying could be accomplished in about 20 days 

with the selected pumping capacity. The Illinois Department of Conservation 

will use existing pumps for the Fuller Lake area. 

(6) Additional Land Acquisition. Under existing conditions, 

headwater flows from the 31 square mile watershed, enter Swan Lake and 

immediately exit into the Illinois River at the lower end of the lake via the 

natural 2,000 foot wide opening. 3owever, under the proposed plan, this lower 

opening will be closed by the exterior lake closure. Drainage structures 

included in the plan to facilitate management of the lake elevations are not 

capable of quickly removing runoff from high intensity local storms, which 

often occur independent of flooding events on the Illinois River. Situations 

would occur when elevations in the lake would quickly rise above the 

concurrent elevation in the Illinois River. Depending on the managed lake 

elevation before the storm began and the amount of runoff produced, the lake 

level could increase to an elevation which inu~dates land above, which neither 

the Corps, the Fish and Wildlife Service, nor the Illinois Department of 

Conservation own or have easements. Since the project life is 50 years, the 

24-hour, SO-year storm event was chosen as the basis for determining the 

elevation before the storm began and the amount of runoff produced, the lake 

level could increase to an elevation which inundates land above, which neither 

the Corps, the Fish and Wildlife Service, nor the Illinois Department of 

Conservation own or have easements. Since the project life is 50 years, the 

24-hour, 50-year storm event was chosen as the basis for determining the 

elevation to acquire land rights. The runoff from this event with a starting 

lake elevation of 421.0 NGVD, which was chosen as the starting elevation 

because it was considered the maximum future managed lake elevation, produces 

a 424.0 NGVD acquisition elevation with no gates opened and the full volume of 

runoff stored in lake. The assumption that no gates are open was chosen 

because the runoff from the hillside basins is very flashy and it is likely 

that if a major storm occurred at night, the bulk of the runoff would fill the 

lake prior to management personnel being able to open the gates the next 

morning. It should be nc-::.ed, however, ':ha.t in most instances, these same 

lands that might possibly incur induced flooding on occasion, will also 

benefit from the protection provided by the riverfront levee. 

b. Interior Closures. 

(1) Crown Elevation. In order to more efficiently manage the 

complex for waterfowl, a closure separating Swan Lake into two independently 

managed compartments will be built to a uniform elevation of 423 feet NGVD and 

protected with stone riprap. This elevation of 423 feet will allow for proper 

depth of flooding for waterfowl feeding. The existing closure structure 

between Fuller Lake and Swan Lake will be improved by removing vegetation, 

making minor riprap repairs, and insuring a minimum grade of 423.0 NGVD. 
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c. Island Wind Breaks. Using clam-shelled dredge material, two island 
groups would be created with Swan Lake. One group would lie in a plane 
perpendicular to the Illinois River at mile 6.0 in the lower compartment. The 
other would transect the lake at river mile 8.8 in the upper Swan Lake 
compartment. Both of these island groups would provide a wind break, as would 
the dividing closure forming the compartments. The prevailing winds, as 
indicated on FIGURE E-3, come from the south, producing a very long fetch 
under existing conditions. The waves produced by these winds keep the soft 
bottom sediments in suspension, which contributes to high turbidity. This 
high turbidity prevents light penetration into the water, which, in turn, 
prevents plant production needed to attract both waterfowl and fish. 

d. Hillside Sediment Traps. Due to the high sediment delivery rate into 
Swan Lake from the hillside drainage basin, approximately 100,000 tons per 
year, three plans to reduce this sediment inflow was investigated. First, 
bottomland retention basins, in which part of the basins were located in the 
lake, were investigated. However, this was not acceptable to the local 
sponsor and was dropped from consideration. The second and third options 
consisted of hillside sediment retention, a Corps of Engineers built plan and 
a Soil Conservation Service (SCS) built plan. The recommended project plan 
was the SCS plan. This plan was chosen not only because it had a lower cost 
but because of the expertise and experience SCS has in sediment control. The 
SCS, through the Calhoun County Soil and Water Conservation District, would 
construct 95 water and sediment control basins, 40 terraces, and 55 ponds. 

e. Swan Lake Water Management Plan. A proposed water management plan 
was devised for Swan Lake and a daily period of record simulation was run 
using the Illinois River stages and the rainfall-runoff for a typical year 
(1978), plus the proposed project features. A graph comparing the Illinois 
River elevations, one potential desired water management regime, and the 
actual lake elevations is shown in APPENDIX DPR-P, FIGURE P-2. The graph in 
APPENDIX DPR-P, FIGURE P-3, shows the results of another simulation plan in 
which the desired elevation is lowered to the lake bottom for an entire year 
to promote soil consolidation. TABLE E-5 is a rating curve for the Illinois 
River at Swan Lake, which can be used by the Fish and Wildlife Service to help 
in the management of the project. It is used in conjunction with forecasted 
river stages at Grafton and flows at Meredosia to predict the river elevation 
at the project site. 
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TABLE E· - 5 

RATING TABLE 
ILLINOIS RIVER ELEVATIONS@ SWAN LAKE 

ILLINOIS RIVER MILE 5.5 

GRAFTON ELEV. 418.0 419.0 420.0 421.0 422.0 423.0 424.0 
GRAFTON STAGE 14.2 15.2 16.2 17.2 18.2 19.2 20.2 

MEREDOSIA Q 
PREVIOUS DAY 

(cfs) 

1000 418.0 419.0 420.0 421.0 422.0 423.0 424.0 
2000 I I I I I I I 
3000 I I I I I I I 
4000 I I I I I I I 
5000 I I I I I I I 
6000 I I I I I I I 
7000 418.0 I I I I I I 
8000 418.1 419.0 420.0 I I I I . 
9000 418.1 419.1 420.1 421.0 I I I 

10000 418.1 419.1 420.1 421.1 422.0 423.0 424.0 
15000 418.2 419.2 420.1 421.1 422.1 423.1 424.1 
20000 418.3 419.3 420.2 421.2 422.2 423.1 424.1 
25000 418.5 419.4 420.4 421.3 422.3 423.2 424.2 
30000 418.7 419.6 420.5 421.5 422.4 423.3 424.2 
35000 418.9 419.8 420.7- 421.6 422.5 423.4 424.3 
40000 419.2 420.0 420.9 421.8 422.7 423.5 424.4 
45000 419.4 420.3 421.2 422.0 422.8 423.6 424.5 
50000 419.7 420.5 421.4 422.3 423.0 423.8 424.6 
55000 420.0 420.8 421. 7 422.4 423.2 423.9 424.8 
60000 420.4 421.1 421.9 422.7 423.3 424.1 424.9 
65000 420.7 421.4 422.2 422.9 423.5 424.3 425.0 
70000 421.0 421. 7 422.5 423.1 423.7 424.4 425.2 
75000 421.4 422.0 422.8 423.4 424.0 424.6 425.3 
80000 421.7 422.3 423.1 423.6 424.2 424.8 425.5 
85000 422.1 422.6 423.4 423.8 424.4 425.0 425.6 
90000 422.4 423.0 423.7 424.1 424.6 425.2 425.8 
95000 422.8 423.3 423.9 424.3 424.8 425.4 426.0 

ZERO GAGE ELEVATION AT GRAFTON, ILL!NOIS - 403.8 FEET (NGVD) 

FLOOD STAGE AT GRAFTON - 18 FEET 

OVERTOPPING ELEVATION AT S~AN LAKE - 425.5 FEET (NGVD) 

Ell 

425.0 
21.2 

425.0 
I 
I 
I 
I 
I 
I 
I 
I 

425.0 
425.1 
425.1 
425.1 
425.2 
425.3 
425.3 
425.4 
425.5 
425.6 
425.7 
425.8 
426.0 
426.1 
426.2 
426.4 
426.5 
426.6 



AP.P:s:NDIX DPR-1' 

GZOTEcmn;CAI,. CONSIDERATIONS 

l'ORZWORI>· 

APPENDIX DPR-F presents the geotechnical effort leading to the proposed 
project. 
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SU>PE STAH l LITY COMPUTER ANALYSES 

FIGURE F-16 

F-22 
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( 
X 

-34.00 

-·J.9. 00 

·<:A. CIO 
--1•::1_()(i 

-·.fJ.. ()O 
-::S.'.1 .• 00 
-·J.9 - (JI! 

··- ,). _ UC1 

- _ tJ(.l 
... _1•,1.ou 

y 
-J..00 

-1.0CJ 

J.4.li(., 

14.00 
.14.C:D 
:?9 - (jfJ 
;:}•:,l_t.J(J 

_ (IU 

44.00 
.-,4.CJU 

X 'r 
-20 _ !-,() 
-19.00 
-··17.50 
-·:?u _ so 
-ll _ .C:,O 
-<20 ,SO 
-J9.00 
·J.7 _ .C:,O 

;.>o.oo 
;:~n. un 
21 _;-~n 
21. !':,O 
;;,:,;_nu 
:?:'i. 00 

Center Coordinates 

X 
-16.00 
-]6.00 
-16.00 

X 
--.1:,::.00 
--17. 50 

X 
·--1::: _ ~;o 
-1::=:.no 

20. O(l 
21. ~;o 
;;:·3_00 

y 
21.(10 
21.00 
)' 

· ._., ·-r:.·0 ·,s<-ioft7\· ,., n'cl:fi·ia -tic;;:;' 
Radius Safety (degrees) Iteraticms 

3.00 Center of circle is below lowest 
point of slope - CIRCLE REJECTED 

3-00. Cente1· of c:i1···cle .is :::r::,.low lowE1!c:t 
. p·oint of s.lope -- CIRCLE HEJECTED 

3.00 Centf':t· of c:Ln 18 j-,. i_,c-·lr:>1,.1 J.01,.1t0,,:,.t 

lf:.00 
1::::.00 

, lH.00 

point. of :lc,pe · ,·1 <'., .. .E: Hr:-;:1;:·cTLl:, 
l!;)_]?t:.': lt_iJ; __ :; ;::!:.:: 
4.430 8.~~ 6 

10 _ 97 J. ~--~ _ :·:,::.: ?O 
33.00 10.36.1 S.~ 11 
3~3 _ no 4 _ ;?1~~? 
~-~:-:; - 00 13 - t~)'~,I 1 

Radius 
48.00 
40.00 

of 
Saf,?tY 

;::wo:::,1.1 
4NC: 1:1n 

Fo.ct.ot- ~~:_t.d;"::> Fi:::t·c.(· 
of 1 nc.l i.n:;-;t:i,.,r, 

I tc: .. • r·· ?1. t. .ion~:::. 
1:-; 

Radius 
24.00 
;:;4_00 
24.00 
25 .. 50 
25.50 
:?7 .00 
27.00 
27.00 

Safety· ((Jr.·:.;;r·~::~i·.:!:~-) .l tc\rat i ()n:; 

Radius 
24.00 
;:ls.so 
27.bo 

r,<1dius 
25.00 

R,:ic!ius; 
27.00 
27.00 

4.169 
4.156 
4.2LJ6 
4.149 
4.240 
4.J.59 
4.149 

Fact.or 
of 

Saft:!tY 
4.194 
4.197 

. 4~21:3 

Fac:tcw 
of 

Safety 
4.146 
4.151 

Saf Pty 
4.14\:': 
4.145 

:3.17 

~-=.ick:-: F:, ~r·cc~ 
Jnc:Jjr,,.,,t>.ior, 

(de~ .. ·,~· r~t•~::·:,) 
7 .. ?H 
/ - J 4 
6.97 

Sj de Fot·ce 
Inclinat.i.or, 

(de9n~E.1s) 

/ w \-;.::~ 

( de 9 r· t:-:.t EJ ~:·.~ ) 

6 

5 
6 

5 

r·t:,::~t-<""tt.i.ons 
" ,_, 

5 

:Ctet·at.ions 
f) 

5 
I ter· ,:t tion-, 

5 

At the end of H1i:i c.:utTen't. mode of search the mo:0,t er i tical cin;:l,? which t.Jas found has the following va.lwi:,: ·--
X-centet· = -18.00 Y-center· = 22.50 ·f,,1riius == 26.50 Factor of S,:1fety = 4~143 $ide Fcwce 1n,::Jln~1tic,n c 7.:::,1 

SEARCH WITH MODE :: .5 '.;T M~TF-:D 

TABLE N(,_ l:;i . 
IMFC•RMATION FOR CURRENT MciDE' OF :SEARCH ·· AJL Git-cle!c: Hawf the :~:an·:c~ F~~.:1(·1.i.u::·, 

-···-- -~- --------- .... --·•·---·. .- - --- ·----- .. ------- ... _____ --·-•- --· -·· 

SLOPE STABILITY COMPUTER ANALYSES 
FIGURE F-17 

F-23 



-20.50 .50 29.00 5.580 .14.10 
Message nn the following line(s)·applies 

DENOMINATOR JN EQUATIONS FOR FACTOR OF SAFETY WAS 
FIRST AND LAST SLICES WHERE DENOMINATOR WAS LOW -

to the above circle 
~>f"'lt>,U .. FOR 9 ;,i_JCFS 

2 10 

15.00 

29.0C\ 
;!•::J.OU 
~~9. OD 

lt_ /7S 
4.771 
-~- 771.j. 

At the c"'nd c,f th,,, c.u,·r·,0,r1t fllocie of se,~;-ch the 1w·,st c:.r:i.·!.ic:::;•.:l 
circle which was found hRs the following valu0s -
X-cent.f:t· = -20.50 Y-centet· :: 14.;.,(l 1~.01diu·: -- ~,'9.00 
Factor of S,1fet.y =-. 4.769 Side Fotce Tr1,.:Jjn.-1t.ic,n c: ;:_,_:'A 

SEARCH WITH MODE= 2 STARTED 

I . ) 

/ 
TABLE NO. 1•:, 
INFORMATION FOR CURR~NT MODE OF SEAR~i - All Circles Are TangPnt 
to a Ho1·.i.2.untal ! . .in,.,- dt Y = -14.~:iOO 

Center Coordinates 

X y 

-20.50 

-5.50 

-:';5.50 29.50 

Fact.or Side Fon:P 
of Inclinatirn, 

Radius :'iafety (<:fo•;;w,,,R:,,) J1-E,•t·i\t.i..ons 
.l 4. 00 Cent.et· of c i t·c .J.,., i :,: be loi,.,; Jo1,.1est: 

poir!"l~ of slope ··· c:tr,:C£ . .-: 1'r:.:ru::TFD 
J 4 . 00 Cen te 1-- of r: i. r c .l. e .i. :: .• l::>E', l rn,., l ,: ,L.J,:,:::, t 

po.int of sJopp -- CIECl.E F:F:ilTTFn 
14.00 Center of circle is be]rn~ lowest 

point uf slop~ - CIRCLF ~EJECTED 
.44.00 See. Message nn Next Line(s) 

crncr.E DOES NOT ItffERSECT '.';LOPE 

-20.50 
-5.50 

. ~:~•~, . ~~;o 
;?9.50 

,. 
44. no :s _ 4:53 
44.no 14_:sc.:; 

l - ,.::,~·; 
.34 

Center Coordinates Fact.cw 
'·of• 

~,t1 f P.ty 

\ide Fm·u~ 
Inclination·. 

V ,._ y 
>/ 

Hadius (dP9t·ees) lt·(7:f ,::,f i c,n:·:-. 

~;l,()f'I:( :;TA HIT. TTY COMPI i'•'f<h ANALYSES 
FIGURE F-18 

F-24 



'<,,, -·~22:'oo ·, "': ,. ·to·:sb 
-19.50 '10.50 
-17.00 10.50 
-22.00 13.00 
-17.00 13.00 
-22.00 
-J ·-::i _ ~;o 
-·17 .uo 

X 

·--.1':'/.SO 
·-1/.UO 

--:?J . OU 
~)(] 

-1 '::.J _ ~:~n 
-1:=:.oo 
-:::1. 00 
-1:=:. on 
-21. 00 
-]9.50 
···lG.00 

-·2? _ ~:;o 
-::::~;:~ .. 50 

15.50 
l ~:-1 _ ~:)CJ 
l::',, '.-iO 

y 
1:::. 01~\ 

lH. CHl 
J :=:.oo 

y 
J ,q .. , !_)Cl 
.14_Uf"J 
11.1 _ :J() 
J.{~ _ uo 
l,'.'.f .00 
l~i- :·)O 
.1 !~)_!°)Cl 
J:/ _ ()() 
1/.0U 
J7.Df"! 

y 
]tl_(l() 
15.t,U 
17.0D 

CPnter CoordinatPs 

X 
--21. ::..=,o 
-21.00 
-·20. 50 
-21. 50 
··20. 50 
-21. !:,O 
-20.00 

'{ 

.l!:.~_ U1J, 
15.00 
15.00 
15. '.'iU 

16.00 
1.6.UO 

. _ .. 24.00 
24.00 
24.00 
26.50 
;:!6.50 
29.00 

?9.00 

5.073 
4_91:=; 
4.94'7 
4.90? 
4_e;9:=; 

Radius ~3afr:1 t· 1
/ ·~s J _ ;-~n lt _ ;::._tr. lt:, 

5.1. .. 50 
2il. ::i(l 

~? _ 49 
:''.: _ (17 

.' ,:~ 

,.- __ j dr.• i··cq :;··:·• 
Ir:c.l.inat .. in1·1 

( ,::i<::•9r ~~--•,-:-··~-::.) 

r,-·t("•.ti"~f·. ~--.·i cJ~-: '.-'i·:i· 1-.1 .. • 

uf :r11 .. lir•<-::·1 ];_;;·: 

?? - ~,D 
2/'_::",U 
~:l _ JO 

_ 50 
27.50 
29.00 
?·,1.00 
?0.50 
30.50 
30. '.:,O 

~3<:: fl~.• t y 
v.".j, _ :::-;((:• 

4.f:1.J 
-::':'~'? 

... - t-,f' 

F .:..; c: t (: ; ·· ,::_~ "1 cL: :.\ f .. :::.1 ;-· r , ... , 
of .Tnclir1-.:.1f·if::r: 

Radiu:0; ~3afety 
;,? . 5fJ L\ .• t::9? 
29 _ 00 4 _ f::3•::;i 
::m. so 4. :=:.i •;-

Rad.ius 
• -·· ;-~i::::_ 50 

2l3_ ~:-o I 

28.50 
29.00 
2·:=-.i_oo 
29_50 
~?9 .. ~)0 

Factcw 
of 

Safl:"ty 
4.:300 
4_784 
4.776 
4. 792, 
4 _ 77~) 

( d:::~~J r· ,·. •r·--•·· ..• ) 

.. ·.--: _ (";")' 
·-:~· ' .· :, ,_;_ :. .. ·· 

J.nc·.lin<~tt.ion 
( di·.~•:)r·t=!e~~) 

3.02 
2_,·)7 

7 
7 
7 

J t,,_,;- d t -j ( ll'I ~,-

7 
7 
7 

Jt.r-;t·ations 
7 
7 
·7 

7 

7 
At thP end of the cut·r·er1t mode rd' sean.h the, fr:r61 ,.·r.1.ti.,::cd cir-cl(, vih.ich vJa::; found ha',; thE: fo1Jow:in<?, Vd.luc-,~:, ·-X-center = -20.50 Y-center = l~.50 Radius= 29.00 Fac:trw of Safety = 4.775 ?.ide Fon(~ Inc:] i_,·,:,,tirn1 ::: ?.:=:::::;: 

EARCH WITH MODF = 3 STARTED 

TABLE NO. 13 
INFORMATION FOR curmr··t,ff MODr OF SFARCH - All C.irc.le:o, l-1:-we the :Jame Radius R,~diu:; = 29.000 

~31.,(JPI-<: ,;'j'i\Bl LI TY COMP(rrER ANALYSES 

FIGURE F-19 

F-25 



-16. !:,CJ 
-11.50 
-J.6_50 
-14.00 
-·]. J.. 50 

8.50 
11.00 
11.00 
1:s. '.i,f) 
13. :::-,o 
l::',. '.;o 

Center Coordinat~~ 

X 
-9. 00 
-9.0D 

··14.0D 
--11. c.,O 

· 9.UO 

"]J. uo 
1:~>- ::;n 
.1 (, _ fJfl 

Centet·· Cc1c1t"d"i.r1<"1t:-:::•-::: 

y 
--J ::; _ oo 
-10.::;ci 
--.J.O. ::iCJ 
-··Jo_ ~:10 

y 
1.;·:,-_CCJ 

]3.00 
13.SU 

--~~trr~cliiiat1;o~f!:~~: . ;[~it{l~1~;;i!::~:, - -
12.50 ·2_994 
15.00 3.1.:AU 
15.00 2.90:'::: 
J.l. 50 3.46,:l 
17. '::,0 ·3_1_:-.; ::: 
J 7. 5D ? . :0:'-" J. 

ni:tdiu::, 
J ;::,_no 
]7.50 
:?O_UC\ 
?()_(if) 

;,:0.l)U 

F ?·t;~ 1• :.:! ; 
of 

'..,df,,,t.y 

::;_u;:,::,-
::~ _ ( i~:l-:.·, 
? _ ·::}.~4 ;::-; 

F'c~tc tr·i1 
of 

R<~dius :.;z1fc··l.•;1 
.l 6. 00 ;~. '),,,,:::: 
1(, .. 50 ? _ ::.::C:/ 
17.0D ?.:•:'''.i 

4.:::-,7 
:::: • :S7 

F (: ~- t· i ··' 

7 :·:l.] j J'1,::t ·i.: Tl 

' 

7 

I tr:1·d 1 .i.c:-1·::. 
4 
-~-

J t.c1r <-1 -i.:.i. on,:-: · 
ti 

cir-clr: wf·1.ic·:l·1 Wd~~-: f1,i.i1··1d h<~1·:. t.hP fol.lcil1.Jjnq vr1 .. 1i.i<-:::.··. 
x--cent.er -11..UC Y-cent:et·" 1:,_p;1 r;;c,dju,,. 17.UO 
r:actot~ of 5/:tf.(?.ty = ~:~_:::::H4 : .. ;·idn 1:n,· 1 =--~ J.r1~~-J.:ir,,~'l: . .i()ri = 7_4:'! 

SEARCH WITH MODE= 3 STARrrn 

I 
( 

/ 

TNl"OF?MATTON FOF: r:ur:;::r:NT MODE OF SEAfi(;H 

Center 

V 
A 

•-:?(:,_on 

·-· 11. 00 

4.00 

y 

" . -2.on 

J 7 .noo 

Factor ~i~8 F0r~0 
of 1n!::Jjn~=ti•.ic:;ri 

Hadjus Safet.y (dPgf'"·t::1 r--~:::::) .1·tet-c1t.j_·(."!n~--~:: 
17.00 Center nf rirt·l2 is below low~st 

point of ,:d opr-c- t;T F~C! .. E RF;JFCTED 
17. on Cent.et· of ,·.it r: 1 '" 1.:::: b,-..,Jc,,,J .1 owe;,;t. 

point or slope - CJRCL.E RF.,TECTED 
J.7_00 CE-,nt>·•· .-:,f c.i;c:_1;:-) j:c:-: belo1,1 lu1,1c,c:.t. 

point of ~]ope - CIRCLE REJFCTFD 

***** CAUTI(i~-1 **:!::t:·J· FACTOR OF SAFETY C(1l!l .::J 1·.l(>T BF r:,:>MPUTFD FOR SOME 
or: (.,RlD POl"-ITS M-;OU/'l!) n-w :m·-iIMU:-; 

***** RESULTS MAY BE ERRONEOUS***** 

T/.1BLE NU. 13 
:t:cf:**~' FINAL CR.ITJC/\1.. CIRCLE INFOHMAT101'1 '"1,:;·:;,,,i. 
X Com·d.i.nat.e of_ Cr~nt.-:i· -· -11.000 
Y Cor .. n·dinate of C.er,t.et· l~LOOO 
Radius - - - - - - - - - - - - 17.000 
Factor of Safety - - - - - ·- 2.884 
Side Force Inclination - 7.44 

SLOPf-c , ; i f\B f L [TY i;; .lHP: JTl<R ANA f,YSE~ 

FIGURE F-20 

F-26 



-8.50 

X 
··L'L50 
···11 .00 

-:,=:. 50 

X 
-J:'5.50 
·-1 J • on 

X 
-11 . .so 
·lJ. .00 

--.1.0 _ J(l 
- 1 l. 50 
--10. 50 
·-· l .1 . ~;n 
-11.no 
... ! I_).;)() 

X 
-·r,'.UO 
-··.11 .. ~,Cl 
-11 .on 
-1;,_oo 
-.1::,_oo 

y 
.17,.nn 
17 .. ::,;·; 
.17 .u,·i 

y 
J ~·: .. so 

y 
J.(,.50 

17 .. 00 

y 
11',.0U 
Jt'..C•D 
16.00 
].(. - ~\(l 
J.7 _ i,lf..i. 

F,1c:t.01· 
nf 

r~:<.~di 1.t~-=.~ 1~;<.-ifc~t.v 
1 t',. nn 1 . 

J (,. 00 1 . 3("l(, 

~:U dP ;.::-or·cEJ 
Ir,c l j r«~ t.inn 

( de·~,; ,:,:..-:,;) 

Fi'.1cto1·· :~_:idr-.· r::-or-c.r? 
nf Inc-J..i.n.;-itif,n 

r.u,d.i.i.i~-~ ~;d rc .. t ';' 
.1 ( .• no 5. :m:o, 

F;f,dius 
.1(,_00 

1---actc,r 
of 

~)~:i ft.Yty 
::: .101 

>~. j (le; ;- f"! t' (:; .:· 

Tnc.linnt-.5or: 

F<j(· t.ot~ ~-,.i de ;-::\Jt~r:1•7~ 
of lric.1 :i.n:':it .i r>n 

l~<1d·i i.J.::~·~ :3af;}i-.y 
.lrc,. no .1 • 1 37 

· 1 6. on 1 . 1 :;:::: 

l ;, . 00 J. • ;_;,:,;:' 
l 1:,. 00 l. ?L1.0 
1.6.00 1.::;7~; 
16 • nn 1 . :::<-64 
J ;'. - (JO l . :y,1 

F;adi1.1::; 
lf,.00 
16.nn 
J.6.00 
16.00 
16.00 

of 
~,afef·y 

1.0::;4 
l. 05:-
1.057 
J . .11'.i? 
1. 252, 

Inc .1. j nt1 t i.c.1n 
( dc•ci r· c,r.:~~-~) 

:::;_93 
:=:_ 4:-1' 
7 _9•:-i 
9~ Ed 

.lt}_ 1:s 

tr~v ;:1 tl C)rtS 
9 
9 

JO 

4 

Ttc,·c::1t. . .i ons: 

9 

·_7 

J.0 

Tts-:,1·3tior,:c: 
] l 
11 
10 
10 
10 

CRnter Coordinates Factor 
of 

::.-afet..y 
1.05;".' 
1.0!'-;4 

!3.i.de Fut c,.-i 
IncJ.in::ition 

(de,;wees) X 
-11. :.SO 
-ll.00 

-1;2. on 
- 11. 50 
-11. 00 

y 

y 
1 ~:; .. '"i() 
1:·; _ :~,O 
I!·.,_ .'-;n 

Hadiu:::.: 
lS.00 
.l::i.00 

Facto1· Side FnrcP 
of Inclination 

Pc1d i 1.i.!:: Sa fet:y 
J f';. '.:',O l . o.c;.:, 

.1.!':•.50 
1.0~,;., 
1.05.':.-

Iteration·:::: 

J1 

[ t.F•r t1 t .i.on:;.:: 
1.0 
10 

/ 

At th,:;: end of the c:i.Wt .. ,,,,r,1·. mode of :'°:eat"r.h the most er.it ic.::iJ. 
c it·cl,;, which !·Jd::'. f, ,und hds the fol.l.01AJing valut,'S -
X-crmte1· = :.11. ~:::.o Y-·center· = .lS.00 Radius -- 15.00. 
Fr1c:tor of S,-,fr~ty ::: 1.0:',;:• sfde Fcwce Inclinat:i.c,n" :=:.4:-~ 

SLOPE :;-J'/\Bl.LJTY COMFllTEH ANALYSES 

FIGURE It'-21 

F-27 



Hclrr14 / d~--~d CL /u.-ce.c/ h, :;:c/J,,I 

.5o;/4- /,£.;{/,;/ ,;,,t1a& ',c:,;/s ;;LC:.:-<C 4 
/ 

--;;- u.,,( f,c.e-. w-,·1 dy.,7.,{(. 

-/4 s- Vt:,/4.~t's ,;-/ -/l// ~k ,9~-
,p.R -4..,r.. / v~<¼,,~ ..-w . .l/4. r::?~~!/c" c!J~~-

0 f::.Z>?J-Zr-lJIJ/C /4 {_ ~"?f..(j'2 . 
(:>Nc;t:;r<! S'T,z1:~ nJ-

5L- G" .s L- IQ PJ-- 48 
zo 
-;;g 
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DRAFT 

PROGRAMMATIC AGREEMENT 

6/25/91 

AMONG THE U.S. ARMY CORPS OF ENGINEERS, ST. LOUIS DISTRICT, 
THE U.S. FISH AND WILDLIFE SERVICE, 

THE ADVISORY COUNCIL ON HISTORIC PRESERVATION, AND 
THE ILLINOIS STATE HISTORIC PRESERVATION AGENCY 

HABITAT REHABILITATION AND ENHANCEKEJrr PROGRAM (HREP) 
UPPER MISSISSIPPI RIVER SYSTEM - ENVIRONMENTAL MANAGEMENT PROGRAM 

{OMRS-EMP) 
ILLINOIS 

WHEREAS, the U.S. Army Corps of Engineers, st. Louis District (Corps) has determined that the construction of the Habitat Rehabilitation and Enhancement Program (HREP) of the Upper Mississippi River - Environmental Management Program in St. Louis District lands in Illinois may have an effect upon properties potentially eligible for the National Register of Historic Places (NRHP) and has consulted with the Advisory council on Historic Preservation (Council) and the Illinois State Historic Preservation Officer (SHPO) pursuant to Section 800.13 of the regulations (36 CFR Part 800) implementing 106 of the National Historic Preservation Act (16 u.s.c. Section 470f); 

WHEREAS, the Fish and Wildlife Service (FWS} proposes to manage Corps lands at the HREP projects including any historic properties eligible or potentially eligible for the NRHP which are being preserved in place as a treatment to avoid adverse impacts from this project; 

NOW, TnEREFORE, the Corps, the FWS, the Illinois SHPO, and the Council agree that the project shall be implemented in accordance with the following stipulations to satisfy the Corps' Section 106 responsibilities for the project. 

Stipulations 

The Corps will ensure that the following measures are carried out: 
I. ARCHAEOLOGICAL SURVEY 

A) The Corps shall ensure that an archaeological reconnaissance survey (Phase I) will be performed in all project areas not . previously surveyed. The Phase I survey shall be conducted in consultation with the Illinois SHPO and a report of the survey shall be submitted to the Illinois SHPO for review. An archaeological intensive survey (Phase II) will be performed at all historic properties within the project area to evaluate their National Register eligibility, except any sites that the Corps and 
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the SHPO agree are ineligible on the basis of Phase I findings. 
Phase II testing methodologies shall be formulated in consultation 
with the Illinois SHPO. A report of the Phase II findings shall be 
submitted to the Illinois SHPO for review. 

B) The Phase I and Phase II surveys will be conducted in a manner 
consistent with the Secretary of the Interior's Standards and 
Guidelines for Identification ( 48 FR 44 720-23) and taking into 
account the National Park Service publication The Archaeological 
Survey; Methods and Uses (1978) and the Illinois State Historic 
Preservation Office Guidelines for Archaeological Reconnaissance 
Surveys/Reports. The Phase I and Phase II investigations will be 
implemented by the Corps and monitored by the Illinois SHPO. 

C) Ip consultation with the Illinois SHPO, the corps shall 
evaluate properties identified through the Phase II survey against 
the National Register criteria (36 CFR Part 60.4). 

1. For those properties which the Corps and the Illinois SHPO 
agree are not eligible for inclusion in the National Register, no 
furtber archaeological investigations will be required, and the 
proposed project may proceed in those areas. 

2. If the survey results in the identification of properties that 
the Corps and the Illinois SHPO agree are eligible for the National 
Register, such properties shall be treated in accordance with Part 
II below. 

3. If the Corps and the Illinois SHPO do not agree on National 
Register eligibility, or if the Council or the National Park 
Service so request, the Corps shall request a formal determination 
of eligibility from the Keeper of the National Register, National 
Park service, whose determination shall be final. 

II. TREATMENT (PHASE III) 

A) Those sites which the Corps and the Illinois SHPO have agreed 
are potentially eligible or eligible for the National Register and 
for which preservation is determined to be the appropriate 
mitigation action will be treated in the following manner: 

1. The Corps shall insure that these sites will not be impacted 
during project construction. 

2. The FWS, in consul tat ion with the Corps and the Illinois SHPO, 
-shall develop a management plan for the protection of these sites 
while they are managed by the FWS. This plan shall be approved 
annually by the Corps. 

B) Those sites which the Corps and the Illinois SHPO agree are 
eligible for the National Register and for which data recovery 
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rather than avoidance is necessary will be treated in the following 
manner; 

1. The Corps shall ensure that a data recovery plan addressing 
substantive research questions is developed in consultation with 
the Illinois SHPO for the recovery of relevant archaeological data. 
The plan shall be consistent with the Secretary of the Interior's 
Standards and Guidelines for Archaeological Documentation (48 FR 
44734-37) and take into account the Council's publication, 
Treatment of Archaeological Properties. It shall specify, at a 
minimum, the following: 

a, the property, properties, or portions of properties where 
data recovery is to be carried out; 

b, the research questions to be addressed through the data 
recovery, with an explanation of their relevance and importance; 

c, the methods to be used, with an explanation of their• 
relevance to the research questions; 

d, proposed methods of disseminating results of the work to 
the interested public; and 

e, a proposed schedule for the submission of progress reports 
to tne Illinois SHPO. 

2. The data recovery plan shall be submitted by the Corps to the 
Illinois SHPO for thirty (30) days review. After comments are 
received from the SHPO, the Corps shall then ensure that the data 
recovery plan is implemented. The Illinois SHPO shall monitor this 
implementation. 

3. The Corps shall ensure that the data recovery plan is carried 
out by or under the direct supervision of an archaeologist(s) who 
meets, at minimum, the Secretary of the Interior's Professional 
Qualifications Standards (48 FR 44738-9). 

4. The Corps shall ensure that adequate laboratory time and space 
are available for analysis of artifacts recovered from the 
excavations, including osteological, cultural, and biological 
materials. 

5. The Corps shall ensure that a program of site security from 
vandalism during data recovery is developed in consultation with 
the Illinois SHPO, and then implemented by the Corps. 

III. ARCHAEOLOGICAL MONITORING 

A) If any portions of the project areas are inaccessible prior to 
project implementation and if historic properties are likely to be 
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present, archaeological monitoring during construction will_ be 
conducted. 

B) The corps shall ensure that monitoring will take place 
according to the following specifications: 

1. All construction excavations will be monitored by or under the 
direct supervision of an archaeologist(s) who meets, at minimum, 
the secretary of the Interior's Professional Qualifications 
Standards (48 FR 44738-9). 

2. If deposits from prehistoric or historic occupations are 
encountered, the archaeologist will be provided sufficient time and 
access to evaluate, record and conduct data recovery of features 
and artifact concentrations. 

3. Adequate laboratory time and space will be available as set 
forth in section II. B) 4. of this agreement. 

4. A program of site security will be developed as set forth in 
secton II. B) 5. of this agreement. 

IV. CURATION AND DISSEMINATION OF INFORMATION 

A) In consultation with the Illinois SHPO, the Corps shall ensure 
that all materials and records resulting from the data recovery 
and/or construction monitoring conducted for the UMRS-EMP projects 
are curated at the Illinois State Museum and in accordance with 36 
CFR Part 79. 

B) The Corps shall ensure that copies of all final archaeological 
reports resulting from actions pursuant to this Agreement will be 
provided to the Illinois SHPO, the National Park Service and to the 
National Technical Information Service (NTIS) . The agency official 
shall ensure that all such reports are responsive to contemporary 
standards, and to the Department of the Interior's Format Standards 
for Final Reports of Data Recovery Programs ( 42 FR 53 77-79) • 
Precise locational data may be provided only in a separate appendix 
if it appears that its release could jeopardize archaeological 
sites. 

V. PROVISION FOR UNDETECTED ARCHAEOLOGICAL RESOURCES DISCOVERED 
DURING IMPLEMENTATION 

In accordance with 36 CFR Section 800.ll(a), if previously 
-undetected archaeological resources are discovered during project 
activities, the Corps will immediately cease, or cause to stop, an 
activity having an effect on the resource and consult with the 
Illinois SHPO to determine if additional investigation is required. 
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If further archaeological investigations are required, any data 
recovery will be performed in accordance with Part II TREATMENT 
(PHASE III) and Part IV CURATION AND DISSEMINATION OF INFORMATION 
of this Agreement. If further investigation is not necessary, 
activities may resume with no further action required. Any 
disagreement between the Corps and the Illinois SHPO concerning the 
need for further investigations will be handled pursuant to Part 
VI. DISPUTE RESOLUTION of this Agreement. 

VI. DJSPUTE RESOLUTION 

The Corps and the Illinois SHPO shall together attempt to resolve 
any disagreement arising from implementation of this Agreement. If 
the Corps determines that the disagreement cannot be resolved, the 
Corps shall request the further comments of the Council in 
accordance with 3 6 CFR Part 800. 6 (b) . Any Council comment provided 
in response will be taken into account by the Corps in accordance 
with 36 CFR Part 800.G(c) (2), with reference only to the subject of 
the dispute. The Corps' responsibility to carry out all actions 
under this Agreement that are not the subjects of the dispute will 
remain unchanged. 
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Execution and implementation of this Programmatic Agreement 
evidences that the U.S. Army Corps of Engineers, st. Louis 
District, has satisfied its Section 106 responsibilities for all 
individual undertakings of the project. 

ADVISORY COUNCIL ON HISTORIC PRESERVATION 

Date: 
Executive Director 

ILLINOJS STATE HISTORIC PRESERVATION OFFICER 

Date: 
State Historic Preservation Officer 

U.S. ARMY CORPS OF ENGINEERS, ST. LOUIS DISTRICT 

Date: 
Title: 

UNITED STATES DEPARTMENT OF INTERIOR, FISH AND WILDLIFE SERVICE 

Date: 
-Title: 
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REPLY TO 
ATTENTION Of: 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS, MISSOURI 63103-2833 

June 28, 1991 

Environmental & Recreational Resources Branch 
Planning Division 

Ms. Susan Mogerman 
Illinois State Historic Preservation Officer 
Acting Director 
Illinois Historic Preservation Program 
Old state capitol 
Springfield, Illinois 62701 

Dear Ms. Mogerman: 

Tnis letter is to advise the Illinois State Historic 
Preservation Officer that the U. s. Army Corps of Engineers is 
initiating a Programmatic Agreement to insure that no adverse 
effects will occur to historic properties in Illinois as a result 
of projects included in the Upper Mississippi River System-
Environmental Management Program (UMRS-EMP). A draft 
Programmatic Agreement is attached for comment. This action is 
taken in accordance with the National Historic Preservation Act, 
Section 106 (as amended) and its implementing regulation 
36CFR8QO. 

Tne UMRS-EMP was authorized by the water Resources 
Development Act of 1986, Public Law 99-662 and involves 
construction of measures for the purpose of enhancing fish and 
wildlife resources in the Upper Mississippi River system. The 
purpose of the UMRS-EMP is to rehabilitate and enhance fish and 
wildlife habitat by reducing sedimentation and by implementing a 
variety of habitat management practices. The Corps is 
responsible for constructing these habitat projects. The project 
sponsor (usually the u s. Fish and Wildlife Service on the 
Illinois Department of Conservation) will manage the completed 
projects. Nearly all projects will be on Federally owned lands. 

Tne Programmatic Agreement specifies the processes by which 
all significant historic properties will be located, evaluated, 
and treated prior to construction, by which construction 
monitoring may be conducted and by which archaeological remains 
will be curated. The consulting parties in addition to the Corps 
will be the Advisory Council on Historic Preservation, the 
Illinois State Historic Preservation Officer, the u. s. Fish and 
Wildlife Service and project specific parties, if any. 
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Tne corps requests that any comments which the Illinois 
State ijistoric Preservation Off~cer has concerning this draft 
document be forwarded by July 31, 1991. If you have any 
questions regarding this matter, please contact either Ma. 
Suzanne Harris at (314) 331-8467 or Mr. Terry Norris at (314) 
331-8468. 

Sincerel½ /) .L/ ca~ 
OWen D. Dutt 
Acting Chief, Planning Division 

Copy ~nished: 

Ms. Paqla Cross 
Preservation Service Division 
Illinois Historic Preservation Agency 
Old St-ta Capitol 
Springfield, Illinois 62701 
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DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS Of ENGINEERS 

1222 SPRUCE STREET 

REPLY 'TO 
ATTENTION OF 

ST. LOUIS, MISSOURI 63103-2333 

June 18, 1991 

Environmental & Recreational Resources Branch 
Planning Division 

Mr. Chqck Gibb.ans, Chief 
Special Services 
U.S. Fish and Wildlife Service 
Federal Building 
Fort Snelling 
Twin Cities, MN 55111 

Dear Mr. Gibbons: 

Tllis letter is to advise the U.S. Fish and Wildlife Service 
that tQe U.S. Army Corps of Engineers is, St. Louis District 
(Corps) initiating a Programmatic Agreement to insure that no 
adverse effects will occur to historic properties on st. Louis 
District lands in Illinois as a result of projects included in 
the Habitat Rehabilitation and Enhancement Program (HREP) portion 
of the Upper Mississippi River Systea-Enviroruaental Management 
Prograia. A draft Programmatic Agreement, which was developed in 
close coordination with the Illinois State Historic Preservation 
Officer's staff, is attached for comment. This action is taken 
in accordance with the National Historic Preservation Act, 
Section 106 (as amended) and its implementing regulation 
36CFR800. 

The Corps is initiating this Programmatic Agreement as the 
agency responsible for constructing these habitat projects. The 
Corps requests that the U.S. Fish and Wildlife Service be a 
signatory to the document since that agency will usually manage 
the completed projects. As part of the agreement (Part II, 2.) 
the Corps is requesting that the Fish and Wildlife Service will 
include in their annual HREP management plans a plan for the 
protection of any archaeological sites that remain undisturbed 
following the completion of investigations. 

In addition, the Programmatic Agreement specifies the 
processes by which all significant historic properties will be 
locateq, evaluated, and treated prior to construction, by which 
constr~ction monitoring may be conducted and by which 
archaeological remains will be curated. The consulting parties 
in addition to the Corps and FWS will be the Advisory Council on 
Historic Preservation, the Illinois State Historic Preservation 
Officer, and project specific parties, if any. 

G-9 



-2-

Tqe Corps requests that any comments which the U.S. Fish and 
Wildlife Service has concerning this draft document be forwarded 
by July 31, 1991. If you have any questions regarding this 
matter, please contact either Ms. Suzanne Harris at (314) 331-
8467 or Mr. Terry Norris at (314) 331-8468. 

Sincerely, a~ 
oven D. Dutt 
Acting Chief, Planning Division 

Copy Fqrnished: 

Ms. Pa~la Cross 
Preservation Services Division 
Illinois Historic Preservation Agency 
Old St~te Capitol 
Springfield, Illinois 62701 
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REPLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS, MISSOURI 63103-2833 

June 28, 1991 

Environmental & Recreational Resources Branch Planning Division 

Ms. Valerie Decarlo 
Advisory Council on Historic Preservation 1100 Pennsylvania Avenue, Rm 803 
Washington, D. c. 20004 

Dear Ms. Decarlo: 

As we discussed during our telephone conversation on April 2, 1991, the U.S. Army Corps of Engineers, st. Louis District (Corps) is initiating a Programmatic Agreement to insure that no adverse effects will occur to historic properties on St. Louis District lands in Illinois as a result of projects included in the Habitat Rehabilitation and Enhancement Program (HREP) portion of the Upper Mississippi River System-Environmental Management Program (UMRS-EMP). A draft Programmatic Agreement, which was developed in close coordination with the Illinois State Historic Preservation Officer's staff (Ms. Paula Cross), is attached for comment. This action is taken in accordance with the National Historic Preservation Act, Section 106 (as amended) and its implementing regulation 36 CFR 800. A separate Programmatic Agreement is being prepared for UMRS-EMP projects in Missouri and the dr•ft will be forwarded for coJllllent at a later date. 
Tbe HREP was authorized by the Water Resources Development Act of 1986, Public Law 99-662 and involves construction of measures for the purpose of enhancing fish and wildlife resources in the Upper Mississippi River system. The purpose of the HREP is to rehabilitate and enhance fish and wildlife habitat by reducing sedimentation and by implementing a variety of habitat management practices. The Corps is responsible for constructing these habitat projects. The project sponsor (usually the U.S. Fish and Wildlife Service) will manage the completed projects. Nearly all projects will be on Federally owned lands. 
The Programmatic Agreement specifies the processes by which all significant historic properties will be located, evaluated, and treated prior to construction, by which construction monitoring may be conducted and by which archaeological remains ·will be curated. The consulting parties in addition to the Corps will be the Advisory Council on Historic Preservation, the Illinois State Historic Preservation Officer, the U.S. Fish and Wildlife Service and project specific parties, if any. 
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Tbe Corps requests that any comments which the Advisory 
Council on Historic Preservation has concerning this draft 
document be forwarded by July 31, 1991.. If you have any 
questiQns regarding this matter, please contact either Ms. 
Suzanne Harris at (314) 331-8467 or Mr. Terry Norris at (314) 
331-8468. 

Sincerely, · 

owen o. Dutt 
Acting Chief, Planning Division 

Copy F\illished: 

Ms. Paqla Cross 
Preservation Services Division 
Illinois Historic Preservation Agency 
Old St-te Capitol 
Springfield, Illinois 62701 

G-12 



TAXI 
PR1D£1N 
.AMEJW. 

• 
United States Department of the Interior 

FISH A~D WILDLIFE SER\-1CE 
Fl·u~ral Building. Fort Snelling ·- -- . 

FwS/ARw•SS 

Mr. Owen D. Dutt 
Planning Division 
Department of the Army 

1'win Cities, Minnesota 55111 

St. Louis District, Corps of Engineers 
1222 Spruce Street 
St. Louis, Missouri 63103-2833 

Dear Mr. Dutt: 

Thank you for your letter to Mr. Chuck Gibbons transmitt_ing a draft programmat3 agreement for our consideration. Ye support the proposed agreement covering historic preservation compliance among the several involved agencies for Environmental Management Program projects within the St. Louis District. Our comments are limited to the following points: 

l. The programmatic agreement would cover only Corps of Engineers lands in Illinois. Perhaps this limitation is desirable; at this time no Environmental Management Program projects are planned on U.S. Fish and Wildlife Service land: within the St. Louis District. 

2. Review of draft reports is limited to the Illinois Historic Preservation Officer (I.A).· We request opportunity. to review draft reports of historic preservation studies that occur on refuges. 

3. No provision has been made for the U.S~ Fish and Yildlife Service to 
obtain copies of final reports (IV.B.). Ye request at least two copies of final reports of historic preservation studies that occur on refuges, one for the refuge and one for the Regional Office. -

4. The Corps of.Engineers and the Illinois Historic Preservation Officer•~• to determine if sites are eligible for the National Register of Historic Places (I.A, I.C}. For sites found on refuges, we request the Regional Historic Preservation Officer as repre$entative for the U.S. Fish and ~ildlife 
Service to be involved in determinations of eligibility. 

5. The U.S. Fish and Yildlife Service vould be required to obtain annual approval from the Corps o! Engineers for management plans of historical properties (II.A.2). This situation would presumably arise only if archeological sites were discovered as a result of Environmental Management Program projects and were mitigated through avoidance. Clarification is 
needed as to what constitutes a managemen~ plan under this programmat~c . agreement, the nature of the required annual reporting, and the relationsh~p of this clause to refuge lands managed by the state, i.e., cooperative 
agreement lands. 
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Mr. Owen D. Dutt 
2. 

Ve look forward to continued cooperative· efforts in developing this programmatic agreement for historic preservation as well as for habitat rehabilitation and enhancement projects under the Environmental Management Program. 

Sincerely. 
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~ois Historic 
•---· Preservation Agency 11 ! 11 Old State Capitol • Springfield, Illinois 62701 • (217) 782-4836 

CALHOUN COUNTY 
Swan Lake Rehabilitation and Enhancement Project Final Definite Project (DPR} with EA and FONSI 
August 6, 1992 

Mr. Owen D. Dutt 
Chief, Planning Division 
Department of the Army 
St. Louis District, Corps of Engineers 1222 Spruce Street 
St. Louis, Missouri 63103-2833 
Dear Mr. Dutt: 

IHPA LOG #920723003C-C 

Thank you for the submittal of the swan Lake Habitat Rehabilitation and Enhancement Project Final Definite Project Report with Integrated Environmental Assessment and a signed Finding of No Significant Impact. Our comments are required pursuant to Section 106 of the National Historic Preservation Act of 1966, as amended, and its implementing regulations, 36 CFR Part 800: 11 Protection of Historic Properties. 11 

Our staff has reviewed the above referenced report. The programmatic agreement within the report is the result of consultation between the Corps of Engineers-St. Louis District and our office. We believe it will adequately address all compliance issues and concerns and that historic properties will be adequately protected. However, to accept the Finding of No Significant Impact, this agreement should be signed by all parties to ensure its implementation. Please forward a copy of this agreement to our office for signature. 

If you have any questions, please contact Paula Cross, Senior Staff Archaeologist, Illinois Historic Preservation Agency, Old State Capitol, Springfield, Illinois 62701 at 217/785-4998. 

William L. Wheeler 
State Historic Preservation Officer 

WLW:pgc 
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APPENDIX DPR-H 

FISH AND WILDLIFE COORDINATION ACT DOCUMENTATION 

FOREWORD 

APPENDIX DPR-H provides the Fish and wildlife Service's Fish and Wildlife 
Coordination Act Report (letter dated August 7, 1991) for the Swan Lake 
project. The Service is in general agreement with the project design and 
gives the project its full support, and has also made a determination that the 
project is compatible with the purposes for which the National refuge was 
established (letter dated February 12, 1991). The District will continue to 
involve the Service in all future phases of the project effort. 



United States Department of the Interior 
Fish· and Wildlife Service 
Rock Island Field Office (ES) 

1830 Second Avenue, Second Floor - -Rock Island, Illinois 61201 - . 
In Reply Refer to: 

Colonel James E. Corbin 
District Engineer 
U.S. Army Corps of Engineers 

St. Louis 
1222 Spruce Street 
St. Louis, Missouri 63103-84 78 

Dear Colonel Corbin: 

COM: 309/793-5800 
FTS: 782-5800 

August 7, 1991 

::=,. 
c:: c:;; 

I 
\D 

U')ri, 
:-l>', 
,'::.' 

This letter constitutes our Fish and Wildlife Coordination Act (FWCA) report for the 
Swan Lake Habitat Rehabilitation and Enhancement Project (HREP) in Pool 26, 
Calhoun County, Illinois. The report is intended to provide compliance with Subsection 
2(b) of the FWCA, and Section 7 consultation requirements of the Endangered Species 
Act of 1973, as amended. 

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

The project is located on the Calhoun Refuge Division, Brussels District of the Mark 
Twain National Wildlife Refuge. Therefore, the National Wildlife Refuge System 
Administration Act requires that a compatibility study be approved and special use 
permit issued prior to construction. These documents are approved by our Regional 
Director, and will be forwarded to you under separate cover. 

INTRODUCTION 

The Swan Lake HREP study area is located adjacent to the west bank of the Illinois 
River between river miles 5 and 13, and encompasses approximately 4,580 acres of 
important migratory waterfowl and fish habitat in the Swan and Fuller Lake backwater 
complex. Approximately 2,500 acres of Swan Lake are managed by our agency, and the 
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remaining 300 acres is managed by the Illinois Department of Conservation (IDOC) in 
conjunction with adjacent 200-acre Fuller Lake. 

The project area contains ten percent of all backwater habitat on the Illinois River, and 
about 40 percent of Pool 26 backwaters. Sedimentation from Illinois River flood flows 
and the adjacent 30-square mile watershed are rapidly degrading water quality and 
preventing growth of submergent vegetation. Water depths in Swan Lake will be 
reduced from the existing two-foot average to about 0. 7 feet by the year 2040. 
Turbidities caused by shallow depths, wind fe_tch, and unconsolidated bottom sediments 
will continue to reduce the potential habitat quality for aquatic organisms and waterfowl. 
By 2040 the existing 3,100 acres of lacustrine habitat will be reduced to about 2,240 acres 
as conversion to palustrine bottomland forest increases the existing 940 acres of forest to 
approximately 1,800 acres. 

GOAI.S AND OBJECTNES 

The primary goal of the HREP is to restore aquatic macrophyte beds and the associated 
invertebrate communities for the benefit of migratory waterfowl. The secondary goal is 
to provide wintering habitat for fish, and the third objective is to provide fish spawning 
and rearing habitat. Some management conflicts can occur between each of these 
objectives, and careful monitoring of project outputs will be required to assure that both 
terrestrial and aquatic habitats are enhanced to the maximum extent practicable. 

PROJECT FEATURES 

Project features designed to reduce sedimentation rates in the Swan Lake complex by 60 
percent would include: 

o a 46, 700-foot long low profile sediment deflection levee along the 
Illinois River, and 

o construction of 276 sediment control structures and 30 ponds on 
private lands. 

Additional features to enhance management of the complex would include a cross dike 
dividing Swan Lake into two units. The structure would be set perpendicular .to 
prevailing winds to reduce wind fetch. Dredging in. the lower pool will improve depths 
for wintering fish, and dredged material will be used to construct nesting islands for 
waterfowl. Water control structures will included in the cross dike, and reversible pumps 
will provide water level management capabilities. 
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. METHODOLOGY 

The project area and alternative futures were analyzed using the Wildlife Habitat 
Appraisal Guide (WHAG) system developed by the Missouri Department of 
Conservation and the U'.S. Soil Conservation Service. An interagency team consisting of 
biologists from our respective agencies and the IDOC evaluated selected habitat sample 
sites in the study area using a matrix of variables to determine habitat suitability indices 
(HSls) for representative wetland species. Aquatic habitats were evaluated using a 
similarly designed matrix that measures impacts to several groups of fish species. These 
existing values in target year 00 (TY00) formed the basis for projecting future habitat 
conditions for alternative futures in TY02 and TY50. These values were then used to 
determine improvements or losses attributable to average annual habitat units for key 
species or groups of species over the 50-year project life. The process is described in the 
Detailed Project Report's Appendix J- Habitat Quantification. 

Management plan concepts and assumptions were developed for the area in order to 
establish the design parameters for project features, particularly the pumps and water 
control structures. However, it will be necessary to investigate management options in 
greater detail during preparation of the operations manual. Conflicts between fisheries 
access to the backwaters versus water level manipulations for waterfowl will have to be 
addressed. 

DISCUs.5I ON 

Our preferred approach in HREP planning would be to use this portion of our report to 
describe ·an incremental analysis of alternative project features developed in concert with 
your staff. However, we were not provided with adequate data to conduct such an 
analysis until after appendix J was already drafted. We have reviewed the appendix and 
concur with your findings that the selected project features are justified from a biological 
perspective, and cost effective. 

We have used the models referenced in the Swan Lake DPR appendix J to measure 
habitat values for dabbling and diving ducks on other HREP projects, and thus feel 
confident in their value as planning tools. The aquatic matrix has received less scrutiny 
in field applications, but the values it established for existing conditions and alternative 
futures seem reasonable. It is important to note, however, that none of the variables 
provide a multiplier to address the unique importance of the backwater system in the 
project area to the Illinois River fishery. These systems provide critical habitats for 
spawning, rearing and wintering. Therefore, waterfowl management plans for the lower 
pool should provide.fish access to the maximum extent practicable. 

We concur with the conclusion in appenqix I (biological assessment) that the project will 
have no effect on federally listed threatened or endangered species. However, as pointed 
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out in Mr. Michael Bernstein's written comments to your staff (dated December 21, 

1991), dredging during cold weather to reduce water quality problems might disturb bald 

eagle roosting activity. The actual dates and locations for proposed cold weather 

dredging will need to be coordinated with the refuge staff and our Marion Suboffice 

during development of plans and specifications. 

CONCLUSIONS AND RECOMMENDATIONS 

We concur with the project features proposed in the draft Detailed Project Report. We 

would further propose that: 

o a detailed project monitoring plan for both terrestrial and aquatic 
parameters be developed during construction to assure the 
maximum practicable enhancement of all three objectives; and, 

o a coordinated interagency effort to development the operations 
manual be initiated during construction to assure that conflicts 
between waterfowl and fisheries can be minimized. 

We look forward to working closer with your staff in the future on this important project. 

Sincerely, 

f~-~ ,{,,.,_,(\ f ichard C. 'rfei'::0----, 
U _field Supervisor 

CC: Mark Twain NWR- Quincy 
Mark Twain NWR- Brussels District 
Mark Twain NWR- Wapello District (Bornstein) 
Marion Suboffice (ES) 
Fisheries Assistance- Marion 
IL DOC- Springfield (Don els) 
IL DOC (Atwood) 
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United States Department of the Interior 
Fish and Wildlife Senice 

Mark Twain National Wildlife Refuge 

In Reply Refer to: 

Colonel James Corbin 
District Engineer 

Great River Plaza 
311 N. 5th Street, Suite 100 

Quincy, Illinois 62301 

February 12, 1991 

St. Louis Corps of Engineers 
1222 Spruce Street 
St. Louis, Missouri 63103-2833 

Attn: Dave Gates 

Dear Colonel Corbin: 

- -- . 

The compatibility study for the Swan Lake Rehabilitation Project 
has been reviewed and signed by officials of the U.S. Fish and 
Wildlife Service and is attached for your use in preparing the 
next step(s) in the approval process. 

If you have questions, please direct them to our EMP Coordinator, 
Michael Bornstein at Wapello, Iowa (319/523-6982), or if I may be 
of any assistance, please give us a call at Quincy. 

It was good visiting with you last week at our Regional 
Conference; I heard several very positive comments about the work 
of the St. Louis District after your presentation. 

Sincerely, 

r. 
Project Leader 

H-5 



MARK TWAIN NATIONAL WILDLIFE REFUGE 
Established 1958 

Compatibility Study 
SWAN LAKE REHABILITATION 

Establishment Authority: 

The Calhoun Refuge was established in 1946 under authority of the 
Migratory Bird Conservation Act (16 u.s.c. 715 - 715r) and combined 
in 1958 under the Calhoun Division of the Brussels District of Mark 
Twain National Wildlife Refuge under authority of the Fish and 
Wildlife Coordination Act (48 Stat. 401). 

Purpose for Which Established: 

The lands acquired under the Migratory Bird Conservation Act were 
acquired for sanctuary and management of migratory birds. Lands 
acquired under the Fish and Wildlife Coordination Act were acquired 
for the conservation, maintenance, and management of wildlife, 
resources thereof, and habitat. 

Description of Proposed use: 
The proposal is a Habitat Rehabilitation and Enhancement (HREP) 
project authorized by the Water Resource Development Act of 1986 
(Public Law No. 99-262). The Army Corps of Engineers (COE), as 
part of the environmental management program derived from 
construction of a new dam and enlarged lock at Alton, Illinois, has 
proposed to construct an HREP project located adjacent to the west 
bank of the Illinois River between river miles 5 and 13. The 
project area includes 2,800 acre Swan Lake, 200 acre Fuller Lake, 
950 acres of bottomland forest, and 550 acres of cropland 
surrounding these lakes. Fuller Lake and the uppermost 300 acres 
of swan Lake are managed by the Illinois Department of 
Conservation, and the remaining 2,500 acres of Swan Lake are 
managed by the U.S. Fish and Wildlife Service as part of the 
Calhoun Division of the Brussels District of Mark Twain National 
Wildlife Refuge. 

The project area is extensively used by migratory waterfowl. 
Historically, this wetland complex supported substantial 
populations of canvasbacks, as well as large numbers of dabbling 
ducks. In addition, the project area is critical to the fisheries 
of the Illinois River, providing approximately 10 percent of all 
backwater habitat on the Illinois River. 

Sedimentation from floodwaters of the Illinois River and sediment 
input from the 30 square mile watershed adjacent to the west shore 
of the lake have resulted in direct losses of waterfowl and fish 
habitat, and additionally result in habitat deterioration through 
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increased turbidity, poor anchorage for wetland plants, and reduced 
light penetration. This wetland complex is also subject to high 
wind fetch, resulting in further increases of turbidity. The 
project area is also affected by fluctuations in river stage, 
resulting in widely varying water levels. The Swan Lake HREP will 
reduce sediment deposition and wind fetch, and provide capabilities 
for long-term maintenance of this important wetland complex. 

The project will entail construction of a 46,700 .foot long low 
profile riverside sediment deflection levee/dike from ri~er mile 
5. 5 to river mile 13. O to reduce sediment deposition ·from the 
Illinois River. 

The COE will also provide funds for the construction of 276 water 
and sediment control basins and 30 ponds within the segment of the 
local watershed directly impacting middle and lower swan Lake. The 
sediment control basins and ponds will substantially reduce upland 
sediment deposition into Swan Lake. 

The combined effects of the riverside sediment deflection levee and 
the sediment control basins should reduce the sediment deposition 
into Swan Lake by approximately 60 per cent. 

The project will also involve construction of a lake closure 
opposite river mile 7. 5. This closure will be set perpendicular to 
the orientation of prevailing winds, and assist in reducing fetch. 
The closure will subdivide the lake into two compartments and 
provide an increased ability to manage water levels. 

This ability will be further enhanced by the placement of two water 
control structures, one at the ·downstream end of the lower lake 
closure, and a second unit in the middle lake closure. A 
bidirectional pump will be included in these structures, providing 
the capability to manage water levels by pumping from the river to 
the lake or from the lake to the river. The pump will be located 
in an offset chamber, providing unobstructed fish passage through 
the water control structures. 

Two island groups will also be constructed from clamshell excavated 
material. These islands will further assist in reducing fetch, and 
will also provide habitat for waterfowl nesting. Each group of 
islands will be constructed in two staggered rows. one island 
group will be located in the lower lake compartment opposite river 
mile 5.9, and the second island group will be located in the middle 
lake compartment opposite river mile 9.2. 

Two boat ramps will also be constructed along the west shore of the 
lake, one opposite river mile 5.9 and a second opposite river mile 
9. 2, to provide a means for boat access, since access will no 
longer be available from the Illinois River due to construction of 
the riverside levee closure. A small parking lot will also be 
constructed at each of the two boat ramp locations. 
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Anticipated Impacts on Refuge Purposes: 

As a result of the project, waterfowl and fish habitat will be 
improved and increased, which should subsequently result in 
increased waterfowl and fish populations. This will be a direct 
benefit toward maintaining and accomplishing refuge purposes. 

Justification: 
The proposed project works toward the accomplishment of the stated 
objectives of the refuge. 
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Determination: 
The proposed project is compatible with the purpose for which the 
refuge was established. 

Determined by: 
. L.. "°" Pr · ct Leade:t" 

Date 12/1'1 / • IJ 

Reviewed by: _,~ kewJfrh- {,22·9rt 
· Date ' 

Concurred by: f-J. '/ -7 I 
Date 
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APPENDIX DPR-I 

ENDANGERED SPECI·ES AC'l' DOCUMENTATJ:ON 

APPENDIX DP,R-I provides the July 16, 1990 letter from the USFWS listing 
Federally threatened and endangered species which may occur in the area of the 
proposed project, and the District's endangered species biological assessment. 
The USFWS's concurrence with this assessment is included in the discussion 
section of APPENDIX DPR-H. 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE - -

• -
- . 

IN REPLY REF'Ell TO: 

Colonel James E. Corbin 
U.S. Corps of Engineers 
St. Louis District 

MARION SUBOfflCE (ES) 
Rural Route 3, Boz 328 

MarioZL. IlliDols 82959 

July 16, 1990 

210 Tucker Boulevard, North 
St. Louis, MO 63101-1986 

ATTN: Environmental Analysis (Nico) 

Dear Colonel Corbin: 

The following federally listed endangered species may be found in the area 
of the proposed Swan Lake Environmental Management Program project. 

Classification Common Name 

Endangered Bald eagle 

Endangered Indiana bat 

cc: IDOC (Lauzon) 

1. ---~J 10:24 

ff 

Scientific Name Habitat 

Haliaeetus 1-eucocephalus Winters along 
major rivers 
andreservoirs 

Myotis sodalis Caves and 
riparian 

Sincerely, 

Thomas M. Groutage 1-
Assistant Field Supervis~r 
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FEDERALLY ENDANGERED SPECIES: BIOLOGICAL ASSESSMENT. 

a. Introduction. In compliance with Section 7(c) of the Endangered 

Species Act of 1973, as amended, the St. Louis District requested that the 

u. s. Fish and Wildlife Service (USFWS) provide a listing of Federally 

threatened or endangered species, currently classified or proposed for 

classification, that may be found in the project area. The USFWS, in a letter 

dated July 16, 1990, provided the following list: 

Common Name Scientific Name 

Bald eagle Haliaeetus leucocephalus 

Indiana bat Myotis sodalis 

Classification 

Endangered 

Endangered 

Habitat 

Winters along major 
rivers and 
reservoirs 

Caves and riparian 

b. Bald Eagle. The bald eagle (Haliaeetus leucocephalus) is a common 

winter inhabitant of the lower Illinois River and the river system in the 

vicinity of Swan Lake receives high eagle use providing foraging, resting, and 

night roosting habitat (Dunstan and Fawks 1981). Swan Lake is one of several 

areas in the lower Illinois River mentioned by Hindmarsh and McNamee 1980 

cited in Dunstan and Fawks (1981: 20) that serves as a fishing and loafing 

site for the wintering eagles. The 8,000-acre Pere Marquette State Park, 

situated just across the river from Swan Lake along the east bank, has been 

identified as a primary night roosting location and also serves as a severe 

weather refuge to wintering eagles {Dunstan and Fawks 1981). Overall, the 

lower Illinois River region is considered relatively more complex than many 

wintering sites in Illinois because of the numerous marshes, glens, hollows, 

rivers, locks and dams, and cliffs (Dunstan and Fawks 1981). 

Because the Illinois River is not as large as the Mississippi River, it is 

not as populated with eagles (Dunstand and Fawks 1981). However, the exact 

number of eagles inhabiting the lower Illinois River is not known. Dunstan 

and Fawks (1981), based on previous counts and their own observations, 

estimated that 80 to 150 eagles are likely to frequent the Pere Marquette area 

during the winter months. One day bald eagle counts from 1965-74 between 

Peoria and Grafton indicate from 39-196 birds. 

The seasonal movement patterns of bald eagles have been relatively well 

studied. As winter arrives on the breeding ground of northern Alaska and 

Canada, deep snows and sub-freezing temperatures cause waterways to freeze 

over. Fish, the preferred food of the eagle, become less available to the 

birds. Eagles respond to this annual paucity of food by migrating south to 

milder climates to areas where food sources are more accessible, wintering as 

far north as open water and food permit. 

Ice cover on the river is one factor that influences bald eagle 

distribution. During a relatively mild winter with little ice cover, such as 

the 1980-1981 season, eagles are generally scattered (e.g., Harper 1983). 

With increased ice cover on the river, eagles become more and more 

concentrated - foraging in and around the remaining open water areas. 

Stalmaster and Newman (1978) reported that high human activity, such as 

that occurring frequently in the sight of eagles, cause the birds to use less 

suitable habitat. They report that feeding behavior was the most sensitive 

activity observed. Activities directly on the channel of the river, such as 

boating and fishing, were most disturbing to eagles if the activities did not 

regularly occur there. Harper (1983) reported disruptions of daily activities 

of eagles on the Mississippi River by hunters, fishermen in watercraft, and 

aircraft. If eagles are disturbed while on a feeding ground, they usually fly 

to nearby perch sites and do not resume feeding for long periods (Stalmaster, 

1976). 
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c. Indiana Bat. In the central and southern portions of the eastern 
United States, Indiana bats (Myotis sodalis) hibernate during the winter in 
caves and mines (hibernacula) with cool and stable temperatures throughout the 
winter (Brady et al., 1983). Only seven hibernacula support about 85 percent 
of the entire known population (Brady et al., 1983). Two mines and 11 caves 
have been designated as critical winter habitat by the U.S. Fish and Wildlife 
Service. Although seven of these hibernacula occur in Missouri and Illinois, 
none of these are near the lower Illinois River. The most serious known cause 
of decline of the Indiana bat is human disturbance of hibernating bats 
(Clawson, 1987). Because there are no hibernacula in the project area, the 
proposed habitat rehabilitation work would not impact winter hibernating 
habitat of the Indiana bat. 

In general, Indiana bats disperse from hibernacula in the spring and 
migrate to summer habitat in midwestern and eastern United States. They are 
entirely insectivorous. Clawson and Titus (1988) reviewed food habitat 
studies and determined that this bat preys upon insects from eight or more 
orders. These include (in order of preference): Lepidoptera (moths), 
Coleoptera (beetles), Diptera (flies and mesquites), Trichoptera (caddis 
flies), Plecoptera (stone flies), Homoptera (aphids and scale insects), 
Neuroptera (lacewings), and Hymenoptera (bees, wasps, and ants). The bat's 
foraging strategy is apparently dependent upon prey availability - when 
preferred prey species are abundant, it will feed selectively, whereas the bat 
becomes opportunistic and feeds on a wider variety of prey items when the 
preferred ones are less abundant (Clawson and Titus, 1988). 

In general, summer habitat requirements are not well known. Foraging 
habitat usually consists of the tree canopy of riparian and upland forest, but 
this bat may also feed along forest edges and over old fields and pastures 
(Clawson and Titus, 1988). During the warm months, female Indiana bats give 
birth to young. Brady et al. (1983) stated that maternity colonies are 
established mostly in riparian and flood plain areas of small to medium-sized 
streams. However, Gardner (1990) recently discovered a maternity roost on an 
island in the Mississippi River near Quincy, Illinois. Such colonies are 
formed in holes in trees, or more commonly under the loose bark of live or 
dead trees. Tree species known to be used for roosting in Illinois include 
silver maple, cottonwood, shingle oak, slippery elm, northern red oak, 
butternut hickory, sassafras, shagbark hickory, sugar maple, post oak, and 
white oak (Gardner, Hofmann, and Garner, 1988, 1989). Nor every tree with 
cavities or loose bark provides the microclimate of a suitable roost; probably 
only a small portion of such trees possess the properties required to shelter 
maternity colonies from weather extremes (hot temperatures, early freezes, 
extended periods of rain, etc.) (Gardner, 1990). Recent studies of summer 
habitat use indicate that wooded uplands may be used more extensively for 
rearing of young than has been previously known (Clark, Bowles, and Clark, 
1987; Clawson, 1987; Gardner, Hofmann, and Garner, 1989). 

Studies of banded Indiana bats indicate they may return to the same summer 
locality in successive years. However, an individual tree may serve as a 
roost for only a relatively short time, perhaps 6 to 8 years. Thus, the bats 
seem to have the behavioral flexibility to move their homesite every few 
years, probably to nearby trees that permit them to use the same general 
foraging area (Humphrey, Richter, and Cope, 1977). 

Essentially all of Illinois and Missouri are within the known and 
suspected range of the Indiana bat (Brady et al., 1983; Clawson and Titus, 
1988). The species apparently has not been found in Calhoun County, where the 
project site is located, but has been encountered in Madison, Macoupin, 
Morgan, Scott, and Pike Counties (Gardner, Hofmann, and Garner, 1989), which 
range from about 15 to 55 miles away. Calhoun County undoubtedly supports 
suitable summer habitat, and the apparent absence of this species is most 
likely due to a lack of fieldwork to locate it. Indiana bats were captured by 
Gardner and Gardner (1980) along McKee Creek on the flood plain of the 
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Illinois River in northern Pike County. This locality is about 50 miles north 
of the project site. 

The proposed habitat rehabilitation work will involve the clearing of 
about 106 acres of flood plain forest to construct project features. 

According to Gardner (1990), Indiana bats probably use the flood plain 
forests of the Illinois and Mississippi Rivers as summer habitat, including 
that found at Swan Lake. For this project, it is assumed that the species 
does use the flood plain forest of Swan Lake as foraging and maternity roost 
habitat. Impacts to maternity roosts can be avoided by scheduling tree 
clearing activities during the period of the year when bats are not present. 
According to the u. S. Fish and Wildlife Service, the time period when bats 
are assumed to be present is May 1 - August 31. Removal of 106 acres of flood 
plain forest to construct the riverside and interior levees may result in the 
loss of up to 106 acres of foraging habitat. 

d. Efforts to Eliminate Adverse Impacts on Species and Habitats. 

(1) Bald Eagle. Eagles are expected to occasionally use the Swan 
Lake area for feeding and resting during the winter. To avoid impacts to the 
eagles, the St. Louis District would place special conditions on the 
contracted work as follows: 

(a) Most construction activities would likely take place outside 
of the winter months, thus avoiding potential conflicts with wintering bald 
eagles. In addition, consideration will be given during the preparation of 
Plans and Specifications to sequencing construction activities in a way that 
eliminates the potential for impacts to bald eagles. Any construction taking 
place during the winter months could decrease eagle use at Swan Lake; however, 
any such impacts would be short-term and not considered consequential. 
Specific restrictions relative to any sequencing will be included as part of 
the contract specifications. The contracting officer will ensure appropriate 
compliance. 

(b) Large trees, especially eastern cottonwoods close to water, 
are the preferred perches used by eagles. Most tree clearing will be along 
the edge of the east shore of the lake. Vegetation in this zone consists 
primarily of willows and younger aged silver maples. As such, important eagle 
perching habitat will not be impacted. 

(2) Indiana Bat. Although this species' summer habitat requirements 
are not well known, the riparian habitat and flood plain forest within the 
Swan Lake project site are assumed to provide foraging and roosting habitat. 
Special conditions on the contracted work will require that clearing 
activities be scheduled outside the period May 1 - August 31, when Indiana 
bats are known to inhabit summer habitat. If for any reason tree clearing 
activities have to be carried out during the period May 1 - August 31, a site 
visit will be conducted first by a team of biologists to determine if any 
roost trees are among those proposed to be removed. The team will consist of 
representatives from the Illinois Department of Conservation, U. S. Fish and 
Wildlife Service, and St. Louis District. The District will enter into formal 
consultation with the U. S. Fish and Wildlife Service if removal of a roost 
tree during the period May 1 - August 31 is proposed. 

e. Conclusions. It is the St. Louis District's perspective that the 
habitat enhancement of Swan Lake, in conjunction with the described measures 
to avoid conflicts with the bald eagle and Indiana bat, would have no effect 
on Federally endangered species or their critical habitat. The USFWS will be 
given an opportunity to review the Draft Detailed Project Report and comment 
on this Biological Assessment. 
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c. Indiana Bat. In the central and southern portions of the eastern 
United States, Indiana bats (Myotis sodalis) hibernate during the winter in 
caves and mines (hibernacula) with cool and stable temperatures throughout the 
winter (Brady et al., 1983). Only seven hibernacula support about 85 percent 
of the entire known population (Brady et al., 1983). Two mines and 11 caves 
have been designated as critical winter habitat by the U.S. Fish and Wildlife 
Service. Although seven of these hibernacula occur in Missouri and Illinois, 
none of these are near the lower Illinois River. The most serious known cause 
of decline of the Indiana bat is human disturbance of hibernating bats 
(Clawson, 1987). Because there are no hibernacula in the project area, the 
proposed habitat rehabilitation work would not impact winter hibernating 
habitat of the Indiana bat. 

In general, Indiana bats disperse from hibernacula in the spring and 
migrate to summer habitat in midwestern and eastern United States. They are 
entirely insectivorous. Clawson and Titus (1988) reviewed food habitat 
studies and determined that this bat preys upon insects from eight or more 
orders. These include (in order of preference): Lepidoptera (moths), 
Coleoptera (beetles), Diptera (flies and mosquitos), Trichoptera (caddis 
flies), Plecoptera (stone flies), Homoptera (aphids and scale insects), 
Neuroptera (lacewings), and Hymenoptera (bees, wasps, and ants). The bat's 
foraging strategy is apparently dependent upon prey availability - when 
preferred prey species are abundant, it will feed selectively, whereas the bat 
becomes opportunistic and feeds on a wider variety of prey items when the 
preferred ones are less abundant (Clawson and Titus, 1988). 

In general, summer habitat requirements are not well known. Foraging 
habitat usually consists of the tree canopy of riparian and upland forest, but 
this bat may also feed along forest edges and over old fields and pastures 
(Clawson and Titus, 1988). During the warm months, female Indiana bats give 
birth to young. Brady et al. (1983) stated that maternity colonies are 
established mostly in riparian and flood plain areas of small to medium-sized 
streams. However, Gardner (1990) recently discovered a maternity roost on an 
island in the Mississippi River near Quincy, Illinois. Such colonies are 
formed in holes in trees, or more commonly under the loose bark of live or 
dead trees. Tree species known to be used for roosting in Illinois include 
silver maple, cottonwood, shingle oak, slippery elm, northern red oak, 
butternut hickory, sassafras, shagbark hickory, sugar maple, post oak, and 
white oak (Gardner, Hofmann, and Garner, 1988, 1989). Nor every tree with 
cavities or loose bark provides the microclimate of a suitable roost; probably 
only a small portion of such trees possess the properties required to shelter 
maternity colonies from weather extremes (hot temperatures, early freezes, 
extended periods of rain, etc.) (Gardner, 1990). Recent studies of summer 
habitat use indicate that wooded uplands may be used more extensively for 
rearing of young than has been previously known (Clark, Bowles, and Clark, 
1987; Clawson, 1987; Gardner, Hofmann, and Garner, 1989). 

Studies of banded Indiana bats indicate they may return to the same summer 
locality in successive years. However, an individual tree may serve as a 
roost for only a relatively short time, perhaps 6 to 8 years. Thus, the bats 
seem to have the behavioral flexibility to move their homesite every few 
years, probably to nearby trees that permit them to use the same general 
foraging area (Humphrey, Richter, and Cope, 1977). 

Essentially all of Illinois and Missouri are within the known and 
suspected range of the Indiana bat (Brady et al., 1983; Clawson and Titus, 
1988l. The species apparently has not been found in Calhoun County, where the 
project site is located, but has been encountered in Madison, Macoupin, 
Morgan, Scott, and Pike Counties (Gardner, Hofmann, and Garner, 1989), which 
range from about 15 to 55 miles away. Calhoun County undoubtedly supports 
suitable summer habitat, and the apparent absence of this species is most 
likely due to a lack of fieldwork to locate it. Indiana bats were captured by 
Gardner and Gardner (1980) along McKee Creek on the flood plain of the 
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AP~BNDIX DPR-J 

PROJECT HABI'J.'.fl.T QUAN'l!l'J'ICATION 

APPENDIX DPR-J provides a quantific<1tion of habitat conditions for the 
project. The appendix consists of two major sections, Section I dealing with 
the project planning analysis, and Section 'II dealing with the project 
mitigation analysis for bottomland forest habitat. 



UPPER MJ:SSISSIPPI RIVER SYSTEM ENVIRONMENTAL MANAGEMENT PROGRAM 
DEFINITE PROJECT REPORT WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (SL-5) 

SWAN LAKE HABITAT REHABILITATION AND ENHANCEMENT PROJECT 
POOL 26, ILLINOIS RIVER, CALHOUN COUNTY, ILLINOIS 

APPENDIX J 

PROJECT HABITAT QUANTIFICATION 

SECTION I. PROJECT PLANNING ANALYSIS 

SUBSECTION I. INTRODUCTION 

This appendix provides a quantification of habitat conditions for project 
planning. Such quantification is needed to evaluate project features where 
traditional benefit:cost evaluation procedures are not applicable. To date, 
the unit of measure that has gained the widest acceptance among technical and 
policy elements, both within and outside the Corps, is the habitat unit (HU). 
This unit has been applied to the evaluation of the Swan Lake HREP. A habitat 
unit is the product of an estimated acreage for a given habitat type times a 
habitat suitability index (HSI) value for that habitat type. HSI's result 
from the numeric ranking of site characteristics at sample sites for a habitat 
throughout a given project area. HU's can be annualized for specific target 
years to project changes in habitat values over time. The effects of various 
plans or plan features can then be compared by applying the HSI's to the 
acreages of habitats for each alternative considered. 

For the Swan Lake HREP there is a need for both wildlife and fisheries 
based HU accounting methodologies. At the present time a number of such 
methodologies are available. These include the U. S. Fish and Wildlife 
Service's (USFWS) Habitat Evaluation Procedures or HEP, the U.S. Army Corps of 
Engineers' Habitat Evaluation System or HES, and U. S. Bureau of Reclamation's 
Habitat Management Evaluation Method (HMEM). Among the Federal and state 
agencies, the HEP procedure is the most familiar to all participants in the 
UMRS-EMP. The Missouri Department of Conservation (MDOC) and the U. S. Soil 
Conservation Service have developed an appraisal sy$tem, based on the USFWS's 
HEP. The system, referred to as the Missouri Habitat Appraisal Guide (WHAG) 
method, represents a regional fine tuning of HEP and is structured to more 
efficiently input field data. The WHAG is accepted by UMRS agencies as the 
method of choice for EMP wildlife habitat analysis, and for this reason it was 
applied to the Swan Lake project. 

To date, HU methodologies for wildlife evaluation have received greater 
support and acceptance among biologists than have fisheries evaluation 
methods. The most promising fisheries evaluation developed thus far for use 
on the EMP is one developed by the Corps' Rock Island District and the Corps' 
Waterways Experiment Station (WES). The HSI models for the methodology, 
referred to here as the Aquatic Habitat Appraisal Guide (AHAG) method, follow 
the format of the Missouri WHAG. The AHAG is still evolving, and it has not 
yet been field verified; however, the procedure does represent the state-of-
the-art. For that reason, the AHAG with some site-specific modifications made 
by WES, has been applied to the Swan Lake HREP. The specific details of the 
application of the WHAG and AHAG procedures to Swan Lake are described in the 
next two sections of this appendix. 

For habitat quantification purposes, it is assumed that management at the 
upper Swan/Fuller Lake site will be very similar to that employed in the past. 
However, for the Swan Lake refuge, the precise manner in which the lake will 
be managed in the future with a project will be determined as a result of 
biological performance studies conducted during the early years of the 
project. Ultimately, the degree of emphasis placed on waterfowl and fish in 
one compartment may differ from that in the other. For example, the project 
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could eventually provide more emphasis on resident fish and waterfowl in one 

compartment, and river fish and waterfowl in the other compartment. The 

project has been designed to provide management flexibility. Before a final 

operational plan has been determined, a number of alternative water management 

regimes will likely be explored. To simplify things, the WHAG and AHAG 

analyses have assumed an equal management emphasis for waterfowl (both 

dabblers and divers) and fish within the two refuge compartments. 

SUBSECTION II. WILDLIFE HABITAT APPRAISAL GUIDE (WHAG) METHOD 

l . BACKGROUND 

The WHAG is a field evaluation procedure designed to measure the quality 

of a habitat for particular species of wildlife, and also accounts for land 

management practices. The method provides HSI values for areas classified 

into broad land-use types such as forested wetland and nonforested wetland. 

WHAG is based on the assumption that habitat can be numerically described by 

HSI's calculated from species-habitat models. 

WHAG utilizes checklist-type appraisal guides for each habitat type. The 

guide breaks habitat into the most important characteristics which are rated 

on a 1-to-5 or 1-to-10 scale, depending on their importance. Field data 

values are entered into a computer program which rates habitat types based on 

life requisite requirements for a variety of species. The resulting index 

ranges from a low habitat suitability value of 0.1 to a high of 1.0. 

Computer results are provided for estimated total HU's and HSI's. The 

results can be used to assess the value of various proposed habitat 

improvements on habitat quality. HU's are annualized for target years in 

order to evaluate changes in project features over time. In the Swan Lake 

project, sediment control, water control, and wave control are habitat 

improvement measures considered. Since habitat units can change over time, a 

number of target years were selected over the life of the project. These 

target years were year O (or existing conditions), year 2 (or early post-

construction) and year 50 of the project life. 

Habitat can potentially be improved by: (1) increasing the acreage of 

habitat types in short supply, (2) altering a habitat limiting factor, such as 

unpredictable water levels, (3) altering a management strategy, such as food 

crop composition, or (4) a combination of the above. 

The major wildlife goal for the management of Swan Lake is to enhance 

wetland values for migratory waterfowl. Therefore, the appraisal guides for 

wetland habitats were selected, and consideration was given to both dabbling 

(the mallard being the species of emphasis) and diving ducks. The WHAG team 

included representation from the USFWS, IDOC and the Corps. 

2. ASSUMPTIONS 

During the WHAG analysis, certain assumptions were developed regarding 

existing conditions and future conditions. These assumptions are listed 

below. 

a. Existing Conditions 

(1) Water levels fluctuate greatly during the growing season and 

during waterfowl migrations, resulting in food production that is unreliable 

for or unavailable to waterfowl. 

(2) Little quality habitat exists for waterfowl at the project site 

or within Pool 26 at large. 
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b. Future Conditions 

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

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

(b) Dabbling and diving ducks should be given equal 
consideration during project analysis. 

(c) The mallard is a suitable species of emphasis for dabbling 
ducks, and adequately characterizes the life requisite requirements for that 
migratory waterfowl group for the purposes of the incremental analysis of this 
project. 

(d) The Canada goose, muskrat, green-backed heron, wood duck, 
and beaver are suitable species for comparative evaluation of habitat value 
changes. 

(2) Specific. Specific assumptions employed in evaluating 
alternative Plans A, Band Care given below. 

(a) Alternative Plan A, No Action Plan (also represents future 
without project conditions). 

1 Severe water level fluctuations will continue to limit 
the lake's food value for waterfowl. 

l Approximately 30-40 percent of the lake's nonforested 
wetlands will be lost over the next 50 years. 

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

(b) Alternative Plan B, Wetlands Excavation. 

1 Severe water level fluctuations would continue to limit 
the lake's food value for waterfowl. 

l Even though initially dredged out, all of the non-
forested wetlands would again fill with sediment during the life of the 
project. 
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(c) Alternative Plan C, Wetlands Protection. 

i Most years water levels would be predictable and 

controlled (via levee, gated structures and pumps).· This would greatly 

increase the reliability of plant production, and ensure that the food 

produced is available to waterfowl during migration. 

£. Sedimentation would be reduced by 60 percent from its 

existing rate at middle and lower Swan Lake and about 85 percent at Upper 

Swan/Fuller Lake. Little loss of wetland depth or acreage would occur during 

the life of the project at Upper Swan/Fuller Lake, and about 5 inches of depth 

would be lost at middle and lower Swan Lake. However, the maximum water level 

at which the unit is managed could be elevated slightly to compensate for 

sedimentation that does occur. 

3. RESULTS 

Site Locations. The WHAG analysis locations were assigned by the WHAG 

team, as shown in Figure J-1. The number and location of these sites were 

judged by the team to be representative of the prevailing habitat conditions. 

Appraisal Items/Ratings. TABLE J-1 provides a listing of the appraisal 

guide items and potential ratings utilized in the WHAG for wetlands 

evaluation. TABLE J-2 lists the particular appraisal item numbers used in 

evaluating the project's non-forested wetland habitats. This table also 

provides the team's assigned ratings for each appraisal item for each project 

condition. Due to the similarity of the existing condition and proposed 

future management of the Upper Swan and Fuller Lake site to that of the 

adjacent Stump Lake HREP, the averaged site ratings for Stump were judged to 

be representative of the Swan non-wetland site 2 as well. TABLE J-3 provides 

the HSI values resulting from the application of the WHAG software to the 

TABLE J-2 ratings. Forested wetland was initially evaluated using the WHAG 

but was subsequently deleted and reevaluated for mitigation purposes using the 

broader community-based HES methodology (See Section II of this Appendix). 

TABLE J-4 shows overall waterfowl HSI's used for subsequent habitat unit 

determination. TABLE J-5 provides a tabulated prediction for waterfowl of HSI 

and habitat acreage changes expected for the project area over the next 50 

years for various alternative plan and plan features options. The rate of 

existing sedimentation (.50 inches/year) was determined from available 

literature describing this site. The determination of the future 

sedimentation rate with a project (.33 inches/year) took sedimentation rate 

half-life effects into consideration. Future sedimentation with a project 

took applicable hydraulic engineering estimates of percent reduction in 

sediment input into account. 

TABLES J-6 and J-7 provide the HU value changes resulting from the 

application of the Corps' HES software to the TABLE J-5 values. The HU's are 

tabulated for waterfowl for each project alternative and individual habitat 

type. 

4. DISCUSSION 

The improvement of the Swan Lake Complex for migratory waterfowl is a 

primary purpose of the proposed project. Both dabbling ducks (represented by 

the mallard) and diving ducks were given consideration in the evaluation of 

Swan Lake proper (i.e., lower and middle Swan Lake). While the movement of 

dabblers through the project area during migration far exceeds that of divers, 

the USFWS would like to see new management emphasis given to divers. Divers 

were 10 times more abundant on the Illinois River in 1948 than they are today 
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TABLE J-1 
M 

Netland Species Oiaracteristic Matrix 
a, 

C ..... 
"' 0 .0 
0\ I-< I-< 
a, a, "' "' ..... :,: ..... :; 
) 

.., ::, 

Wildlife Area: a, a, I-< 0 'O 0 I-< :,.. 

0. II) a, ..... a, 0 ., I-< 

:,.. 0 .., ..... -" u "' ., 
Date: E-< 0 .., a, ..... u -" 

.., 
<.:> ..... ,.. .... ., u C: C 

.µ 'O :::l ·.., ., .0 ::, ., M 0 
"' I-< "' M "' c:: I .:l I-< u a, 

Habitat Type: .., "' 'O .., a, I-< C ,J) ..... ..c ..c 
..... ..... "' " "' -" 0\ a, -0 :, M .., .µ 

.0 .... C: "' "' "' C a, 0 "' a, I-< 0 

"' "' "' .:l a, ::, .... I-< 0 a, 0 I-< 

:,: :i: u ... :i: :.: l.:l 3: al z "" CBPiR1Cl.'ERISTC 
l. Percent itxiforest NeUiiiiis m 

( 2 Mile Wide Circle N,B 
> % 

2. 50 - 75% 8 8 8 8 8 
3. 25 - 50% 6 6 6 6 6 
4. 10 - 25% 4 4 4 4 4 
5. <10% l l 1 1 l 

2. Percent itxiforest wetiaii3s and Lakes or 
:Reservoirs Water in 2 Kile Wide Circle All 

> % 
2. 50 - 75% 8 
3. 25 - 50% 6 
4. 10 - 25% 4 
s. <10% LF 

3. Percent aottaiiiaiid iiardwoods and Niiiforest 
wet.lams in 2 Mile Wide Circle All 
l. > % 10 10 10 
2. 50 - 75% 8 8 8 8 
3. 25 - 50% 6 6 6 6 
4. 10 - 25% 4 4 4 4 
5. <10% LF l 1 l 

4. Fall Wmter Hater Cond1tJ.ons N,B,C 
l. water present annually (predictable & 

w.:iter levels controlled 10 10 
2. water present l!Xlst years with occasional 

lapse & water levels controlled 7 7 
3. water present l oot of 3 years 

(opportunistic) , water levels controlled 4 4 
4. water unpredictable; dry during fall and 

winter; or no control when 12resent LF LF 
5. Fail-Wmter Piood 

Ccnditions (food~ availabili~l N,B M M 
l • Food plants · fected 10 Io 
2. Reduced l - 25% (Multiply index by .75) 8 8 
3. Reduced 25 - 50% (Multiply index by .50) 6 6 
4. Reduced 50 - 75% (Multiply index by .25) 4 4 
5. Reduced >75% (MultiEli index b:i .25) l 1 

6. water Depth 11 - Is• 
Fall - Winter N,B,C 
l. > % 10 
2. 75 - 90% 8 8 
3. 50-75% 6 6 
4. 25 - 50% 4 4 
5. <25% 1 1 

7. Hater D:!pth <45 Play--vune ·N 
l. >90% 10 Lf 

2. 75 - 90'1, 8 2 
3. 25 - 75% 6 4 

4. l - 25'1, 4 7 

5. ZERO or all >4" Dee~ l 10 

8. Water D:!pth 4 - Is•~ N 
l. >75% l 10 l 10 10 

2. so - 75% 7 7 7 7 7 

3. 25 - 50% 10 4 10 4 4 
4. <25% 4 l 4 l 1 

9. Peaianent water Entire Year N M 
l. >90% 0 
2. 75 - 90% (Multiply index by .90) 8 
3. 50 - 75% (Multiply index by .75) 6 
4. 25 - 50% (Multiply index by .50) 4 
5. <25% (MultiEli index b:i .25) l 

10. Percent E)llergent \legetation 
Within 2 ~- of -ter N 
1. >75% oerer. veg. within 2 ya. of water Io Io 
2. 50-75% of emer. veg. within 2 yd. of water 7 7 

3. 25-50% of emer. veg. within 2 yrl. of water 4 4 

4. <25% of eiter. V!:9. within 2 :t:d· of water l l 
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TABLE J-1 (CONTINUED) ... 
QJ 

Wetland Species Qiaracterist:ic Netri.x C: .... 
V) 0 .D 
0, ... ... 
<l) <l) "' "' .... :i: .... 3: 
) ..., :::, 

<l) <l) ... 0 'tl 0 ... >, 
C. " Q .... QJ 0 "' ... 
>, 0 .., .... u 0. ., 

E-< 0 ..., <l) .... u .., 
" .... >- .... ., u C: C: 0 .., 'tl c:l ..., ., .D ::, ., ... C: ., ... ., ... ., a: I 0 ... u QJ 0 ..., ., 'tl .., QJ ... C: QJ .... ..c: ..c: .... .... ., ., "' 0, <l) 'tl > ... ..., ..., 

.D .... C: "' Ill V) C: <l) 0 "' <l) ... 0 ., ., ., .s <l) ::, .... ... 0 <l) !l 0 ... 
OINU'CrERISTIC ::i: u ..:: ::i:. :,,: " 3' al z 0.. 

11. WoOdy InvaSim N 
1. <10% io 5 6 I 
2. 10 - 25% 8 4 8 6 
3. 25 - 50% 6 3 10 8 
4. 50 - 751 4 2 4 10 
5. >75% l l 1 4 

12. ene1.ge11t Vegetatim Collel:!!je N,B 
1. >90% 6 LF l 
2. 75 - 90% 10 2 2 
3. 50 - 75% 8 4 4 
4- 25 - so, 4 6 10 s. 10 - 25\ 2 8 7 
6. <10% IF 10 1 

13. cattail and iiiIIUSh CDve1.!9e N 
l. >75% 10 LF 8 
2. 50 - 75\ 8 2 10 
3. 25 - so, 6 4 6 
4. 10 - 25% 4 7 4 
5. <10% l 10 LF 

14. Wet.lancl Size N,B 
1. >200 acres 10 10 10 10 10 10 
2. 100 - 200 acres 10 8 8 8 10 10 
3. 50 - 100 acres 8 6 6 6 10 8 
4. 25 - 50 acres 6 4 4 4 10 6 
5. 5 - 25 acres 4 1 2 2 5 4 
6. <S acres IF IF l 1 LF LF 

15. l.>S, Bottoml.anci H. - % adJ. to water 
N,B 

10 
2. 50-75% Nonforest w.-% woody or adj. to 

bottomland hardwoods 8 
3. 25 - SOI 6 
4. 10 - 25\ 4 
5. <10% 1 

16. water~ l. Gr~ drying with >75% water 
N 

renaini.ng by Aug. l 4 4 8 2 10 8 
2. Gradual drying with 50 - 75% water 

remaining by Aug. 1 6 6 6 6 6 6 
3. Gradual drying with 25 - 50% water 

renaining by Aug. l 10 10 4 10 4 4 
4. Gradual drying with <251 water 

renaining by Aug. 1 8 8 2 8 2 2 s. Stable water 2 4 10 4 10 10 
6. Rapid drying; or 

no water after June 1 LF LF LF LF LF LF 
17. 1¥rtant Foo:! Plant Cover!!9e N,B K K 

1. >75% 10 10 
2. 50 - 75% (Multiply index by .75) 8 8 
3. 25 - 50% (Multiply index by .50) 6 6 
4. 10 - 25% (Multiply index by .25) 4 4 
5. <10% (Multi2li index bi .25) 1 l 

18. Plant D1versit;i:: N,B 
l. >7 5 5 
2. 4 - 7 3 3 
3. <4 l l 

19. Persistent .tlllergent and iiicxiii 
vegetatim Cover~ N 
1. 5 - 15% 5 5 
2. 15 - 25% 4 4 
3. 25 - 50% 2 2 
4. <5% or >50% 1 1 
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TABLE J-1 (CONTINUED) ... 
0) 

C ..... 

Netland species <llaract:erillt.ic Matrix 1/l 0 .0 
0\ ... ... 
0) 0) "' "' .... :i: ,...; 3 

C 3: 
..., ::, 

0) "' ... 0 "O 0 ... >, 

0. 1/l "' .... "' 0 "' ... 
. >, 0 .... ..... .-.: u C. "' 

E-< 0 .... "' .... u -" 
..., 

0 .... >< .... "' u C 0 
..., "O cc ..., "' .0 Q "' ... C 

"' ... "' ... "' C: I ... u "' 0 
..., "' "O .... 0) ... C 0) .... .i:: .i:: 
.... .... "' Ill Ill .-.: 0\ 0) "O > ... ..., ..., 
.0 ..... C "' Ill Ill C "' 0 "' "' ... 0 

"' "' "' 0) 0) ::, .... ... 0 0) E 0 ... 

Clll\RI\CrERlSTC 
:i: ::f: u ... ... ::f: :,: 0 3 c:l "' ;z; C. 

20. suliitiate - surface 
Witter Inter~rsim N 

1. Substrate interspersed with shallow water 10 
2. Shallow water occurrins as one or few E2!,!lS 1 

21. Percent Q:ien water N 

i. <10% 
5 5 10 g 

2. 10 - 25% 
3 3 8 10 

3. 25 - 50% l l 6 8 

4. so - 90% 
l l 4 4 

s. >90% 
l l 1 l 

22. W.mt:er water Deptli {oet. - Marc@ N 

i. 15 - 24" 
16 

2. 10 - 15" or 24 - 30" 
7 

3. 6 - 10" or 30 - 36" 
4 

4. <6" or >36" 
l 

23. ,Sedge Ciliq7f cover~ N 

l. <90% 
8 

2. 75 - 90% 
10 

3. 50 - 75% 
6 

4. 25 - 50% 
4 

5. l - 25% 
2 

6. Zero 
LF 

24. wet.lard &lbstrate N 

l. 
5 

2. Sandy 
3 

3. Gravel 
l 

25. Percent son waterlogged si&tiate 
May-Jin! 

N 

l. >90% of substrate waterlogged Io 
2. 75 - 90% of substrate waterlogged 8 

3. 50 - 75% of substrate waterlogged 6 

4. 25 - SO\ of substrate waterlogged 4 

S. <25% of substrate wa;e;,;med 1 

26. Percent Eiposed Wetliiiid ate 
and 1-4• Shallow water 
CDVered by Vegetatim ~June N 

1. <10% 
10 

2. 10 - 2S% 
8 

3. 25 - so, 6 

4. 50 - 7S% 
4 

s. 75 - 90% 
2 

6. >90% 
LF 

27. Percent Oiannel with ~tic \ll!qetat1on B 

l. >10% 
10 10 

2. 5 - 10% 
7 7 

3. l - S% 
4 4 

4. l'One 
l l 

28. Aver!:!e water Fluctuation m Channel B 

1. Bank full <3 tlJ!les per year 
10 

2. l3anlt full 3-5 tin-es per year 
7 

3. Bank full 5-7 tin-es per year 
4 

4. Bank full >7 tin-es ~r y__ear 
l 

29. CioptJ.elo 
C 

l . l'iJ £altiliage 10 io 
2. Winter Wheat 2 10 

3. Chisel plowing 8 8 

4. Chopped, baled, grazed 6 6 

s. Fall disc 
4 4 

6. Fall moldboard 1 l 
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. TABLE J-1 (CONTINUED) s... 
<l) 

C .... 
Wetland Species Cllaract:eristic Jlatrix U) 0 

en s... '"' <l) OJ "' "' .... :,: .... 3: 
C 3 .... :, 

OJ OJ s... 0 'O 0 '"' >, 

a. Ill <l) .... OJ 0 "' '"' >, 0 ..., .... .:,t. u "' "' ... 0 .... <l) .... u .:,t. ., 
'-' ..... >< . .... "' u C C 0 ..., 'tl al .., "' :, ,u s... C 

"' s... "' s... "' a: I Q s... u (1) 0 
.... ,u 'tl .... (1) s... C (1) ..... .s::: .c .... .... "' Ill " .:,t. 0\ OJ 'O > '"' 

..., ., 
.... C "' " U) C OJ. 0 ,u (1) s... 0 

,u "' ,u (1) <l) :, .... '"' 0 OJ 0 '"' :,: X: u .,;i .,;i X: :.: '-' 3: al z "' 
~c 

30. Cr2££!!.?J Practice C 

1. >50 unharvested 10 10 
2. 25-50% harvested 7 7 
3. 10 - 25% unharvested 4 4 
4. <10% unharvested 1 1 

31. Cr!:!! Rot.ab.at C 
1. SG-RC-L 5 
2. SG - RC: or idle sane years 3 
3. Continuous SG - RC 1 

32. Fie!o Size !1 v7w ~• 'iiXld.land or Tree.linel C,G 
l. < ' 2. 25 - 50\ 6 
3. 50 - 75% 3 
4. >75% 1 

33. Grasslaiil o 11p 6.1.tioo G 

l. Bluegrass, clover , alfalfa 10 
2. Tiloothy, orchardgrass or mixed CSG 5 
3. Fescue or WSG l 

34. Aver~ Height Ber:t>aceous \legetatiat· lFalll G 
l. <6 Io 
2. >6" l 

35. loQdJand Tree Species 13 

l. >50% trees as e.lltl, walnut, cottonwooa, 
sycamore, willow, maple, ash l 8 10 

2. 25 - 50% trees as elm, walnut, 
cottonwood, sycamore, willow, maple, ash 4 10 8 

3. <25% trees as elm, walnut, cottOllW00d, 
sycamore, willow, maple, ash: or <25% 
pin oak . 6 l 6 

4 • 25 - so, pin oak 8 4 4 

s. >501 ein oaJc 10 6 1 

36. Pel:lDanent water witiwi Woodland B 

> % 
2. 10 - 25% 3 7 7 7 

3. 5 - 10% 5 4 4 4 

4. l - 5% 3 2 2 2 

5. zero 2 l 1 1 

37. Forest ~s 1<2 ac. in sJ.Zel B 

' 15 - 30% scattered l 10 10 5 .... 
2. 15 - 30% one or few 3 7 7 4 
3. 5 - 15% 5 4 4 3 
4. <5% or >30% l 1 l l 

38. h0od.land Size Class B 

1. SawtJJTCer - open canopy lll 4 10 4 10 10 

2. Sawtin0er - close canopy 8 l 8 1 10 10 

3. Pole with 25-50% sawtint>er 6 10 6 6 7 ' 
4. Regeneration with 25-50% sawtinDer 4 8 4 8 2 2 

5. Regeneration l 8 LF 10 LF LF 

6. Pole 1 6 2 6 4 4 

39. .Percent Canopy Fran Ola Growth !>161 cEnl n 
1. >25% 10 1 

2. 10 - 25% 8 4 

3. 5 - 10% 6 6 

4. l - 5% 4 8 

5. Zero 1 10 
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TABLE J-1 (CONTINUED) ... 
C: 

Q) ..... 
Wet.land Species Cbaracte.tistic !liltri.x "' 0 .D 0, >< >< Q) Q) "' "' -< :i: ..... 3: 

Q) Q) E 3: .... :, 
0 C. "' Q) ..... .., 0 >< >, 

>, 0 ... ..... Q) 0 "' >< 
E- -" u "" "' 0 ..... Q) ..... u .:< .... ... " .... >< .... ., u C: C 0 .., a:: ., 

. "' .D ;:, "' ... C "' >< "' >< "' IZ .... "' 
I Q ... u Q) 0 .., ..., Q) "' C Q) .... .c .c .... .... "' "' "' .:< 0, 

.D 
Q) .., > >< ... ..., ..... C: "' "' "' C Cl) 0 "' Q) ... 0 "' "' "' Cl) Q) :, .... i.., 0 Q) 0 :i: l:: u ..i >< 

~c ..i l:: :,: " 3: al z "" 
40. W:XXU~ OYersto~ canopy Height iteetl B 

1. >BO io 10 
2. 65-80 1 7 7 
3. 40-65' 4 4 
4. <40' l l 

41. Percent SUbcanopy Closure B 
1. >75% io 1 
2. 50-75% 7 4 
3. 25-50% 4 10 
4. <25% l 7 

42. lstand1 Size 
1. < 5% 0 
2. 25-50% 7 7 
3. 50-75% 4 4 
4. >75% l 1 

43. Percent Forest canopy MJacent to or 
Oller Perm!lllE!!lt water B M 

>25% 0 
2. 10-25% 7 
3. 5-10% 4 
4. <5% 1 

44. N.mi>er ot snags >91cEi e:r /\ere B 
1. >4 5 10 
2. 3-4 5 7 
3. 1-2 3 4 
4. <l 1 l 

45. N.mi>er ot Cavit;:;: Trees Per /\ere B 
1. >9 10 10 
2. 3 - 9 7 7 
3. l - 3 4 4 
4. NOne LF 1 

46. Stems per Scpare Yard ot sbiu5 and Tree Reprociici:icn 
>3 Feet Tt'.l 
1. > l 0 1 
2. 1-3 3 7 6 4 
3. .5-1 5 4 4 10 
4. <.5 2 l l 7 

47. Pen:ent iiiillaii:l Within 660 1 of 
Pe~ water B 
1. > 5% 
2. 50 - 75% (Multiply looex by .75) 6 6 7 7 
3. 25 - 50% (Multiply Izxlex by .50) 4 4 4 4 
4. <25% (Multi Ell:'. Ind~'.&

1
a25) 1 1 l 1 

48. Distance to Nonforest , 
OXbow or Slough B,C,G 
1. <250' water predictable 10 10 10 Io 10 
2. 250'-l/8 mi. water predictable 10 10 10 10 5 
3. 1/8-1 mi. water predictable 10 10 l 1 1 
4. <250' water predictable l of 3 years 5 5 5 5 3 
5. 250'-l/8 mi. water predictable l of 3 yrs. 5 5 5 5 2 
6. 1/8-1 mi. water predictable 1 of 3 yrs. 5 5 1 1 l 
7. >1 mi.; or <1 mi. ~edictable 1 l l 1 l 

49. Distance to eottco!arvJ C,N 
1. <l/4 mi. water predictable 10 5 
2. 1/4-1/2 mi. water predictable 10 3 
3. 1/2-1 mi. water predictable 8 1 
4. <114 mi. water predictable 1 of 3 yrs. 6 5 
s. 1/4-1/2 mi. water predictable 1 of 3 yrs. 6 3 
6. 1/2-1 mi. water predictable 1 of 3 yrs. 4 1 
7. >l mi.; or <l mi. water uneredictable l 1 
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TABLE J-1 (CONTINUED) ... 
Ill 

C: ... 
llet:land Species 0:laractetiat.ic Natdx Ill 0 .0 

0, ... ... 
Ill Ill ., ., ... :c ... :i: ., :::, 

(I) (I) ... 0 'O 0 .... >, 
0. Ill ~- ... (I) 0 ., ... 
>, 0 .., ... ,;, u a. ., 

E-< 0 .., Cl) ... u ,;, ,., 
t,:, > .,.; ., u C: C: 0 ., 'O c::: ,., ., .D :::, ., .... C: ., ... ., ... ., a:; I Cl .. u ll) 0 ., ., 'O . .., Cl) ... Cl) .... .c: .::. .... ... ra " Ill ,;, 0, Cl) 'O > ... ..., ..., 

.D ... C ., Ill Ill C: Cl) 0 ., Cl) .. 0 
IC ., IC Cl) :::, .,.; ... 0 '1) E 0 ... :c l: u ... l: :.: t,:, :i: Cll < z Q.. 

~c 
50. Distance to crcpland NfB,G 

l. <1/ 4 nu.. , unharvested or partially 
unharvested and water predictable 10 10 

2. 1/4-1 mi. unharvested or partially 
unharvested and water predictable 8 8 

3. 1/4-1 mi. unharvested or partially 
unharvested and water predictable 6 6 

4. <l/ 4 mi. , unharvested or partially 
unharvested and water predictable 1 of 
3 years; or adjacent, unflooded with 
residues undisturbed 5 5 

5. 1/4-1 mi. unharvested or partially unharvested 
and water predictable 1 of 3 years; or 
1/4-l mi. unflooded with residues and 
undisturbed 4 4 

6. <1/4-1 mi. unharvested or partially unharvested 
and water predictable 1 of 3 yrs; or 1/2-1 'llli. 
unflooded with residues undisturbed; or 
winter wheat 2 2 

7. >l mi. to any cropfield; or <l mi. unflood-
ed cr~field with residues disced or Elowed 1 1 

51. Distance to Grassland N,C 
l. <l/2 nu. wlth winter height <6" ana field 

size >40 acres 10 
2. 1/2-1 mi. with winter height <6" and field 

size >40 acres 7 
3. <1 mi. with winter height <6" and field 

size <40 acres 4 
4. >1 mi. to any grassland with winter height 

<6"; or orassland with winter hei~ht>6" 1 
52. Distance to Stream or RJ.ver (permnent llow 

or ~ls) N,B 
l. </4 l!U. 10 
2. l/4 - l/2 mi. 5 
3. >1/2 mi. l 

53. D:istance to MaJor RJ.ver, Lake or 
Reservoir >100 1>,cres N,C,G 
1. <l 11U.les !11ssour l, MJ.SSJ,SSl,::Pl, 10 
2. 1 - 5 miles Grand, St. Francis 7 
3. s - 10 miles 4 
4. >10 miles l 

54. Distance to KaJOI Canada Goose Wmter Area N,C,G M 
1. <4 miles 10 
2. 4 - 10 miles (Multiply Index by .75) 7 
3. 10 - 25 miles (Multiply Index by .SO) 4 
4. >25 miles (Multielv.Index bl .25) 1 
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TABLE J-1 (CONTINUED) i:: 

"' 0 

Wetlmn SlJecies Olaracteristic Matrix 0, .. 
Q) Q) .... :,: 

i:: 
(I) Q) "' 0 'O 
0. "' Q) .... (I) 
>, 0 .... .... :,/. ... 0 .... Q) .... u :,/. 

(.? ... ,.. .... "' u .... 'O co .... "' ..0 :, 

"' " "' "' "' 0: I Q .. .... <ti 'O .... Q) .. i:: Q) .... .... <ti Ill "' :,/. 0, Q) 'O > 
..0 .... i:: <ti Ill "' i:: (I) 0 <ti 

"' <ti re Q) Q) :, ... " 0 Q) 
:,: :i: u ... ... :i: :,: t.? co 

Total 
MaxiJrum Possible 

lfi'SI 
Multiplier 

Revised lfi'SI 

N 85 105 70 85 85 70 85 
B 105 100 110 95 
C 70 105 
p 80 

Abbreviations 

C = cropfield, G = grassland, N = nonforest wetland, B = bottomland hardwoods, 
IF - limiting factor, score Habitat Type Suitability Index CHTSil as .1 if characteristic scores .1. 
M = multiplier. Multiply lr.t'SI by the ai:propriate value to calculate revised ln'SI. Use lowest value if 2 

multiplier values apply. 

.. 
Q) 

i-< 
.0 .. 

"' "' .... .... :, 
0 " >, 
0 "' .. 
u "" "' .., 
i:: " g 
"' " 0 u (I) .... .::. .::. 
" .., .., 
(I) " 0 

0 .. 
z Q. 

80 
60 100 

Limiting Factors Character 
Nuni:)er 

Mallard - If Percent in BottomlanJ Hardwood and Nonforest Wetland or Fall Winter Flood Conditions 
score 1, ln'SI = .1. 
canada goose - If Percent in Nonforest wetlarxl or Fall Winter Flood Conditions score l, HTSI "' .1. 
Lesser yellowlegs - If Wetland Size, water Regime or Percent Wetland Substrate score l, HTSI .l. 
Green-backed heron - If Wetland Size water Regime HTS! = .1. 
Wood duck - If Woodland Size Class or 1'llmber of Tree cavities score 1, ln'SI = .1. 
Least bittern - If WetlanJ Size, Emergent vegetation coverage, or water Regime score l, HTSI = .l. 
American Coot - If Cattail and Bulrush Coverage, Wetland Size or ~later Regine score l, lll'SI = .1. 
King Rail - If Sedge canopy Coverage water Regime 
Northern Parula - If WOOdland Size Class 
Prothoootary warbler - If h\:lodlaoo Size Class 

Multiplier 

Mallard - Ill;X>rtant Food Plant Coverage CNonforest wetland) 
canada goose - Distance to Major Canada Goose Winter Area 

Inp:>rtant Food Plant Coverage (Nonforest wetland) 
Muskrat - Percent Permanent water Entire Year 
wood duck - Percent WOodland Within 660' of Permanent water· 
Beaver - Percent woodland Within 660' of Permanent water 
Green-backed Heron - Percent Woodland Within 660' of Permanent water 
Northern Parula - Percent Woodland Within 660' water 
Prothonotary warbler - Percent Forest Canopy Adjacent to or over Permanent Water 
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3 
2,4 

14,16 
40,47 

14 ,12,16 
13,14,16 

3/89 

40 
40 

17 
56 
17 

9 
49 
49 
49 
49 
45 



Characteristic 

TABLE J-1 (CONTINUED) 

WETLAND SPECIES MATRIX 
SUPPLEMENTAL RATINGS 1:J.. 

55. Percent Area Covered With Submerged Vegetation Hab Type N 
1. >70% 
2. 40-70% 
3. 10-40% 
4. <10% 

56. Percent Cover of Emergent Vegetation Hab Type N 

57. Percent Area Covered With Mollusc Beds Hab Type N 
1. >25% 
2. 10-25% 
3. <10% 

58. Percent Area In Water Depth 1.5 to 3 Ft Hab Type N 
1. >70% 
2. 40-70% 
3. 10-40% 
4. <10% 

59. Disturbance During Migratory Season Hab Type N 
1. Closed 
2. No Wtrfl Hunting 
3. Access Uncontrld 

60. Water Level Fluctuation/Management Hab Type N 
1. Control 2 of 3 Yr 
2. Control 1 of 2 Yr 
3. Uncontrolled 

1/ Supplemental ratings furnished by USFWS (Chuck Davis) 
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Diving Ducks 

10 
6 
3 
1 

10 
5 
1 

5 
3 
1 

10 
5 
3 
1 

10 
6 
1 

10 
5 
1 



TABLE J-2 

WILDLIFE HABITAT APPRAISAL GUIDE RATINGS 

NON-FORESTED WETLAND 
SITE l 

Ratin s 
Appraisal Existing 1/ Future 

Without With 

1 3 5 3 
2 3 5 3 
3 2 2 2 
4 2 4 1 
5 2 5 1 
6 2 5 1 
7 4 1 4 
8 1 4 1 
9 2 5 3 

10 4 1 3 
11 1 5 1 
12 6 3 4 
13 5 3 4 
14 1 1 1 
15 1 1 1 
16 5 6 2 
17 5 5 3 
18 2 3 1 
19 4 4 3 
20 2 2 2 
21 5 2 4 
22 1 4 1 
23 6 5 5 
24 1 1 1 
25 1 2 2 
26 1 4 2 
49 2 7 2 
50 6 7 6 
51 2 3 2 
52 2 2 2 
53 1 1 1 
54 4 4 4 

Supplemental Items (Diving Ducks) 

55 4 4 2 
56 3 3 2 
57 3 3 1 
58 2 3 1 
59 2 2 2 
60 3 3 1 

1.1 Based on appraisal for field sample site 1 (i.e., Middle and Lower Swan 
Lake) 
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Appraisal Existing 

1 3 
2 2.7 
3 2 
4 1 
5 2 
6 2.7 
7 1 
8 2 
9 4.7 

10 1. 7 
11 2 
12 1. 7 
13 4.3 
14 1. 7 
15 1.3 
16 4 
17 1 
18 3 
19 1.3 
20 2 
21 5 
22 1.3 
23 5 
24 1 
25 1 
26 1 
49 1 
50 1 
51 2 
52 1. 7 
53 1 
54 4 

TABLE J-2 (Continued) 

NON-PORES~ED WETLAND 
SITE 2 

Ratin s 

Without 

4 
4 
2 
2 
2 
2 
3 
1 
5 
1. 7 
3 
3 
3 
3 
1.3 
4 
1 
3 
3 
2 
3 
3 
5 
1 
2 
2 
1 
1 
2 
1. 7 
1 
4 
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Future 
With 

3 
2.7 
2 
1 
1 
2 
1 
2 
4.7 
1. 7 
1 
1. 7 
4.3 
1. 7 
1.3 
4 
1 
2 
1 
2 
5 
1 
5 
1 
1 
1 
1 
1 
2 
1. 7 
1 
4 



TABLE J-3 

WILDLIFE HABITAT SUITABILITY INDICES 
NON-FORESTED WETLAND 

Habitat Suitability Index 
Species Existing Future 

Site: 1 

Mallard .11 
Goose .10 
Muskrat .54 
Rail .10 
Heron .68 
Divers .27 

Group 1/ 

Dabblers (Mallard) 
Divers 

* Average 

Group];/ 

* Dabblers (Mallard) 

2 

.61 

.13 

.13 

.66 

.65 

Without 
1 2 

.10 .57 

.10 .12 

.10 .12 

.10 .50 

.10 .73 

.24 

TABLE J-4 

WATERFOWL HSI'S 
FOR SWAN LAKE PROPER 

MALLARD AND DIVERS 

Existing 

.11 

.27 

.19 

With 
1 

.38 

.10 

.36 

.54 

. 74 

. 76 

F/WO 

.10 
..:21 
.17 

FOR FULLER LAKE 
(VALUES TAKEN FROM STUMP LAKE) 

Existing F/WO 

.61 .57 

2 

.88 

.19 

.13 

.63 

.59 

1/ Management of unit is directed at both dabblers and divers. 
]/ Management of unit is directed at dabblers only. 

* Values applied to project acreages to determine future. 
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F/W 

.38 
.:.1..§.. 

.57 

F/W 

.87 



TABLE J-5 

WILDLIFE HABITAT ACREAGES 
AND HIS VALUES 

PLAN A (FUTURE WITHOUT) 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 
Forested Wetland 942 (-) 977 (-) 1,803 (-) 
Non-Forested Wetland 

Lower Swan 1,353 ( .19) 1,338 ( .19) 977 (.17) 
Middle Swan 1,210 (.19) 1,194 ( .19) 817 ( .17) 
Upper Swan/Fuller 540 (. 61) 536 (. 61) 448 (. 57) 

Other 0 (-) 0 (-) 0 (-) 

TOTAL 4,583 4,583 4,583 

PLAN B (WETLANDS EXCAVATION) 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 
Forested Wetland 942 (-) 677 (-) 1,503 (-) 
Non-Forested Wetland , 

Lower Swan 1,353 ( .19) 1,438 ( .19) 1,077 ( .17) 
Middle Swan 1,210 ( .19) 1,294 (.19) 917 ( .17) 
Upper Swan/Fuller 540 (. 61) 636 (. 61) 548 (. 57) 

Other 0 (-) 0 (-) 0 (-) 

TOTAL 4,583 4,583 4,583 

PLAN C (WETLANDS PROTECTION - DIKE/LEVEE) 424 NGVD) 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 
Forested Wetland 942 (-) 932 (-) 1,470 (-) 
Non-Forested Wetland 

Lower Swan 1,353 ( .19) 1,338 (. 33) 1,100 (. 33) 
Middle Swan 1,210 (.19) 1,194 (. 33) 946 ( .33) 
Upper Swan/Fuller 540 (. 61) 536 (.87) 448 (. 87) 

Other 0 (-) 74 (-) 74 (-) 

TOTAL 4,583 4,583 4,583 
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TABLE J-5 (Continued) 

PLAN C (WETLANDS PROTECTION - DIKE/LEVEE 426 NGVD) 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 
Forested Wetland 942 (-) 862 (-) 1,316 (-) 
Non-Forested Wetland 

Lower Swan 1,353 (. 19) 1,338 (. 46) 1,136 (. 46) 
Middle Swan 1,210 ( .19) 1,194 (.38) 983 (. 38) 
Upper Swan/Fuller 540 (. 61) 536 (. 87) 495 (. 87) 

Other 0 (-) 115 (-) 115 (-) 

TOTAL 4,583 4,583 4,583 

PLAN C (WETLANDS PROTECTION - DIKE/LEVEE 428 NGVD) 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 
Forested Wetland 942 (-) 768 (-) 1,144 (-) 
Non-Forested Wetland 

Lower Swan 1,353 ( .19) 1,338 (. 41) 1,172 (. 41) 
Middle Swan 1,210 ( .19) 1,194 (. 41) 1,020 (.41) 
Upper Swan/Fuller 540 (. 61) 536 (. 87) 500 (. 87) 

Other 0 (-) 209 (-) 209 (-) 

TOTAL 4,583 4,583 4,583 

PLAN C (WETLANDS PROTECTION - DIKE/LEVEE 426 NGVD 
+ 30% HILLSIDE SED CONTROL) 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 
Forested Wetland 942 (-) 862 (-) 1,186 (-) 
Non-Forested Wetland 

Lower Swan 1,353 (. 19) 1,338 (. 40) 1,200 (. 40) 
Middle Swan 1,210 (. 19) 1,194 (.40) 1,049 (. 40) 
Upper Swan/Fuller 540 (. 61) 536 (. 87) 495 (. 87) 

Other 0 (-) 115 (-) 115 (-) 

TOTAL 4,583 4,583 4,583 
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TABLE J-5 (Continued) 

PLAN C (WETLANDS PROTECTIO~ - DIKE/LEVEE 426 NGVD 
+ 45% HILLSIDE SED CONTROL) 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 
Forested Wetland 942 (-) 862 (-) 1,138 (-) 
Non-Forested Wetland 

Lower Swan 1,353 ( .19) 1,338 (. 40) 1,223 (. 40) 
Middle Swan 1,210 ( .19) 1,194 (. 40) 1,074 (. 40) 
Upper Swan/Fuller 540 (. 61) 536 (. 87) 495 (. 87) 

Other 0 (-) 115 (-) 115 (-) 

TOTAL 4,583 4,583 4,583 

PLAN C (WETLANDS PROTECTION - DIKE/LEVEE 
+ 60% HILLSIDE SED CONTROL 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 
Forested Wetland 942 (-) 862 (-) 1,089 (-) 

Non-Forested Wetland 
Lower Swan 1,353 ( .19) 1,338 (. 41) 1,247 (. 41) 
Middle Swan 1,210 ( .19) 1,194 (. 41) 1,099 (. 41) 
Upper Swan/Fuller 540 (. 61) 536 (. 87) 495 (.87) 

Other 0 (-) 115 (-) 115 (-) 

TOTAL 4,583 4,583 4,583 

J-19 



TABLE J-5 (Continued) 

PLAN C (WETLANDS PROTECTION DIKE/LEVEE 426 NGVD 
+ 30% HILLSIDE SED CONTROL 

+ INTERIOR CLOSURE 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 

Forested Wetland 942 (-) 862 (-) 1,186 (-) 

Non-Forested Wetland 
Lower Swan 1,353 ( .19) 1,338 (. 50) 1,200 (. 50) 

Middle Swan 1,210 (. 19) 1,194 (. 50) 1,049 (. 50) 

Upper Swan/Fuller 540 (. 61) 536 (.87) 495 (. 87) 

Other 0 (-) 115 (-) 115 (-) 

TOTAL 4,583 4,583 4,583 

PLAN C (WETLANDS PROTECTION DIKE/LEVEE 426 NGVD 
+ 30% HILLSIDE SED CONTROL 

+ INTERIOR CLOSURE 
+ ISLANDS 4,000 FEET 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 

Forested Wetland 942 (-) 862 (-) 1,186 (-) 

Non-Forested Wetland 
Lower Swan 1,353 ( .19) 1,338 (. 52) 1,200 (.52) 

Middle Swan 1,210 ( .19) 1,194 (. 52) 1,049 (. 52) 

Upper Swan/Fuller 540 (. 61) 536 (.87) 495 (. 8 7) 

Other 0 (-) 115 (-) 115 (-) 

TOTAL 4,583 4,583 4,583 
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TABLE J-5 (CONTINUED) 

PLAN C (WETLANDS PR.01:rECTION DIKE/LEVEE 426 NGVD 
+ 30% HILLSIDE SEO CONTROL 

+ INTERIOR CLOSURE 
+ ISLANDS 8,000 FEET 

Habitat Type 1990 1992 2040 
ac HSI ac HSI ac HSI 

Cropland 538 (-) 538 (-) 538 (-) 
Forested Wetland 942 (-) 862 (-) 1,186 (-) 
Non-Forested Wetland 

Lower Swan 1,353 ( .19) · 1,338 (. 53) 1,200 (.53) 
Middle Swan 1,210 ( .19) 1,194 (. 53) 1,049 (. 53) 
Upper Swan/Fuller 540 (. 61) 536 (.87) 495 (. 87) 

Other 0 (-) 115 (-) 115 (-) 

TOTAL 4,583 4,583 4,583 
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'!'ABLE J-6 

ANNUALIZED WATERFOWL HABITAT UNITS FOR PLAN C 
INCREMENTAL COMPONENTS 

Non-Foreste Wet an 
Lower Swan Middle Swan Upper Swan/Fuller Total Potential Feature 

AAHU 
Alternative FW FWO NET FW FWO NET FW FWO NET FW FWO NET Contribution 

Dike/Levee 

424 NGVD 400 212 188 351 185 167 442 293 149 1193 690 503 +503 
* 426 NGVD 467 212 255 411 185 226 446 293 154 1324 690 634 +634 

428 NGVD 510 212 298 450 185 265 449 293 156 1409 690 719 +719 

Hillside Sediment Control (+D/L) 

* 30% Control 503 212 291 445 185 260 446 293 154 1394 690 704 + 70 1+105 lll 
(1429) (739) 

45% Control 508 212 296 450 185 265 446 293 154 1404 690 714 + 80 (+120 1/l 
(1444) (754) 

60% Control 525 212 313 466 185 281 446 293 154 1437 690 747 +113 (+170 1/l 
(1494) (804) 

L, New Interior Closure (+D/L + Bill. S.C.) 
I 

N 
N * 628 212 416 555 185 370 446 293 154 1629 690 939 +235 

Islands (+ D/L + Bill. S.C. + Int. C.) 

* 4,000 Feet 653 212 441 577 185 392 446 293 154 1676 690 986 + 47 
8,000 Feet 665 212 453 588 185 403 446 293 154 1699 690 1009 + 70 

ll Adjusted to include waterfowl benefits generated by the upland water control units themselves, which would contribute at least 
half again as many waterfowl benefits (conversation with Chris Borden, scs, 16 Nov 90). 



Alternative 

Plan B 
Plan C 

FW 

230 
653 

TABLE J-7 

ANNUALIZED WATERFOWL HABITAT WITS - PLAN COMl?ARISONS 

Non-Forested Wetland 
Lower Swan Middle Swan Upper Swan/Fuller Total 

FWO NET FW FWO NET FW FWO NET FW FWO 

212 18 202 185 18 351 293 58 783 690 
212 441 577 185 392 446 293 154 1676 690 

(1711) 

(#) Includes waterfowl benefits attributable to upland sediment control structures per se. 
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NET 

93 
986 

(1021) 



(see APPENDIX DPR-K). The management emphasis at Upper Swan/Fuller Lake would 
continue to emphasize moist soil plant production for dabblers per the wishes 
of the Illinois Department of Conservation. 

TABLE J-7 shows the general effects of each project plan for non-wetland 
habitat. From the analysis, Plan B showed an overall minor gain in habitat 
improvement (93 AAHU's) as compared to the very substantial waterfowl benefits 
of Plan C (1021 AAHU's). . 

TABLE J-6 indicates that the major contributor to this habitat gain is the 
dike/levee (providing both sediment and water control) followed by the 
interior closure, hillside sediment control and the islands. A fuller 
interpretation of the incremental AAHU changes reflected in TABLE J-6 is 
provided in the Alternatives section (Section 5) of the DPR. 

SUBSECTION III. AQUATIC HABITAT APPRAISAL GUIDE (AHAG) METHOD 

1. BACKGROUND 

An Aquatic Habitat Appraisal Guide (AHAG) was developed by the 
U. S. Waterways Experiment Station for the St. Louis Corps District to 
evaluate changes in fishery habitat resulting from the Swan Lake project. As 
noted earlier, the AHAG is based on the concept of the Habitat Evaluation 
Procedure (USFWS 1980), and follows the format of the Missouri WHAG (Baskett 
et. al. 19 8 0) . 

Subsection 2 below provides a description by WES of the overall AHAG 
methodology, including its assumptions, use of guilds, habitat quality ratings 
and usage. In subsection 3, WES provides the supporting documentation used in 
developing the AHAG method. Subsection 4 provides the results of the 
District's application of the AHAG to the Swan Lake HREP. 

2 . DESCRIPTION OF AHAG METHOD 

There were two phases of AHAG development: prepare habitat guilds of 
fishes that have been collected in Pool 24, and rate the quality of the 
habitat for each guild according to habitat preference and life history stage. 
Each phase is discussed below, including assumptions made in the development 
of this guide. 

a. Assumptions 

Habitat-based assessment techniques make specific assumptions on species-
habitat relationships (Terrell 1984; O'Neil 1985). Each assumption may be 
intuitively correct, but can only be verified from field studies. This guide 
was developed specifically for fishes of Pool 24 based on literature reviews 
(see Literature Cited section) and makes the following assumptions: 

(1) The abundance and distribution of species respond in a predictable 
and measurable fashion to changes in habitat quality. 

(2) Species within a guild have similar habitat requirements which can 
be described by the same set of habitat variable~. 

(3) At least one of the habitat variables used in the guide can 
potentially limit the distribution and abundance of the guild members. 

J-24 



It should be recognized that due to limited life history information on 
many species, influence of competition and predation on habitat selection, and 
variation in temporal distribution patterns of fishes, this guide may not 
necessarily represent a causal relationship. Although seasonal effects are 
partially accounted for by separating fishes into three life history stages 
(i.e., spawning, rearing, and adults), it is beyond the scope of this guide to 
incorporate all temporal environmental influences on fish distribution and 
abundance. As new information becomes available from field studies, 
components of the AHAG should be more rigorously defined. 

b. Guild Development 

A list of fish species that occur in pool 24 was compiled from Sternberg 
(1971) and Van Vooren (1983) and were separated into guilds (TABLE J-8). A 
guild is defined as a group of species that exploit the same environmental 
resources (e.g., habitats) in a similar way (Root 1967), therefore members of 
a guild should be affected similarly by the alteration of those resources 
(Roberts and O'Neil 1985). 

Water velocity is a major habitat axis along which fish species segregate 
in riverine environments (Leonard and Orth 1988; Baker et al. 1989). 
Therefore, fish species that occur in Pool 24 were classified as either 
slackwater or swiftwater inhabitants. The classification was also based on 
the premise that tolerance to habitat alteration varies with size of the 
species, while some species utilize a wide range of conditions (generalists). 
These criteria result in the formation of five guilds: swiftwater-large 
fishes (Group 1), swiftwater-small fishes (Group 2), slackwater-large fishes 
(Group 3), slackwater-small fishes (Group 4), and generalists (Group 5). 
Although there are exceptions, most members of a guild share important 
morphological similarities (e.g., fusiform shape for swiftwater fishes and 
laterally compressed for slackwater fishes) and exhibited the same ontogenetic 
shifts in preferred habitat (e.g., shallow vegetated areas to open water). 

Most species in Groups 1 and 2 are uncommon or occur only on a seasonal 
basis. These fishes prefer swiftwater habitats usually associated with coarse 
grain substrate. Their presence is indicative of good riverine habitat. 
Groups 3 and 4 are usually found in slackwater, although they occasionally 
enter swiftwater areas for feeding, dispersal, or spawning. Many of these 
species are economically important. Species in Group 5 are typically 
widespread and can tolerate a wide range of habitat conditions. Since they 
have no well-defined habitat preference, no guilds were developed for Group 5. 

c. Habitat Quality Ratings 

The AHAG uses Habitat Suitability Index (HSI) scores to relate the value 
of selected habitat variables to a defined guild. Physical and water quality 
variables used in the guides (TABLE J-9) have been identified as important in 
structuring fish communities in a variety of stream ecosystems (Baker et al. 
1990; Barnickol and Starrett 1951; Becker 1983; Gorman and Karr 1978; Leonard 
and Orth 1988; Ross 1986; Smith 1979). Furthermore, they characterize 
physical changes associated with high sedimentation rates and altered water 
level regimes that have influenced habitat quality in the Upper Mississippi 
River. Each variable may limit the abundance and distribution of guild 
members, is directly affected by the engineering objectives of the project, is 
readily measured in the field, and can be predicted for future environmental 
conditions. Methods to measure most of these variables are described by 
Hamilton and Bergersen (1984). 

J-25 



For each guild, the range of habitat values were divided into classes and 
an HSI score was assigned to each class by life history stage (spawning, 
rearing, and adults). Each variable class is rated as excellent (1), good 
(.75), fair (.5), poor (.25), or unusable (0) habitat. The rating is based on 
information found in the Habitat Suitability Index Models published by the 
U.S. Fish and Wildlife Service and other data sources cited in the Reference 
Section. A final HSI score is obtained using either an arithmetic mean of all 
variable scores (compensatory relationships) or taking the lowest HSI score 
(limiting factor or threshold value). Habitat Units (HU) can be determined by 
multiplying HSI times area (e.g., acres) of interest. The AHAG data forms 
allow the user to enter all habitat measurements and calculate HSI values 
directly in the field. 

d. Discussion 

AHAG is a community-level evaluation technique that is useful as a general 
planning tool to rate habitat quality for guilds of species. It provides a 
qualitative assessment of the effects of habitat alteration on fishes and can 
be used without extensive field data collection. However, efforts should be 
made to evaluate the validity of AHAG. This should include sampling fish i~ 
both swiftwater and slackwater habitats to more rigorously define the guilds. 
Further classification of swiftwater and slackwater fishes into functional 
feeding (e.g., insectivores, piscivorous) or reproductive (e.g., nest builders 
versus egg dispersers) groups may increase the predictive capability of AHAG. 
Also, the relationships between habitat quality and fish abundance should be 
reviewed by biologists familiar with habitat requirements of the fish. Only 
through critical review of AHAG components combined with monitoring studies 
will the validity of AHAG be determined. 
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TABLE J-8 

Fishes of the Illinois River and their respective size/habitat guild: 
l=swiftwater, large fish, 2=swiftwater, small fish, 3=slackwater, large fish, 
4=slackwater, small fish, and S=generalist). 

Family and Species 

Lepisosteidae 
Longnose gar (L. osseus) 
Shortnose gar (L. platostomus) 

Amiidae 
Bowfin (Amia calva) 

Anguillidae 
American eel (Anguilla rostrata) 

Clupeidae 
Skipjack herring (Alosa chrysochloris) 
Gizzard shad (Dorosoma cepedianum) 
Threadfin shad (D. petenense) 

Hiodontidae 
Goldeye (Hiodon alosoides) 
Mooneye (H. tergisus) 

Esocidae 
Grass pickerel (Esox americanus) 
Northern pike (Esox lucius) 

Cyprinidae 
Common carp (Cyprinus carpio) 
Goldfish (Carrassius auratus) 
Golden shiner (Notemigonus crysocleucas) 
Suckermouth minnow (Phenacobius mirabilis) 
Central stoneroller (Campostoma anomalum) 
Silver chub (H. storeriana) 
Emerald shiner (Notropis atherinoides) 
River shiner (N. blennius) 
Striped shiner (N. chrysocephalus) 
Bigmouth shiner (N. dorsalis) 
Ribbon shiner (N. fumeus) 
Blacknose shiner (N. heterolepis) 
Spottail shiner (N. hudsonius) 
Red shiner (N. lutrensis) 
Silverband shiner (N. shumardi) 
Spotfin shiner (N. spilopterus) 
Redfin shiner (N. umbratilis) 
Steelcolor shiner (N. whipplei) 
Bullhead minnow (Pimephales vigilax) 
Bluntnose minnow (P. notatus) 
Fathead minnow (P. promelas) 
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Group 

5 
5 

3 

3 

1 
5 
3 

1 
1 

3 
3 

5 
5 
4 
2 
2 
2 
5 
2 
2 
2 
4 
2 
4 
5 
2 
2 
2 
2 
5 
5 
5 



TABLE J-8 (Continued) 

Family and Species Group -----------------------------------------------------------------------------Catostomidae 
River carpsucker (Carpiodes carpio) 
Quillback (C. cyprinus) 
Highfin carpsucker (C. velifer) 
White sucker (Catostomus commersoni) 
Smallmouth buffalo (Ictiobus bubalus) 
Bigmouth buffalo (I. cyprinellus) 
Black buffalo (I. niger) 
S. H. redhorse (Moxostoma macrolepidotum) 
Silver redhorse (Moxostoma anisurum) 
River redhorse (M. carinatum) 
Golden redhorse (M. crythrurum) 
Black redhorse (M. duquesnei) 

Ictaluridae 
Black bullhead (I. melas) 
Yellow bullhead (I. natalis) 
Brown bullhead (I. nebulosus) 
Channel catfish (I. punctatus) 
Flathead catfish (Pylodictis olivaris) 

Cyprinodontidae 
Starhead minnow (Fundulus notti) 
Blackstripe topminnow (F. notatus) 

Poeciliidae 
Mosquitofish (Gambusia affinis) 

Atherinidae 
Brook silverside (Labidesthes sicculus) 

Percichthyidae 
White Bass (Morone crysops) 
Yellow bass (M. mississippiensis) 

Centrarchidae 
Rock bass (Ambloplites rupestris) 
Green sunfish (Lepomis cyanellus) 
Pumpkinseed (L. gibbosus) 
Warmouth (L. gulosus) 
Orangespotted sunfish (L. humilis) 
Bluegill (L. macrochirus) 
Longear sunfish (L. megalotis) 
Redear sunfish (L. microlophus) 
Largemouth bass (M. salmoides) 
Smallmouth bass (Micropterus dolomieui) 
White crappie (Pomoxis annularis) 
Black crappie (P. nigromaculatus) 
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5 
3 (1 for spawning) 
1 
1 
3 
3 
3 
1 
1 
1 
1 
1 

5 
5 
3 
3 
3 

4 
4 

5 

4 

1 
3 (1 for swawning) 

4 
5 
4 
4 
5 
5 
4 
4 
3 
1 
3 
3 



Family and Species 

Percidae 

TABLE J-8 (Continued) 

Logperch (Percina caprodes) 
Blackside darter (P. maculata) 
Sauger (Stizostedion canadense) 
Walleye (S. vitreum) 

Sciaenidae 
Freshwater drum (Aplodinotus grunniens) 

Group 

5 
2 
1 
1 

5 

----------------------------~i?JH-ON--OB1--GROUPS----------------------------
Group 1 

Swiftwater-Large Fishes 

This group is represented by large, pelagic-oriented fish that prefer rather 
clear, fast-flowing water over a sand or gravel substrate. Most species are 
migratory, travel in schools, and often constitute an important commercial 
fishery. Spawning occurs over sand or gravel shoals in the spring. The fry 
of this group are usually pelagic and move into shallower water as they grow 
feeding on plankton and small invertebrates. The adults feed on large 
invertebrates or fishes. 

Group 2 
Swiftwater-Small Fishes 

This group is comprised of small minnows and darters. Species in this group 
are important forage fishes and their presence generally indicates good 
riverine habitat. They often travel in schools and occupy similar habitat as 
described for species in Group 1, but generally occur in shallower water and 
do not migrate greater distances. Reproduction behavior is variable, but 
spawning usually occurs during the spring over sand or gravel in flowing 
water. Their diet consists of plankton and small invertebrates. 

Group 3 
Slackwater-Large Fishes 

These fishes inhabit slackwater areas and generally avoids strong current. 
Because of their large size and relative high abundance, many of these species 
are important commercial and recreational fish. They often associate with 
vegetation, woody debris, or other forms of cover in deeper parts of pools, 
occasionally entering flowing water to feed. The majority of the species in 
this group are piscivorous as adults, except for the suckers and bullheads 
which feed on mollusks, insects, and plankton. Spawning occurs during the 
spring and early summer in shallow, non-flowing water over vegetation, logs, 
or prepared nests. One notable exception is the American eel which spawns 
around the Sargossa Sea. 
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TABLE J-8 (Continued) 

-----------------------------------------------------------------------------DESCRIPTION OF GROUPS 
-----------------------------------------------------------------------------Group 4 

Slackwater-Small Fishes 

This group of relatively small fish that are common in slackwater habitats. 
They are typically found in shallow, clear to moderately turbid water with 
little current. Most species associate with some form of submerged cover. 
Spawning occurs in spring and early summer in shallow water. Some small 
species of sunfish deposit eggs in prepared nests, while others spawn along a 
sandy or clay substrate without parental care. The young often school and 
become pelagic, but return to shallow areas with submerged timber or aquatic 
vegetation as they grow. The fry consume plankton and later small crustaceans 
and insects. Fish are also eaten, particularly by the adult sunfish. 

Group 5 
Generalists 

-----------------------------------------------------------------------------This group of species are considered generalists because they tolerate a wide 
range of environmental conditions including high turbidity, low dissolved 
oxygen, and high water temperatures. They are often the first inhabitants of 
disturbed habitats and can survive in isolated pools, but generally prefer 
shallow, sluggish waters with vegetation. Most have an extended spawning 
season throughout the spring and summer over a variety of substrates. Sunfish 
and bullheads prepare nests and guard the eggs, while others broadcast their 
eggs with no parental care. Mosquitofish eggs are fertilized internally and 
females give birth to living young. The young of this group are usually 
confined to shallow, protected areas. The diet consists of plankton and 
invertebrates. Bullheads and sunfish will also consume small fishes. 
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TABLE J-9 

AQUATIC HABITAT APPRAISAL GUIDES 
FISHES OF THE ILLINOIS RIVER 

Page 1 of 2 

Sample site: ______ ___.; ____________ Date: ________ _ 

Season: Yinter Spring Summer Fall 

Comments: --------------------------------
Scoring Criteria: Excellent-1 Good-.75 Fair-.5 Poor-.25 Unusable-0 

1------------------------------------------------------------------------------------I I I HSI Score by Species Group and Life Stage* I 
I l-----------1------------1------------1------------1 
I Habitat Variable I Group 1 I Group 2 I Group 3 I Group 4 I 
I IS R Al s R Al s R Al s R Al 
1---------------------------------1-----------1------------1------------1------------1 
!Average water temperature (C) I I I I I 
I 1. >30 Io o .251 o o .s1 o .25 .5 I .25 .25 .751 
I 2. 20-30 I . 5 . 75 . 75 I . 75 . 75 . 75 I 1 1 1 I 1 1 1 I 
I 3. 15-20 I 1 1 1 I 1 1 1 I .75 .5 .751 .75 .5 .751 
I 4. 10-15 l.75 .75 11,75 .75 1 I .5 .5 .751 .5 .5 .751 
I 5. 4-10 I .25 .25 .5 1.25 .25 .5 I o .25 .5 I o .25 .5 I 
I 6. 0-4 I o o .251 o o .251 o o .251 o o .251 
1---------------------------------1-----------1------------1------------1----.-------1 
!Average dissolved oxygen (mg/1) I I I I I 
I 1. 0-1 I o o o I o o o I o o o I o o o I 
I 2. 1-3 I o .25 .251 o .25 .251 .25 .25 .251 .25 .25 .251 
I 3. 3-5 1.5 .5 .5 I .5 .5 .751 .5 .5 .751 .5 .75 1 I 
I 4. > 5 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 
1---------------------------------1-----------1------------1------------1------------1 
!Average turbidty and secchi depthl I I I I 
I 1. 0-10 NTU, >3 m I 1 1 1 I l 1 1 I .75 .75 l I 1 1 1 I 
I 2. 10-50 NTU, 2-3 m 1,75 .75 1 I .75 .75 1 I 1 1 1 I 1 1 1 I 
I 3. 50-100 NTU, 1-2 m I. 5 . 5 . 5 I. 5 . 5 . 5 I . 5 . 5 . 5 I . 5 . 5 . 75 I 
I 4. >100 NTU, <.5 m I .25 .25 .251 .25 .25 .251 .25 .25 .251 .25 .25 .5 I 
1---------------------------------1-----------1------------1------------1------------1 
!Percent of area with water depth I I I I I 
!greater than 1 m I I I I I 
I 1. 0-25 1,5 .25 .5 1,75 .75 .751 1 .5 .251 1 .75 .75[ 
I 2. 25-50 1.15 .75 1 I 1 1 1 I .75 1 .751 1 1 1 I 
I 3. 50-75 I 1 1 1 I 1 1 1 I .75 1 1 I .5 .75 1 I 
I 4. >75 1,5 .75 11,75 .75 .751 ,5 1 1 I .25 .25 .751 
1---------------------------------1-----------1------------1------------1------------1 
!Average water velocity (cm/sec) I I I I I 
I 1. 0-20 I . 25 . 25 . 25 I . 25 . 25 . 25 I 1 1 1 I 1 1 1 I 
I 2. 20-30 1,5 .5 .5 1,75 .75 .75 I .s .5 .751 .25 .5 .5 ! 
I 3. 30-40 I 1 1 1 I 1 1 1 I . 25 . 5 . 7 5 I . 25 . 5 . 5 I 
I 4. 40-50 I 1 1 l I 1 1 1 I . 25 . 5 . 7 s 1 . 25 . 5 . 5 I 
I 5. >50 I 1 1 1 I 1 1 1 I o . 25 . 5 I o . 25 . 251 
1---------------------------------1-----------1------------1------------1-----------
Habitat Suitablity Index (HSI) score for S=Spawning, R•Rearing, and A=Adults 

J-34 



TABLE J-9 (Continued) 

AQUATIC HABITAT APPRAISAL GUIDES 
FISHES OF THE ILLINOIS RIVER 

Page 2 of 

1------------------------------------------------------------------------------------I I HSI Score by Species Group and Life Stage 

I l-----------1------------1------------1--------~---
I Habitat Variable I Group 1 I Group 2 I Group 3 I Group 4 
I I s R A s R A I s R A I s R A 

1---------------------------------1----------- ------------1------------1------------
IPercent of surface area with I I I 
!cover (aquatic plants, logs, I I I 
I inundated timber and brush) I I I 
I 1. 0-10 I 1 1 1 1 1 1 I . 25 . 5 . 5 I . 25 . 25 . 2: 
I 2. 10-25 I 1 1 1 1 1 1 I . 75 . 75 1 I . 5 . 5 . 5 
I 3. 25-50 1,75 .75 .5 .75 .75 1 I 1 1 1 I .75 .75 1 
I 4. 50-75 1,5 .5 .5 .5 .75 .5 I .75 .75 .5 I 1 1 1 
I 5. >75 1.2s .25 .25 .25 .25 .251 .5 .25 .251 .75 .75 .5 

1---------------------------------1----------- ------------1------------1------------
fDominant substrate compostion I I I 

1. Vegetation/detritus j.5 .75 .5 .75 1 .751 1 1 1 I 1 1 1 
2. Clay and silt (<1.0 mm) .25 .5 .5 j.25 .5 .5 I .5 .5 .751 .5 .5 .7~ 
3. Sand (1-2 mm) . .75 1 1 I 1 1 1 I .75 .75 .751 .75 .75 .7: 
4. Gravel 2-64 mm) 1 1 1 I 1 1 1 I .75 .5 .751 .75 .5 .7: 
5. Rocks (>64 mm) 1 1 1 I 1 1 1 I .5 .25 .5 I .5 .. 5 .5 

--------------------------------- -----------1------------1------------1------------
I I I 

Calculations I I I 
I I I 

Total Score I I I 
--------------------------------- -----------1------------1------------1------------
Average HSI Value I I I 

(Total score/number of variables) I I I 
--------------------------------- -----------1------------1------------1-----------· 
Minimum HSI Value/1 I I I 

(optional) I I I 
---------------------------------1-----------1------------1------------1-----------· 

I Total Hectares I I I I 
1---------------------------------1-----------1------------1------------1-----------· 
I Habitat Units I I I I 
I (HSI x Total Hectares) I I I I 
1 ______________ 1 _____ , _____ 1 _____ 1 ____ _ 
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SUBSECTION IV. AQUATIC HABITAT APPRAISAL GUIDE (AHAG) METHOD 

1. GENERAL 

The major fisheries goal of the project is to enhance aquatic habitat 
conditions for slackwater fish, particularly larger slackwater fish. Many of 
these species are important commercial fish (e.g., buffalo and catfish) and 
recreational fish (e.g., bullhead, catfish, bass and crappie). Thus AHAG 
guilds 3 was targeted for emphasis by the AHAG team. The AHAG team included 
representation from the USFWS, IDOC, WES, and the St. Louis District. Prior 
to the evaluation, the team reviewed hydrographic maps and existing biological 
data for the project area. 

2. ASSUMPTIONS 

During the AHAG analysis, certain assumptions were developed regarding 
existing conditions and projected future conditions. These assumptions are 
listed below. 

a. Existing Conditions -

(1) Upper Swan Lake/Fuller Lake - This portion of the project area is 
not suitable as fisheries habitat. The area is nearly totally drained for a 
portion of the year for waterfowl food production. 

(2) Middle and Lower Swan Lake - This vast aquatic area is currently 
connected to the Illinois River and thus serves as an important site for fish 
spawning, rearing and as wintering habitat. Conditions currently lowering the 
value of this habitat for large slackwater fish include high water temperature 
in the summer, cold water temperatures in the winter and early spring, lower 
dissolved oxygen levels in summer and the winter, high turbidity and shallow 
water depth. 

b. Future Conditions -

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

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

(b) Slackwater fish guild 3 is a suitable guild for management 
emphasis and the life requirements of the slackwater fish group are adequately 
characterized for the purposes of the incremental analysis of this project. 

(c) No comparative evaluation of project-related changes in 
habitat values was developed for other fish guilds. The swiftwater fishes 
were not considered because there is no current in Swan Lake for much of the 
year. The small slackwater fishes were not addressed because many of them are 
not commercially or recreationally significant. 

(2) Specific. Specific assumptions employed in evaluating alternative 
Plans A, Band Care given below. 

(a) Alternative Plan A, No Action Plan 

1 The Pool 26 section of the Illinois River will lose much of 
its remaining backwater fisheries habitat during the next century. 
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I Shallow lake habitat within the project area (middle and 
lower Swan Lake) will become reduced in areal extent by 30 percent over the 
next 50 years, and these habitats will be decreased in depth by about half. 

l All of the habitat quality limiting factors described for 
the existing conditions will apply to the future without project condition. 

(b) Alternative Plan B, Wetlands Excavation - Excavation of middle 
and lower Stump Lake (200 acres, 5 feet deep) would initially provide some 
deep water habitat for a short period of time. However, in the long-term the 
project under this alternative would be subject to the same sedimentation 
effects and outcome as that described for the no action plan. 

(c) Alternative Plan C, Wetlands Protection - The AHAG analysis 
consisted of evaluating the effects of the various alternative project 
features and options on fisheries habitat. 

1 The protection afforded by the riverside levee will increase 
water level stability within Swan Lake that will allow for the reestablishment 
of aquatic vegetation. This will provide additional cover, as well as feeding 
and spawning habitat. The structure will also prevent the influx of cold 
water to the lake from the river during the winter and spring period that is 
currently a source of physiological stress to the lake's wintering fish 
population. 

2 The dike/levee structure, in combination with the hillside 
program, will result in an overall 60 percent reduction in the future rate of 
lake sedimentation. 

l The water level compensation capacity built into the 
interior closure structure (0.5 feet of compensation) will ensure that there 
is little future loss of water depth over the life of the project. 

4 The project's water control structures (gates and pumps) 
potentially can-be used to further deepen the lake (one addition foot) during 
the winter period to help ensure fish survival. 

2. The clam shell operation for the construction of the 
dike/levee, interior closure and islands will result in deep water habitat 
potentially critical to the survival of overwintering fish. 

6 The interior closure and islands will result in an 
approximate 75 percent reduction in wave action and a corresponding decrease 
in turbidity. This should enhance aquatic plant production. 

2 Since the AHAG does not yet take into account the exchange 
of fish between the river and backwater, it is assumed that the access 
provided by the middle and lower lake control structures is sufficient for 
normal fish movement. 

3. RESULTS 

TABLE J-10 lists the team's appraisal item ratings for each habitat 
condition for both existing and future conditions. TABLE J-11 provides the 
HSI values for each fish life stage and season of the year for both existing 
and future conditions. TABLE J-12 provides a tabulated prediction of the 
habitat acreage changes expected for the project area over the next 50 years 
for various alternative plans and component plan measure options. A rough 
indication of the existing conversion rate of land-to-land habitat was 
determined based on values obtained from the available scientific literature. 
Extrapolation of the future sedimentation rate took into account half-life 
effects. Estimates of the sediment reduction effects for the with 
project condition were based on a judgmental assessment of the hydraulic 
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engineering performance on the potential project measures. Historical river 
stage data was also used for making determinations of existing and future 
conditions regarding the likely frequency of dike/levee overtopping, and water 
level conditions for both the river and the lake. 

TABLES J-13 and J-14 provide the HU value changes resulting from the 
application of the Corps' HES software to the TABLE J-12 HSI and acreage 
values. The HU's are tabulated for each alternative project plan and 
component measures. 

4. DISCUSSION 

The large slackwater fish guild was selected by the AHAG team for 
fisheries management emphasis. TABLE J-13 shows the incremental effects of 
the various study options on this fish group. 

Plan B (TABLE J-14) shows relatively minor improvement gains for large 
slackwater fish. Under Plan C, the placement of a dike structure (which 
enhances aquatic plant production, reduces sediment input, reduces cold water 
input in winter and spring, and provides the potential for increased winter 
water depth) results in very substantial overall HU gains for slackwater fish. 
The hillside sediment control program, the interior closure, the islands and 
the dike/levee associated dredging, also contribute substantial HU benefits to 
this fish group. A more detailed analysis of the incremental effects of the 
component measures of Pla~ Care provided in the alternatives discussion of 
the DPR main report. 

5. CONCLUSION 

The Selected Plan (consisting of those project options marked with an 
asterisk in TABLE J-13) provides important benefits to large slackwater fish 
species. 
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'l'ABLE J-10 

AQUATIC HABITAT APPRAISAL GUIDE RATINGS 
LARGE SLACKWATER FISHES 

Ratin s 
Future 

Existing Without Project 
Appraisal (Baseline) Project (Max) 
Item w SP s F w SP s F w SP s F 

Av. Water Temp 6 4 1 4 6 3 1 3 5 3 2 4 

Av. D.O. 4 4 3 4 3 3 2 3 4 4 4 4 

Av. Turbidity 3 4 3 3 3 4 3 3 2 2 2 2 

% Water Depth 1 1 1 1 1 1 1 1 2 1 1 2 

Av. Water Vel. 1 1 1 1 1 1 1 1 1 1 1 1 

% Cover 1 1 1 1 1 1 2 2 1 2 3 3 

Dominant Substr. 2 2 2 2 2 2 2 2 2 2 2 2 
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Existing 
Life 

Stage w SP SU 

Spawning . 64 

Rearing .57 . 61 .54 

Adult . 61 . 64 • 61 

Average .59 . 63 .58 

TABLE J-ll 

HSI VALUES FOR LARGE SLACKWATER FISHES 
MIDDLE/LOWER SWAN LAKE 

Future Wi~hout 
Project 

F AV w SP SU F AV 

. 64 • 61 .61 

. 64 .59 .50 .54 .54 . 61 .55 

. 68 . 64 .57 . 61 . 61 • 71 .63 

• 66 . 62 .54 .59 .58 .66 .59 
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Future With Project 
(Max. Configuration) 

w SP SU F AV 

.86 .so 
.75 .75 .86 .86 .81 

.79 .82 .86 .89 .84 

.77 .81 .86 .88 .83 



Habitat 
Type 

Lower Swan 

Middle Swan 

Upper Swan/Fuller 

Other 

Habitat 
Type 

Lower Swan 

Middle Swan 

Upper Swan/Fuller 

Other 

Habitat 
Type 

Lower Swan 

Middle Swan 

Upper Swan/Fuller 

Other 

TABLE J-12 

AHAG ANALYSIS - LARGE SLACKWATER FISHES 
ALL SEASONS/LIFE STAGES COMBINED 

Project Condition: Future Without 

1990 1992 2040 
AC (HSI) AC (HSI) AC (HSI) 

1353 (.62) 1338 (. 59) 977 (. 59) 

1210 (. 62) 1194 (. 59) 817 ( .59) 

540 - ) 536 ( - 448 ( -
__ o - ) _ll ( - .JL§.1 ( -
3103 3103 3103 

Plan B 

1990 1992 2040 
AC (HSI) AC (HSI) AC (HSI) 

1353 (.62) 1438 (. 59) 1077 (. 59) 

1210 (. 62) 1294 (. 59) 917 (. 5 9) 

540 ( - 636 ( - 548 ( -
__ o - ) 265 ( - -2.ll ( -
3103 3103 3103 

Plan C - Dike/Levee, 424 NGVD 

1990 1992 2040 
AC (HSI) AC (HSI) AC (HSI) 

1353 (. 62) 1338 (.67) 1100 (. 67) 

1210 (. 62) 1194 (. 67) 946 (. 67) 

540 - ) 536 ( - 448 ( -
__ o ( - _ll ( - 573 ( -
3103 3103 3103 
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Habitat 
Type 

Lower Swan 

Middle Swan 

Upper Swan/Fuller 

Other 

Habitat 
Type 

Lower Swan 

Middle Swan 

Upper Swan/Fuller 

Other 

Habitat 
Type 

Lower Swan 

Middle Swan 

Upper Swan/Fuller 

Other 

TABLE J-12 (Continued) 

Plan C - Dike/Levee, 426 NGVD 

1990 
AC (HSI) 

1353 (.62) 

1210 (. 62) 

540 - ) 

__ o - l 

3103 

1992 
AC (HSI) 

1338 (.69) 

1194 (. 69) 

53.6 - ) 

- ) 

3103 

Plan C - Dike/Levee, 428 NGVD 

1990 
AC (HSI) 

1353 (.62) 

1210 (. 62) 

540 - ) 

__ o - ) 

3103 

1992 
AC (HSI) 

1338 (.69) 

1194 (. 69) 

536 - ) 

.--12. - ) 
3103 

Plan C - 30% Hill s.c. (+ 426 D/L) 

1990 
AC (HSI) 

1353 (.62) 

1210 (. 62) 

540 - ) 

__ o - > 

3103 

1992 
AC (HSI) 

1338 (.70) 

1194 (. 70) 

536 - ) 

-) 

3103 
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2040 
AC (HSI) 

1136 (. 69) 

983 (.69) 

495 - ) 

--1ll - ) 
3103 

2040 
AC (HSI) 

1172 (.69) 

1020 (.69) 

500 - ) 

...ill. - ) 
3103 

2040 
AC (HSI) 

1200 (. 70) 

1049 (. 70) 

495 - ) 

359 - ) 

3103 



Habitat 
Type 

Lower Swan 

Middle Swan 

Upper Swan/Fuller 

Other 

Habitat 
Type 

Lower Swan 

Middle Swan 

Upper Swan/Fuller 

Other 

TABLE J-12 (Continued} 

Plan C - 45% Hillslide S.C. (+ 426 D/L) 

1990 1992 2040 
AC (HSI) AC (HSI) AC (HSI) 

1353 (. 62) 1338 (. 71) 1223 (. 71) 

1210 (. 62) 1194 (. 71) 1074 (. 71) 

540 ( - 536 - ) 495 ( -
__ o ( - - ) 311 ( -
3103 3103 3103 

Plan C - 60% Hillside S.C. (+ 426 D/L) 

1990 1992 2040 
AC (HSI) AC (HSI) AC (HSI) 

1353 (. 62) 1338 (. 71) 1247 (. 71) 

1210 (. 62) 1194 (. 71) 1099 (. 71) 

540 ( - 536 - ) 495 ( -
__ o - ) _,ll - ) __g_g ( -
3103 3103 3103 

Plan C - Interior Closure (+ 426 D/L + 30% Hillside S.C. +Int.CL.) 

Habitat 1990 1992 2040 
Type AC (HSI) AC (HSI) AC (HSI) 

Lower Swan 1353 (. 62) 1338 (. 8 0) 1200 (. 80) 

Middle Swan 1210 (. 62) 1194 (. 8 0) 1049 (. 8 0) 

Upper Swan/Fuller 540 ( - 536 - ) 495 ( -
Other __ o ( - - ) ( -

3103 3103 3103 
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TABLE J-12 (Continued) 

Plan C - 4,000 Ft Islands (+ 426 D/L + 30% Hillside s.c. + Int. CL.) 

Habitat 1990 1992 2040 
Type AC (HSI) AC (HSI) AC (HSI) 

Lower Swan 1353 (.62) 1338 (. 80) 1200 (. 80) 

Middle Swan 1210 (.62) 1194 (. 8 0) 1049 (. 8 0) 

Upper Swan/Fuller 540 - ) 536 - ) 495 - ) 

Other __ o - ) - ) - ) 

3103 3103 3103 

Plan C - 8,000 Ft Islands (+ 426 D/L + 30% Hillside s.c. + Int. CL.) 

Habitat 1990 1992 2040 
Type AC (HSI) AC (HSI) AC (HSI) 

Lower Swan 1353 (. 62) 1338 (. 81) 1200 (. 81) 

Middle Swan 1210 (. 62) 1194 (. 81) 1049 (. 81) 

Upper Swan/Fuller 540 - ) 536 - ) 495 - ) 

Other __Q_ - ) - ) - ) 

3103 3103 3103 

Plan C - Dredging(+ 426 D/L + 30% Hillside S.C. +Int.CL.+ 4000' Island) 

Habitat 1990 1992 2040 
Type AC (HSI) AC (HSI) AC (HSI) 

Lower Swan 1353 (. 62) 1338 (.82) 1200 (. 82) 

Middle Swan 1210 (.62) 1194 (.82) 1049 (. 82) 

Upper Swan/Fuller 540 - ) 536 - ) 495 - ) 

Other __ o ( - - ) 359 - ) 

3103 3103 3103 
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Alternative 

424 NGVD 
* 426 NGVD 

428 NGVD 

* 30% Control 
45% Control 
60% Control 

* 

* 4,000 Feet 
8,000 Feet 

* Dredging 

* Option included 

TABLE J-13 

ANNUALIZED LARGE SLACKWATER FISH HABITAT UNITS 
FOR PLAN C INCREMENTAL COMPONENTS 

Lower Swan Middle Swan Total 

FW FWO NET FW FWO NET FW FWO NET 

Dike/Levee 

819 688 131 719 599 121 1538 1287 252 
855 688 166 753 599 154 1608 1287 320 
867 688 178 765 599 166 1632 1287 344 

Hillside Sediment Control (+ D/L) 

888 688 200 785 599 187 1673 1287 386 
909 688 220 805 599 206 1714 1287 426 
917 688 229 813 599 215 1730 1287 444 

Interior Closure (+ D/L + Hill. S.C.) 

975 688 287 862 599 264 1837 1287 551 

Islands (+ D/L + Hill S.C. + Int. CL.) 

1013 688 325 895 599 297 1908 1287 622 
1025 688 337 906 599 308 1931 1287 645 

Dredging (+ D/L + Hill. S.C. +Int.CL. + Isl.) 

1038 688 350 917 599 319 1955 1287 669 

in Plan C. 
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Potential 
AAHU 
Contribution 

+252 
+320 
+344 

+ 67 
+106 
+124 

+164 

+ 71 
+ 94 

+ 47 



Alternative 

Plan B 

Plan C 

TABLE J-14 

ANNUALIZED LARGE SLACKWA'l'BR l'ISH HAB:I'l'A'l' UNITS -
PLAN COMPARISONS 

Lower Swan Middle Swan Total 
FW FWO NET FW FWO NET FW FWO NET 

746 688 58 656 599 58 1402 1287 116 

1038 688 350 917 599 319 1955 1287 669 
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APPENDIX DPR-K 

BJ:OLOGJ:CAL DATA 

FOREWORD 

APPENDIX DPR-K provides the following biological data for the Swan Lake 
project area, (1) Illinois Natural History Survey aerial waterfowl census data 
for the period 1967-1989; (2) ground survey for diving ducks for the period 
1972-1989; (3) INHS peak population numbers data for various waterfowl species 
for the period 1948-1984; (4) 5-year biological and recreational output 
production history for period 1979-1983; (5) fish species collected· - years 
1984, 1986, 1987, 1988 and 1989; and (6) vegetative cover type information. 



TABLE K-1 

Average weekly count of waterfowl species aerially inventoried from 1967-1989 by Illinois 

Natural History survey during fall migration (September 1 - December 15) on the Illinois River 

at swan Lake, river miles 5 - 12, Calhoun County, Illinois. Counts rounded to nearest whole 

number. Number of weekly counts = n. 

n 10 10 13 11 11 9 10 13 14 13 14 

species 1967 1968 1969 1970 1971 1972 1973 1975 1976 1977 1978 

mallard 5,962 5,567 10,973 5,008 22 17,821 6,272 17,012 18,096 18,001 16,445 

black 36 87 48 37 511 144 448 203 268 207 

pintail 21 1,410 1,176 27 6 1,334 118 445 235 956 1,622 

blue-winged teal 46 16 57 11 27 71 196 231 393 669 521 

green-winged teal 244 1,701 779 127 10 143 272 396 323 296 459 

wigeon 5,712 6,316 2,973 549 54 318 398 385 859 816 3,104 

gadwall 248 174 562 32 46 132 55 36 138 186 

shoveler 2 4 9 5 <l 6 52 15 32 13 
I 

I-' DABBLERS 12,271 15,275 16,577 5,796 119 20,250 7,532 19,024 20,160 21,177 22,558 

scaup 1,026 3,592 438 405 1,361 140 179 105 444 524 

ring-necked 790 1,400 2,042 136 197 36 67 42 236 350 

canvasback 50 43 276 32 11 20 25 16 115 134 

redhead 12 4 6 13 1 4 31 23 

ruddy 212 940 829 266 32 11 26 30 

goldeneye 2 17 12 11 105 79 179 

bufflehead 2 2 6 8 7 6 51 

DIVERS 2,092 5,981 3,597 854 0 1,595 208 325 279 937 1,291 

common merganser 73 3 22 2 6 41 44 72 

red-breasted merganser 3 

hooded merganser 1 5 2 2 3 16 

ALL DUCKS 14,364 21,256 20,252 6,653 119 21,867 7,742 19,357 20,482 22,161 23,940 

Canada goose 348 10 77 100 10 13 76 290 267 408 1,576 

blue & snow goose 3,850 4,286 1,169 454 <l 756 1,085 2,652 1,781 2,260 3,440 

ALL GEESE 4,198 4,296 1,246 554 10 769 1,161 2,942 2,048 2,718 5,016 

coot 9,810 9,280 2,512 1,836 439 1,044 756 925 3,190 8,648 



TABLE K-1 (continued) 

n 14 14 14 12 14 9 7 8 11 12 12 

species 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

mallard 13,964 9,366 7,848 5,958 7,828 7,922 9,714 9,750 20,727 23,062 25,617 
black 204 100 151 139 106 107 98 145 327 336 464 
pintail 1,498 922 277 242 436 630 3,628 2,538 2,682 1,690 2,980 
blue-winged teal 405 191 136 188 323 353 1,088 944 418 426 236 
green-winged teal 593 398 214 158 275 392 2,100 850 849 563 1,159 
wigeon 2,660 1,351 898 452 520 1,221 4,725 3,309 3,454 1,681 2,654 

::,;: gadwall 198 114 87 51 83 171 457 356 1,068 229 706 
I shoveler 40 15 20 25 34 20 277 120 372 114 834 

N DABBLERS 19,562 12,455 9,628 7,214 9,606 10,818 22,089 18,012 29,898 28,102 34,651 
scaup 561 393 312 210 193 362 1,807 656 1,200 1,077 1,940 
ring-necked 194 355 186 60 93 88 918 284 616 426 1,258 
canvasback 98 75 91 72 55 135 454 189 320 281 896 
redhead 16 26 16 16 21 26 . 96 42 150 79 148 
ruddy 21 35 30 13 42 80 265 274 514 271 339 
goldeneye 175 44 166 38 60 58 422 232 131 269 279 
bufflehead 47 13 16 16 26 33 161 116 127 86 72 
DIVERS 1,113 941 818 425 490 832 4,124 1,793 3,060 2,490 4,932 
common merganser 51 13 56 12 19 22 115 76 45 76 76 
red-breasted merganser 3 4 8 5 
hooded merganser 13 4 26 3 8 8 38 14 13 19 26 
ALL DUCKS 20,743 13,414 10,528 7,654 10,126 ll,679 26,374 19,899 33,015 30,687 39,686 

Canada goose 664 470 607 478 265 500 1,264 488 1,154 1,200 2,821 

blue & snow goose 2,176 2,531 1,106 1,462 344 828 589 594 1,070 776 1,110 

ALL GEESE 2,840 3,001 1,713 1,940 609 1,328 1,853 1,082 2,224 1,976 3,931 

coot 3,829 1,923 1,788 426 1,196 1,728 13,332 7,070 10,877 4,896 4,586 



i'ABLE K-2 

SWAN LAD 
DIVING DUCK GROUND SURVEY 

1972-1989 

Common Lesser Ring- Common Buffle-
Year Merganser Readhead Canvasback Scaup Necked Goldeneye head Ruddy Total 

1989 1,836 1,120 6,875 14,635 8,600 4,580 900 11,270 49,816 

1988 1,018 790 2,655 7,670 4,645 2,715 765 4,495 24,753 

1987 1,048 1,250 2,985 8,805 5,045 2,335 1,072 3,355 25,895 

1986 1,980 285 2,775 6,892 1,876 4,825 735 685 20,085 

1985 2,090 430 2,815 9,415 3,670 4,445 911 1,145 24,921 

1984 170 435 1,325 4,175 1,050 920 120 305 8,500 

1983 830 940 2,550 11,095 4,205 1,485 470 860 22,435 

1982 1,065 770 1,945 7,110 5,275 1,895 176 380 18,616 

1981 735 1,055 4,090 9,990 6,490 1,745 125 350 24,580 

1980 1,475 985 10,450 19,060 6,320 1,745 125 325 42,965 

1979 1,075 630 3,030 18,415 7,170 2,890 390 470 34,070 

1978 1,185 510 2,375 17,840 7,955 2,925 510 455 33,755 

1977 1,420 695 2,230 6,287 3,865 2,195 295 385 17,372 

1976 1,745 255 2,865 4,780 1,480 1,940 300 1,335 14,700 

1975 1,765 210 1,330 3,675 1,875 785 340 1,475 11,455 

1974 2,290 75 152 4,060 1,256 875 145 4,710 13,563 

1973 1,187 15 65 11,087 1,085 605 105 3,760 17,909 

1972 2,350 435 280 19,469 4,750 1,630 180 5,850 34,944 

From: USFWS - Brussels District, Calhoun Division 
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Calhoun Division 

Five-Year Output Production History (1979 - 1983) 

Output 

Endangered/Threatened Species 

Bald Eagle 
Waterfowl Maintenance 
Geese 
Ducks 
Waterfowl Production 
Wood Duck 
Mallard 
Speci~l Recognition S2ecies 
Marsh & Water Birds 
Shorebirds, Gulls, Terns, Etc. 
Raptorial Birds 
Mourning Dove 
Wildlife DiversitI 
Public Use 
Wildlife Observation 
Environmental Education 
Interpretive Exhibits 
Fishing 
Photography 
Other Consumptive Recreation 

Unit 
EA= Each 
UD = Use Days 
SP= Species 
AH= Activity Hours 

Unit 1979 

UD . 1,.:(X) 

UD 782,CXX) 
UD 9J,CXX) 

EA lXl 

EA 15:) 

UD 6,CXX) 
UD 29,CXD 
UD 4,CXO 
UD 36,CXX) 
SP 231 

AH filJ 
AH 0 
AH 9J 
AH 3,CXX) 
AH 24 
AH 0 

K-7 

1980 1981 1982 

• 
2,500 3,CXX) 1,0'.X) 

,036,CXO 926,CXD 896,0'.X) 
,916, 1,629, 1,100, 

50) (:[JJ f5XJ 
70 (jJ 4a) 

24,CXD 13,0Xl 
9,CXD 21,0Xl 

6, 3,COO 5,0Xl 
55, 126,CXX) S{),0:0 

231 231 

·1, 3X) 

00 
7, 5, 4,0:0 

85 
2(X) 

1983 

l ,.:(X) 

346,CXD 
1,93J,CXO 

fill 
2X) 

18,CXO 
16,0CO 
4,(0'.) 

63,(0'.) 

231 

fll) 

2CX) 

0 
4,CXD 

2 
0 



TABLE K- 4 

Fish species collected in Swan Lake by the U.S. Fish and Wildlife 
Service during 1984, 1986, and 1987 using gillnets. trap nets and A.c. 
eleetrofishing (Swan Lake Fisheries Management Plan, in p~ep,). 

FuiJ.y and Species 

Lepi&osteida.e gars 
Spotted gar (Lepisosteus oculatus) 
Longnose gar (L •. osseus) 
Shortnose gar (L. platostomus) 

Amiidae - bowfina 
lowfin (Amia calva) 

Anguillidae .. eels 
A.ltlerican eel (Anguilla rostrata) 

Clupeidae - herrir..gs 
Skipjack herring (Alosa chrysochloris) 
Gizzard shad (Dorosoina. cepedianUlll) 

Hiodontidae - mooneyes 
Goldeye (Hiodou alosoides) 

Cyprinida.e - minnows 
Common carp (Cyprinus carpio) 
Emerald shiner (Notropis atherinoides) 
River shiner (N. blennius) 
Red shiner (N. lutrensis) 
Silverband shiner (N, shumardi) 
Bluntnose minnow (Pimephales notatus) 

· Fathead minnow (p. ptomelas) 

catostomidae - suckers 
River carpsucker (Carpiodes carpio) 
Quillback (C. cyprinus) 
White sucke~ (catosto~us comroersoni) 
Small.mouth buffalo (lcciobus bubalus) 
Bigmouth buffalo (l. cyprinellus) 
Black buffalo (I. niger) 
Shorthead redhorse (Moxosotoma macrolepidototum) 

lctaluridae - <:9tfi~hes and bullheads 
Black bullhead (lctalurus melas) 
Yellow bullhead (1. natalis) 
Channel catfish (1'. punctatus) 

Poeciliidae - livebearers 
Mosquitofish (Gambusia affinis) 

K-8 



TABLE K-4 (CONTINUED) 

P•ily and Species 
-·--------------------------------··------------------------------·-----
Percichthyidae - tea ~sses 

White but (Morone crysopa) 
Yellow bu• (M, 
Hybrid striped baaa (K. cryaopa x K, saxatilis) 

Centrachidae ... aunfiahes 
Green aunfiah (Leporai1 cyanellus) 
Waraouth (L, guloaus} 
oraaaeapc>tted •unfi•h (L. huaili1) 
Blue1ill (L, aacrochirus) 
Largemouth baas (Micropterus Nlaoid.es) 
White crappie (Poaoxi• anmilaris) 
alack crappie (P. ni1r011aculatu.s) 

Pereidae - perches a.nd darter• 
Mud darter (Etheostoaa upirpne) 
Sauger (Sti~stedion canaden&e) 

Scia.enid.ae - druu · · 
freshwater dna (Aplodinotu.a ~ins) 

Additional fish species collected in Swan Lake during 1988 and 1989 
using gillnets, trap nets, and A.C. electrofishing (Source: Winter 
habitat requirements and overwintering of riverine fishes, Project 
completion Report, F-79-R, Fisheries Research Laboratory, Southern 
Illinois University, Carbondale, 1990). 

Hiodontidae 
Mooneye (Hiodon tergisus) 

Cyprinidae 
Golden shiner (Notemigonus crysocleucas) 

Ictaluridae 
Brown bullhead {Ictalurus nebulosus) 
Flathead catfish (Pylodictis olivaria) 

K-9 
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APPENDIX DPR-L 

PBRl'ORMr.NCB BVALtJAT:CON MONJ:'fORING - PBYSJ:CAL, CHBKICAL SAMPLING LOCATIONS 

l'ORBWORD 

APPENDIX DPR-L provides the proposed ranges for post-project sedimentation 
monitoring, the proposed locations for limited water quality testing,· and a 
listing of the water quality parameters to be assessed. 
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PROPOSED SEDIMENT MONITORING RANGES 
B 

Sediment monitoring ranges 
to be field located using 
state coordinates system 
during P&S phase of project. 
No more than 3 stations 
to be established. 

R7 

RB R4 

-- ./" .... 
- \ ,A .,r.._ ---

R# = Designated 1975 sediment transects (Lee & Stall, 1976) 

R3 
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HISTORICAL OOTTOM PROFILE 
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FOR LAD RA.NGKS ~-R4 AND R7-RB 

1000 

1000 

SWAN LAKE . 
Elev. 419,0 

2000 

2000 

DISTMCE IN FEET 

3000 

Elev. 419.0 
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FROM: Lee & Stall, 1976 

FIGURE L-2 
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WA'fER QUALI!L'Y 
SAMPLING AND ANALYSIS 

Sampling and analysis will be performed four (4) times a year based on 
seasonal conditions, i.e., spring, summer, fall, winter. This data will be 
collected yearly prior to construction and for five years after project 
completion. This data-will be analyzed to evaluate the effectiveness ofthe 
project. This analyses will be incorporated into the Long Term Resource 
Monitoring program (LTRM). A description of the sampling locations follows 
(see attached map): 

Site 1. 

Site 2. 

Site 3. 

Site 4. 

Site 5. 

This site is in the deeper water conveyance channel in the upper end 
of the lower compartment. 

This site is located in shallow water near the mouth of Metz Creek 
in the lower end of the middle compartment. 

This site is located in the deeper water conveyance channel in the 
upper end of the middle compartment. 

This site is located in the middle of the upper compartment (Fuller 
Lake). 

This site is located in the middle of the channel on the Illinois 
River at river mile 10. 

A list of the parameters that will be monitored is attached. 
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TABLE L-1 

STANDARD FIELD PARAMETERS FOR_WATER QUALITY MONITORING 

Parameter 

Air temperature 

Water temperature 

Wind velocity 

Wind direction 

Cloud cover 

Wave height 

Water depth 

Water velocity 

Secchi disk depth 
Ice cover (seasonal} 
Ice thickness (seasonal} 
;now cover (seasonal) 
Snow depth (seasonal) 
Dissolved oxygen 

pH 

A 1 ka 1 in ity 

Specific conductance 

L-5 

Unit of Measure 

oC 

oC 

km/h 

N,S,E,W, etc. 

% 

rn 

rn 

m/sec 

m 

% 

m 

% 

m 

mg/1 

units 

mg/1 as CaC03 

micromhos/cm at 25oC 



EXPLANATORY NOTES: 

LTRM FIELD STATION 
WATER QUALITY DATA 

~locity- "IE-2" is code for a velocity of 0.01 
m/s. 

No current dil'ections are given for 
velocities of 0.02 m/s or less. 

I005. 7t1-- Is a site located near the mouth of Swan on 
the lower end. It-s vegetated, with sago 
f-Ondweed and some coantail. 

1005.AK- Is a site in Swan. It-snot vegetated. 

Dissnlved Oxy,:,en- A code of "-9" is given for D.O. 
readings greater than 20.0 mg/1 

From: Jenny Rundell 
Cuivre Island Field Station 
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~effleeeeeeec!effHeeeeffeeeeeeeeeeeeeee~eeeeeeeeeeeeeeeee£ 
~.lle~kly Water San.,ling (Data Only) For Datablock W148801 a 
•Heeeceeeeeeeeeeeeeeieeeiiffeceeceeecceeecccccccccccccceec¥ 

~eeme~effleeecceeeeeeeeeeeeeceeee£ 
a Report Date: 05/03/90 Page: 1 a 
&ceeeleffleeefieei!eeeeetteeeeeeeeeeeee¥ 

~a,,,,,,,6aa66666666a6606666606666066666666'60666'64666666a6aM66a666a666a66666666a6'66666666666'6666666M666666666aaa666a666a6aac 
• • • •sech• • •watr•spcf • •watr"Dslv•oalv" 

• River •Gauge•wave• •wind •watr•water•s~•s~•0iak• •water•vel •cond •watr•re..,•oxyg•oxyg• •crew• 

"Time "Locat•n•Reed 0 H;ht"Wlncl"Spd •curr"0epth•0pth•0pth"Tran•Turb •val "Meth•(u,,ho"Teq,"Meth"(mg "Meth•Rprt"Leed•Rcrd" 

• Date •ccsn• Code "<ft) "<c:11>"0ir "(!11/s)"Dlr • (111) "Code"C111) "<e111>•<ntu)"Cmls>•co<1e• /Clll)"(C) •cede• /t)•tode"Code•lnlt"Nat>r• 

o,,,,,,,,w''''''''''''''"'''"'''''''''"u,,,,,,,,,,~''''''"'''"'''''''''''"'''''''''''''''''''''''''''''''''''"''''''''aC 

•oa104188•11:ss•100s.1M•-o- •-o- ·-o- •-o- •-o• • o.35" sF • 0.2• 29• 41• o.oo• EM • 880"32.s· 0M • 8.3• EL • 5• 01 • 37• 
• • 

•os,10,aa• s:15•1oos.7M••o• •-o- •-0- •-o- •-0- • 0.31• SF• 0.2• 26" 47• 0.00• EM• 790•2a.8" DM • 1.2· EL• 3• oa • 63" 
• • • 

0 08/18/88° 6:50°1005.7M"·O· •-o- •-o- ·-o- •-0- • 0.40· SF• 0.2· .9• 22· o.oo• EM• 725"29.0" DM • 1.3· EL• 5• DB• 16" 

• 
•os,z21ea• 1:ss•1005.7M•-o- •-0- •-o• •-o- •-o- • 0.31• SF• 0.2• 20•-o- • 1E•2• EM• 120•2s.3• DM • 4.1• EL• s• 01·• 21• 

• 
•0s130188•13:20•1oos.1M•-o- •-o- •-o- •-o- •-o- • o.34" sF • 0.2• .9• 2s· 0.00• EM • 625"23.o• OM • 1.s• EL • s• DB • 60" 

• 
•09/14/88" 9:30"1005.7M••O· o·-o- •-0- ·-o• • o.33" sF • 0.2· 12• ·9•·0· •EM• 605°24.0" DM • 8.3• EL• 5° DB• 96" 

0 09/22/88° 9:42"I005.7M"·O· • 7"•0• ··O· ·-o- • 0.41" SF • 0.2• 15" 86"·0· • EM • 660"24.2" DM • 7.9· EL • 5• DB • 123• 
• • 

"10/11/88"12:55°1005.7M"·0· • 4"·0· ·-o- ·-0- • 0.21• SF• 0.2• 10• .9• 1E·2" EM• 545"15.9" DM •10.2• EL• 5• 08 • 42° 
• 

•10,21188•10:10•1005.7M"·0• • 1•-0- ••o- ··O· • 0.36· SF• 0.2• 10• 130° 0.04• EM• 481°12.9° DM • s.2· EL• 1° DB • 8S" 

•11,02188•10:40"1005.7M0 ·0· • 6°•0· •-o- •-o- • 0.2s• SF• 0.2· .9• 23• ,e-z• EM• 480°11.1• DM •13.0• EL• 3• 08 • 33• 

"11/14/88"11 :20• l005.7M"·O• • 1•-0- ·-o- ·-o- ··o.33" SF• 0.2· .9• 17• 0.04" EM• 495• 9.4· DH ·12.1• EL• s· DB• 69· 

"12/07/88"14:53°1005.7M"·O· • 6"·0· •-o- ·-o- • 0.29° SF• 0.2· 14" 86° 0.02• EM• 102· 7.9" DM •10.s• EL O 5• DB• 40° 

"01/20/89"10:30·1005.7M"·O· • 16°-0· •-o- ·-0- • 0.44" SF• 0.2· 16· 188" 0.00· EM• 914" 1.9" DH "13.4" EL• 3• DB• 66° 
• 

•02101,s9•10:45•1oos. 7M•-o- • 11•-o- •-o- •-o- • o.43". SF .• 0.2· 33• 35• 0.03• EM • 762~ 7 .a· DM •14.2• EL • s• 01 • 12· 

•03111,a9•12:so•1oos.1M•-0- • 1•-0- •-o- •-o- • o.57" sF • 0.2• 21• 45• 0.03• EM· 1041• 9.s· oM •13.4" EL· s· FA• 42• 

·o3/21/89°14:25•1005.7M0 ·0· • 7"·0· ·•o- ··O· • 0.54" SF• 0.2· 10• 287" 0.02• EM• 574• 7.3" OM "13.5" EL• 5• FA• 54° 

"03/31/89•10:30"1005.7M"·O· • 6"·0· ··O· •-o- • 0.30" SF• 0.2· 6· 627° o.oo· EM• 577• 6.o· DM ·11.s• El• 5• FA• 97• 

• 
0 04/06/89"11:45"!005.7M·-o- • 4"·0· •-o- •-o- • 0.36" SF• 0.2· 11• 160° 0.03" EM• 640· 9.3" OM• 9.0• EL• s· FA• 7• 

0 04/13/89•10:1s•1005.7M"·0· • o·-o- ·-o- ··O· • 0.49° SF• 0.2· 19• 69" 1E-2" EM• 663°11.8" DM •11.s• EL• 5° FA• 30" 

•04,19,s9•10:os•10os.1M•-o- • 1·-0- •-0- ·-o- • 0.47· SF• 0.2· 19" 52" 1E·2· EM• 597•1s.0· DM "15.9° El• 5• 08 • 3a• 

0 04/24/89° 9:50"1005.7M"-0· • 1•-0- ·-o- ·-0• • 0.57· SF• 0.2•· 23• 48° 0.02• EM• 596"18.5" OM 0 15.6° El• 5" OB • 62• 

• 
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TABLF: L-2 ( CONTTNI.IIW) 

eefeieeeefeeeeffffeeeeffffeeeffeefeeeetffefeeeeeeefeffefff£ 
a.W~kly Water Sa8')ling (Data Only) For Oatablock w148905 a 

aefeffffeeeeeeteeeeeeeeeeeeeeeeeeeffeeeeeeeefeeeeeeffeeete• 

Neeeeeieffffffeieeeffefiieeeeeeeeeeee£ 
a Report Date: 05/03/90 Page: 2 a · 
leHeefffeteeeffefeeeeeeffeeeeei!feeeH• 

o,w,.,,6'''''6'''''''6'''''6''''u'''6'''''6''''6'''''o''''6'''.a,,,,c)a,,,,6,,,,,6,,,,6,,,,,6,,,'4,,,,6,,,,6',,,6',,4o4,,,6,,,,, 
• • ~Sech• 0 Watr 0 Spc:f • "Watr•oslv"Ostv• • 
• • River "Gauge•wave• -Wind •watr"Water•samp•san-.,•olak• •water"Yel •cora •watr•teq,•oxyg•oxyg• •crew• 

•ti• 0 Loc:at'n°Read "Hght"Wtnd•spc:1 °Curr0 Oepth0 0pth0 Opth 0 Tran•Turb •vet 0 Meth•(umo•Teq,•~eth"(IIII "Meth"Rprt•Lead"Rcrd" 

• Data •ccsn• Code °Cft) •ccm>"Olr "<av•>"Dlr • cm> "Code"Cm> °CC111) 0 (ntu)"Clll/a)"Code0 /e11)"CC) "Code" /l)"tode•tode"lnlt"Mmr• 

u666666666666'6666666666666666666666666666666666666666666,6666666666666666666e6,666666,6e6,,a,e66666666U6666e6666666666666U66'6C 

"05/12/89°11:35°1005.7M0 ·0• • ,. 90• 3.6°·0• • 0.47° SF• 0.2• 28° 38° o.oo• EM• 536°19 6· OH •.9.0• El• 5• FA• 18° 
• • • • 

0 05/24/89°10:25°1005.7M0 ·0• • t• 330° 3.4°·0• • 0.47° SF• 0.2• 18° 82° o.oo· EM• 753•23.o• DH •12.2· EL• 5• FA• 55• 
• 

"06/01/89° 8:46•1005.111•-o- o• 150° 5.3°·0• 0 0.43° SF• 0.2° 11• 76° 1E·2• EM• 562•25.9° OM• 5.6° EL• 5° OB• 9° 

• 
·06t07/89°13:55°1005.7M•-o- • 0• 15• 4.8° 15° 0.37° Sf• 0.2• 11• 200• 1E•2° EM• 536°28.0° DM "14.2° EL• 5• JJ • 26· 

• • • • . .. 
"06/21/89°13:38°1005.7M0 •0· • o· 340° 0.5°•0• • 0.47° Sf• 0.2• 28° 27° 0.00• EM• 623°27.a• OH 0 13.5° EL• 5• FA• 81° 

• • 
0 07/07/89" 9:47"1005.7M"·O• • o· 120• 1.2·-o- • 0.37° SF• 0.2· 30° 36° 0.00• EM• 111•2a.o• DH• 7.o• EL• 5• JJ • 25° 

• 
•011111a9•10:20•10os.1M•-0- • o• 110• ,.·-o- • 0.35° SF• 0.2• ·9° 24° o.oo• EM• 735°30.5° DM • 5.3° El• 5• FA• 39• 

• • • 
0 07/19/89° 8:40°1005.7M"·O· • 4° 112• 43."·0· • 0.50° SF• 0.2· 12• 99• o.oo· EM• 654°23.3° DM • 5.5• EL• 5° JJ • 76" 

• • • • • 
0 07/25/89°16:17°1005.7M"•O· • 0· 340° 2.s•-0- • 0.41° SF• 0.2· 20• 44• o.oo• EM• 996°30.3· DM 0 18.6° Et• 5• FA• 84° 

• • • 
0 08/01/89· 8:37°1005.7H•-0- • 0• 60° 1.6°·0· • 0.33° SF• 0.2• 14° 83° 0.00· EM• 565.25.3° DH• 4.1° EL• 5• FA• 19° 

• • 
0 08/11/89•13:2o•tOOS.7M"·O• • o· 340° 1.4°•0· • 0.39· Sf• o.2•-0- • 2s· 0.00• EM• 669°24.6· DH• 1.3° EL• 

0 08/17/89° 8:00°l005.7M"·O· • 0• 240° 1.3°·0· • 0.40° SF• 0.2• 26° 40° 0.00• EM• 715°21.8° DH• 1.6° EL• 
• • • 
"08/25/89°10:45°1005.7M0 ·0· • o• 260° 3. 0 ·0• • 0.35° SF• 0.2· 19° 41° o.oo• EH• 581°24.3° DH• 4.6· EL• 

• • 

• 
5° FA • 51° 

5• FA O 78° 

5° FA • 110° 
• 

"08/31/89°13:50•1oos.1M·•o- • 1• o• 4, 0 ·0· • 0.47° SF• 0.2· 18° 59• o.oo• EM• 578°30.0° DM "16.2° EL• 5• FA• 135° 
• • • • • • 

0 09/07/89° 8:03°1005.7M"·0· • o• 0· 0,6°·0· • 0.39° SF• 0.2· 18° 55• o.oo· EM• 639°25.3° DM • 6.2· El• 

0 09/13/89· 9:30·100s.1M·•o- • 4• 340° 3.5°•0· • 0,47° SF• 0.2• ,r 86° 0.00• EM• 467°17.9° DK• 5.6° EL• 
• 

0 09/18/89°11:10°1005.7M0 ·0· • 1•-0- 0 ·0• • 200° 0.52° SF• 0.2° 27°. 57° 0.03° EM• 444°23.2° DM 0 13.7° EL 0 

0 09/2S/89°10:45°1005,7M0 ·0· ,. 245• 1.2·-o- • 0.48° SF• 0.2• 28° ,,. 1£·2· EM• 603°17.7° OM• 8.6° EL• 
• 

0 10/04/89°14:20°1005.7H0 ·0· • o• 210· 0.3•-o- • 0.39° SF• 0.2• 11• 88° 0.00• EH• 663°21.0° OM 0 10.4° El• 

·10113189"15:30•1oos.1M·-o- • 3• 2,0• 1,9•-o- • o.35" sF • 0.2• 16· 68" o.oo• EM• 539"24.3" DM •15.0• EL• 

0 10/17/89°13:15•1005.7H0 ·0· • 13° 320° 6. 0 ·0· • 0.43° SF• 0.2· 12· ,so· ,e-2• EM• 597°14.2° DM •11.0· EL• 
• • 

·10123189·1, :os •100s.1H•-o- 0· so• 0.1•-o- • o.36" sF • 0.2· 20• st• o.oo· EH• 639"15.4" DM •11.0• EL· 
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5° FA• 24• 

5• FA O 44° 

5° FA O 51° 

5° FA • 75° 

5• FA • 23° 

s• FA • so· 

5• FA • 70• 



•eeeeeeei!feeffl!elH!ffeeeeeeeeffieeeeeeeeeeeeeeeeeeeeeeeeeee£ 
D,\lefkly Water Sampling (Data Only) For Datablock 11148910 D 

ll!l!eeeeeeeeeeeeeeeffeeeeeeeeeeeeeeeeceeeeeeeeeeeeeeeeeeeee• 

tteeeeeeeeeeeeeelH!eeeeeeeeeeeeeeeeeeee£ 
D Report Date: 05/03/90 Page: 3 a 
leeeeemeeeeee!eeeeeeffffefffffeeeeeel 

0 \latr•spcf • •watr•o,tv•oatv• 

• • • River "G•Ull•"\lav•• 0 \llnd 0 \latr0 \later•samp0 Samp0 0lsk0 •water•vel •cond 0 \latr•r~•oxyg•oxy;• •crew• • 

• "Time 0 Locat•n"Reed 0 Hght 0 \llnd0 Spcl •turr•0epth0 Dpth0 0pth0 Tran"Turb •val 0 Meth0 (umo•r~•Meth"Cmg 0 Meth"Rprt"Lead0 Rcrd• 

• Date •ccsn• Code °Cft> "<em>"Olr 0 (111/s)"Dlr • <m> •coc1e•c111> •tan)°Cntu>•cnvs>"Code0 /cm>•cc, •coc1e• /l)"Cocle"Code•tnit•Naor• 

"'''''''''''''''''''"''"''''''''''''''''''''''"''''''''''''''''''''''''''''''''''''''''"''f'''''''''''''''''''''''''''''''"'C 
• • • 

•101301a9•1z:00•1oos.1M•-o- • 4• zoo• 3.1· zo· 0,34• sF • 0.2• 18" 92• 0.03• EM• 616°17.6" DM •10.1• EL• s• FA• 99• 

• • • 
0 11/06/89°13:47"1005.7M"·O- • o• 70° z.s• 200• 0.37° SF • 0.2• 15° 65° 0,03• EM • 684°13.4° DM ·11,3• EL • 5• FA • 10• 

0 11/16/89°14:36°i005.7M0 ·0· • 13° 285° 9.3"·0· • 0.31° SF • 0.2° 2° 1700° 0.00° EM • 661° 3. 1° OM 0 11.5° EL • 5• FA • 41° 

0 11/21/89°14:21"1005.7M"·O· • 
• 

,. 35• 2.5°·0· • 0.38° SF• 0.2· 31° 28° o.oo• EM• 788° 9.8° DM ·11,4• EL• 5• FA.• 10• 
• 

0 11/27/89°15:15°l005.7M0 ·0· • 12· 245° 12.5° 245° 0.42° SF• 0.2· 2· ,soo· 0.04• EM• 730°13.0° DM 0 10.4° EL• 5• FA• a3• 

0 12/11/89°14:15°1005.7M0 ·0· 0 6° 315° 4.5° 315° 0.47° SF• o.z• 32° 29• 0.03• EM• 740° 1.s· DM 0 14.6° EL• s· FA• 19• 

• • 
0 12/20/89°14:50°1005.7M0 ·0- • o· 120• 2.1•-o- • 0.41° SF• 0.2• .9• 9• o.oo• EM• 886° o.,. OM ·11,4• EL• 5• FA• 38° 

0 12/29/89°10:30°1005.7M0 ·0• • o• 60· 0.8·-o- • 0.45° SF • 0.2· .9• 15° o.oo• EM ·•O· • 0.6° DM ·12.a• EL • 5• FA • 44• 

• 
•01103/90"13:50•100s.1M·•o- • o• ,so• 1.1•-o- • o.46" sF • o.2•-0- • 31• o.oo• EM• 895' 1,9• DM •11.0· EL• s· FA• 6" 

0 01/24/90°11:03°1005.7M0 ·0· • ,. 90• 1.3° ao· 0.44° SF• 0.2• 24° 49• 0.04• EM• 953• 4.7· DM •12.s· EL• 5• FA• 62° 

0 01/29/90°13:19°1005.7M"·O· • o· 235• 2.s·-0- • o.,o· SF• 0.2· 27° 31• o.oo• EM O 935' 6.9° DM 0 15.4° EL• s• FA• n· 

0 02/05/90°13:50°!005.7M0 ·0· • 6" 200• 4.5°·0· • 0.48° SF• 0.2· 29° 46° o.oo• EM• 893° 7.o• OM 0 13.2° EL• s· FC • 9• 

0 02/21/90°14:39°1005. 7M0 ·0· • 3• 115° 2.3° 40° 0.49° SF • 0.2· 30° 28° o.os· EM • 782° 6.3° DM •1s.8• EL • s· FC • 58° 

• • 
0 02/27/90°15:02°1D05.7M0 ·0- • 4• 275° 3. 0 ·0· • 0.62·.sF .• o.z· 18° 70• o.oo• EM• 832° 7.o· OM 0 12.6° EL• 5• FC • 64° 

• 
0 03/08/90°13:25°1005.7M0 ·0- • 5• 190° 3.5°·0· • 0.68' SF• 0.2· 23• 61° 0.02· EM• 652" 7.9° DM 0 13.6° EL• 5• FC • 20•. 

0 03/16/90°14:52°1005,7H0 ·0· • 27° 240°·0· ·-o- • 1.38° SF• 0.2· 9• 250° o.oo· EM• 615°14.5° DM • 7.s· EL• 5• FC • 39• 

0 03/20/90°15:53°1005.7H"·O· • z· 200•-o- • 200· 1.so• SF• 0.2• 22· 46° 0.07° EM• 663°10.9" DM 0 12.3" EL• s· FC • 46° 

0 03/27t90•14:20°1005.7M0 ·0· • ,. 30° 2.a·-0- • 1.23° SF• 0.2• 21• 62° o.oo· EM• 570°11.9° DM 0 19.2° EL O s· FC • 64° 

• • 
0 04/06/90°13:14°i005.7M"·O· • 9• 330° 9. 0 -0· • 0.71' SF• 0.2• 15• 200• o.oo• EH• 650° 9.s· DM 0 12.7° EL• s· FC • 16° 

'04/12/90" S:18°J005.7M0 ·0· • 2· 260° 1.2·-o- • o.ss• SF• 0.2· 15° ,so· o.oo• EM• 718° 7.o· DH ·10.a• EL• 5• FC • 33• 

004/17/90°13:20°1005.i'M'·O· • a· 10· 4.4°·0· • 0.58' SF• 0.2• 6° 290° o.oo· EM• 663°11.1° OM 0 12.8° EL• s· FC • 56° 
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TABLE L 2 (CONTJNUEDJ 

~ffffeeeeeei!ffiffiitffffffeeffeeeffeeeeeeeeeeaeeeeeefffl!e£ 
u,lleekly \later S.,.:,l ing (Dau On\y) F.or Oatablock- 11149004 fl 

6eeeeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeceeeee¥ 

teeeeneeeeeeieeeeeeeeeffl!f!eeeeeeffeee£ 
a Report Cate: 05/03/90 Page: 4 a 

Aeeeececeeeeeeeeeefftteeeeeeeeff~e• 

• • • • "Sech" • "llatr"Spcf • "llatr0 Ds\v"Ds\v" 

• River 0 Gauge"llave• "llfnd 0 \/atr"llater•s~•Saq,"Dlsk" "llatar"Vel "Cond 0 \latr0 Teq,0 0xyg0 0xyg• "Crew• 

"Time "Locat'n"Read 0 Hght"Wlnd0 Spd °Curr"D4tpth0 Dpth"Dpth"Tran•Turb "Vel 0 Math 0 (umo0 Teq,0 Meth0 (fflll "Meth0 Rprt 0 Laad0 Rcnl" 

• Date "(CST)" Code "(ft) "(cm)"Dlr. 0 (m/S) 0 01r • (,a) "Code"<•> 0 (Cll)"(ntu) 0 (m/l)"Code" /C111) 0 (C) "Code" /\)"Code"Code"lnlt"lhd)r• 

.:..,,,,,u,,,,,u,,,,,,,,,,,,,,,,,,,,u,,,,,wu,,,,,,,,,,,,,,,,,u''"'''''''''"'''''"'''''''''''''''''"''"''''''''"'''"'~ 
0 04/23/90°13:05°1005.7M0 ·0· • 3• 210° 1.8°·0· • 0.45° SF• 0.2• 20" 100° 1E·2" EH• 532°24.0" DH 0 16.0° EL• 

• • • • • • • 
"04/30/90"13:30°1005.7"0 •0· • 9• 310° 5, 0 •0· • 0.55° SF• 0.2• 10• 99• 1e-2• EM• 774°19.8° DH• 7.8° EL• 

• • 
0 08/04/88°12:25°1005.SIC"·O· •-o- ·-o- •-o- ·-o- • 0.38° SF • 0.2• 29" 41° 1e-2· EH • 900°33.9° OM • 8.4° EL • 

• 
0 08/10/118° 8:35"1005.8K"·O· ••0· •-o- ·-o- •-o- • 0.34° SF• 0.2• 16" 98"·0· •EM• 730°28.8° DM • 6.6° EL• 

• • • 
0 08/18/88" 7:12"1005.8K"·0· •-o- •-o- •-o- •-o- • 0.37" SF• 0.2· 17° 53• 0.02• EM• 750"28.8" DM • 3.6° EL• 

0 08/22/88° 8:10°1005.81C"·O· ·-o- •-o- •-o- ·-o- • 0.39" SF• 0.2· 24° 59• 1E·2· EM• 720°28.1" OH• 4.6° EL• 

"Ol/30/88°13:35°1005.BIC"·O· ·-o- ·-0- •-o- •-o- • 0.36° SF • 0.2· 12• 98° 0.04" EM • 600°25.3° DM "19.0° EL • 
• 

•0911,1ss•10:00•1005.BK"·O· • o•-o- •-0- •-o- • o.34" sF • 0.2· 13• ·9°·0· •EM• 590°24.6° DM 0 15.2° EL 0 

0 09/22/88" 9:22"1005.SIC"·O· 8"·0· •-o- •-o- • o.4o• sF • 0.2• 9• ·9°·0• 0 EM• 640°23.2° DM • 7.9° EL• 

0 10/11/88°12:35°1005.8K0 ·0· • 11°·0· ·-o- •-o- • 0.32" SF• 0.2· 8° .9• 0.02• EM• 495°15.6" DH •10.0• EL• 
• 

0 10/21/88° 9:50°1005.8)("•0· 1•-0- •-o- •-o- • 0.,2• SF• 0.2· 15• 
• 

75• o.oo• EM• 475•12.s· DM • 8.3° EL• 
• 

5" FC • 67° 

5° FC • 7° 

5° DB• 38° 

3° DB• 68° 

5° DB • 12" 

5° OB • 38" 

3• DB• 59° 

5° DB • 99° 

5" OB • 122° 

5• 08 • 41 • 

5• 08 • 87° 

"11/02/88"10:20°J005.8K0 ·0• • 7°·0> "·O• 0 ·0· • 0.28° SF• 0.2" .9• 20" 0.03° EM• 460°10,9" DM 0 13.0° EL• 3° OS• 32° 
• 

"11/14/88"11:00"1005.81C 0 ·0· 0°·0· ·-o- •-0- • 0.39° SF• 0.2· .9• 18° 1E·2° EM• 469° 9.5° DM 0 12.8° EL• 
• 

5° DB• 68° 
• 

0 12/07/88°14:20"1005.8)("•0· • 3°·0· •-o- •-o- • 0.36• SF• 0.2· 19° 103" 1E·2° EM• 712° 7.8° DM 0 10.8° EL• 5• DB• 39• 

0 01/20/89°10:10°1005.8K"·0- • 13°·0· ·-o- •-o- • 0.37°.SF • 0.2· 10• 520" o.os• EM• 5!4" 3.o• DM •12.a• EL• ,. 08 • 65° 

0 02/01/89°10:25°!005.8(0 ·0· • 20·-o- •-0• •-0- • 0.46° SF• 0.2· 22• 78" 0.05° EM• 662" 8.3° OM •13,5• EL • 5° OB • 11 • 

0 02/15/89°10:55°1005.8)("•0· o•-o- ·-o- ·-0- • o.39• sF • 0.2• .9• 13" o.oo• EM• 530° 2.2· OM ·-9.0° EL• 5° FA• 24° 

"03/17/89°12:40°!005.8K"·O· • 9"·0· ·-o- ··O· •-o- •Sf• 0.2• 31° 33• 0.03° EM• 1042° 9.2° OM "13.6° EL• 5• FA• 41" 

0 03/21/89°14:55°1005.8"0 ·0· 8°•0· •·O· "·D· • 0.59° SF O 0.2" 8° 280° o.no· EH• 645° 6.9° OM ·12.9• EL• 5° FA• 55° 

0 03/31/89"10:45"1005.8K0 ·0· • 6°·0· •·O· •·O· • 0.39° SF• 0.2" 6° 627° 0.02° EM• 591° 6.5° DH 0 11.3" EL O 5° FA• 98° 
• 

0 04/06/89°12:00"1005.8K0 ·0· • 2·-0- •-o- 0 ·0· • 0.34" SF• 0.2· 10• 160" 0.03" .EM• 630" 9.2° DH O 9.1• EL• 5° FA • 8° 
• • 

0 04/13/89"10:00"!005.8K"·O· • o•-o- •-o- ·-o- 0 a.so· SF• 0.2• 15° 71° o.oo• EH• 675"12.5" DH •11.6° EL• s• FA• 29° 
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TAHU< L-2 ( CONT i NUED) 

tiffffeeeeiffeeeeeeeffiffeffeHiieiffeeeeiffil!eeeeemeeiiie£ 
a.Wv.kly Water S~lll!ll (Data Only) For Datablock W148904 a 
aeeeeeeeeeeeeeeeieeeiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeef 

meeeiiiifttiffeeeeeeeeeetteeeeetteeeeeec 
a Report Date: 05/03/90 Page: 5 a 
,emeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeef 

0,,,,,,,A666666666666666a6666066666Aa6ao6666a6aaAa66a646oa66a6'aa666666o6a664o6aa666a64666aa66666646666ao6a66oa66a6aaA6o66aaoa6a6t 

• • • • • •sech• •watr•spcf • •watr•oslv"Ds\v• • 

• • River "Ga119e"Wave• "Wind •watr•water•s~•san.,"Dlsk• •water"Vel •conc1 •watr•r~•oxyg"Oxyg• •crew• • 
"Tline "Locat•n•Read "Hght•w1nd•spc1 •turr•oepth•opth•opth"Tran•Turb •vel •iceth•cumo•r~•Meth"(mg "Meth•Rprt•Lead"Rcrd• 

• Date •ccsn• Code "Cft> •(Clll)"Dir "Cffl/s)"Dlr • (ml "Code"<m> •cca>"Cntu)"(ffl/s)"Code" /cm>•cc> •coc1e• /l)"Code"Code"lnit"Nror• 

uaa,,a,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,"'''''''''''''''''t,,,,,,,,,,t,,,,,,,,,,,,,,,,,,,,e,aAae,,,,e,,,,,,,a,c 

"04/19/89"10:20°1005.SK"·O· • 1°·0· •-o- ··O· • 0.48" SF• 0.2• 19• 47• 0.00• EM• 557°15.0° DH •1s.e• EL• s· OB• 39• 
• 

"04/24/89"10:05"1005.81(••0· ·•O· ··O· •-o- •-o- • 0.62" SF• o.z• 22• 37• 1E·2" EM• 560°19.7" DH "16.2° EL• 5• DB• 63" 

"05/12/89"11:15°t005.81C"·O· • 4• 90° 3.6· 90• o.s1• SF• 0.2• 26" 46° 0.03" EH• 538°19.6° OM "·9.0° EL• 5• FA• 17" 

0 05/24/89"10:15"1005.81(0 •0· • 4• 330° 3.3• 330• 0.48° SF• 0.2• 19° 66° 0.02" EM• 760•22.7• DH 0 10.7• El• 5° FA·• 54• 

• • 
0 06/01/89° 9:04°1005.81(0 •0· • 10• 150° 4.5•-o- • 0.47° SF• 0.2• 17° 71• o.oo• EM• 570°26.1° DH• 6.s· EL• 5• oa • 10• 

"06/07/89°14:00"!005.81("•0· • 4• 15• 4.8" 15" 0.42" SF• 0.2· 11• 56" 0.04· EM• 512°28.4° DK "15.3° EL• s· JJ • 21· 

"06/21/89°13:55"1005.8K"·O· • 2° 305• 0.6• 280° 0.48" SF• 0.2"•0• • 61° 0.08• EM• 690"30.D" OK 0 16.2" EL• 5" FA• 82° 

0 07/07/89" 9:24"t005.81C0 ·0· • o· 120· 1.2·-o- • 0.40° SF• 0.2• 31• 31• o.oo• EM• 642°28.0° DH• 4.9° EL• 5• JJ • 24" 

"07/11/89"10:00"1005.8K"·O· • 4• 110• 1.3"·0• • 0.42" SF• 0.2· 24° 41° o.oo· EM• 714°31.1° OM• a.0• EL• 5• FA• 38" 

0 07/19/89" 8:15"1005,81C"·0· • 10° 112° 51,• 90° 0.40" SF• 0.2• 15° 98° 0.02° EM• 605"22.8" DH• 9.5° EL• 5° JJ • 75• 

"07/25/89"15:57"!005.81(0 •0· • 1• 340° 3. 0 ·0· • 0.44° SF• 0.2• 18° 67° o.oo· EM• 925°29.2" OM 0 14.2" EL• 5• FA• 83" 

·oa,01189" 8:22"1005.8K"·0· • o• 60° 2.8°·0· • 0.33" SF• 0.2· 12· 89" o.oo· EM• 556"~4.9" DH 0 11.9° EL• 5• FA• 18" 

"08/11/89"13:05"1005.81::"•0· • o· 340° 1.•-0- • 0.40° SF• 0.2• t7• 75• 1E·2° EM• 556"26.7° OM •.9,0• EL• s· FA• so· 

·oa/17/89° 7:45"1005.81("·0· • o· 240° 1.1°·0· • 0.42· SF• 0.2• 23• 46· o.oo• EM• 678°21.2• OH• 8.o• EL• 5• FA• n· 
• 

"08/25/89"10:30"1005.8K"·O· • o• 260° 2.4°·0· • 0.4o• SF • 0.2• 12· 74• 0.00• EM • 5n•24,5• OH • 9.2" EL • 5• FA • 109• 

•o8/31/89"13:40"!005.81C 0 ·0· • 3• o· 3.3•-o- • 0.40° SF• 0.2• 15" 97• o.oo· EM• 586°30.2" DH ·1s.o• EL• 5• FA• 134" 

·09/07/89" 7:48"!005.81:"·0· o· o· 0.6° o• 0.,1· SF• 0.2• 17° 74• 0.02• EM• 627°25.6° OM• a.2• EL• 5• FA• 23• 

·09/13/89" 9:50"1005.81::"·0· • 3• 340• 3.5•-o- • 0.48" SF• 0.2· 18° 63° o.oo· EM• 578°17.2" DM • 6.5" EL• 5• FA• 45• 

•o9/18/89°11:30"1005,8K"·O· 1°·0· ··O· • 200• 0.52· SF• 0.2• ,,. 86· 0.03° EM• 448°22.s• OH 0 13.5" El• s· FA• 52" 

•09/25/B9"1t:00°t005.8K"·0· • 1° 245• 1. ··O· • 0.51° SF • 0.2• 27° 42" 1£·2· EM • 603•.11.a· OM • 8.5· EL • 5• FA • 76" 

•10104/89"14:35"!005.8K"·O· • o• 210• 0.3"·0· • 0.41" SF• .0.2• 23• 44• o.oo· EM• 650"19.4" OM •1,.6. EL• 5• FA• 24• 
.• 
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TAHl,F .J ,- ,: ( 0 1NT l NUED) 

tffeeeeffeieeeeeeeeeeeeefeeeeeeeeeeteeeeeeeeeeeeffeel!eeeee£ 
a.werkly Water Saq,liog (Data Only) For Oatablock W148910 a 

AeeeeeeieeeeeeffieeeeeeeeeeeeeeiieeeeeeeeeeeeeeeeeeeeeeeeH, 

teeeeffeeeffeeiieeeeeeeeeeeeieeffeeeeet 
a Rt!pOrt Datt: 05/03/90 Page: 6 a 
ll!eieeeei!eel!eeeeieeeeeeieeeHeeeeHm¥ 

tia66666'6666'4a6,a66666o6666666666666666666666'6666'66666666666666666666666U666666666666666666666666666666666'666666666'666o6666c 

• • • • • • • "Seel\• "llatr"Spcf • "Watr•Oalv"Oslv" • • 

• • River "Gauge"llave• "Wind 0 \latr•water•s-.,•saq:,"Olsk" •water"Vel "Cond •watr•r~•oxyg•oxyg• •crew• • 

"Time "Locat•n•Reed 0 Hght"Wlnd"Spd •curr0 Depth"Dpth0 Dpth"Tran•Turb "V•l "Metl'l"(umo•Teq,"Meth"(mg "Meth"Rprt"Lead"Rcrd" 

• Date •ccsn• Code "Cft> •cc111>"Dlr "Cia/s)"Dir • <111> •coc1e•c11> •cc:111>"Cntu)"Clll/1)"Cocle" /Cll)"CC> •coc1e• /l)"Code"Cocle"lnit"Nntir• 

u666666'666666666666666666666666666666666666U6a666666'66666666'6666UU666666666666t6666666666'666666666666666666666'6666U66666(: 

0 10/13/89"15:20°1005.BK"·O· • 3• 240" 1.a·-0- • 0.44° SF• 0.2• 15• n· o.oo· EM• 535°24.4" OM 0 ·9.0° EL• 5• FA• 49• 

• • • 
0 10/17/89°13:21"1005.SK"·O• • 12· 320° 6.2•-0- • 0.43° SF• 0.2• a• 190° o.oo· EK• 658°13.5° DM •10.2• EL• 5• FA• 71° 

• • 
0 10/23/89°11:20"1005.81C0 •0• • o• 50• 0.5°·0• • 0.42" SF• 0.2• 30" 44• o.oo• EM• 676°15.8" DM • 9.o• EL• 5• FA• 75• 

• • • 

· 0 10/30/89°12:10°1005.BK"•O· • 3° 200° 3.5°·0· • 0,35° SF• 0.2° 18° 73• 0.02" EM• 633°17.7" DM 0 11.4° EL• 5° FA• 100° 

• • 
0 12/11/89"14:30"1005.8K0 ·0· • 6° 315° 4.9°·0· • 0.46° SF• 0.2· 25• 42° o.oo• EM• 739• 2.0· DM 0 14.4° EL• 5• FA• 20· 

"12/20/89"14:20°1005.BK"·O· • o• 120" 2,3°·0• • 0.44° Sf• 0.2" ·?• 9° 0.00° EM• 909" 1.1° DM 0 13.6° El• 5° FA• 37° 

0 12/29/89"10:10°1005.8K"·O· • o· 60° 0.6°·0· • 0.46° SF • 0.2• .9• 16° 0.00• EM ·-o- • o.s· DM 0 13.2" EL • 5• FA • 43•. 

001/03/90°13:30°1005.BK"·O· • o• ,so• 2.1·-o- • 0.44° SF• 0.2•-o- • 23• o.oo• EM• 667" 2.0• DM 0 13.1° EL• 5• FA• 5• 

• • • 
0 01/24/90°11:20°10D5.81C0 ·0• • ,. 90• 1.•-0- • 0.48° SF• 0.2· 43• 45• o.oo• EM• 942° 4.2° DM •12.s• EL• 5° FA• 63° 

• 
0 01/29/90°13:45°1005.BK"·O· • o• 235° 2.•-0- • o.:sa• Sf• 0.2• 23" 43• c.oo• EM• 875" 6.6" DM 0 16.9° EL• 5• FA• 73• 

0 02/05/90°14:00°1005.BK"·O· • 6° 200· s.• 200· 0.47° SF• 0.2· 19° 69" 0.03° EM• 896° 7.5° DM 0 19.3° EL• s· FC • 10• 
• 

0 02/21/90"14:53°1005.BK"·O· • 2· 115° 2.4°·0· • 0.44° Sf • 0.2· 24° 30° o.oo· EM • 763° 7.5° DM 0 19.4° EL • 5• FC • 59• 

0 02/27/90°15:15°1005.81C"•O· • 5• 275° 3.5°·0· • 0.60° SF • 0.2· 23• 55• o.oo• EM • 831° 1.2· DM "13.4° EL • 5• FC • 65° 

• • • • • • • 
0 03/08/90°13:36°1005.8':0 ·0· • 5° 190° 3.5°·0· • 0.62° SF • 0.2° 21° 74• 1E·2° EM • 636° 7.8• DM 0 15.7° EL • 5• fC • 21° 

•. . . 
0 03/16/90"15:01"1005.BK"·O· • 27° 240°·0· ··0· • i,45° SF• 0.2• 7• 230" o.oo· EM• 615°14.5° DM • 7,6• EL• 5• FC • 40° 

• 
0 03/20/90°16:02°1005.BK"·O· • ,. 200·-o- • 210• 1.so• SF• 0.2• 22• 42° o.os• EM• 660"10.5° DM 0 13.4° EL• 5• FC • 47• 

"03/27/90°14:40°1005.BK"·O· • ,. 30• 2.1"·0· • 1.21· Sf• 0.2· 25• 54• o.oo· EM• 576°10.0° DM 0 18.3° EL• s· FC • 65° 

0 04/06/90"13:28°!005.8K"·O· • 1s· 330° 9.5°·0· • 0.12· SF• 0.2· 12• 290" o.oo· EM• 539•10.o• OM 0 13.2° EL O s· FC • 17° 
• 

"04/12/90° 8:30"1005.BK"·O· • 2· 260° 1.4"·0· • 0.56° SF • o.z• 14° ,so· 0.00' EM • 551° 7. 1• DM •11.a• EL • s· FC • 34• 

.. 
"04/17/90"13:40°1005.BK"·O· • s• 10• 5. 0 -0· • o.sa• SF• 0.2° 6° 470° o.oo· EM• 531°12.9° OM •11,4• EL• .. 
0 04/23/90°13:20"1005.8':0 ·0· • 3° 210• 1.8°-0• • 0,40° SF• 0.2· 17° 55• 1E·2" EM• 514°24.4" OM 0 19.1" EL• 

0 04/30/90°13:40°1005.BK"·O· • 12· 310° 4.8°·0· • o.ss• SF• 0.2• 10• 250° 1E·2° EM• 531•1a.0· DM ·11.1• EL• 

L-12 

5° FC • 57° 
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• 

5° FC • 8° 



APPENDIX DPR.-M 

WE'l'LAND EVALUA'l'ION TECHNIQUE 

B'ORBWARD 

APPENDIX DPR-M provides baseline information from the application of the 
Wetland Evaluation Technique (WET) developed by the Waterways Experiment 
Station. A post-project analysis using WET will be performed at the same 
intervals as the re-evaluation of the WHAG and AHAG analyses. 



WET 2.0 

FORM A: SITE DOCUMENTATION (Page 1 of 2) 

Part 1 - Background Information 

Evaluation Site.: sl)D~~ LAt'E Date: ----------------------Q 1.1 o s.: {sRVHtu l1..-s.~crs I.J-(., fi-10 i(p c}.$ 
I ) ) I 

Site Location (Section. Range. and Township): Nv-n...>ur.H::., 11... - uc. ,~ - 9-
1 

fa, 1~, 18/~
1

;>._ 'i 
~0.L>c\0'-'"1 Co., \L.Lt 1-,101 s; lu,~01~ R,'1£R. Htl.H 

Has the evaluator taken a training course in WET Version 2.0? __ 'j.....,6_S ______ _ 

Agencies/Experts Contacted: J)AN Sil•"" WfS; f::o,., 'fAis,soie...,..J:" <;tu£, 
I 

Circle the assessment levels to be completed? ® SS-2 E/O-3 HS 

Is the wetland tidal or nontidal? If the wetland is nontidal. indicate the 
month(s) that represent wet. dry. and average conditions. or if only average 
annual condition will be used. give rationale. Also. indicate if the 
previous 12 months of ·precipitation has been above. below. or near normal. 

NOl-ll\D~L; µJCT~ AP~it...MA1.JuNE 1 Jy1..'( • t>P.-1: Oc,, D£-C. 1 J,-.JJ, F~B,~ AvG- • Nt,"1 1 

tru&;;J ~~PJ f\.lov; Pe,1o.:1e,v..~ ,9 t-1.~N"'\tl\§ 
1 

Is this evaluation an estimate of past conditions or a prediction of future 
conditions? (If answer is yes. explain nature and source of predictive data.) 

No - c"u;.T,NC:r Cof.}t)\\\Qi-l~ 

Will alternative ratings be used to evaluate any of the functions or values 
(if yes, explain)? 'tE~ - W+IAC':r Wll .. tiLtf'E l·h.-11.t.,,,_.,. E""\,\JA~10"' G:utt)Su"-l!'.t 

P.I-IJ::i ~flltt c;.r;_<;;S,.£.rt~NT v1'bE:L11J~ 

Part 2 Identification and Delineation of Evaluation Areas 

Sketch a map on the following page, or attach a suitable map (photocopy of 
topgraphic map} that shows the following information: 

Boundaries of the AA. IA. and IZ, and the location of service areas. 
Watershed boundaries of AA, and service areas. (T"" lo.(s12 i-o o.e\;r,to..+e... a.'t~ 
Extent of surface water in the AA during the wet and dry seasons. ( r. o n,J J ;.f+er< 
Open water (channels and pools) within and adjacent to the .'\A. ,~.,,._ ~,,,, "''A\} Sr 
Normal direction of channel or tidal flow [fo.tc,.lr~+ +o c.\.-.o.t-•(!..\\ 
Normal direction of wind-driven waves or current. (s h w I so-,z,t-,1\H ivw\ 
Impact area(s). 
Scale of distance and north compass direction. 

Explain the procedures used to identify or delineate the AA. IA. IZ. service 
areas. and the watersheds of these areas if they differed from the 
guidelines out:lined in Section 2.7. A A = I A j o+l-.er wt se... d.,~ ,,o~ '9;Lfgr, 

-- Continued --
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WET 2.0 

i"OBM A: SITE DocmmNTA'?IOH (Page 2 of 2) 

Part 2 (Cont.) 

Est:iJllate the eztent of the following areas: 

Assessment Area = 3, ooo acres 
Impact Area = 3 oo o acres (only if applicable) 
Watershed of AA =d..b,,.f<?O acres/ :3.;oo miles 2 (acres 
Wetlands in AA = ~~ ctbo acres . > 

!...O v,.)E° 

X 0...0016 = miles) I J..l,..i uOIJ' R. re, 
l.-Au-.e.A,.,&r L+.D 

Wetlands in the watershed of closest service area= acres ---Wetlands and deepwatar in the watershed of closest service area~=---- acres 

How were locality and region defined for this evaluation? 
loc.A1.1T""f:= Poo'- '3.fe· OF" t·h~~,c;s1PP1 ~1\/l:.R 

Sketch of Evaluation Areas (or attach map): 

M-2 



~~~~~L'ts:h--:f''"\-t~Hitt::~li~,!;-,;",!f·~., dl~?!=.:!~~r~i"f;t';~ift~ 

. _··,' .... ,, : ,-

LO"'-'J \.c.:.11-\ \T" C' .. ;:-

S1ii.;,1:.,;\c..-c A~tl: A 

, i ~; ~: r1\~~~~:,~-

, 
I l,f ' 

~-.. vj • 

:--~,-1:>.__-JII 'JPc}::~~d-_;onc' '\~~ 
"/

1
1""~ 0--~\~~ I IJ~~+;: -~' 

-1 , r~r~ ... ~¾-/~~ 
)11;~\ ... 'I,~,, F-·:.' A 'C.;.A" 
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Summary of E'\l'aluation Results for "swan" 

Social 
Significance Effectiveness Opportunity 

Ground Water Recharge M u * Ground Water Discharge H L * Floodflow Alteration H H M 
Sediment Stabilization M H * Sediment/Toxicant Retention H H H 
Nutrient Removal/Transformation M H H 
Production Export * M * Wildlife Diversity/Abundance H * * Wildlife D/A Breeding * M * Wildlife D/A Migration * L * Wildlife D/A Wintering * H * Aquatic Diversity/Abundance H L * Uniqueness/Heritage H * * 
Recreation H * * 

Note: "H" = High, "M" = Moderate, "t•• = Low, "U0 = Uncertain, and 
"*"•s identify conditions where functions and values are not evaluated. 
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WET Answer Dataset for "swan" 

I sl - y 6.2 - y l2Be(w) - n l3Ba(d) - n 
s2 - y 7 - i 12Be(d) - n l3Bb{x) - n 
s3 - n 8.l - y l2C(x) - n 13Bb(w) - n 
s4 - n 8.2 - n l2C(w) - n 13Bb(d) - n 
s5 - n 8.3 - y l2C(d) - n l3Bc(x) - n 
s6 - y 8.4 - n 12Ca(x) - n 13Bc(w} - n 
s7 - n 9.1 - n 12Ca(w} - n 13Bc(d) - n 
s8 - n 9.2 - y l2Ca(d} - n 13Bd(x) - n 
s9 - y 9,3 - n 12Cb(x) - n 13Bd(w) - n 

slO - y lOA - y l2Cb(w) - n 13Bd(d) - n 
sll - n 10B - n 12Cb(d) - n 13Be(x) - y 
s12 - n lOC - n 12Cc(x) - n 13Be(w) - y 
s13 - n 10D - n 12Cc(w) - n 13Be(d) - y 
s14 - n lOE - n 12Cc(d) - n 13C(x) - y 
s15 - y lOF - n 12Cd(x) - n l3C(w) - y 
s16 - n 11 (x) - n 12Cd(w) - n 13C(d) - y 
s17 - n ll(w) - n 12Cd(d) - n 13Ca(x) - y 
s18 - n 11 (d) - n 12D(x) - n 13Ca(w) - y 
s19 - n 12A(x) - y 12D(w) - n 13Ca(d) - y 
s20 - y 12A(w) - y 12D{d) - n 13Cb(x) - y 
s21 - y 12A{d) - y 12Da(x) - n 13Cb(w) - y 
s22 - y 12Aa(x) - n 12Da(w) - n 13Cb(d) - ·y 
s23 - n 12Aa(w) - n 12Da(d) - n 13Cc(x) - y 
s24 - n 12Aa(d) - n 12Db(x) - n 13Cc(w) - y 
s25 - y 12Ab(x) - n 12Db(w) - n 13Cc(d) - y 
s26 - n 12Ab(w) - n 12Db(d) - n 13Cd(x) - n 
s27 - y 12Ab(d) - n 12E(x) - n 13Cd(w) - n 
s28 - n 12Ac(x) - n 12E(w} - n 13Cd(d) - n 
s29 - n 12Ac(w) - n 12E(d) - n 13D(x) - y 
s30 - y 12Ac(d) - n 13A(x) - y 13D(w) - n 
s31 - y 12Ad(x) - n 13A(w) - y 13D(d) - y 
1.1 - n 12Ad(w) - n 13A(d) - y l3Da(x) - y 
1.2 - n 12Ad(d) - n 13Aa(x) - n 13Da(w) - y 
1.3 - n 12Ae(x) - y 13Aa(w) - n 13Da(d) - y 

2.1.1 - n 12Ae(w) - y 13Aa(d) - n 13Db(x) .• y 
2.1.2 - y 12Ae(d) - y l3Ab{x) - n l3Db(w) - n 
2.1.3 - y l2B(x) - n 13Ab(w) - n 13Db(d) - y 
2.2.1 - n 12B(w) - n 13Ab(d) - n 13E(x) - n 
2.2.2 - y 12B(d) - n 13Ac(x) - n 13E(w) - n 

3.1 - y 12Ba(x) - n 13Ac(w) - n 13E(d) .. 
3.2 - n 12Ba(w) - n l3Ac{d) - n 14.l{x) - y 
3.3 - n 12Ba(d) - n 13Ad(x) - n 14.l(w) - y 
4. 1 - y 12Bb(x) - n 13Ad(w) - n 14.l(d) - y 

4,2A - n 12Bb(w) - n 13Ad(d) - n 14.2(x) - n 
4.2B - n 12Bb(d) - n 13Ae(x) - y 14.2(w) - n 
4.2C - n l2Bc(x) - n 13Ae(w) - y 14.2(d) - n 
4.2D - y 12Bc(w) - n 13Ae(d) - y 15, lA - y 

5.1.1 - y 12Bc(d) - n 13B(x) - y 15.1B - n 
5 .1.2 - n 12Bd(x) - n l3B(w) - y 15. lC - n 

5.2 - n 12Bd(w) - n 13B(d) - y 15.2 - n 
blank - u 12Bd(d) - n 13Ba(x) - n 16A(x) - y 

6.1 - y 12Be(x) - n 13Ba(w) - n 16A(w) - y 
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' WET Answ~r Dataset for "swan" 

16A(d) - y 31. 3(x) - n 36.1.l(x) - n 43B(d) - n 
16B(x) - n 31.3(w) - n 36.1.l(w) - n 43C(x) - n 
16B(w) ,.. n 31.3(d) - n 36. 1.l(d) - n 43C(w) - n 
16B(d) - n 31.4(x) - i 36.l.2(x) - y 43C(d) - n 
16C(x) - n 31.4(w) - i 36.l.2(w) - y 43D(x) - n 
16C(w) - n 31.4(d) - i 36.L2(d) - y 43D(w) - n 
16C(d) - n 31.5(x) - y 36.2.l(x) - y 4.3D(d) - n 

17 - n 31.5(w) - y 36.2.l(w) - y 43E(x) - y 
18 - n 31.5(d) - y 36.2.l(d) - y 43E(w) - y 

19.lA - i 31.6A(x) - n 36.2.2(x) - n 43E(d) - y 
19.1B - y 31.6A(w) - n 36.2.2(w) - n 43F(x) - n 
19.2 - y 31.6A(d) - n 36.2.2(d)-: n 43F(w) - n 
19.3 - y 31.6B(x) - y 36.2.3(x) -:·n 43F(d) - n 
20.l - i 31.6B(w) - y 36.2.3(w) - n 43G(x) - n 
20.2 - i 31.6B(d) - y 36.2.3(d) - n 43G(w) - n 

21A - n 31.6C(x) - n 37 - y 43G(d) - n 
21B - n 3l.6C(w) - n 38.l - n 43H(x) - n 
21C - y 3l.6C(d) - n 38.2 - n 43H(w) - n 
21D - n 31.6D(x) - n 38.3 - y 43H(d) - n 
21E - n 31.6D(w) - n 38.4 - n 43I(x) - n 

22.l.l - y 31.6D(d) - n 38.5 - n 43I(w) - n 
22.1.2 - i 3l.6E(x) - n 38.6 - n 43I(d) - n 

22.2 - y 3l.6E(w) - n 38.7 - y 44A(x) - y 
22.3 - n 31.6E(d) - n 38.8 - i 44A(w) - y 

23 - n 32A - y 39 - y 44A(d) - y 
24.1 - y 32B - n 40.1 - n 44B(x) - y 
24.2 - y 32C - n 40.2 - y 44B(w) - y 
24.3 - n 32D - n 41.l - y 44B(d) - y 
24.4 - n 32E - n 41.2 - n 44C(x) - y 
24.5 - n 32F - n 42.l.l(x) - y 44C(w) - y 
2S.l - y 32G - n 42.1.l(w) - y 44C(d) - y 

25.2A - n 32H - n 42.1.l(d) - y 44D(x) - y 
25.2B - y 32! - n 42.l.2(x) - n 44D(w} - y 

2S.3 - y 32J - n 42.l.2(w) - n 44D(d) - y 
26.1 - y 32K - n 42.l.2(d) - n 44E(x) - y 
26.2 - n 33A - y 42. 1. 3(x) - n 44E(w) - y 
26.3 - y 33B - n 42.l.3(w) - n 44E(d) - y 
27 .1 - n 33C - n 42.1.J(d) - n 44F(x) - y 
27.2 - i 33D - n 42.2.l(x) - y 44F(w) - y 
27.3 - i 33E - n 42.2.l(w) - y 44F(d) - y 

28 - n 33F - n 42.2.l(d)..: y 44G(x) - y 
29 .1 - y 33G - n 42.2.2(x) - y 44G(w) - y 
29.2 - y 33H - n 42.2.2(w) - y 44G(d) - n 

30(x) - n 33I - n 42.2.2(d) - y 44H(x} - n 
30(w) - n 33J - n 42.2.3(x) - n 44H(w) - n 
30(d) - n 33K - n 42.2.3(w) - n 44H(d} - n 

31. l(x) - n 34.1 - n 42.2.J(d) - n 44I(x) - n 
31.l(w) - n 34.2 - n 43A(x) - n 44I(w) - n 
31. l(d) - n 34.3.1 - y 43A(w) - n 44I(d) - n 
31. 2 (x) - n 34.3.2 - n 43A(d) - n 45A - y 
31.2(w) - n 35.1 - n 43B(x) - n 45B - n 
31.2(d) - n 35.2 - i 43B(w) - n 45C - n 
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WET Answer Dataset for "swan" 

45D - n 48B(w) - n 49.2(x) - y 55.3 - u 
45E - n 48B(d) - n 49.2(w) - y 55.4 - u 
45F - n 48C(x) - n 49.2{d) - y 56.l - u 
45G - n 48C(w) - n 49.3(x) - y 56.2 - u 

46A(x) - y 48C(d) - n 49.3(w) - y 57.l - u 
46A(w) - n 48D(x) - n 49.3{d) - y 57.2 - u 
46A{d) - y 48D(w) - n 50(x) - y 58 - u 
46B(x) - n 48D(d) - n 50(w) - y 59.l - u 
46B(w) - y 48E(x) - n 50(d) - y 59.2 - u 
46B(d) - n 48E(w) - n 51.l - u 60 - u 
46C(x) - n 48E(d) - n 51.2 - u 61 - u 
46C(w) - n 48F(x) - n 52.l - u 62 - u 
46C(d) - n 48F(w) - n · 52. 2 - u 63.l - u 

47A - y 48F(d) - n 53.l - u 63.2 - u 
47B - n 49.l.l(x) - y 53.2 - u 64 - u 
47C - n 49.l.l(w) - y 54(x) - u CR - u 

48A{x) - y 49.l.l(d) - y 54(w) - u 1 - u 
48A(w) - y 49.1.2(x) - n 54(d) - u 2 - u 
48A(d) - y 49.l.2(w) - n 55.l - u 3 - u 
48B(x) - n 49.l.2(d) - n 55.2 - u 4 - u 
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WET :l. 0 

FORM C: SUPPJ,EHENTARY OBS~VATIONS 

Evaluation Site: S w A ..l LA t::: £. 

Indicate the species. species groups. and activities that are actually 
observed. reliably reported. or known to occur at the AA on a regular basis. 

FISH SPECIES GROUPS* 

1. Yarmwater Group 
2. Coldwater Group 
3. · Northern Lake Group 
4. Coldwater Riverine Group 

FISH SPECIES 

WATERFOWL SPECIES GROUPS** 

1. Prairie Dabblers 
2. Black Duck 
3. Wood Duck 

NESTING 
©or N 

Y or® 

4. Common and Red-Breasted Mergansers cr~:jN 
5. Hooded Merganser Y or 
6. Canvasback, Redhead. Ruddy Duck Y or 

y· or 7. Ring-necked Duck 
8. Greater and Lesser Scaup 
9. Common Goldeneye 
10. Bufflehead 
11. Whistling Ducks 
12. Inland Geese 
13. Tundra Swan 
14. Brant 

BIRD SPECIES 

RECREATIONAL ACTIVITIES 

Hiking 

Photo ra 
Swimming 

SailingS!------. 
Power (j°oati.::§) 
Canoeing 
Kayaking 

CONSUMPTIVE ACTIVITIES 

Y orl Y or 
Y or 
Y or 
Y or 
Y or® 
Y or® 

Snowmobiling 
Skiing 
Snowshoeing 
Ice Skating 

OBSERVED/REPORTED 

~:® 
Y or <ID· 
Y or® 

OBSERVED/REPORTED 
Y or N 
Y or N 
Y or N 

OBSERVED/REPORTED 
MIGRATIID WINTERING 
~or N 

or N 
©or N 
C.Vor N 
©or N 
©or N 
~or N 
©or N 
©or N 
©or N 
Y or@ 

a}or N 
Y or® 
Y or6 

Y or® 
($)or N 
Y or® 

C!>or N · / 
or N 
r N 
r N 

Y or® 
©or N 
Y or® 
Y or@ 
@or N 
Y or® 
Y or® 

OBSERVED/REPORTED 
Y or N 
Y or N 
Y or N 

nal Fieldtri 
Horseback Riding 

CFur Harvest~ni) ,,,.gommercial/Sport 
Timber Harvest '1,iatural Food Gai~) 

Peat Harvesting 
Water Supply 

* Fish species groups are explained on page 138 
** Waterfowl species groups are explained on page 1647 
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APPENDIX DPR-N 

F.Ama.AND PROTECTION POLICY ACT DOCOMEN'rATION 

FOR.EWARD 

APPENDIX DPR-N provides a letter from the St. Louis District to the Calhoun County Field Office of the Soil Conservation Service at Harden, Illinois regarding potential farmland conversion impacts induced by the project. 



REPLY TO 
ATTENTION OF 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS, MISSOURI 63103-2833 

Plan Formulation Branch 
Planning Division 

Mr. Christopher Borden 
District Conservationist 
U.S. Soil Conservation Service 
Hardin, Illinois 62047 

Dear Mr. Borden: 

As you are aware, the St. Louis Corps District is 
currently involved in a habitat rehabilitation project at 
Swan Lake, Calhoun County, Illinois. In accordance with 
the Farmland Protection Policy Act, we are hereby forward-
ing Form AD-1006 with Parts I and II completed. A table 
has also been included to give a fuller explanation of the 
acreages involved. We have also provided maps (developed 
from U.S.G.S. maps) showing the areas to be converted 
directly and indirectly by the alternative plans. 

If you require further information, please contact 
Mr. Dave Gates; of our Planning Division. 

Enclosure 

Sincerely, 

ll~t~f c_ c!_-~~l--hc __ , 
David Leake · .•· ) 
Chief, Plan 

Branch 

N-1 

Formulation 



U.S. Department of Agriculture 

FARMLAND CONVERSION IMPACT RATING 
PART I {To be complered by Federal Agency) Date Of u nd Evatuat,on Reque,i'1/ ~EMl2t:=lf' /990 

Name Of Proiect ...SlUJ:}N L, r.,/(c /../r-J/3; T/JT /?c-JJlt/3/L I T/JT/0. rJedtral PJ:Jcy !4"}/:..,~ CaRP.f t!J .IC /-:.A J/.:' n.Jt'7,";:,(J 1 

tiART U {To be complet«{,by SCS) ... , · . ''.- >·, ;:;, ',>,::.\.)?~ ~~.-,. , .. ~8!..5~,;~.".:ith~.! •. ·:d;~ij~~~~;;;·~)c;((t\;~_: <. .J,, -1· . , ... ,.,.,. ·:- •· _·..,.-\::~-..,".t;,j2'.: 1'~~:~•:1·'· ;~ ... _.·--.... ~•};'_,<•~,,.._,.,l:S•i•,., .... ~~"'\~<Qli'. •:~•·••·•'-~ .,.~.., 

'.:f;:: Does~• site contain prime, unique, statewide or local impcrtant~l'/; \'~.;,4 Yuf .Nc4~~J~ F~~~t1f~~'.: 
, ' (If no, the FPPA does not apply - do not completudditional pa,tt alt.hi, form).:?'': '. •.•:.~t:t.-:.::i·':•7·.\· l:J::;; · .. ·. ~-~,":;;~; t :-.'¢.·.~,·: '.· 

.:. Ma,ior Crop(#) , · . - Farmabl~ I.And~!:' Govt~.JU!iadictlon.:_: ··::;<-"".!.- Amour,~ tlfJ••~nd Al _P~fl~ 
'~-;~ ~: ,~·>1 · . - ... _., . . ... =. • ~;{;_;4/~ -:~;~-);~~;·~--~~-;~--~:_;/·:"(._. -~-.::_: ·km# i~:--~ ---~.-:~~~~(~~~-.;~~-~::~-~ 
r~~°'t~:~~~r;,:n.:-~}r _ _,:-,_;.":\t~7.i:Z::~il~~~:;2-:~~r~t~~~~t~t:~~!.•~-
PART Ill {To be completed by Federal Agency) 

A. Total Acres To Be Converted Directly 
8. Total Acres To Be Converted Indirectly (~·/",;i._ 
C. Total Acres In Site ( 

f>~R.T_J'!,(Ta,b.comp/«.d by SCSI Land Evaluation Information• · "--i, ..•.. 
-A. Total Acres Prime And Unique·Farmland - · 
B. · Total Acres Statewide And Local Important Farmland 
C. Percentage Of Farmland In County Or Local Govt. Unit To Be Converted 
D. Parcemage Of Farmland In Govt. Jurisdiction With Same Or Higher R.i.t!ve Value 

PART V (To be completed by SCS) Land Evaluation Criterion 
Relative Vatue Of Farmland To Be Converted (Scaltt of Oto 100 Points/ 

PART VI (To be completed by Federal Agency) 
Site Assessment Critttria fThett crir.ri• aff! axp/aint!d in 7 CFR 658.S(b} 

1. Area In Nonurban Use 
2. Perimeter In Nonurban Use 
3. Percent Of Site Being Farmed 
4. Protection Provided Bv State And Local Government 
5. Distance From Urban Builtup Area 
6. Distance To Urban Support Services 
7. Size Of Present Farm Unit Compared To Average 
8. Creation Of Nonfarmable Farmland 
9. Availability Of Farm Support Services 

10. On-Farm Investments 
11. Effects Of Conversion On Farm Support Services 

Maximum 
Points 

,:;, -~1 A p.lternative ~te 

! 
_ 12. Compa1ibilitv With Existing Agricultur~a_l _U_se _____ ·--r------i-------------t------:------

TOTAL SITE ASSESSMENT POINTS 

PART VII (To be completed by Federal Agency) 

Relative Value Of Farmland {From Parr V) 

Total Site Assessment (From Parr VI above or a local 
s, re assessment 1 

TOT AL POINTS (Tor::il of above 2 lines) 

I 
Site Selected i Date Of Select,on 

N-2 

160 

I 
100 .- I 
160 

260 
Was A Local S11c A5ses5men1 Used' 

Yes O No D 



Revim~d J 0/H l 

F/\HMI./\NlJ ,_'.t)Vl•:J{;;J,;N 

::WAN Ll\KJ•: PHt),JE(:'/' ll/\IllTA'J' l{J<:JlAlllLl'J'/\TfuN J.:NllANCEMim'J' PHO,JECT 

ACkE/\GE STATlJ!; 

1. ACRES TO BE CONVERTED 
DIRECTLY 
A. BORROW/PONDING AREAS 
B. FOR CONSTRU~fION 

(LEVEE/DIKE) 
C. O&M (ROADS, PARKING 

LOTS) 
D .. TREE PLANTING AREAS 

TOTAL ACRES TO BE 
CONVERTED DIRECTLY 

2. ACRES TO BE CONVERTED 
INDIRECTLY 2/ 
A. TOTAL CONVERSION 

(I.E. ACRES BELOW 
422 NGVD) 

B. PARTIAL CONVERSION 
(I.E. ACRES ABOVE 
422 NGVD, BUT BELOW 
424 NGVD) 

TOTAL ACRES TO BE 
CONVERTED INDIRECTLY 

3. ACRES NOT COVERTED 

4. TOTAL ACRES IN SITE 

ALTEHNAT1 VE PLl\N!3 
(ACkl<:S IMPACTED) 1/ 

PlJ\N A PLAN B PLAN C 

0 
0 

0 

0 

0 

0 

0 

0 

600 (55) 

600 

0 
0 

0 

0 

0 

0 

0 

0 

600 (55) 

600 

(SELECTED PLAN) 

20 
14 

1 

5 

40 

20 (10) 

540 (45) 

560 (55) 

0 (55) 

600 

l/ Doea not include acreage impacts associated with a hillside 
sediment control program. 

?J The productivity of these lands could be diminished due to a 
pro,iect modification of locaJ. hydrology_ Lake will be managed at 
times one foot hieher than previously. If it is assumed Lhat 
this elevated water is severe enough to totally eliminate crop 
J>rodnct ion, then about 20 acres of cropland would be eliminated. 
[~e to closing off of the lower lake, lake water level 
fluctuations will be more dependent on interior runoff than on 
r· i ver st;ige. Hyroloey effer.tB could extend up to elevation 424 
NCVD, Lhif, ,:onlrl conceivably impact up t.o an additional 540 
;1c:rt:;,; ,.)f crui•lcrnd. mo~JL of which iG Federally owned. It is 
a~J:-,umed t}F1 t. Lht: hi /~her· U1e crop] and is from the Jake f;urface, 
thr• ],,:;,: ;,.;,c;vnre wi 11 be thP imr,;1ct.t. t.n thcBe land~,-

(:ll) .. Pori.i()ri of ilC!'<:r-; Lh;it arn 1wivat.cly own11d. all ot.her 
r:r·"p] .-,rid ,1cr,.i,1r,:P,-; ,1r,) F<!dnr,, I 1 y nWlH!d landi; ma.nil~nd for fi Bh and 
wi ldl ire J>llf'l"J:;1;,;_ 
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ut11teo -:states 
Department of 
Agriculture 

.:,Oil 
Conservation 
Service 

Mr. Steve Chard, Chief 
Bureau of Farmland Protection 
Division of Natural Resources 
Illinois Department of Agriculture 
State Fairgrounds Box 19281 
Springfield, IL 62794-9281 

Dear Mr. Chard: 

90 Kriege Farm Road 
Edwardsville, Illinois 
62025 

September 3, 1991 

Please apply the statewide LISA system to the Swan Lake 
project in Calhoun County. 

An AD-1006 with attachments are enclosed. 
report to: 

Please send your 

. fJ1 ,, flu&_<,y 
I Yo;cfa 1 l ey {/ 
Area Resource 

cc: Clarence Buel 

RB/mr:lisaswnlk 

Tne Soil Conservation Serv,ce 
is an agency of the 
Department of Agriculture 

Clarence Buel 
Planning Division 
U.S. Army Corps. of Engineers 
1222 Spruce St. 
St. Louis, MO 63101-2833 

N-7 



U.S. Department of Agriculture 

FARMLAND CONVERSION IMPACT RATING 
PART I (To be completed by Federal Agency) Date Of Land Evaluation ReJ:)~l::- 3/ /9'ltJ 

Name Of Projects /-..ak. . w,AJ /J. J./11l:fof f?pJ1,, k:lt"t: rYtf:>4./ Federal 1j~Y ln/1lved 
'r/.,/,1/ lbr~.S d E°J1Ja,:Nl"?F'r' S 

Proposed Land Use+ k , / f. { County And s't!::,/ lu~ A.} t(), , 
Ls '\uJ l I f> lAINO,U/4,-J,v 1 - t/,, 

Date Request Received By SCS _ , 

1~/ PART II (To be completed by SCS) ~J "/Vt.~ 
Does the site contain prime, unique, statewide or local important farmland? Yes No Acres Irrigated Avera~ Farm Size 

(If no, the FPPA does not apply - do not complete additional parts of this form). 
~. 

D - 3z./ 
Major Crop(s) Farrnable Land In Govt. Jurisdiction Amount Of Farmland As Defined in FPPA 

/'t>. '< ,J , ~lA .hl /\J'<!, Acres: 3 / z_~(), ·aotJ % 'if 7, Acres: 3 l 2.0C {J % <27,' 
Name Of Land Ev~t: r;;~1:, Name Of Loc&I ~essmtJ_ystem Date Land Evaluation Returned By SCS 

.S Wt -e_. 9'-3-'l I 
PART Ill (To be completed by Federal Agency) 

Alternative Site Rating 
Site A Site B Site C Site D 

A. Total Acres To Be Converted Direct!y D 0 ss 
B. Total Acres To Be Converted Indirectly D i!;, -
C. Total Acres In Site (;13tJ /4 t) /) ~::-,-

PART IV (To be completed by SCS) Land Evai,.rntion lnformation 

A. Total Acres Prime And Unique Farmland - 33 
B. Total Acres Statewide And L.iaca! !mpo~tant i=arm!and - - -
C. Percentage Of Farmland In County Or Local Govt. Unit To Be Cor.verted - - ,. 06000 I 
D. Percentage Of Farmland In Govt. Jurisdiction With Same Or ~igher Relat,ve Value - -- '3 2.. ::,-

PART V (To be completed by SCS) Land Evaluation Criterion 
Relative Value Of Farmland To Be Converted (Scale of Oto 100 Points) - - gs 

PART VI (To be completed by Federal Agency) I Maximum 
Site Assessment Criteria (These criteria are explained in 7 CFR 658.S(b) Poir.ts 

1 . Area In Nonurban Use 
2. Perimeter In Nonurban Use 
3. Percent Of Site Being Farmed 
4. Protection Provided By State And Local Government ' 
5. Distance From Urban Buiitup Area ! 
6. Distance To Urban Support Services I I 
7. Size Of Present Farm Unit Compared To Aver2ge I 
8. Creation Of Nonfarmable Farmland i 
9. Availabilitv Of Farm Suooort Services i 

10. On-Farm Investments 
11. Effects Of Conversion On Farm Support Services ' I 

12. Compatibilitv With ExistinQ AQricu!tural Use ! I 
I 

TOTAL SITE ASSESSMENT POINTS I 
160 I 

PART VII (To be completed by Federal Agency} I 
Relative Value Of Farmland (From Part VJ 100 

.T_otal Site Asseysment (From Part VI above ora local 
site assessment 160 

i I I 
TOTAL POINTS (Total of above 2 lines} I 260 ! I 

I 

I Was A Local Si1e Assessment Used' 
Site Selected: j Date Of Selection Yes D hlo D 

. 
Reason For Selecticn · 

N-8 



State of Illinois 
1 1DEPARTMENT OF AGRICULTURE 

- . ·---·---------- ·--

Division of Natural Resources 
State Fairgrounds, P.O. Box 19281, Springfield, IL 62794-9281, 217 782-6297 

Bureau of Farmland Protection 

September 11, 1991 

Mr. Clarence Buel 
Planning Division 
U.S. Army Corps of Engineers 
1222 Spruce Street 
SL Louis, Missouri 63101-2833 

Re: Swan Lake Habitat Rehabilitation Project 
Calhoun County, Illinois 

Dear Mr. Buel: 

Bureau of Soil Com~r.ation 

The Illinois Department of Agriculture (IDOA) received a partially completed Farmland 
Conversion Impact Rating, Form AD-1006 from Roy Bailey, USDA Soil Conservation Service, 90 
Kriege Farm Road, Edwardsville, IL 62025. The IDOA was requested to complete Parts VI and 
VII and return the form to you. 

No information regarding the project was provided to the IDOA to enable us to complete the 
form, except some location maps. Please provide the following information so that we may 
complete the AD-1006 form. Please answer the questions as specifically as possible for each 
alternative. 

1. Nature and scope of the project. 

2. Distance of the project to the nearest municipal boundaries. 

3. Distance of the project to the nearest central waste system. 

4. Distance of the project to the nearest central water disposal system. 

5. Type of road ( earthen, aggregate, hard surface, access controlled) providing access to the 
project site. 

6. Land uses adjacent to all sides of the project site. 

7. Zoned land uses adjacent to all sides of the project site. 

8. Size of the site. 

N-9 



Mr. Buel 
Page 2 
September 11, 1991 

q_ Planned land use (from an officially adopted municipal, county, or regional land use plan) 
of the site. 

10. Percent of the area with 1 ½ miles of the site which is currently used for agricultural 
purposes. 

11. Percent of the site in agricultural use. 

12. Have prior governmental actions (provisions of utilities, road improvements, zoning, 
comprehensive planning) committed the site to development for the planned use? (Please 
explain.) 

13. Do the soils present at the site pose any limitations for the planned use? If so, are the 
limitations slight, moderate, or severe? 

Please contact our office should you have questions concerning our informational needs. We will 
await your response prior to completing the Farmland Conversion Impact Rating, Form AD-1006. 

Sincerely, . 
j) 1/ -'1-

~J"r,J,., I\ 
James R. Hartwig 
Bureau of Farmland Protection 

JRH:mdg 

cc: Roy Bailey, SCS 
Ronald Darden, SCS 
Calhoun County SWCD 

N-10 



State of Illinois 
r)[J)1\Iz-f!v1ENrf OF AGRICtJI_Jl~tJRE 
1 ii, i·,ion of '.\atura! Ht•,mirn·, 

,,,,·,,,:::HI, I' (l. fl•\ :'1.:',J. >,n1111;:!1c;,!. ll h:'7'l-t-LJ:•:-,:_ :,:- -"-' 1,_''1 

October 7, 1991 

Mr. Clarence Buel 
Planning Division 
U.S. Army Corps of Engineers 
1222 Spruce Street 
St. Louis, Missouri 63101-2833 

Re: Swan Lake Rehabilitation and Enhancement 
Pool 26, · Illinois River 
Calhoun County, Illinois 

Dear Mr. Buel: 

The Illinois Department of Agriculture (IDOA) has reviewed the Swan Lake Rehabilitation and 
Enhancement Main Report as referenced above. We have reviewed the project's potential to 
negatively impact the area's agricultural resources. 

According to the report, approximately 20 acres of Prime farmland will be used as a source of 
borrow materials for levee construction. The IDOA would recommend that the Army Corps of 
Engineers locate a source of borrow on federally-owned land that will not impact Prime farmland. 
This would be in keeping with the spirit and intent of the federal Farmland Protection Policy Act. 

Enclosed is the Farmland Conversion Impact Rating, Form AD-1006 on which the IDOA has 
completed Parts VI and VII. We are returning the form to you as per your request. 

Sincerely, 

"· ,,---~~ 
__) 

James R. Hartwig 
Bureau of Farmland Protection 

JRH:mdg 

Enclosure 

cc: Calhoun County SWCD 
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SWAN LAKE 
REHABILITATION 7 ENHANCEMENT 

POOL26 
ILLINOIS RIVER 

CALHOUN COUNTY, ILLINOIS 

PART Vl-8 Maximum 
Illinois Site Assessment CORRIDOR Factors Points Site A Site B Site C 

1. Compatibility With Normal Agricultural Operations 30 0 0 5 

2. Project Benefits Agriculture 10 10 10 9 

3. Consideration Of Less Productive Sites 10 0 0 10 

4. Compatibility With Local Comprehensive Plan 20 10 10 10 

5. Project Located Within Official Ag AreA 20 0 0 0 

6. Project Promotes Infill 20 10 10 10 

7. Alternatives Meet Special Siting Requirements 20 20 0 0 

8. Total Value Of Agriculture Production Lost 20 0 0 20 

TOTAL SITE ASSESSMENT CORRIDOR POINTS 150 50 30 64 

PART VII 

Relative Value of Farmland 150 0 0 132 

Total Site Assessment CORRIDOR Factors 150 50 30 64 

TOTAL ILLINOIS LESA POINTS 300 50 30 196 

100791 
JRH:mdg 
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U.S. Department of Agriculture 

FARMLAND CONVERSION IMPACT RATING 
PART I (To be completed by Federal Agency) Date 0t Land Evaluation Re,S~t 31 J t:Jf tJ 

Proposed Land Use f'i I , J I f ·{ --rl.s h. '\-w i ·d l e J/Je/lJ()tJe'Ult!"'N j 

PART II (To be completed by SCS) 
Date Request Received By SCS _ ' , / 

.Jt,l\le 5" J~t 
Does the site contain prime, unique, statewide or local important farmland? 
(If no, the FPPA does not apply - do not complete additional parts of this form). 
Major Crop{s) I Farrnable Land In Govt. Jurisdiction Amount Of Farmland As Defined in FPPA 

~(),y,J , ~UW£",.:,/\i·~ Acres: 3 / z_~t), aQC> % ~7, C, Acres: 3l 2.0lJ 00 {j 
Name Of Land Evaltr.ition ~ste~ Used Name Of Lo~! Sjte j-ssessm;nt,,;,vstem Date Land Evaluation Returned By SCS 

-~+~iew,J-P -~Tid-ewt~-e_. 
PART Ill (To be completed by Federal Agency) 

A. Total Acres To Be Converted Directly 
B. Total Acres To Be Converted Indirectly 
C, Total Acres In Site 

PART IV (To be completed by SCS) Land Evaluation Information 

A. Total Acres Prime And Unique Farmland 
B. Total Acres Statewide And Local Important Farmland 
C. Percentage Of Farmland In County Or Local Govt. Unit To Be Converted 
D. Percentage Of Farmland In Govt. Jurisdiction With Same Or Higher Relative Value 

PART V (To be completed by SGS) Land Evaluation Crite)(i4Ji;i 5* 
Relative Value Of Farmland To Be Converted (Scale of0 to 100 Points) 

::>ART VI (To be completed by Federal Agency) 
Site Assessment Criteria (These criteria are explained in 1 CFR 658.5(b) 

1. Area In Nonurban Use 
2. Perimeter In Nonurban Use 
3. Percent Of Site Being Farmed 
4. Protection Provided By State And Local Government 

Maximum 
Points 

Site A 
D 

C> 

---
0 -

9-3-'1 I 
Alternative Site Rating 
Site B Site C Site D 

- 33 --- i --- ' o 6DtJO Ii ;., 

-- '3 2.-~-
0 132 - g.g_ 

i 

5. Distance From Urban Builtup Area (See a tached Si e Assessm~nt CorridAr Facto, 
6. Distance To Urban Support Services 
7. Size Of Present Farm Unit Compared To Average 
8. Creation Of Nonfarmable Farmland 
9. Availability Of Farm Support Services 

10. On-Farm Investments 
11. Effects Of Conversion On Farm Support Services 
12. Compatibility With Existing Agricultural Use 

TOTAL SITE ASSESSMENT POINTS 

PART VII (To be completed by Federal Agency) 

*150 

Relative Value Of Farmland (From Part V) *150 
T_otal Site Asseysment (From Pi,rt VI above or a local * 150 site assessment 

;TOTAL POINTS (Total of above 2 lines) :t:300 

-WO-

I 

I 
I 

50 30 64 
I 

0 0 132 

50 30 64 

50 30 196 

I 
Was A Local Site Assessment Used7 

S_it_e_s __ e_le_c_t_e_d_: _____ ----------~-D_a_te Of Selec_t_i_o_n ______________ ~--·~·*~-~es _;g f\Jo 0 
Recason r=or Select1on· •. ••• · 

~t, ;,zing the state Site Assessment corridor factors, 150 points are assigned to the Land Evaluation portion 
r· 150 pci,·ts are assigned tu the Site Assessment portion, for a maximum score of 300 ooints. 
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APPENDIX DPR-0 

SOIL CONSERVA~ION SERVICE INFORMA~ION 

FOREWORD 

APPENDIX DPR-0 provides various information furnished by the Soil 
Conservation Service with relevance to the project recommended hillside 
sediment control program. The appendix is subdivided into three sections. 
Section 1 is an overall summary of the program and anticipated benefits to be 
derived from a program involving the allocation of EMP funds (through a 
cooperative agreement) with the Calhoun County Soil and Water Conservation 
District. Section 2 shows the locations proposed for the sediment traps and 
provides some typical past applications of such features within the county. 



SECTION 1 

HILLSIDE SEDIMENT CONTROL PROGRAM DATAM ASSUMPTIONS 



Swan Lake Resources Planning Unit Assumptions 

I. Sediment load datum assumptions. 

A. Sediment delivery efficiency to Swan Lake. 
1. Sheet and rill= 75% 
2. Ephemeral= 85% 
3. Gully= 100% 

B. Ephemeral erosion assumed to equal sheet and rill total times .37. 

C. Watersheds 1 through 5. 
1. Approx. 4T/ac/yr soil loss in the hill ground. 
2. Approx. 5t/ac/yr soil loss in the bottomland. 
3. Sediment transport efficiency= 40%. 

E. Watershed 6 
1. Approx. 12T/ac/yr soil loss in the hill ground 
2. Approx. 5T/ac/yr soil loss in the bottomland. 
3. Sediment transport efficiency= 40%. 

F. Watershed 7. 
1. Approx. 18T/ac/yr soil loss in the hill ground. 
2. Approx. 5T/ac/yr soil loss in the bottomland. 
3. Sediment transport efficiency =43% 

G. Watersheds 8, 9 and 10. 
1. Approx. 18T/ac/yr soil loss in the hill ground. 
2. Approx. 5T/ac/yr soil loss in the bottomland 
3. Sediment transport efficiency= 41% 

I. All soil loss tonnages are based on air dried weights. 
1. Average in situ bulk density= 1.2 g/cc or 1.762 T/cu. yd. 
2. Average bulk density after deposition in Swan Lake= .64 g/cc or 

0.945 T/cu. yd. 

J. Lake sediment volume in acre feet 
1. Assumes density of 70 lbs. per cubic foot. 

II. 1985 Food Security Act sediment reduction assumptions. 

A. Assumes 70 percent compliance. 
B. Watersheds 1 through 5 average savings in the hills of 1 T/ac/yr. 
C. Watershed 6 average savings in the hills of 3 T/ac/yr. 
D. Watersheds 7 through 10 average savings in the hills of 5 T/ac/yr. 
E. Resulting sediment load reduction is 17.5 percent. 
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C1ve Cates 
S I L OU i S () i St r i Ct 

U.S. Army Corps of Engineers 

[lca.r Oa.ve, 

Christopner c_ 80,·den 
Calhoun Count l 
Soil Conservation Servi~e 

f',Lta.ched is the cLJta we collected on the amount of int.ere:-::t t~;ere 1 , .. u, 

buildinq ::.edimunt tr.:1,,s di:. •:10 i:.,ercent. con,-=:.t.ruction co•-:;t •':;hare. The <lat.a 

, -d le,:tf}d fJ11 ,nti.i e:0.,t ,=tL /5 percent. cost share was not sufficient to bE-; 

_1,-·1ti·:::.ticdi.ly si(Jnificant. Ple<~'-e 1ev:iew thi· figure'.'-·., :if the1e i·:-;; .Hay w.~y 

c.1n mak~~ U,ic:. ,1.it.a ruore understandable let me know. There is a good 
ros·.:=..d;1.l_tty uf comin9 up with ,1 non-federal sponsor WJth some extra cost 

'Vd(-- hi:;lp_ 

~-- ~_i~C~_'I e_· y 

(/A~1 
I lit (-H,r de.n 

1 ni1•·.,,; -,.,i: :i.or, 1-c::.r. Catl),,1.1n t:ounty 

i. : : C , .:li ern-·,3 i·iue . 
R 1 cl~ i'uci";o 
Rd'y' h .. J} _l ~-:\1 
Mi i-: c·. 1-ff1dr ,_::,,.:\'.:, 
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Swan Lake Survey Of Structural Needs at a 90 Percent Cost Share Level 
-----------------------------------------------------------v----------

Interest?:Number :Number :Number :Acres :Estimated: 
1 = yes :of :of :of :They :Cost 
0 = no :Ponds :Terraces :Basins :Represent: 

---------------------------------------------------------------------
1 . 1 2 0 
2. 0 0 0 
3. 0 0 0 
4. 1 0 0 
5. 1 3 0 
6. 1 1 1 
7. 1 6 0 
8. 1 0 0 
9. 1 2 0 
10. 1 1 1 
11. 1 0 0 
1 2. 1 0 3 
13. 1 0 3 
14. 1 0 3 
1 5 . 1 0 0 
16. 0 0 0 

Totals 15 11 : 

3 
2 
0 
0 
0 
1 
6 
0 
0 
1 
1 
0 
1 
1 

10 
0 

26 : 

240 22500 
40 5000 

0 0 
52 0 
99 22500 
40 12500 

750 60000 
50 0 

244 15000 
57 12500 

160 2500 . . 
80 7500 
90 10000 
90 10000 : 

750 25000 
0 0 

2742 : 205000 : 
7.t7629.4 

Average pond cost is 7500 dollars (includes 300$ for Phase 1 survey). 
Average terrace cost is 2500 dollars {includes 300$ for Phase 1 surve 
Average basin cost is 2500 dollars (includes 300$ for Phase 1 survey) 

Extrapolated total number of ponds. 
Extrapolated total number of terraces. 
Extrapolated total number of basins. 

Extrapolated total construction cost. 
Eighteen percent administrative cost. 

Total Project Cost. 

0-4 

55 
40 
95 

747629.4 
134573.3 

882202.7 



Sedimentation Reduction to ~wan Lake at 90 Percent Cost Share 

A. Number of ponds in survey. 
B. Number of terraces in survey. 
C. Number of sediment control basins in survey. 
D. Acres of cropland in hills. 
E. Survey respondent acres. 
F. Average gross soil loss in pond watersheds. 
G. Average gross soil loss in terrace and basin watersheds. 
H. Sheet and rill erosion sediment delivery ratio. 
I. Ephemeral erosion sediment delivery ratio. 
J. Gully erosion sediment delivery ratio. 
K. Average sediment transport efficiency. 
L. Ratio of ephemeral to sheet ~nd rill erosion. 
M. Ratio of gully to sheet and rill erosion. 
N. Average pond trapping efficiency. 
O. Average pond watershed acres. 
P. Average terrace and basin trapping efficiency. 
Q. Average terrace and basin watershed acres. 

R. Sediment reduction to be gained from ponds in T/Ac/Yr. 
Formula {[Ax(D/E)]x[(FxHxK)+(FxixlxK)+(FxJxMxK)]}xNxO=R 

S. Sediment reduction to be gained from terracea in T/Ac/Yr. 
Formula {[Bx(D/E)]x[(GxHxK)+(GxixlxK)+(GxJxMxK)]}xPxQ=S 

T. Sediment reduction to be gained from basins in T/Ac/Yr. 
Formula {[Cx(D/E)]x[(GxHxK)+(GxixlxK)+(GxJxMxK)]}xPxQ=T 

U. Percent sediment reduction gained from EMP structures. 
Formula [(R+S+T)/110000]x100=U 

V. Percent sediment reduction gained through 
EMP initiated farm planning. 

W. Minimum total percent sediment reduction to be 
gained from Upland EMP Project. 
Formula (U+Y) = W 

0-5 

1 5 
1 1 
26 

10000 
2742 

1 2 
. 1 8 

0.75 
0.85 

1 
0.43 
0.37 
0.05 
0.95 

40 
0.72 

14 

11954 

8244. 

21. 53 

11 

32.53 



( 
Wildlife Benefits of Proposed SWCD Initiated Upland Treatment using 
Missouri Upland WHAG. 

Habitats Units Habitat Units 
Species Present Future ** Change 

Deer 11,622 13,092 +1470 
Turkey 11,371 12,815 +1444 
Pileated Woodpecker 2,746 2,833 +87 
Fox Squirrel 3,886 4,002 +116 
Bluebird 1,694 1,717 +23 
Bobwhite Quail 8,534 9,535 +1001 
Indigo Bunting 2,000 2,024 +24 
Ring-necked Pheasant 9,797 12,052 +2255 

** Future condition assumes 0.5 Mil. in upland land treatment. Double the 
change to arrive at the benefit gained from 1.0 Mil. in upland land 
treatment. 
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SECTION 2 

LOCATIONS AND TYPICAL DESIGN 



Clyde Hopple 
US Army Corps of Engineers 
St Louis District 
St Louis, MO 63103 

Dear Clyde, 

Enclosed is the information you· requested. You can contact me at 
(618) 576-2723. 

The topographic maps are 2.25X enlargements from the USGS 7.5 minute 
Winfield and Brussels quadrangle maps. The contour interval is 10 ft. T 
RF is 1:10667. The legal description is written on each sheet. The area 
outlined in green are the ten percent survey locations. 

I have also included a sample of an SCS pond design (Richard Halemeyer). 
Also enclosed is the output of our new CAO pond program ( John Everett ). 
If you need anything else, call me. 

· c~-...J.lic-:::r-----
chr i opher Borden 
SCS District Conservationist 

0-7 



STRUCTURE LOCATIONS 
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TYPICAL DESIGN 



Il-ENG-26 
Rev. 11/85 

UNITED STATES DEPARTMENT OF AGRICULTURE-SOIL CONSERVATION SE~vICi 
24-HOUR PEAK DISCHARGE COMPUTATION FOR SMALL WATERSHEDS- ·yp ; . 

County CA.Lb/OUN 
Landowner J..tAL'E.J\'1'EY~f< 

~•ctice WAT£R 
By t;:: t;;.,. 

Land Use 

RowcCrop 

Small 
Grain 

Treatment Or 
Practice 

* Without 
Conservation 
With 
Conservation 
W/Conservation 
+ Cons. Til 1. 

* With9ut 
Conservation 
With 
Conservation 
W/Conservation 
+ Cons. Till. 

Hyd Hydrologic Soil Group 
Cond.,.._ _______ __,. ____ ....,.. __ , _,,,., -·-:. 

A B C 
Acres CN Acres CN 

p 72 81 
G 67 78 
p 68 77 
G 64 73 80 , 
p 67 76 a1 l 
G 63 72 
p 65 76 
G 63 75 
p 62 73 
G 60 72 1 83 
p 61 72 80 j 
G 59 71 79 I 

------+--------+---+---+--+----+--+----I~-+, --""";r-;:--,:-~ 
85 ! : Si p 68 79 

~=-t-----+---+---+---+----+--+---s:---)--
5 6S ! 79 1 84 , 

' 1, ,_. Pasture (D 49 
61 I 7 4 ; , 2 :, -G 39 

Meadow (i 30 58 I 71 i ,t 
t--------4--------+---+---+--+----lr---+----+---~- - ' :----·~-

p • 66 ! 77 i 
~~t----+--t--:---+--+---+--+--•-•----••r- ><. 

45 83 

Woodland 36 (1-~....::;;-f---+--+.......;(j __ -+-6-0-+---+i _73-+! ---·-_ ~~-?. _ ---~~:;, 

1------~--------+-G--+---+--+-----1-s_s-+------+!_7_c_j__1 _~ •• -. :.., ___ .. 
25 -

Roads Hard Surface - 74 84 90 
...... -------1-------+---+---+--+-----t---+----.1---r----"'. ____ , -· . i 

I I 
Farmsteads - 59 74 82 i 

1---------1-------~---+---+--+----l--+----+---,-....~-------•-•·••v·--
92 

1---------1....---1.----+---+---i----+---;--------,.-=,-•-·····•·-
90 

Residential 1 
.i Ac. thru !2 Ac. -

Under 
Development !~ Ac. thru 2 Ac. -

87 

83 

'o· i d ::> 
i ; 

I 93 

Residential 1.i Ac. thru 12 Ac. -
With 

thru 2 Ac. . 
58 

51 

73 
i---------1.----...---+---+---+---+----....-~------··-·----

l 82 ' 
' i 
i Vegetation 12 Ac. 68 : 82 

---....,..;;.__ _____ 4-_-+---~-t----+--,r-----+--+----,-•- ·-·· /79 
' Newly Graded . 81 89 93 j 
, 

Other ! 
' i ' .__ ____ ___,. ______ _. _ __,_ __ .....__..._ _ __. _ _._:--::-----------·••,,., 

Tota 1 Acres 14- Total Prod :..:ct -~ -------- -~ .. ,.;::.: 
Total Product_ 1'-"2.. 

Computed Runoff CN = Total Acres -_...,IQ_A _____ Use CN** 

*For Straight-Row Crops and Small Grain With Conservation Tillage, Reduce -:h2 U'. sh 
under Without Conservation by l for Poor and by 3 for Good. 

the job warrants the use of a CN other than 65, 70, 750 etc., a straight ;fr, 
interpolation can be made between discharge values for bracketing CN's. 
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Table E-1 Slope adjustment factors by drainage areas 

FU.T SLJ:>PES 

Slope 
li (per- 10 20 so 100 200 ,co 1,000 2,000 

cent) acres acres acres acres acres acres acres acrea 

0. l 0.1.9 0.47 0.44 0.4.3 0,42 0,41 0.41 0.40 
0.2 .61 .S9 .S6 . '' .SI. • S.3 ,SJ .52 
0.3 .69 .67 .65 .64 .63 .62 .62 .61 
0.4 .76 .74 .n. .7l .70 .69 .69 .69 
o., .82 .so .78 , 77 • '17 ,76 .76 .76 
0.7 .90 .89 .88 :a, .87 .8'7 .87 .• 8'7 
1.0 l.00 l.00 l.00 l.00 l.00 l,00 1.00 l.00 
l.S l.13 l.14 1.14 1.1, l.16 l.17 l.17 l.17 
2.0 1~21 l.24 l.26 l.28 1.29 1.30 1.:n i.:n 

WmtAT! SLOPES 

3 • .93 .92 .91 .90 .90 ,90 .89 .89 
4 1.00 1.00 l,00 l.00 l.00 l.00 l,00 l.00 

' l.04.· l.0S l.07 l.08 l.08 1.os l,09 l,09 

6 l.07 1.10 l, 12 l.14 1.1, l,16 1.17 l.17 
1 1.09 l.13 l.18 1.21 .l.22 l.23 1.23 l.24 

STEEP SLOPES -

8 ,92 .88 .84 .81 .80 .78 .78 .71 . 

9 .94 .90 .86 .84 .83 • 82 .81 .81 
10 .96 .92 .88 .87 .86 .s, .84 

.. • 84· 
ll .96 .94 ,91 .90 .89 .88 .8'7 .8'7 
12 ,97 .95 .93 .92 .91 .90 .90 .90 
13 .97 .97 .9S .94 ,94 .93 .93 .92 

cw .98 .9? .96 .96 .96 .9, .9, 
.99 ,99 .98 .98 .98 .98 .98 

l.00 
q 

l.00 l.00 1.00 l.00 l.00 1.00 
20 l,03 l.04 l.OS 1.06 1.07 l,08 1.09 l.10 
2, 1.06 1.08 1.l.2 l.14 l.15 1.16 1.17 l.19 
30 1.09 1.11 1.14 1.17 · l.20 1.22 1.23 1.24 
40 l.12 1.16 1.20 l.24. 1.29 l.Jl 1.33 1.35 
so 1.17 1.21 .l.2.5 l.29 l.34 1.37 1.40 1.43 

Average Watershed Land Slope = 15 i 
Flat (0-2) Moderate (3-7)~{8+) 

Frequency 10 years Ra1nfall 4.6 inches 

Frequency ____ years Rainfall ___ inches 

Frequency ____ years Rainfall ___ inches 

Peak Discharge 23 CFS x • 9'9 = Z''Z.8 CFS 
(From ES-1027) (Slope factor-Table E-1) 

Peak Discharge ___ CFS x ___ = ___ CFS 

Peak Discharge ____ CFS x ___ = ___ CFS 

Runoff Volume 10 year frequency = '4,f:2 inches 
• 1, 31;? ac-ft 
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U.S. Department of Agrtculture 
Soll Conservation Service 

IL-ENG-10 
9/69 
(File Code•ENG-16) 

ESTIMATING SEDIMENT ACCUMULATION IN RESERVOIRS 

Location 'POtblt Towt.JSH/P Site No. ______ _ 

Date 9/.1.:S,las Computed By_..~r... __ ,,:a;~~;,_.,, _________ _ 
Tota 1 Acres 14 County 

(Limited to 250 acres) ----------------

PresentO o.r Future0 Condi tlons (Check one) 

(ACRES) 
SOIL LOSS TOTAL 

TYPE EROSION {TONS/AC.) (TONS) 

"0 
C 
IQ ' -8-.. u 

Pasture•or Woods 14 s ?O 
-Other -

Total Del Ivery Rate o. 0 
(Use 0.50 to 0~ 

X -;o 3STons Del tvere: 

Tons Delivered 35 X ~- .,, 31.S-rons X JO .. 3/S' Tons 
Tfra-p (Design 

Efflciency) Years) 

Sediment Storage 3/5Tons X ,.>;,o-:' 1Ac.Ft./Ton = ? J • - Acre Feet. 

Conversion Table 
: 

lb/ft AcF't/Ton 

~o 0.00092 

55 0.00084 
.. - ------. -·· -· ... 

60 0,00077 

65 0.00071 -

70 0,00066 

~· Most 
Soi 1 s 

Sand or 
Gravel it-' 

0-23 

N 
I 
I 
I 

--- +--
I 
I 
I 
I 

Sec._T_R __ 

-



lL•f.NG-11 
(llev. t/1i) 
FH• Code ll•S 

LalMI UH Tr.:atNnC 

~1thouc onaervauoa Cropla .. ~th DHrYatioa 
Poor 

Pucure lair 
Cood ...... _ l'.-.1 

Poer Covar 
Yoodlull Fair Covar 

Good Covar 
11-1• l~!t .. 
Faraeteada 
Debar 

EQIU\N CompWIIIOna 
Utlng Center Height Mell\oel 

DATA SHEET 
·FOR DAMS 

u. ,. DUU'tlWIT or A'.IUCULTUU: 
SOIL COIISUVATION SllYlCl 

HALEMf.YfE . Counc, CALHOJ~ 
. D1t1 9/14/BBcheck<od bJ __________ !late __ _ 

.a. 
Acr•• CH 

68 

' 61 
68 
49 
39 
30 
4S 
36 
25 

74 
)9 

I 
Field No, ______ Ser. llo, ________ ShHt _ of _ 

Mvdrolo•ic Soil Crouo $ua of 
s C I) Produce 

~rett CII Acre• CH Acre, CM Ac X CM 

79 86 19 

74 11 15 
79 86 89 

c;,. 69 79 84 ZLI.~ 

61 74 80 
58 71 78 
66 77 13 .., 60 73 79 
55 70 17 

64 90 92 
74 82 16 

total Produce 
--·· 

Dra11111• Ar.• 

Avaraa• V1cerah1d Slopea: Flat Med, Steep 
(circle oae) (0-2) (l-2) (8%+) 

ir--.. • •··-ff CH • Total Product • / _ '":Z 1 """Tut - Dra1na&• Aru 

Uae•CIC • '2:5 
Principal EMr11r.cy 
Sj?illV!L, Sj?illvex: 

rre..-ncy - J.0 yr. .. ~. -34-!lour laiafall u. 111. 

Puk l11flov, Q1 ch ,._ ch 

Wacerabecl lulloff 1-~111. 

0wner K\ Q,lARD H-AL1:M'6~Q Col.intv Ct.L40<.J tJ 
ay ~z: ~- 0a1e ~/1 4/$1Ctiec1cea ay _______ oa,. __ _ 

,opot Dam ~liOn l~n.CCi 

Top Yt'ICSlh of RII L~ "· Sloc:)es: U.S. '2. 5/2_ D.S. :3,/4. BermWlath 15t n. 
(1) (2) (3) (4) (5) (6) (7) ~:tile.Ji- (9) (iO) 

SlotlOn Ground Cenfef Vclume lerm Voll.lme Sumor i Ci$Sance vetumeor 
Feet Elev. Heigh! ot Height or Coll.lfflN lelwNn Embank. 

feet or ; Embank. of Berm 4+6 :t-2 Stations (8)1(9) 
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CROSS SCCTIOk Of DAM ON CENTER LIN£ OF PR_INCIPll SPILLWAY 
282.. "· 
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SK~TCH· ·or DAM 

TABLE OF QUANTITIES · 
ITCM IINIT 

£,.1,.,. •• ,,,.., G,. .,.,. 

C-b•nA•1nf•Culoff lrr~ch Cu. Yd. 

C11Urll tiott•lpill••r : Cu. Yd. 
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QUANTITY 
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PROFILE ON CENTER LINE 
OF [MERGENCY SPILLWAY 
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ll-EFH 6-52.1 

PIK£ l'n,,NTV Forn-, 

PLAN FOR EARTH DAM 
WITH HOOD INLET 

PR lf'CIPAfu ~Plrl WAY straig t p pe 

U.S. DEPARTMENT OF AGRICULTURE 
. SOIL CONSERVATION SERVICE 

Owner: H£M::Ef:1E.Y$ Co""'': CAL·~oi..(tJ 
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IL-[HC-11 
(Rev. 9/76) 
Fl le Cude 11-S 

DATA SHEET 
FOR DAMS 

U • S. DEPA "!n!EHT Ot· ACltl Cllt TUil 
SOIL CONS!lVATION S!lVIC 

NalM! 'RtC.AAR]) ~AL~M'E.'/ER Countr_CA~L~i.t~O~U:.:...;N:!.--______ _ 

lly {le..s_. _____ Oat• 9,/24/eBChecudby_~-#.fd~:::.----D•t• t# 
Practice N- _..;.r::b __ "--N_.._V __________ Field No. ________ Str. llo. _________ _ Sh«ot of 

lfydrolottic 
Land UH Tra.~t11ent A B 

Acree CN Acres CN 
Without 68 79 

Cropland ~th 63 74 
Poor 68 79 

~uture Pair 49 5 69 
Good 39 61 

Maaclow Good 30 58 
Poor Cover 45 66 

!woodland Pair Cover 36 Q 60 
Good Cover 25 55 

loeda l:'8~f. .. 74 84 
Paruuada 59 74 
Other 

Soil Croup 
C D 

Acres CN Acres CN 

86 89 

81 as 
86 89 
79 84 
74 80 
71 78 
77 83 
73 79 
70 77 

90 92 
82 86 

Su of 
Product 
Ac X Cli 

.r..a,,1;, 

~c. 

Drdnaa• Area 1.4 AC, 

Average Waterahed Slopes: 
(circle one) 

Total Product • 1,.,,2 
Coapute lunoff CM • l>rAina&e Aru 

Use CK• h,3 

rrequancy 

Principal 
Spillvay 

E1Nr1,ncy 
:Spillve;:: 

____ .2.,_·~· yr. i.Q yic 

__ .in:4 f'll 4.ak 
_ _.. __ ch 'Z-3 c! 

Total Prodvct ~=> 

.S ll•llour lainfall 

Puk lnflov, Q1 

Wacarahed Runoff 

AVAILAIL£ ST0UCE 

Taporary 

STACE-STORAGE CURVE 

.o -,, .· - -....,,.... ... .~ 
--------------------~ 

3, S, ;.:-_ i--;:.:::;, (n ,-yt, r'1.n-r) 

0-26 

PIPE SIZE AlC!> ST0V.C! REQUI~ 

Pipe dia. a in. lilld B t C, Lncth J..O 1 f· 

Head 15. "2 ft. • ____ ch; cb/ac ___ _ 

If cfl/ac 1a 1 ... tbao o.,. WMt Paa• 11-54.12 &PM. 

Taporar, Storaae • ____ 111. (Proa Chart) 

VI• 12 in. X 14 ac. • -----•~.ft. ,. 
If cf1/ac 1a mre tban 0.4, uae Pap 11-54,ll &PM. 

!.Cj,$ 
V luncff (in.) x Drainase Ana (ac.) • l, '! f· 

r • l2 , le, ac •. 
1.J8 1...: 

v. 
_____ ; Yr • t. • ------

V
1 

• ILVr • _____ x ____ _ ______ ac.f~. 

Staa• P&qulrecl • _____ ft. (Yroa Staie Storage Curve) 

Sta&• u•ed • _____ ft. 

EMERGENCY SPIU.WAY REQUIREMENTS 

Q • Em. Spillvay Peak In!lov - Prin. Spillway Peak Inflo. 

cfa • __,'2=.;3::;__cfs 23 cfa • "1/ A-
l 

From EF,i Chapter ll, 

Lenath of Control Section 

Depth (lip) • __ l_ft. 
hit Slope • l4 % llin. 

l'l!YSlCAL DATA 

- ~ft.: Width. l 7 ft 

Freeboard • -1::.._tt. 
Slope • 5 % Kax. Slope • l 

Surface Ar•• Pond l.' \. ac. 

Kadau,a Depth of Water 11. G, ft. 

Effective fill Ht. 1:Z, (c:, ft. (Lov Point on centerline 
to Emergency Spilli,ay) 

Volu""' of atoragr belov Em. Spillway, Vt • _____ ac.: 

Product • EH. fill Ht. x Vt O ____ _ 

Sedtaent Storaae: lelov Crest _____ ac.ft, 

Above Crest _____ oc.ft. 

Elev.: lnlet~,!'.11.Sp.%_,.2_,s~ttled Ylll_10'.'.J.5 



Pipe slope 
percent 

0 .. 5 
5.t-15 

15.1-25 
25.1-32 

o-s 
5.1-1si7r. 

QS. 1-..25) 
25. I •32 

o-s 
s.1-15 

15.1-25 
25.1-32 

o-s 
5.1-1s 

1 s. 1-25 
25.1-32 

0-5 
5.1-1s 

15.1-25 
25.1-32 

0-5 s.1-1s 
15.1-25 
25. 1-32 

o-s 
5.1-IS 

15.1-25 
25.1-32 

6-52.1 

End Plate Canopy Canopy 
width (W) length (L) cut angle 

Inches . inches (A) degrees 
Pipe Diameter 0) • 6 Inches 

I 1 /8 3 1/4 56 
1 I /4 4 7/8 45 · 
I 5/8 6 5/8 33 
2 1/8 7 7/8 26 

Pine Diameter 0) = 8 inches 
1 1/2 4 3/8 56 
1 5/8 6 3/8 45 
2 1/8 8 V4 31 
2 7/8 10 3/8 26 

Pioe Diameter I Ol • 10 Inches 
I 7/8 5 3/8 56 

2 8 45 
2 5/8 11 33 
3 1/2 13 26 

Pioe Di.::11-t-l!l!r l Dl • 12 inch~c 
2 1/4 6 1/2 56 
2 3/8 9 5/8 45 
3 1/4 !3 1/4 33 
4 1/4 15 5/8 26 

Piftfl! Diameter 1 DJ• lli inches 
2 7/8 8 1/8 56 

3 12 45 
4 16 1/2 33 

5 1/4 19 1/2 27 
Pioe Diameter I D} • IH inches 

3 3/8 9 3/4 56 
3 5/8 14 3/8 45 
4 7/8 19 3/4 33 
6 1/4 23 3/8 27 

Pioe Diameter j Ol • 24 inches 
4 U2 13· 56 
4 3/4 19 ·114 45 
6 i.n. 26 3/8 33 
8 3/8 31 1/4 27 

Figure 6-35.I 
Canopy Inlet Dimensions for Hooded Inlets 

(Not to be used on SCS Hemo 27 Jobs) 

0-27 

NI n 11h 11 fc 
full pipe 
flow. feet 

0.7 
0.8 o.s o.g 
1.0 
1.0 
LI 
1.2 

1.2 
1.3 
1.4 
1.5 

1.4 
·1.5 
t .6 
1. 7 

I .8 
1.9 
2.0 
2. J 

2.1 
2.3 
2.4 
2.6 

2.8 
3.0 
3.2 
3.4 

tl•SCS 
August 196 
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Hydrology and Hydraulic Design -- Pr1nc1pal Spillway 

Landowner: John £verett ~1te: 1990 A~P Pond 
Location: in Calhoun County, Illinois 

Computer Operator: CCB -- Routed on 09-10-1990 o 08:53:43 

<< Hydrology Input>> 
Drainage Area= 18 acres -- P 2 24 Hour Rainfall = 3.4 Inches 

Type II Storm 
Runoff curve Number= 61 Time of Concentration= 0.20 Hours 

<< Principal Spillway Data for a Hood Inlet>( Pipe type= SPP >> 
Pipe Diameter= 6 Inches 
Type of Principal Spillway Outlet>> Cantilever 
Estimated Conduit Length= 120 Feet Mannings roughness coefficient= c 

Inlet Elevation= 100.9 Principal spillway outlet= 81.0 
Elevation of the ditch bottom at the centerline of fill = 83.1 

Storage below crest= 13.65 ac. ft. Aer. sediment storage= 

Elevat;on 
1< Ele·vat1on-Storage-O~t~low Taole !> 

Cutf1011 Storar Outflow. * E levat 10n Storar 
trt. J (Ac. F .) (CFS) * (Ft.) !Ac. F .) (:FS) 

--------- --------- * --------- ---------100.9 0.00 0.00 * 102.0 2.2~ 2.5C 
101.C 0.20 0.03 * :cu 4.59 2.65 
1C:. S 2.05 2.SS • ICU :.s: 2.12 

The emergency spillway is set at elevation<< 101,g >> 
with a temporary storage of<< 2.06 >> acre feet 

0,00 ac ., 

and a total storage to this elevat,o~ of<< 15.71 >> acre feet 

Tnd t:TR-60)J product. for tn1s s~r~~ture 
1s 2~5 ana .:.ne eitect,ve f1 i I he1gnt. 1s 1~.~ reet. 

Tne P- ·, year ra1nta11 91 .3.4 1ncr.es 
proau~es a pea~ runoff of 6 cf~ 

0-34 



o~ner: Jenn Everett - Pmc1pal Spillway Incruental ~Jt.~ rj 
• a • , a a • a , , , • a • • • , , , t • , a • • a a • • a , a • • * a a * t , • • , , s , , • , • 1 • • a a , a , • a a • . ·························-··········-----·--·--·-······································-·························· . 
a TIME lNFlOW OUTFLOW ELEVA:ICN STORAGE • TIME lNFLOI Cw7F.~• :,EVATIO~ STOnAGE • 
• HR. CFS CFS f:ET ACRE-FT • HR. CFS C FEET ACRE·=T * . ·························-·---·----------····--·-·····--····-·······---················--·•······-······-·······-· . 
• l 1.0 
* 11.2 
• 11.4 
* 11.6. 
• 11.a 
* 12,0 
a 12.1 
• 12.2 
• 12,3 
• 12.4 
* 12.5 
• 12.1 
• ,2.1 
• 12.a 
a 12.9 
• 13.0 
• 13.1. 
• 13.2 

• 13.4,~: 
• 13,e ~. 
• 13,8 
* 14.0 
• 14.2 
t 14.4 
• 14.S 
a 14.8 
* 15.0 
• 15,2 
• 15.4 
* 15,6 
, 15, B 
• 16.0 
r :6, 2 
• 1€.4 
r 15.5 
l •: • 8 

17, 0 
• • ? ... 
: : . 5 

O.C-0 
o.oo 
O.Ou 
0.00 · 
0.23 
1.64 
5.45 
8,33 
6.26 
3. 71 
2.79 
2.30 
1.93 
1,65 
I. 53 
1.41 
1.33 
1.25 
1.13 
1.05 
0.36 
o.ss 
0.82 
0.11 
0.75 
0.72 
0,70 
0.58 
0.65 
0.63 
C.5~ 
0.:a 

. :, ... ,.,, 

"· ll 
1,,,., .. 

0,00 
0.00 
o.oo 
ii,00 
0.00 
0.00 
0.01 
0.01 
0.02 
0.03 
0.06 
0.09 
0.12 
o. 13 
0.15 
0.17 
o. 18 
0.19 
0.21 
0.23 
0.25 
0.27 
0.28 
0.29 
0.30 
0.31 
0.32 
0.33 
O.H 
C.34 
u ... : 

J.3 

\t .v 

i... • .:. 

:~0.90 
l~C. 90 
100.90 
100.90 
100.31 
100.91 
100. 93 
100.95 
100.98 
10 I .CO 
101.02 
101.03 
101.04 
101.04 
10 I. 05 
101.05 
101.06 
101.os 
101.07 
101.08 
liit .08 
101.09 
101.09 
101. 10 
101. 10 
101. 10 
1C 1. 1 ! 

l i. 12 
, '.. i 2 

... , , ... 
l,,;J 0 :_: 

,•c •• 
.... 1.,,; 

O.Ol • 
0 .fl l • 
0.01 • 
0.01 • 
Ul • 
0.02 * 
C .OS • 
0.11 • 
0 .17 a 
0.21 * 
0.24 s 
0,26 * 
0.27 * 
0.29 • 
0.30 • 
0,31 • 
0.32 • 
0.33 a 
0,35 * 
0.3! • 
o.~1 * 
U8 • 
0.35 • 
0.40 * 
0.11 * 
O. 42 a 
0.-(2 * 
O .43 a 
U2 * 
Q.4' l ~I~, J 

C1
• !5 • 
. .! : i 

V. 4; l 

J. 4.5 • 
D •• lS r 

1U 
18,8 
19.0 
1s.2 
19.4 
19,6 
19.7 
19.8 
19.9 
20.0 
20.1 
20.2 
20.3 
20,4 
20.S 
20.6 
20.7 
20.1 
21.0 
21.2 
21.4 
21.6 
21.8 
22.0 
22 .• 2 
22.4 
22.6 
22.S 
23.0 
23.2 
-,~. 4 
23.5 

'jl '\ 
.... ',J 

~.4; r ,5.• 
~.4: l ,:,6 

' .. -.. ' ... 

0.43 
0.42 
0.42 
0.41 
0.41 
0,40 
0.40 
o.,o 
0.40 
o.~3 
O.H 
0.33 
0.33 
0.38 
Q.38 
0.38 
0.38 
0.37 
0.37 
0.35 
J.S5 
u~ 
o.l5 
0.35 
0.35 
0.35 
0.;5 

O.H 
0 • .ij 
0 .j~ 
UJ 
u~ 
0,39 
0-39 
O.H 
0.39 
: .29 
0.39 
U9 
0.3~ 
0.3~ 
0.39 
0.39 
0.39 
0.39 
D.39 
D.lS 
U8 
o.~a 
0.38 
0.38 
u.38 
0.38 
0.37 u~ 
o.:H 
0.37 

101.13 
IU 1. 13 
101. 13 
101.13 
101. 13 
101. 13 
101.13 
101.13 
101.13 
101.13 
101.13 
1C l. 13 
101.13 
101. 13 
101.13 
101.13 
101. 13 
101.13 
101,13 
101. 13 
101.13 
!Ot.13 
101.13 
:0 I. 13 
10 I. 13 
101. 13 
101. 13 
101. 13 
1Jl. 13 
101. Jj 
i ~, 1. lj 

! : 3 
; C 1. ~3 

1 •• 
•· •. ,.J 

- .. ,;. 

0.47 • 
0.47 • 
0.47 * 
0.47 • 
0.47 • 
0.47 * 
0,47 a 
0.47 • 
0.47 * 
0.47 a 
0.47 * 
0.47 * 
0.47 s 
0.47 * 
0.47 • 
0.47 * 
0.47 a 
0.47 a 
0.,1 · * 
0.47 • 
0.47 * 
0.47 ' 
0.47 • 
0.47 * 
0.47 a 
0,47 * 
0,47 * 
O.H * 
Ui i 

0 .47 * 

: . 47 
". 47 
G.47 

(: ',; ... 
' .. , ..... , 

,,111r1&1r,11r1111,,,,,,r11,,,,,,,1as1rr 11 •••••••••••11111,r11 

0-35 



Hydrology and Hydraulic Design -- Emergency Spillway 

Landowner: John Everett Site: 1990 ACP Pond 
Location: 1n Calhoun County, Illinois 

Computer Operator: CCB Routed on 09-10-1990 • 08:54:13 

<< Hydrology Input>> 
Drainage Area= 18 acres -- P - 10 24 Hour Rainfall = 4.9 Inches 

Type II Storm 
Runoff Curve Number= 61 Time of Concentration= 0.20 Hours 

<< Principal Spillway Data for a Hood Inlet>< Pipe type= SPP >> 
Pipe Diameter~ 6 Inches 
Type of Principal Spillway Outlet>> Cantilever 

-Estimated Conduit Length= 120 Feet Mannings roughness coefficient= o. 

Inlet Elevation= 100.9 Principal spillway outlet= 81.0 
··•Elevation of the ditch• bottom at. the center11ne of fi 11 =. 83.1 

s"°rage below crest= 13.85 ac. ft;· Aer. sediment storage= 
~"'·: .... .r .•. 

Elevat,cn 
(Ft. l 

100.9 
101.0 
101.3 
102.0 
1C2.4 

<< Elevaticn-&tcr19e-Outflc• Table>> 
Storage OUtfloM * El1v1t1on Storage 

{Ac. Ft.) (CFS) • (Ft.) (Ac. Ft.) 
--------- ------· . --------- ---------0.00 o.oo • 102.9 4.3& 

0.20 0.03 • 103.0 4.59 
2.06 2.&9 a 103.4 5.50 
2.28 3,8·! •··. 103.9 6.87 
J.20 9.12 * 

outflow 
(CFS) 

17.'4 
li.39 
31.74 
98.94 

Elevation of the emergency spillway= 101.9 
Bottom width of the emergency spillway.= 10 feet 
Vegetated Retardance = ' 8' Crest Length= 30 feet 

o.oo. ac. 

Flow depth of the water in the emergency spillway= -0.48 feet 
Emergency spillway flow= 0.0 cfs with a velocity of 2.0 ft./sec 
Minimum exit slope= 1% Maximum exit s1ope = 12 % 

Maxim~m water surfa~e in the emergency occurs at elevation 101.4 

The P- 10 year rainfall of 4.9 inches 
produces a _peak runoff of 26 cfs 

20.5 acre · 



Owner: John t,Erett - E1er9ency Spillway Incremental ttJu~1rs 
t S S S St S l l l St a SI I l t l l I l • S l·S l S S. $ S SIS It St S $ $ l t & St J t t t t' I I JI t l I I I . ···················-····························--·-····-····-------·-·-·-····--------------···-··············----. 
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« Earth f, 1 I quant, t 1 es based of center 1 in;; of f 1 11 section» 
Under f1 le code John[ve.xse 

(Includes berm, main fill, core trench & spway dike) 

Landowner----- John Everett Site no.------- 1990 ACP Pond 
District------ Calhoun County 

Location--------
Computed by --- CCB 
Date---------- 09-10-1990 o 08:57:24 

Top of fill elev------------- 103.9 
Top width-------------------- 10 Feet 
Emergency spillway elev.----- 101.9 
The emergency spillway is located on the left side 

Upstream fill slope= 2.5:1 Downstream fill slope= 3.0:1 
Elevation of crest----------~--------- 100.9 
Berm width--------------------- 0 faet 

Core trench depth= 5.0 feet with a length of 242.0 feet 
( Core trench assumed 10.0 ft. bottom w/ 1.0:1 s1deslopes ) 

Spillway dike length= O feet with a 15 sidehill slope 
Emergency dike topwidth = 8 feet with sideslopes of 3.0:1 an~. 2.5:1 
with a fill height of 2.0 feet 

* * * * * * * * * * * * * * * * * * * * * * Station Elevation 
* ------- ---------
* 150.0 105.3 
* 17 2. 1 101. 9 

* 178 .1 101. 0 

* 178.6 )00.9 
* 250.0 '89.9 

* 300.0 84. 1 

* 350.0 92.0 

* 400.0 99.5 
* 420.6 100.9· 
lf. ..:.~o. J 102.9 

* 4cj 1. 3 lu~.9 

* 500.0 104.5 
"' * * * * * * * * * * * * * * * * * * * * 

Main f1ll 1n:]uji~g berm (if any berm)------
Emergency sp ... ay d~ ,.-2 f111 -------------------
Core trench---------------------------------

Tota! structure y3rd3ge 

* * * * * * * * * Yardage X 2 * ----------- * o.o * 0.0 * 
18.3 * 3.0 * 

2481 • 5 * 4543.8 * 4152.9 * 1447.8 * 162.6 "' 112.a * ~5. 1 "' 0.0 * * :t: * * * * * * * 
5461. 0 cu. yds. 

-1 . 0 cu. yes. 
584.8 cu. yds. 

--------
7C.;4.8 cu. yds. 

Fill y::iraage rncluaes stripping 0.50 ft. deep plus (berm yardage) 
fmerg~ncy 011,e y3rd:_tge basea un ciept.h plus o.~0 fL. deep stripping 
Core tren~,1 y.ir·aag1:: oast.?d on ae>p:.t) m;nus (,.50 ft. deep str1pp1ng 
Settl.;,n1t::r,t or 1,,.u 5':. 1-.2.s used on tne eartht I l I computations 
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Structurd Summary>> 

Computed by: CCB on J9-1U-1990 I 08:58:21 

owner's Name------------------------------------- John Everett 
Site name er number------~----.---~--------------- 1990 ACP Pond 
District----------------------------------------- Calhoun County, Illi 
Location-----------------------------------------
Drainage area------------------------------------ 17.6 Acres 

Permanent po~j area-----------------------------~-
Permanent storage beiow crest---------------------
Temporary storage to the emergency spillway-------
Total stora~e to the emergency spillway-----------
Total storage to the top of fill------------------

Fill height at centerline of fill-----------------
Effective fill height-----------------------------
Overall fill height to downstream toe-------------

TR-60 product>>> 295 < < < 

<< Principal Spillway Hydrology Design>> 

1.94 
13.65 
2.06 

15.71 
20.52 

20.8 
18.8 
23.4 

acres 
acre 
acre 
acre 
acre 

feet 
feet 
feet 

Rainfall Distribution Type »II «i Runoff Curve Number 61 

feet 
feet 
feet 
feet 

P 2 - 24 hr. rainfall= 3.4 inches-~ time of concentration= 0.20 
Peak runoff= 8 cfs -- Peak runoff volume= 0.78 ac. ft. 

<< Principal Spillway>> 

108 Lin. Feet of 6 inch diam. SPP with a Hood 
Mannings Friction value 'n' = 0.0100 

<< Emergency Spillway Hydrology Design>) 

P 10 - 24 hr. rainfall = 4.9 inches 

inlet 

Peak runoff= 26 cfs -- Peak runoff volume= 1.92ac.ft. 

(~ Emergency Sp11lway >> 

Bottom wi~th of the ernerger.cy spillway= iO feet 
Vegetated Retardance = ' B' Crest Length= 3C feet 
t::rne:-gency s;::-, I !way flo.w = 0.0 cfs with a vel:::)c,ty cf 2.0 ft. 
Minimum ex1t slope= 1% -- Maximum exit Sl:::)pe = 12% 
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<< Structure Summary continued>> 

Computed by: CCB on 08-10-1990@ 08:59:00 

Owner's Name------------------------------------- John Everett 
Site name or number------------------------------ 1990 ACP Pond 

District----------------------------------------- Calhoun County, Ill1r 

Loca~ion -----------------------------------------

***Pipe layout dimensions*** 

Top of constructed fill = 106 
Settled top of fill = 103.9 Top width= 10 feet 
Upstream fill slope= 2.5:1 
Emergency spillway = 101.9 

Downstream fill slope= 3.0:1 
Downstream toe elevation= 80.f 

Pipe outlet= 81.0 
Berm wiatn = 0 Elevation of crest= 100.9 

Frontslope dimension= 12.7 feet 
Length of pipe beyonq toe= 5.0 feet 

Backslope dimension= 76.5 feet 

· 108 lin. ft. of 

**** cost Estimate*** 
6460 cubic yards earth fill@ 1.25 = 
585 cubic yards core trench o 1.25 = 

6 in. diameter SPP conduit o 3.00 = 
Total estimated cost 

0-40 

8075.14 
731.00 
324.00 

9130.14 



APPENDIX :OPR-P 

SITE WATBR REGULATION PLAN 

l'ORBWORI> 

APPENDIX DPR-P provides a discussion of future water regulation at the 
project area. 

The appendix also includes a general description of water control unit 
functions, and the results of two site regulation hydrograph simulations for 
the :refuge area. One hydrograph (FIGURE P-2) simulates the management of a 
lake compartment for fish and waterfowl during a "typical" year (taken as 
1978). It should be noted that the desired lake elevation represents only one 
of a number of potential water regulation regimes that could be applied to the 
site. However, it still provides a general indicator of project performance. 
The other hydrograph (FIGURE P-3) provides a simulation of a drawdown for 
bottom solidification during a typical year. 

The last item in the appendix (FIGURE P-4) is an informational. graph 
displaying the relationship between drawdown elevation and mudflat exposure 
for the three lake compartments. 



WATER MANAGEMENT PLAN l!'OR UPPER SWAN/ll'tJLLER LAKE 

The IDOC portion of the project area would be managed similar to the way 
it has been managed in the past (FIGURE P-1). It would be managed intensively 
as a moist-soil unit to provide habitat for migratory waterfowl, especially 
dabbling ducks. Typically, in January each year, the sluice gate would be in 
a closed position with interior water elevations fluctuating in response to 
seepage and local runoff. In late June, the gate would be closed and the 
interior water levels would be lowered gradually using a pump. A maximum 
drawdown for management purposes in this unit would be elevation 417.5 NGVD, 
at which point approximately 60 percent of the bottom surface area would be 
exposed. This drawdown will permit the germination and growth of natural or 
aerially seeded plants beneficial to waterfowl (primarily dabbling ducks). 
However, with a favorable response by submerged aquatics, the magnitude of 
drawdown may be less than 2 feet on a given year. About mid-September, water 
levels would be raised as quickly as possible (normally taking about two 
weeks). This flooding would allow plant seed heads to remain above water and 
available to waterfowl. The unit is recharged, as needed, during the 
remainder of the waterfowl migration season. Periodic bottom resolidification 
periods will be included as needed .. Special features for fish passage are not 
included. Although management practices in this unit preclude its year-round 
use by fish, it may still have some utility as a spawning/nursery area for 
river fishes. 

WATER MANAGEMENT PLAN FOR MIDDLE AND LOWER SWAN LAKE 

The manner in which the refuge compartments are managed for waterfowl and 
fish during the post-construction period has been the focus of considerable 
discussion between agencies. There is general agreement that the project, as 
designed, will provide the flexibility needed for achieving significant 
biological benefits at the site; however, there is some uncertainty on the 
specific details for a long-term site water regulation plan (i.e., 
particularly with regard to the timing of gate opening and closing). This 
problem sterns primarily from a lack of information on the timing of fish 
movements into and out of river backwater areas. Until more is known, IDOC 
believes that the gates to lower Swan Lake should be left open to the river 
(except for impending floods and for bottom solidification) on a year-round 
basis. In addition, the exact response of waterfowl at the site to various 
water regimes is also speculative. Accordingly, agency biologists would 
prefer to employ a more cautious "wait and see" approach to site regulation. 
It has been agreed that studies will be developed and implemented during the 
early years of the project to access the biological impacts of various water 
manipulations. The source of these studies is the biological response 
analyses presented as a draft proposal in APPENDIX DPR-Q. With the benefit of 
this new knowledge, interagency meetings between the IDOC, USFWS, and Corps 
will be conducted annually (in conjunction with the Cooperative Agreement 
Plan) for the purpose of fine tuning a long-term refuge water management plan. 
All agencies have expressed a commitment to achieve a balanced approach to 
site management. 

The short-term management approach calls operating the deeper middle Swan 
Lake compartment primarily for waterfowl (particularly diving ducks). The 
plan calls for an annual partial drawdown (about 0.5 feet), exposing about 10 
percent of the lake's bottom substrate. This water level change will promote 
the growth of moist-soil and emergent vegetation along the lake margin, and 
submergent aquatic vegetation on the lake's interior. 

The lower lake compartment would be managed at a nearly constant normal 
pool elevation (419.5 NGVD) on a year-round basis. The gates would be 
generally left open to the river based on the needs of fish to access the 
lower compartment for overwintering and reproduction {except during periods of 
impending floods and for bottom consolidation). In this manner, the lower 
compartment would be managed primarily for fisheries benefits but would also 
provide some benefits to resting and feeding waterfowl. 
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Bottom solidification would occur at approximately 8 to 10 year 
intervals. Each compartment would be drained as low as possible on a 
rotational basis to solidify the lake bottom. This will enhance the rooting 
of aquatic macrophytes and improve water clarity, which will further enhance 
the quality of the reflooded habitat for waterfowl, fish, invertebrates, and 
other species. 
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POTENTIAL WATER CONTROL STRUC'l'URE FUNCTIONS--
FOR REFUGE LAKE COMPARTMENTS 

STOP-LOG STRUCTURE 

This structure could serve to (1) establish specific elevations for the 
automatic discharge of minor increases in lake water elevation, (2) to prevent 
an influx of river flood waters, and (3) to allow for fish passage. 

Set points for water overflow could be established for any 0.5 foot 
increment. When river flood waters threaten, additional stop-logs could be 
placed to prevent the entry of water to the lake. For compartment specific 
periods during the year, it would be possible to remove some or all stop-logs, 
thus allowing for free fish movement between the Illinois River and Swan Lake. 
Normally, stop-logs would be placed and removed under conditions when no head 
differential exists. 

SLUICE GATE AND SLIDING GATE 

The sluice gate would serve (1) to make major increases or decreases in 
lake levels via gravity flow, (2) in combination with the sliding gate would 
provide pump reversibility, and (3) at times could also be used to facilitate 
fish passage. 

The discharge of water from the lake will be particularly important in 
responding to storm events from the local watershed. The sluice gate has been 
sized to release waters from a 2-year interior storm event within 10-days. At 
times, it may be possible to input additional water onto the lower lake prior 
to pump activation. This would be done by opening the middle compartment 
sluice gate and taking advantage of river slope. 

By opening or closing the sluice gate (lakeside of the control structure 
housing) and by placing or removing the sliding gate (riverside of the 
structure housing), it will be possible to move water from river to lake or 
lake to river, as desired. This capability will aid in minor drawdowns for 
plant production, major drawdowns for bottom solidification, and in raising or 
lowering interior water elevations. 

OVERFLOW STRUC'l'URE 

At river stages above the invert of the project's 2,000-foot overflow 
structure, water would fill the lake to equalize the head differential prior 
to dike/levee overtopping. 
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APPENDIX DPR.-Q 

BIOLOGICAL RESPONSES ANALYSIS 

l'ORBWORD 

.APPENDIX DPR-Q provides the Swan Lake portion of a -.k District plan of 
analysis for biological responses to HREP projects. This analysis will test 
various project design assumptions and will serve as an information base from 
which future site management decisions can be made. 



1. INTRODUCTION. 

SWAN LAKE HREP 
BIOLOGICAL RESPONSES MONITORING 

PLAN OF STUDY 

The Water Resources Development Act of 1986 {Public Law 99-662) authorized 
the Upper Mississippi River System Environmental Management Program (UMRS-
EMP). A major component of that program is the Rehabilitation and Enhancement 
Projects (HREPs). The purpose of the HREPs is to plan, construct, and 
evaluate measures for fish and wildlife habitat improvement. 

The ultimate responsibility for demonstrating the success or failure of 
HREPs rests with the Corps of Engineers. Both the Comprehensive Master Plan, 
and the UMRS-EMP authorizing legislation, includes an evaluation component in 
the habitat project element. Coupled with this, is the recognition that the 
Long Term Resource Monitoring {LTRM) element of the UMRS-EMP derives 
scientific benefits from a close association with HREPs. In addition to 
evaluations of the desired physical and chemical outputs of all HREPs, the 
Corps' North Central Division has instructed that at least two projects within 
each Corps District be selected for the programmatic analysis of biological 
outputs. 

The programmatic analysis is to attain this goal by conducting 
investigations to determine the validity of assumptions used in designing 
these projects. The analysis is to focus on project features that will 
provide feedback on design criteria for future projects throughout the UMRS. 
Responsibilities for the analysis are divided between the Corps District and 
the USFWS. 

2. SITES SELECTION. 

The St. Louis District, in consultation with its UMRS-EMP partners (IDOC, 
MDOC and USFWS) selected two HREPs to be analyzed for their impacts on target 
UMRS biota. The two projects selected within the District are Swan Lake and 
Pharrs Island. These proposed HREP projects include different habitat 
management measures, intended to resolve different types of existing habitat 
problems. 

Swan Lake was selected because (1) it is among the first large-scale 
habitat restoration projects conceived to address widely recognized concerns 
over sedimentation and deterioration of backwater habitats in the Illinois 
River Valley, (2) the compatibility of waterfowl and fisheries concerns was an 
important and contentious issue in the conception and design of this project, 
(3) the recognized regional importance of this area to fish (as spawning, 
rearing and overwintering habitat) and waterfowl (as feeding and resting 
habitat)--comprising 10 percent of all Illinois River backwater habitat, and 
40 percent of all Pool 26 backwater habitat, and (4) the projects' 
compartmentalization provides a unique experimental opportunity to study the 
effects of various water regimes on fish and waterfowl. 

3. PLAN DEVELOPMENT. 

The District's general plan for the analysis of biological responses to 
the Swan Lake HREPs was an interagency effort that included input from (1) 
fisheries and wildlife cooperative research laboratories at Southern Illinois 
University-Carbondale, (2) fisheries assistance, refuge, ecological services, 
EMTC and LTRM field station personnel, (3) fisheries division and planning 
division personnel from IDOC, and (4) staff of the St. Louis District. 

g-1 



4. SWAN LAKE HREP. 

(1) Introduction. 

(a) Location. 

The project area is located adjacent to the west bank of the Illinois 
River between river miles 5 and 13. The project area includes 2,900 acre Swan 
Lake, 200 acre Fuller Lake, and 950 acres of bottomland forest and 550 acres 
of cropland surrounding these lakes. 

(b) Resource Problems. 

Sedimentation, water level fluctuations, and wind induced wave action have 
severely degraded the habitat value of Swan Lake. Sedimentation (from river 
and local hillside) is causing a rapid conversion of aquatic habitat to 
terrestrial habitat-with a resulting long-term quantitative loss of fish and 
waterfowl habitat. Fluctuating water levels at the site have impacted the 
productivity of the site via effects on fish spawning, rearing and wintering, 
and on the production of plants and their availability to waterfowl. Wind-
generated wave action has caused high turbidity levels that have limited 
aquatic plant production at the site. 

(c) Proposed Project. 

The project includes: (1) a riverside dike/levee, to retard the deposition 
of river sediment, and to reduce the influence of river stage fluctuations, 
(2) an interior lake closure to subdivide the lake's refuge into independently 

managed compartments, (3) water and sediment control basins and ponds to 
reduce sediment from the hillside, (4) island groups to reduce turbidity 
levels, by serving as barriers to wind-generated wave action, (5) a gated 
corrugated metal pipe at upper Swan/Fuller Lake, and a combination sluice 
gate/stop-log structure with an open-top channel between river and lake in 
both the middle and lower lake compartments, to help regulate water levels and 
allow for fish passage, (6) couch pumps would be provided to meet compartment 
recharge and dewatering needs, and (7) boat access would be provided to 
mitigate for impacts to existing access areas. 

(d) Proposed Site Management. 

In the future, upper Swan/Fuller Lake would be managed similar to the way 
it has been managed in the past. It would be managed intensively to provide 
habitat for migratory waterfowl, especially dabbling ducks. However, with a 
favorable response by submerged aquatics, the magnitude of drawdown may be 
less than 2 feet on a given year. As of January each year (Figure 1), the 
sluice gate would be in a closed position with interior water elevations 
fluctuating in response to seepage and local runoff. In late June, the gate 
would be closed and the interior water levels would be lowered gradually using 
a pump. A maximum drawdown for management purposes in this unit would be 
elevation 417.5 NGVD, at which point approximately 60 percent of the bottom 
surface area would be exposed. This drawdown will permit the germination and 
growth of natural or aerially seeded plants beneficial to waterfowl (primarily 
dabbling ducks). About mid-September, water levels would be raised as quickly 
as possible (normally taking about two weeks). This flooding would allow 
plant seed heads to remain above water and available to waterfowl. The unit 
would be recharged, as needed, during the remainder of the waterfowl migration 
season. Although management practices in Fuller Lake largely preclude its 
year-round use by fish, it may still have some utility as a spawning/nursery 
area for river fishes. 

The manner in which the refuge compartments are managed for waterfowl and 
fish during the post-construction period has been the focus of considerable 
discussion between agencies. There is general agreement that the project, as 
designed, will provide the flexibility needed for achieving significant 
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biological benefits at the site; however, there is uncertainty on the specific details for a long-term site water regulation plan (i.e., particularly with regard to the timing of gate opening and closing). This problem stems primarily from a lack of information on the timing of fish movements into and out of river backwater areas. The exact response of waterfowl at the site to various water regimes is also somewhat speculative. Agency biologists agree that biological response studies should be implemented during the early years of the project to access the biological impacts of various water manipulations. With the benefit of this new knowledge, the fine tuning of a long-term refuge water management plan will be possible. 

The short-term management approach calls for operating the deeper middle Swan Lake compartment primarily for waterfowl (particularly diving ducks). The plan calls for an annual partial drawdown (about 0.5 feet), exposing about 10 percent of the lakes's bottom substrate. This water level change should promote the growth of moist-soil and emergent vegetation along the lake margin, and submergent aquatic vegetation on the lake's interior. 

The lower lake compartment would be managed at a nearly constant normal pool elevation (419.5 NGVD) on a year-round basis. The gates would be generally left open to the river based on the needs of fish to access the lower compartment·for overwintering and reproduction (except during periods of impending floods and for bottom consolidation) .. In this manner, the lower compartment would be managed primarily for fisheries' benefits but should also provide some benefits to resting and feeding waterfowl. 

Bottom solidification would occur at approximately 8 to 10 year intervals. Each of the three compartments would be drained as low as possible on a rotational basis to solidify the lake bottom. This will enhance the rooting of aquatic macrophytes and improve water clarity, which will further enhance the quality of the reflooded habitat for waterfowl, fish, invertebrates, and other species. 

Thus, during the early post-construction period, Swan Lake will provide three distinctly different experimental management treatments based on water regulation requirements. Each unit will be managed with varying intensity for migratory waterfowl and fish. Upper Swan/Fuller Lake will function much like the Illinois River floodplain prior to extensive flood-control and levee construction that has occurred on the river. Floodplain inundations historically provided important sources of organic matter, spawning and nursery habitat for river fishes following spring thaw, and moist-soil feeding habitat for waterfowl. The middle Swan Lake compartment will behave similarly to a backwater that is periodically isolated from the river during periods of low flow. Such backwaters are thought to provide overwintering habitat, spawning and nursery habitat, and contribute to river fish populations. Waterfowl will benefit primarily through provision of moist-soil and submergent aquatic feeding habitats. The lower compartment of Swan Lake will function as a backwater lake normally connected to the river. It should provide the same benefits to fish as the middle compartment, but to a greater degree. There will likely be larger areas of submerged aquatic and deepwater habitats that will be used as feeding and resting sites for waterfowl. The above described water regimes will be maintained throughout the duration of the biological monitoring studies. Only minor short-term adjustments in water control structure use will be employed in order to assess certain test assumptions. 

(e) Project Outputs. 

If the proposed project (see map) performs as anticipated, it would eliminate approximately 60 percent of future sediment deposition into the lake. This reduction would enhance the longevity and productivity of the lake as fish and waterfowl habitat. The dike/levee, closures, gated structures and pumps, would provide a significant degree of water control. This control should enable a greater productivity and availability of food plants and 
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associated invertebrates for migratory waterfowl. Cover for fish will also 
increase in response to water control. Water control will provide the ability 
to solidify the lake bottom, and this will stimulate increased plant 
production. The dike/levee will provide a barrier against cold water 
intrusion. The subdivision of the lake into multiple units would allow for 
increased habitat diversity. The islands will reduce the wave action that 
presently limits plant photosynthesis and plant anchorage. 

(f) Construction Schedule. 

Major construction efforts would not start before March of 1993. 

(2) Design of Analysis for Biological Responses 

(a) General Approach. 

Consistent with the goals and objectives of the UMRS-EMP, there is a need 
to evaluate and monitor biological responses to the implementation of the Swan 
Lake project. Waterfowl and fish population conditions need to be established 
before and after project completion to ascertain the project's success. Post-
project compartmentalized management provides a unique experimental 
opportunity to study the effects of various water level management scenarios 
on aquatic habitats, fisheries, and wildlife. Sound scientific data are 
critical to the development of long-term water level management strategies 
that will maximize the site's benefits to waterfowl and fish. 

In addition to its site-specific implications, the results of such studies 
will have broad implications for future habitat restoration and enhancement 
projects in the UMRS. There have been few integrated studies of habitat, 
waterfowl, and fisheries responses to water level manipulations. Monitoring 
and evaluation of the Swan Lake restoration project provides a unique 
opportunity to address the compatibility of management for waterfowl and 
fisheries in shallow riverine wetlands of the UMRS. 

Work needed to monitor and evaluate the Swan Lake HREP will not supplant 
LTRM conducted activities in the project area. LTRM data will provide useful 
baseline and post-project data necessary to evaluate some project impacts. 
Planning of data collection, analysis, and reporting will consider and 
incorporate information that is available through the LTRM program. 

The primary goals of the Swan Lake analysis of biological responses are: 

Evaluate effects of project implementation and the three water level 
management regimes on fish community responses and recruitment of riverine 
fish populations. 

Evaluate the response of waterfowl (and other wetland birds) to habitat 
changes that occur before and after project implementation, and as a result of 
water level manipulations. 

Evaluate aquatic vegetation and invertebrate responses to project 
implementation and water level management before and after project 
implementation. 

Utilize results from these studies to develop integrated water control 
strategies that will maximize benefits to fish and wildlife populations at 
this HREP project and for future EMP projects in the Upper Mississippi River 
Basin. 

To the maximum extent possible, the procedures employed in the analysis 
will be consistent with those described in the LTRM procedures manual. 
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(b) Products. 

Products of the biological response analysis that will have site-specific 
(overall project and individual compartments) and/or system-wide application 
are: 

-Changes in fish community 
-Changes in fish population structure 
-Differences in fish habitat utilization 
-Changes in lake/river fish movement 
-Influence of Type of water control structure on fish movement 
-Overwintering habitat suitability and use by fish 
-Changes in presence and abundance of special interest wetland 

bird species 
-Changes in waterfowl movement and habitat use patterns 
-Changes in availability and distribution of aquatic vegetation 
-Changes in vegetation structure, taxonomic composition, biomass and 

production 
-Changes in aquatic invertebrate taxonomic composition, size 

distribution and biomass 
-water level management strategies 

(c) Experimental Design. 

Experimental design of the monitoring effort will follow a series of 
assumptions to be tested. A series of initial assumptions, analysis 
objectives, sampling procedures, products, schedule and costs, and 
implementation source are identified below. Information obtained in the 
analysis effort may allow testing of additional assumptions. The specific 
experimental designs (sampling locations, number of samples, number of 
replicates, data analysis techniques, etc.) will be developed by the 
District's interagency study team and will subsequently undergo technical 
review by the EMTC. A summary of the tasks, estimated costs (including 
design), and schedule are displayed in TABLE 1. 

(d) Relationship to Project Performance Evaluation. 

The biological problems at Swan Lake are primarily related {directly or 
indirectly) to sedimentation and water level fluctuations. In interpretating 
biological changes observed at Swan Lake, it will be necessary to focus on the 
physical and chemical processes that caused those changes. Attachment 1 
indicates various parameters that will be assessed as part of the project 
performance evaluation. This evaluation will include various field 
observations and quantitative measurements. Quantitative measurements will 
include such things as sediment deposition rate, continuous records of lake 
and river water level changes and water quality readings. In addition, 
various supplemental physical/chemical characteristics will be determined 
during the execution of the response studies per se. These characteristics 
are described in general terms in the proposal section dealing with 
assumptions to be tested. 

(e) Unanticipated Events Impacting on Experimental Design. 

Field work on the river is rarely predictable. Atypical water years ruin 
even the simplest and well-conceived experiments. For this reason, 
experimental designs for testing hypotheses over multiple years may need to be 
modified in view of unanticipated events. Annual meetings of the HREP 
research/planning team will be held for the purpose of evaluating annual 
success/failure and associated needs (if any) for modifications to study 
design. 

At least some historical data relating to baseline biological conditions 
does exist for the Swan Lake project. If in the FY 92 pre-project year, data 
collection is severely disrupted by an unanticipated event, historical data 
will be used as the basis for comparing to with-project biological conditions. 

Q-7 



Since multiple years of analysis are planned for the post-project conditions, 
the threat of a totally catastrophic study situation is less likely. 

(2) Assumptions to be Tested: 

GOAL 1: FISHERIES RESPONSES 

ASSUMPTION 1 - FISH COMMUNITY DIVERSITY WITHIN OVERALL PROJECT AREA WILL 
INCREASE 

ASSUMPTION 2 - FISH COMMUNITY DIVERSITY WILL DIFFER BETWEEN LAKE COMPARTMENTS 

Objective 1 - To evaluate the overall Swan and Fuller Lake fish community 
structure response to project implementation and to post-project water level 
management plans for each of the three compartments. This fishery objective 
was given fourth priority by the interagency team. 

Procedure - Sampling methods will be consistent with those procedures for 
community analysis described in the fisheries chapter of the LTRM procedures 
manual. However, at least some modification of methods are likely to meet 
site-specific conditions. The target group is sediment-sensitive fishes. 
Multiple capture gears (e.g., electrofishing, seines, fyke nets and minnow 
fyke nets) will be used at sample site locations in all three lake 
compartments. Results of captures will be used to estimate species relative 
abundance, and total species present, using standard modeling techniques. 
Accessory physical and water quality measurements made after sampling include 
water temperature, transparency, water velocity and water depth. 

Products - Estimates of species relative abundance and total species present 
for overall project area and for individual compartments. Comparison of Swan 
Lake fish community composition to other Illinois River backwater lakes. 
Compare fish community characteristics pre- and post-project, and between 
compartments to determine responses to different water level management 
practices. 

Schedule and Costs - Field sampling for fisheries objectives 1-3 is during the 
months of March - November for one pre-project and three post-project years. 
Data analysis and reports are due by end of each FY, and a final summary 
report is due at the completion of the overall analysis. Team originally 
estimated implementation of this objective at $217,000. This did not take 
into account the cost efficiencies of accomplishing fisheries objectives 1-3 
at the same time using the same .field crew. LTRM-field station estimates 
objectives 1-3 can be accomplished for about $289,000. The cost for objective 
1 is estimated to be about $102,000. 

Implementation - District recommends that LTRM-field station in coordination 
with USFWS-Fisheries Assistance Office, Carterville, IL, perform the work 
under the administration of the EMTC. 

ASSUMPTION 3 - POPULATION STRUCTURE WITHIN OVERALL PROJECT AREA WILL CHANGE TO 
REFLECT SUCCESSFUL REPRODUCTION AND RECRUITMENT 

ASSUMPTION 4 - POPULATION STRUCTURE WILL DIFFER BETWEEN LAKE COMPARTMENTS TO 
REFLECT SUCCESSFUL REPRODUCTION AND RECRUITMENT 

Objc~tive 2 - To determine differences in population age and size structure to 
access fish reproduction and recruitment with and without the project, and 
under three different water management regimes. This fisheries objective was 
given third priority. 
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Procedure - The indicator or target species for determining age and size 
structure is the black crappie and/or other species to the extent that data 
collection permits. Multiple capture gears (e.g., electrofishing, fyke nets, 
and seines) will be used at sample site locations within the lake 
compartments. Total length and weights will be obtained for the target 
species. Accessory physical and water quality measurements made after 
sampling include water temperature, transparency, water velocity and water 
depth. 

Products - Length and age frequency distribution curves, estimates of 
recruitment rates, estimates of growth rates, comparison of population 
structure information on Swan Lake to other Illinois River lakes. Pre: and 
post-project comparisons and between compartment comparisons will be made. 

Schedule and Costs - Field sampling for fisheries objectives 1-3 is during the 
months of March - November for one pre-project and three post-project years. 
Data analysis and reports are due by end of each FY, and a final summary 
report at the completion of the overall analysis effort. Assuming fisheries 
objectives 1-3 can be accomplished for $289,000, objective 2 is estimated to 
cost $110,000. 

Implementation - District recommends that LTRM-field station in coordination 
with USFWS-Fisheries Assistance Office, Carterville, IL, perform the work 
under the administration of the EMTC. 

ASSUMPTION 5 - DIFFERING PLANT DISTRIBUTION PATTERNS BETWEEN COMPARTMENTS WILL 
RESULT IN DIFFERENTIAL HABITAT UTILIZATION BY FISH 

Objective 
different 
emergent, 
regimes. 
fisheries 

3 - To determine relative habitat utilization of fish under 
patterns of aquatic plant distribution (moist soil, shallow 
submergent, and open water) created by the three water management 
The interagency team gave this objective fifth priority as a 
objective. 

Procedure - Data gathered for fisheries objectives 1 and 2 would be related to 
specific vegetational cover types within each lake compartment. 

Products - Comparison of community and population characteristics versus 
vegetational cover types. 

Schedule and Costs - Field sampling for fisheries objectives 1-3 is during the 
months of March - November for one pre-project and three post-project years. 
Data analysis and reports are due by end of each FY, and a final summary 
report at the completion of the overall analysis effort. Assuming fisheries 
objectives 1-3 can be accomplished for $289,000, objective 3 is estimated to 
cost $78,000. District recommends that this lower priority objective not be 
pursued, as it is not closely related to the original objectives for the 
project. 

Implementation - Not applicable, or else funding from a non-Federal source. 

ASSUMPTION 6 - AMOUNT OF LAKE-RIVER FISH MOVEMENT FOR THE OVERALL PROJECT AREA 
WILL CHANGE 

ASSUMPTION 7 - AMOUNT OF LAKE-RIVER FISH MOVEMENT WILL DIFFER BETWEEN THE 
THREE LAKE COMPARTMENTS ------------------------------------------------------------------------------
Objective 4 - To quantify the movements of larval, juvenile, and adult fish 
between the three lake compartments and the river. This fisheries objective 
was given second priority. 
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Procedure - The procedure employed would be one proposed by SIU-C as part of 
its DJ study of overwintering riverine fishes. Three approaches would be used 
to determine when fish movement occurs. Radio tags will be implanted in 12 
adult fish of each of three target species yet to be determined. Movements 
would be tracked intensively during the fall and spring and periodically 
during the winter. The second approach would utilize fyke nets and larval 
fish collecting nets at the water control structures to determine direction of 
movement. In addition to the fyke nets, gravel spawning sites would be 
constructed to attract largemouth bass and sunfish into the monitoring site. 
Milk cans would be used to attract channel catfish. Periodic observations of 
the artificial spawning sites would be used to determine when spawning 
movements occur. For buffalo spp., gonado-somatic indices would be calculated 
to determine the time of spawning. Spawning temperatures are known for other 
s~ecies, so river temperatures would be monitored to determine the time of 
spawning for these species. 

Products - Information on emigration and immigration of selected fish species 
between each lake compartment and the river. 

Schedule and Costs - Field sampling and laboratory data collection for 
fisheries objectives 4 and 5 would be during would be during the months of 
March - June and October - January for three post-project years. Data input, 
analysis and reports are due by end of each FY, and a final summary report is 
due at the completion of the overall analysis effort. Cost is estimated to be 
about $78,000. Recommend DJ funding be pursued by SIU-C for this item. If 
not funded by DJ, recommend Goal 3 work objectives be eliminated and resulting 
funding savings be diverted to this fisheries objective. 

Implementation - SIU-C under administration of EMTC. 

ASSUMPTION 8 - TYPE OF WATER CONTROL STRUCTURE WILL INFLUENCE EXTENT OF LAKE-
RIVER FISH MOVEMENT 

Objective 5 - To compare and contrast ~he movements of fishes through 
different water control structures (stop-log versus sluice gates). This would 
include not only comparing the two types of structures directly, but 
examination of other variables, such as open versus covered channel tops, 
elevation of control structures above the substratum, and the effect of an 
outward water flow. This fisheries objective was given first priority. 

Procedure - Utilize radio tag, and mark and recapture methods to track the 
movement of selected fish species through the various types of water control 
structures. Elevations would be based on the same premises and methods of 
data collection used in determining fish migration. Water control structures 
will be manipulated to evaluate their effects on fish movement. 

Products - Information on emigration and immigration of selected fish species 
through various water control structures. 

Schedule and Costs - Field sampling and laboratory data collection for 
fisheries objectives 4 and 5 would be during wo~ld be during the months of 
March - June and October - January for three post-project years. Data input, 
analysis and reports are due by end of each FY, and a final summary report is 
due at the completion of the overall analysis effort. Cost is estimated to be 
about $78,000. 

Implementation - Recommend SIU-C perform the work under administration of 
EMTC. 
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ASSUMPTION 9 - SUITABLE OVERWINTERING HABITAT FOR FISHES WITHIN THE OVERALL 
PROJECT AREA WILL INCREASE 

ASSUMPTION 10 - AVAILABILITY OF OVERWINTERING HABITAT FOR FISHES WILL DIFFER 
BETWEEN THE LAKE COMPARTMENTS 

Objective 6 - To determine the quantity and quality of overwintering habitat 
for fishes, and to determine the actual use of the projects deepwater 
habitats. While inadvertently not rated, this is a top priority objective. 

Procedure - Map aerial extent of deepwater wintering habitat in the project 
area using depth soundings. Make qualitative measurements of current 
velocity, water temperature and dissolved oxygen. Literature on habitat 
preferences would be evaluated to define suitable habitat. Fish presence 
would be determined using deepwater electrofishing and trap netting 
techniques. 

Products - Maps of winter habitat conditions, and locations of actual fish 
wintering based on active sampling. 

Schedule and Costs - Field data and laboratory data collection during months 
of December through March for a total of three years of study. Data input, 
analysis and interpretation to be furnished at end of each FY with a final 
report at the completion of the overall effort. Cost for this objective is 
estimated to be about $40,000. 

Implementation - Recommend SIU-C perform the work under administration of the 
EMTC. 

GOAL 2: WILDLIFE RESPONSES 

ASSUMPTION 11 - TOTAL NUMBERS AND SPECIES COMPOSITION OF WATERFOWL USING 
OVERALL PROJECT AREA WILL INCREASE 

ASSUMPTION 12 - RELATIVE NUMBERS OF DABBLER VERSUS DIVING DUCKS USING EACH 
LAKE COMPARTMENT WILL DIFFER 

Objective 1 - To compile and collect pre-project data on the distribution and 
abundance of waterfowl for comparison with the results of monitoring and 
evaluations conducted after project implementation. This wildlife objective 
was given first priority. 

Procedure - Would utilize existing INHS aerial waterfowl flight census survey. 
Baseline data collection would separate counts into refuge area and upper 
Swan/Fuller area counts. During post-construction period, counts would be 
separated for lower Swan, middle Swan and upper Swan/Fuller lake compartments. 
Waterfowl counts would identify to the species level. 

Products - Species specific waterfowl counts for each lake compartment. 

Schedule and Costs - Waterfowl counts would be made for two pre-project and 3-
4 post-project years. Censuses are flown twice in early September, weekly 
during fall migration {mid-October to mid-December), once in early January, 
and weekly during spring migration (late February to mid-April). Estimated 
cost is $16,000. 

Implementation - Recommend INHS perform the work, under the administration of 
the EMTC. However, this element will be funded as part of the project 
performance evaluation under a separate agreement with the EMTC. 
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ASSUMPTION 13 - PRESENCE AND ABUNDANCE OF SPECIAL INTEREST WETLAND BIRD 
SPECIES WITHIN OVERALL PROJECT AREA WILL INCREASE 

ASSUMPTION 14 - THE PRESENCE .A.ND ABUNDANCE OF SPECIAL INTEREST WETLAND BIRD 
SPECIES WILL DIFFER BETWEEN LAKE COMPARTMENTS 

Objective 2 - To determine the presence, 
by special interest wetland birds (e.g., 
Federally endangered bald eagles, etc.). 
second priority. 

Procedure - Not determined. 

Products - Not determined. 

relative abundance, and habitats used 
colonial nesting birds, shore birds, 

This wildlife objective was given 

Schedule and Costs - Cost not determined. District recommends this objective 
not be funded, as it is not closely linked to the original project objectives. 

Implementation - Not applicable, or else funding from a non-Federal source. 

ASSUMPTION 15 - WATERFOWL MOVEMENTS, HABITAT USE, AND BEHAVIOR PATTERNS FOR 
OVERALL PROJECT AREA WILL IMPROVE 

ASSUMPTION 16 - WATERFOWL MOVEMENTS, HABITAT USE, AND BEHAVIOR PATTERNS WILL 
DIFFER BETWEEN THE THREE LAKE COMPARTMENTS 

Objective 3 - To determine effects of project implementation on movements, 
habitat use patterns, and time budgets of waterfowl in relation to habitat 
changes that occur within the overall project area, and under different water 
level management strategies in each of the three lake compartments. This 
wildlife objective was given third priority. 

Procedure - Weekly ground surveys will be conducted during fall and spring 
migrations. Analysis of relative use and abundance of dabblers and divers in 
relation to vegetation and invertebrate distribution and abundance in each of 
the lake compartments. 

Products - To determine relative use by divers and dabblers pre- and post-
project, and between compartments. Habitat use and time budgets will be 
measured weekly. 

Schedule and Costs - Two years pre- and 2 years post-construction data 
collection. ·Collection in months of October/November and March/April. Cost 
is estimated at $80,000. 

Implementation - Combination LTRM-Field Station and SIU-C effort under 
administration of the EMTC. 

GOAL 3: VEGETATION/INVERTEBRATES RESPONSES 

ASSUMPTION 17 - AVAILABILITY AND DISTRIBUTION OF AQUATIC VEGETATION WITHIN 
OVERALL PROJECT AREA WILL INCREASE 

ASSUMPTION 18 - AVAILABILITY AND DISTRIBUTION OF AQUATIC VEGETATION WILL 
DIFFER BETWEEN LAKE COMPARTMENTS 

Objective 1 - To evaluate changes in the availability and distribution of 
aquatic vegetation {moist soil, shallow emergent/submergent) as habitat, 
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before and after project completion, and in relation to water level 
manipulations in the three compartments. This vegetation/invertebrate 
objective was given first priority. 

Procedure - Aerial photography, transect site selection, ground truthing, GIS 
mapping, reference collections, permanent marker placement, quality assurance 
will be in accordance with LTRM procedures. LTRM procedures manual for 
vegetation monitoring will apply. Water level fluctuations data will be made 
available by the District as part of the Swan Lake Project Performance 
Evaluation data gathering effort. 

Products - Vegetation distribution maps, and records of plant availability. 

Schedule and Costs - Field habitat mapping would take place during the months 
of July-August for one pre-project year, and for post-project years 3 and 4. 
Analysis and reports are due by end of FY. Estimated cost is $71,000. Cost 
would be covered by planned LTRM-Trend Analysis effort. 

Implementation - Work would be performed by the LTRM-Field Station under the 
management of the EMTC. 

ASSUMPTION 19 - VEGETATION COMMUNITY, IN OVERALL PROJECT AREA WILL IMPROVE 

ASSUMPTION 20 - VEGETATION BIOMASS AND PRODUCTION IN OVERALL PROJECT AREA WILL 
INCREASE 

ASSUMPTION 21 - VEGETATION COMMUNITY WILL DIFFER BETWEEN THE THREE LAKE 
COMPARTMENTS 

ASSUMPTION 22 - VEGETATION BIOMASS AND PRODUCTION WILL DIFFER BETWEEN THE 
THREE LAKE COMPARTMENTS 

Objective 2 - To measure differences in vegetation community, biomass, and 
production within wetland habitats (moist soil, shallow emergent, submergent, 
deepwater) before and after project completion, and in relation to water level 
manipulations in the three compartments. T~is vegetation/invertebrate 
objective was given second priority. 

Procedure - LTRM procedures manual for vegetation monitoring would apply. 
Existing LTRM Swan Lake transect site for trend analysis would serve also for 
HREP monitoring needs. After project completion, additional transects would 
be included in both the middle and upper Swan/Fuller lake compartments. 

Products - Measurements density, dominance, frequency, importance, value, and 
biomass. 

Schedule and Costs - Field and laboratory work to take place during the months 
of August for one pre-project year, and post-project years 3 and 4. Analysis 
and reports are due by end of FY and a final summary report at completion of 
overall analysis effort. Total estimated cost is $50,000. Recommend 50 
percent SLD ($24,000) and 50 percent LTRM-Trend Analysis contribution. 

Implementation - Recommend LTRM-Field Station perform the work under 
management of the EMTc·. 

ASSUMPTION 23 - AQUATIC INVERTEBRATE BIOMASS WITHIN OVERALL PROJECT AREA WILL 
INCREASE 

ASSUMPTION 24 - AQUATIC INVERTEBRATE TAXONOMIC COMPOSITION, WITHIN OVERALL 
PROJECT AREA WILL IMPROVE 

Q-13 



ASSUMPTION 25 - AQUATIC INVERTEBRATE TAXONOMIC COMPOSITION, WILL DIFFER 
BETWEEN THE THREE LAKE COMPARTMENTS 

ASSUMPTION 26 - AQUATIC INVERTEBRATE BIOMASS WILL DIFFER BETWEEN THE THREE 
LAKE COMPARTMENTS 

Objective 3 - To measure and compare changes in biomass, taxonomic 
composition, and size distribution of aquatic invertebrates important to 
larval fishes and waterfowl (zooplankton, benthic, and other 
macroinvertebrates) among wetland habitats in each compartment before and 
after project implementation. This vegetation/invertebrates objective was 
given third priority. 

Procedure - Standard methods for the collection of benthos, epiphytic 
invertebrates, and plankton would be conducted on the vegetation transects. 
Two collections, spring and fall. 

Products - Measurements of density, distribution and biomass. 

Schedule and Costs - Field and laboratory work to take place during the months 
of March/April - October/November for one pre-project year, and post-project 
years 3 and 4. Analysis and reports are due by end of FY and a final summary 
report at completion of overall analysis effort. Estimated cost is $71,000. 

Implementation - Recommend LTRH-Field Station in coordination with SIU-C to 
perform the work, with ad.rninistratio:1 by the EMTC. 

GOAL 4: MANAGEMENT STRATEGIES 

ASSUMPTION 27 - A WATER LEVEL MANAGEMENT STRATEGY CAN BE DEVELOPED FOR THE 
PROJECT THAT MAINTAINS ECOLOGICAL FUNCTIONS AND MAXIMIZES BENEFITS TO FISH AND 
WATERFOWL 

Objective 1 - To formulate integrated water level management strategies that 
maintain ecological functions of Fuller and Swan Lakes, and optimize benefits 
to fish and wildlife populations. This management strategies objective was 
given first priority. 

Procedure - With the benefit of incoming information from the fisheries, 
wildlife, and vegetation/invertebrate goals, interagency meetings between 
IDOC, USFWS and the Corps will be held annually (in conjunction with 
Cooperative Plan Agreement) for the purpose of fine-tuning a long-term refuge 
water management plan. 

Products - An integrated plan will be provided as part of the final biological 
responses analysis report. Estimated cost is $10,000. Recommend that the 
funding of this item be accomplished using existing sources of funds for 
Cooperative Plan Agreement management. 

Implementation - District will take the lead for organizing these annual 
meetings and for reporting the results. 

ASSUMPTION 28 - PROJECT'S BIOLOGICAL RESPONSE ANALYSIS RESULTS HAS 
IMPLICATIONS FOR FUTURE EMP PROJECTS 

Objective 2 - To develop recommendations for implementation of future EMP 
projects in the UMRS. This management strategies objective was given second 
priority. 
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Procedure - EMTC reviews biological response analyses output and determines 
the likely implications for the overall UMRS. 

Products - EMTC conclusion on system-wide implications. 

Schedule and Costs - Recommendations will be provided as part of the final 
biological responses analysis report. Estimated cost is $10,000. 

Implementation - EMTC 
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TASK TASK 
NO. DESCRIPTION 

TABLE l -- ESTIMATED COSTS AND SCHEDULE FOR BIOLOGICAL RESPONSE 
MONITORING ACTIVITIES -- SWAN LAKE 

AGENCY 

---------------------------EXISTING AUTHORIZATION--------------------------------

- - - Do£_ ONSTRUCTION - - I - - CONSTRUCTION - - - - - - - -! - - YEAR 0 
C (DRAWDOWN) 

FY91 COST (x 1000) -1991-1 - - -1992- - -I - - - 1993- - -I - - -1994 - - 1- __ 1995 , __ -f 
------------------ (Quarters-----) 
Thru FY97 TOTAL 3 4 1 2 3 4 l 2 3 4 1 2 3 4 1 2 3 4 

--------------------------------------------------------------------'--- ' ___ .j ___ ... ___ ' -- • __ .l. ___ ,1. ___ .,1 ___ _s ___ ·--- ___ ..J ___ • __ j ___ • ___ J ___ '----· ---------

1. FISHERIES RESPONSE 202 330 

1.1 Fish Community Data FLO STA 12 102 
Collection 

1.2 Fish Population Structure FLO STA 78 110 
Data Collection 

1.4 Lake/River Fish Movement sru-c 0 0 
Oat• Collection 

1.5 Fish Movement vs Structure SIU-C 39 78 
Data Collection 

1. 6 Fish Over-wintering Data sru-c 13 -'lO 
Collection 

2. WILDLIFE RESPONSES 55 80 

2.1 Waterfowl Counts !NHS 0 0 

2.3 Waterfowl Habitat Utilization FLO STA/SIU-C 55 80 '--1. 

3. VEGETATION/INVERTEBRATES RESPONSES 66 95 

3.1 Vegetation Mapping FLD STA 0 0 

3.2 Vegetation Sampling/ FLO STA 17 24 
Lab Work 

3.3 Invertebrate Sampling/ FLO STA/SIU-C '19 71 
Lab Work 



TASK TASK 
NO. DESCRIPTION 

1. FISHERIES RESPONSE 

l.l Fish Community Data 
Collection 

1. 2 Fish Population Structure 
Data Collection 

1.4 Lake/River Fish Movement 
Data Collection 

1.5 Fish Movement va Structure 
Data Collection 

,0 
I 1. 6 Fish Over-wintering Data 

!:::i Collection 

2. WILDLIFE RESPONSES 

2.l Waterfowl Counts 

2.3 Waterfowl Habitat Utilization 

3. VEGETATION/INVERTEBRATES RESPONSES 

3.1 Vegetation Happing 

3.2 Vegetation Sampling/ 
Lab Work 

3.3 Invertebrate Sampling/ 
Lab Work 

TABLE l -- ESTIMATED COSTS AND SCHEDULE FOR BIOLOGICAL RESPONSE 
MONITORING ACTIVITIES -- SWAN LAKE 

-----EXISTING AUTHORIZATION--------------EXTENDED AUTIIORIZATION-------------------------------------------- -----.---,----------,,--------------- --- -·-- -------- - ----- -- -

':}GAi< 0 I- YEAR +-1 - - 1-- YEAR +2- -,- -YEAR +3 - ·I- - YEAR +4_ -
IDRAWDOWN) 

AGENCY 
FY91 _COST_ (X _1000, •- - - 1996 - - - I- - - 1997 - - - I - - - 1998 - __ I- __ 1999 __ -t 
Thru FY97 TOTAL l 2 3 4 1 2 3 4 1 2 3 4 l 2 3 4 

202 330 

FLD STA 72 102 

FLD STA 78 110 

SIU-C 0 0 

SIU-C 39 78 

sru-c 13 40 

55 80 

INHS '12 20 

FLD STA/SIU-C 55 80 

66 95 

FLD STA 0 0 

FLD STA 17 24 

FLO STA/SIU-C 49 71 
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TABLE l -- ESTIMATED COSTS AND SCHEDULE FOR BIOLOGICAL RESPONSE 
MONITORING ACTIVITIES -- SWAN LAKE 

------------------------------------------------------------------------------------------------------------------------------------------------------

TASK 
NO. 

TASK 
DESCRIPTION AGENCY 

FY91 COST (x 1000) 

Thru FY97 TOTAL 

---------------------------EXISTING AUTHORIZATION--------------------------------

- - - ,Ai¥-cONSTRUCTION - - j - - CONSTRUCTION - - - - - - - -1- - YEAR C 
(DRAWDOWN) 

--1991-1---1992---I-- -1993---1---1994- - I- __ 1995 __ -I 
(Quarters-----) 
3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 -----------------------------------------------------------------------J.---~---J---'<--- • --~----1. ___ _j, ___ -l, ___ , ___ , ___ J ___ \ __ J: ___ , ___ J ___ I----' ---------

4. DATA ANALYSIS/REPORTING 0 10 

4.1 Fisheries Data Analysis USFWS-FA See 1. 

4.2 Waterfowl Data Analysis INHS See 2. 

4.3 Vegetation Data Analysis FLD STA See 3. 

4.4 Invertebrates Data Analysis FLD STA/SIU-C See 3. 

4.5 Summary Data Analysis ALL See 1-3 

4.6 Synthesis Report (Including EMTC/SLD 0 10 
Management Strategies Eval.) 
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TABLE 1 -- ESTIMATED COSTS AND SCHEDULE FOR BIOLOGICAL RESPONSE 
MONITORING ACTIVITIES -- SWAN LAKE 

--------------------------------------------------------- -----------------------------------------------------------------------------------------
-----EXISTING AUTHORIZATION--------------EXTENDED AUT!!OR lZAT I ON· -- - ----- -------- - -

,· : - - -1- YEAR + 1 - - I - - y;;t:~ - -I :.-~ YE-AR ·8-= -1- - YEAR + 4 - - - -
CDRAWDOKN) . ---------- ---------------------------------------------------------------·----TASK TASK FY9l_cosT_ (x_l000ll- - - 1996 - - - I- - - 1997- __ I - __ 1998 ___ I- __ 1999 __ -t 

NO. DESCRIPTION AGENCY 
Thru FY97 TOTAL 1 2 3 4 l 2 3 4 1 2 3 4 1 2 3 4 

-------------------------------------------------------------------"---~---i---J---~---J ___ J ___ ~---~--- i ___ ___ J ___ _._ __ J ___ ~---'---·------------------

4. DATA ANALYSIS/REPORTING 0 10 

4.1 Fisheries Data Analysis USFWS-FA See 1. 

4.2 Waterfowl Data Analysis INHS See 2. 

4.3 Vegetation Data Analysis FLD STA See 3. 

4.4 Invertebrates Data Analysis FLD STA/SIU-C See 3. 

4.5 Summary Data Analysis ALL See 1-3 

4.6 Synthesis Report (Including EMTC/SLD 0 10 
Management Strategies Eval.) 
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TABLE 2 - SUMMARY OF COSTS AND MANAGEMENT/IMPLEMENTATION 
RESPONSIBILITIES FOR THE BIOLOGICAL MONITORING 

GOAL OBJECTIVE PRIORITY FISCAL YEAR COSTS l/ MANAGEMENT IMPLEMENTATION 
ALL 

92 93 94 95 96 97 98 99 YEARS 

1. Fish 1. Community 4 24 6 0 0 18 24 24 6 102 EMTC LTRM-FLD STA 
Responses Structure 

2. Population 3 26 6 0 0 20 26 26 6 110 EMTC LTRM-FLD STA 
Structure 

* 3. Habitat 5 0 0 0 0 0 0 0 0 0 N/A N/A 
Utilization 

** 4. Movement 2 0 0 0 0 0 0 0 0 0 EMTC sru-c 
Lake-River 

5. Movement 1 0 0 0 0 13 26 26 13 78 EMTC SIU-C 
Thru Structures 

6. Over- Top 0 0 0 0 0 13 13 14 40 EMTC SIU-C 
Wintering 

0 
I 

N 2. Wildlife + 1. Waterfowl 1 0 0 0 0 0 0 0 0 0 SLD INHS 0 
Responses Count 

* 2. Wildlife 2 0 0 0 0 0 0 0 0 0 N/A N/A 
Utilization 

*** 3. Waterfowl 3 15 15 0 0 0 25 25 0 80 EMTC LTRM-FLD STA/SIU-C 
Utilization 

3. Veg./**** 1. Veg. avail./ 1 0 0 0 0 0 0 0 0 0 EMT<': .LTRM-FLD STA 
Invert. Dist rib. 
Responses 

***** 2. Vegetation 2 10 0 0 0 0 7 7 0 24 EMTC LTRM-FLD STA 
Characteristics 

*** 3. Invertebrate 3 13 14 0 0 0 22 22 0 71 EMTC LTRM-FLD STA/SIU-C 
Characteristics 

TOTAL FIELD COST 88 41 0 0 51 143 143 39 505 

SYNTHESIS REPORT ****** 10 10 
(Goal 4) 

OVERHEAD (5.23%) __ 5 __ 2 __ o __ o __ 3 __ B 8 __ 3 29 

GRAND TOTAL 93 43 0 0 54 151 151 52 544 



FOOTNOTES: 

* 
** 

*** 
**** 

***** 
****** 

+ 

ll 

Delete item--not closely tied to original project objectives 

Proposed for DJ funding at an estimated cost of $78,000; if not approved, funding for post-construction study under 
objectives 3-2 and 3-3 will be eliminated 

Objectives 2-3 and 3-3 to be accomplished together to increase cost-efficiency 

LTRM-Trend Analysis account to cover cost for this objective 

LTRM-Trend analysis account to cover one-half cost for this objective 

Objective to be accomplished using existing O&M funds for cooperative agreement work 

To be funded by a separate funding agreement under the project performance evaluation account 

Based on FY 92 dollars, does not take into account the effects of inflation for post-construction years. Does include 
start-up ~osts. 
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APPBNDDC DPR~R 

REAL ESTATE CONSIDJ:RA'l'IONS 

l'OR&WORD 

APPENDIX DPR-R provides the draft real estate requirements for the Swan 
Lake HREP. The memo recommends the acquisition of certain lands vital to the 
construction and operation of the proposed project. 



ESTIMATED REAL ESTATE REQUIREMENTS - SWAN LAKE EMP PROJECT 

1. PUrpose. The purpose of this report is to recommend 
acquisition of land which will enable the construction and 
operation of the swan Lake Project. This report is for planning 
purposes only. The final real property ac(J:Uisition lines and the 
estimate of value are subject to minor revision after approval. 

2. Background. The Definite Project Report (DPR) with 
Integrated Environmental Assessment for this project is pending 
approval from hi9her levels of Corps authority. Approval of the 
DPR will be pending the recommendation of HQUSACE to the 
Assistant Secretary of the Army {ASA) for FY 92 funding. 
Approval of these real estate requirements is subject to approval 
of the DPR requirements. This project has been formulated under 
the auspices of the Upper Mississip~i River System -
Environmental Management Program which was authorized by Section 
1103 of the Water Resources Development Act of 1986 (Public Law 
99-662). 

3. Description of the Project. Swan Lake is located on 2400 
acres of the Mark Twain National Wildlife Refuge along the west 
bank of the Illinois River between river miles 5 and 10. 
Exhibit "A" presents the location of Swan Lake. 

This land was acquired by the Corps of Engineers for the Lock 
and Dam 26 navigation project and is currently managed by the 
u. s. Fish and Wildlife Service and the Illinois Department of 
Conservation. This was previously accomplished as part of the 
General Plan and Cooperative Agreement. 

Sediment deposited by floods and upland erosion, and 
turbidity created by wind action have dramatically reduced the 
habitat value of this area. Between 1955 and 1985 water fowl use 
days declined from 21 million to 3 million concomitant with the 
environmental changes. Quality of the fishery has also declined 
as the shallower water has allowed higher temperatures and 
reduced dissolved oxygen concentrations during the summer months. 

As addressed in the Master Plan, Design Memorandum No. 3, 
Navigation Pool 26 (Revised August 1977), the concept of this 
project would provide for three closure structures to subdivide 
the lake into three separate management compartments. The two 
upper compartments would be managed for waterfowl via water 
control using culverts and pumping facilities. The lower most 
compartment would be managed for fish and would include a large 
stop log or similar structure for the egress and ingress of fish 
to and from the river. Deep water areas would be created within 
the lower lake to improve water characteristics and to provide a 
winter fish refuge. Wing dams or islands would be constructed 
perpendicular to the lake shoreline at appropriate intervals to 
reduce wave action and to provide shelter for juvenile fish. A 
low-profile riverside levee would be constructed to reduce river 
induced sedimentation, and land or water based berms would be 
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constructed as traps for sediments originating from the local 
watershed. The entire project area would be restored to prime 
fish and wildlife habitat. 

This project has the potential of providing very significant 
environmental benefits over approximately 3000 acres of lake 
habitat (includin~ Swan Lake, 2400 acres; and Fuller Lake, 500 
acres; plus additional estimated 100 acres to be acquired and 
provided by FWS for this project). Under existing conditions 
headwater-flows from the 31-square mile watershed enter Swan Lake 
and immediately exit into the Illinois River at the lower end of 
the lake via the natural 2000 foot wide opening. However, under 
the proposed project, this lower opening will be closed with a 
rock-covered earthen dike which will separate the lake from the 
effects of the Illinois River, except when Illinois River stages 
exceed the crest of the dike. Water control structures would be 
included in the dike to facilitate management of the elevations 
in the lake. However, since intense local storms can and do occur 
independent of flooding events on the Illinois River, lake levels 
could potentially exceed the water level of the river. 

Depending on the managed lake elevation before the storm 
began and the amount of runoff produced from the storm, the lake 
level can increase to elevations above which neither the Corps, 
the Fish and Wildlife Service, nor the Illinois Department of 
Conservation own in fee title or have easements. Inasmuch as the 
projected life for this project is 50 years, the St. Louis 
District has selected the 50-year storm event as the basis for 
determing the elevation to acquire land rights. The runoff from 
this event with a starting lake elevation of 421.0 feet (NGVD) 
produces a 424-foot (NGVD) elevation. 

It is important to note that as stated in the DPR: "While 
there is a chance that property located between elevation 424 
feet NGVD (acquisition) and 425.5 feet NGVD (top of levee) could 
be adversely affected by a rare flood event, these lands will 
more often benefit from the protection provided by the levees 
against Illinois River flood flow up to the 2 and 3-year events. 
The protection provided from both flooding and siltation could 
outweigh adverse effects from interior flooding. If structures 
are operated properly during an interior flood event, there 
should be no adverse effects." 

The Swan Lake area is considered to be of such biological 
importance to the river system that the U. s. Fish and Wildlife 
Service (USFWS), with the approval of the Illinois Department of 
Conservation (IDOC), is willing to forego other planned projects 
in order to implement this particular top priority project. 
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As noted, one phase of the swan Lake project includes closin~ the 
interior off from the river via a closure structure. This will 
impact certain ~rivate lands adjacent to the west shore of the 
project. This is true no matter how large or how man¥ water 
control structures are included in such a closure. With the 
addition of a closure structure, drainage water retention will 
require expansion of the present lake impoundment limits. Thus a 
purchase of land is the only cost effective means of dealing with 
the problem. As stated above, this will require purchasing any 
land up to the 424-foot elevation which is lying outside of the 
current project boundary. Considering an alternative, the cost 
of constructing a west shore levee barrier would far exceed the 
cost of fee title purchase of this land. 

4. Proposed Acquisition. 

a. In order to allow meeting the 424.0 elevation contour 
limits required for flood ~urposes, approximately 92.4 cumulative 
acres of land will be required. Basically, land purchase would 
include minor sporadic increments of land adjacent to the 
perimeter of the project boundary, comprising approximately 16 
ownerships. Comparatively speaking, this land requirement is 
equivalent to less than 3% of the overall project size, and is 
considered an incidental requirement necessary to stave off flood 
effects anticipated to result from the major achievement of the 
HREP project purpose. Exhibit "B" depicts an overall reflection 
of the incremental land effects outside the project boundary up 
to the 424.0 elevation. 

Table 1 
Increments of Fee Acreage Requirements 

outside Project Boundaries (to 424.0 elevation) 

Forest Land Openland 
Upper Lake 

1.5 0.5 
5.1 6.8 
0.1 1.0 
0.2 18.8 
5.5 3.0 
1.4 2.1 
1.7 0.4 
0.8 0.5 
2.7 1.7 

0.7 
Lower Lake 

2.2 4.0 
18.2 11.3 
1.4 
0.8 

41.6 50.80 

ESTIMATED CUMULATIVE ACREAGE TO BE ACQUIRED: 92.4 ACRES 
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b. Permanent road easements will be needed for access to 
construction sites, and to provide for subsequent operation and 
maintenance of structures. The majority of land required for 
access is federally-owned land; however, approximately 4 acres 
of private land will need to be acquired for roadway easement 
purposes. 

Table 2 presents information on the ownerships and associated 
acreage. Exhibit 11C11 depicts the general location with a 
detail of acreage locations. 

Table 2 
Proposed Acquisition-swan Lake 

Habitat Rehabilitation and Enhancement Project 

No. of Tracts Cumulative Private 
(Owners) Puq2ose Acreage Estate 

16 Flooding 92.4 Fee 

Permanent 
2 Access 4.0 Road Easement 

c. Other Real Estate requirements: 

(1) As previously stated, the actual swan Lake area was 
acquired for the navigation project and is currently managed, 
under a General Plan Agreement, by the U. s. Fish and Wildlife 
Service and the Illinois Department of Conservation. Since the 
proposed Swan Lake EMP project is a 100 percent federal 
construction cost, a Memorandum of Understanding as opposed to 
Local Cooperation Agreement will be executed with IDOC/USFWS to 
include the following: 

a. All acquisition costs for the project (including the 
road improvements and/or construction) will be borne by the u. s. 
Fish and Wildlife Service, with the understanding that total 
operation and maintenance responsibilities for roads and 
structures will be borne by IDOC/FWS. 

R• Use of certain federal lands outside the Corps 
boundary which are owned by the Department of Interior will be 
required for permanent easements which will entail the 
construction and/or improvement of roads located on that land at 
Corps expense, with the understanding that same will be 
subsequently operated and maintained by IDOC/FWS. 
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g. That approximately 20 acres of land owned b¥ the 
Department of Interior (to be specifically identified prior to 
agreement) are included in the requirements of outer project 
boundary limits to meet the 424 elevation for flood purposes. 

Exhibit 11D-1" contains a brief description of purpose and real 
estate requirements. Exhibit 110-2 11 - Map highlights required 
permanent easement areas required for access. 

(2) As for the Hillside areas: This.involves private 
ownerships to be dealt with through a cost-share agreement with 
Calhoun County Soil and Water Conservation District (CCSWCD) as 
non-Federal sponsor, to cover construction cost at the rate of 
75% Federal and 25% non-Federal. Lands will be provided at no 
cost to the Corps via a Local Cooperation Agreement between 
CCSWCD and SCS. 

5. Acquisition Boundary and Estate Selection. Land requirements 
are limited to the minimum amount necessary to provide access and 
accommodate project purposes. Due to unpredictable river stages, 
rainfall, and the watershed covering 31 square miles, and ~iven 
the past flowage easement management-related problems, it is 
proposed that the perimeter acres of land be acquired in fee. 
If, however, a more temperate climate is produced with the 
landowner through acquisition of a flowage easement, this may 
well be the path to follow in some instances. Table 3 reflects a 
breakdown of fee acres to be acquired. Although the land costs 
are based on acquisition in fee, individual appraisal adjustments 
may be made to apply the value of flowage easement as opposed to 
the fee at the time of the actual land purchase, as required. 
The estates to be used are consistent with the estates prescribed 
in ER 405-1-12, Chapter 5; and are described as follows: 

Fee. The fee simple title to (the land described in Schedule 
"A") (Tract No. - to be assigned), subject, however, to existing 
easements for public roads and highways, public utilities, 
railroads and pipelines. 

Road Easement. A perpetual and assignable easement and 
right-of-way in, on, over and across (the land described in 
Schedule "A") (Tract No. - to be assigned) for the location, 
construction, operation, maintenance, alteration and replacement 
of a road and appurtenances thereto; together with the right to 
trim, fell and remove therefrom all trees, underbrush, 
obstructions and other vegetation, structures, or obstacles 
within the limits of the right-of-way; reserving, however, to the 
owners, their heirs and assigns, the right to cross over or under 
the right-of-way as access to their adjoining land at the 
locations indicated in Schedule "B"; subject, however, to 
existing easements for public roads and highways, public 
utilities, railroads and pipelines. 
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Flowage Easement. The perpetual right, power, privilege and 
easement occasionally to overflow, flood and submerge (the land 
described in Schedule "A" designated as Tract No. ) (and to 
maintain mosquito control) in connection with the operation and 
maintenance of the (name of project), as authorized by the Act of 
Congress approved--.-----,----------' together with all right, 
title and interest in and to the structures and improvements now 
situate on the land, except fencing (and also excepting (here 
identify those structues not designed for human habitationwhich 
are determined may remain on the land); provided that no 
structures for human habitation shall be constructed or 
maintained on the land, that no other structures shall be 
constructed or maintained on the land except as may be approved 
in writing by the representative of the United States in charge 
of the project, and that no excavation shall be conducted and no 
landfill placed on the land without such approval as to the 
location and method of excavation and/or placement of landfill; 
the above estate is taken subject to existing easements for 
public roads and highways, public utilities, railroads and 
pipelines; reservin9, however, to the landowners, their heirs and 
assigns, all such rights and privileges as may be used and 
enjoyed without interfering with the use of the project for the 
purposes authorized by Congress or abridging the rights and 
easement hereby acquired; provided further that any use of the 
land shall be subject to Federal and State laws with respect to 
pollution. 

6. Public Law 91-646 Requirements. The proposed acquisition is 
not anticipated to displace any persons from their home, business 
or farm; and all acquisition activities will comply with the 
Uniform Relocation Assistance and Real Property Acquisition 
Policies Act of 1970 (Public Law 91-646) as amended by Public Law 
100-17. 

7. compliance with the National Environmental Policy Act. 
An Environmental Assessment was integrated with the DPR. It was 
determined that the wetland rehabilitation of Swan Lake would 
have no si9nificant effects on Federally endangered species or 
their critical habitat. The proposed land acquisition is 
considered incidental to project needs; and thus should also have 
no significant effect. 

8. Compliance with the National Historic Preservation Act. 
Again, the Environmental Assessment included with the DPR 
addresses historic properties. It was determined that due to 
dense vegetation and the presence of recent alluvial sediment on 
the ground surface, archeological investigations will occur 
coincidental with construction related earth moving activities. 
Construction activities are planned for the land areas proposed 
for acquisition. 
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9. Estimated 
real property 
approximately 
costs. 

Costs of Acquisition. It is estimated that the 
interests can be acquired at a total cost of 

$300,000. Table 3 represents a summary of these 

Table 3 
Estimate of Costs 

Swan Lake Project (HREP) 

Lands and Damages: 

FEE ACQUISITION: 

Improvements 
Proximity Damages 
Contingencies 

Acres 

92.4 

None 
None 
25% 

Acquisition Costs: (Including 
Post-Authorization Planning) 

Unit Value 

$750/Ac 

Total 

$69,300 

$17,325 

16 ownerships@ $8,000/ea 128,000 

PL 91-646 1,000 

Temporary Permits 3,500 

Engineering surveys 48,000 

ESTIMATED REAL ESTATE COST-FEE SIMPLE ............... $267,125 
Say $267,000 

ACCESS EASEMENT: 
Total acreage 4.0 $1000/Ac 

Improvements: None 
Proximity Damages: None 
Contin9encies 25% 
Acquisition Costs-2 ownerships x $8,000 ea 
Public Law 91-646 

$4,000 

1,000 
16,000 

1,000 

ESTIMATED REAL ESTATE COST - ACCESS EASEMENT 

TOTAL ESTIMATED ACQUISITION (FEE+ACCESS EASEMENT) 

22,000 

= $289,000 

10. Schedule of Acquisition. Contract award has tentatively 
been scheduled for early FY 92, depending upon the submission and 
approval of the DPR. 

11. Fundin9., ~endi~g approval of.the DPR a~d availa~ili~y of 
funds, acquisition will be accomplished by Fish and Wildlife 
Service, in cooperation with the Corps of Engineers as required. 
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SWAN LAKE HABITAT REHABILITATION AND ENHANCEMENT PROJECT (HREP) 

PERMANENT ROAD ACCESS REQUIREMENTS: 

AREA #1 ON MAP: 

For the purpose of building a boat ramp in the Upper Swan Lake 
area, approximately 4300 feet of roadway will be required in 
Calhoun County, Illinois, T12S R2W, as follows: 

a. 2600 feet of private road going southeasterly off of a 
public road bisecting Section 25 and crossing two ownerships. 
Considering SO-foot width this would equal approximately 
130,000 sf, or 3 acres of land interest to be acquired. 

b. Thence continuing Eastwardly approximately 1000 feet on 
the south line of Section 25 on private land requiring ownership 
identification. Considering SO-foot width this would equal 
approximately 50,000 sf or 1.00 acre of land interest to be 
acquired. 

c. Thence Eastwardly approximately 700 feet on project land 
up to the bank. This land is currently being managed by the U.S. 
Fish and Wildlife Service (USFWS) and would require a supplement 
or modification to the current General Plan/Cooperation 
Agreement. 

Considering 50-foot road requirements, the above off-project road 
requirements would equal approximately 4.00 acres of private land 
to be acquired for permanent easement to the boat ramp area; with 
approximately .80 acre additional land existing on project lands. 

AREA #2 ON MAP: 

A new closure structure is to be built across Swan Lake southwest 
of Sixmile Slough. This work will be done from the river. As 
indicated on the map some land will be required for tie-in 
purposes. Although the land required for tie-in is located on 
co~s project land, it is managed by the USFWS and will need to 
be included in the the modification of the General 
Plan/Cooperation Agreement. 

EXHIBIT "D-1" 
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AREA #3 ON MAP: 

A proposed boat ramp is to be built further south on swan Lake, 
but the access road and extention road to be built are located on 
project lands; no private ownerships are involved requiring 
acquisition. Approximately 2000 feet of road exists on the 
eastern side of the southeast quarter of Section 8 which may need 
improvement, and a road extention needs to be built approximately 
600 feet (30,000 sf or.70 acre) to meet the ramp area. This land 
is also managed by USFWS and must be included in the modification 
of the General Plan/Cooperation Agreement. 

AREA #4 ON MAP: 

Another CLosure Structure is to be built at the lower end of Swan 
Lake at the area where it flows into the Illinois River. 
Location of the permanent easement required is in Section 10, 
Tl3S RlW, Calhoun County. A 2100 foot road must be constructed 
(SO-foot width), equaling approximately 2.40 acres of land. 
Approximaely 500 feet (25,000 sf) or .60 acre of this proposed 
road appears to exist on Federal Corps land, but the remainder 
1600 feet (80,000 sf) or 1.80 acres appear to be outside of the 
project boundary on land owned by the Department of Interior. 
The part of the land located on project land is currently managed 
by USFWS and must be included in the modification of the General 
Plan/Cooperation Agreement; the land owned by the Department of 
Interior likewise must be dealt with by modification of the 
Agreement. This may require a license by the Corps to use land 
·owned by the Dept of Interior land for their project purpose, 
with the understanding that management of same will be the 
responsibility of the USFWS. Since the project has full support 
of USFWS this is not anticipated to create any significant 
problems. 
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APPENDIX DPR.-S 

DETAILED PROJECT MEASURES EVALUATION 

FOREWORD 

APPENDIX DPR-S provides a detailed evaluation of each of the project 
measures summarized and presented in the Section 5 alternatives discussion of 
the main DPR. 



APPENDIX DPR-S 

DETAILED PROJECT MEASURES EVALUATION 

The following section provides a detailed description of the analysis 
conducted to evaluate and optimize each of the potential project measures. In 
doing so, various suboptions were developed for each measure. Some of the 
suboptions affected costs only, while others affected both costs and the 
physical and biological output of the project. 

(a) Hillside Sediment Control. 

Three different programs for hillside sediment control were 
considered, all including the construction of sediment traps as the primary 
means of sediment control. These programs were (1) a Corps' upland traps 
program, (2) a Corps lowlands traps program, and (3) a partnership program for 
land treatment. 

The first option, the Corps' upland traps program, would entail the 
construction of sediment basins in the uplands at strategic locations along 
the tributary drainage system. Watersheds 7, 8 and 9 would be targeted 
(FIGURE S-1). Under this option, the needed real estate would be purchased 
and then the Corps would construct the traps. Construction at each trap 
location would consist of building a small darn, a discharge pipe and a 
spillway. The traps would be periodically cleaned out to restore trap 
efficiency. Both large (high efficiency) and moderate (low efficiency) sized 
traps were looked at. The O&M costs would be incurred by the USFWS. 

The second option, the Corps' lowland traps program, would treat 
sedimentation at its destination rather than its source. Under this option, 
stone fill dams would be developed at the lake shore and would extend some 
distance out into the lake itself. To implement this feature, a small acreage 
of private lands would have to be acquired. The O&M costs would be incurred 
by the USFWS. The number of traps that could be provided under this option is 
fairly fixed; trap efficiency is increased by increasing the total lake area 
consumed by the traps, larger traps being the more efficient. 

The third option was the partnership Program. With this program, various 
Federal, State, local and private entities would pool their limited resources 
to achieve the mutually beneficial objectives of hillside soil erosion 
control, and lake habitat rehabilitation and enhancement. The overall 
implementation mechanism for the partnership program is depicted in FIGURE 
S-2. The program has two components, structural land treatment and non-
structural land treatment. 

The placement of numerous structures, including 95 small sediment basins, 
40 terraces and 55 ponds, provides the cornerstone for an effective watershed 
sediment control program, and would provide a degree of reliability for 
sediment control not achievable through non-structural land treatment measures 
alone. On the other hand, the efficiency of structures could be enhanced by 
non-structural land treatment efforts. To complement the structural 
components of the project, the sediment control program would provide for an 
interagency cooperative planning approach to watershed land treatment. This 
planning effort would support and, where possible, expand existing non-
structural land treatment within the watershed. 

S-1 
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Structural Land Treatment 

Implementation of the structural component of the program involves four 
key agreements. 

1. Local Cooperative Agreement (LCA). 

An LCA would be signed between CCSWCD (as the local sponsor) and the 
Corps. This agreement would stipulate 75 percent Federal and 25 percent non-
Federal cost-sharing for the hillside program. The LCA would also require the 
provision of easements, rights-of-way, and rights-of-entry as necessary for 
the implementation and periodic inspection of the sediment control devices. 

2. Memorandum of Agreement (MOA). 

An MOA would be signed between the USSCS and the Corps. This 
agreement would stipulate that the USSCS would provide the Corps with 
technical assistance during Plans and Specifications, and in the 
advertisement, award and monitoring of contracts for this project feature. 
Prior to cost reimbursement, the Corps would certify that the construction has 
been satisfactorily completed. The agreement would also stipulate that the 
USSCS will assure (thru successive agreements with the CCSWCD and the 
landowners) that the O&M for the project is performed as required. 

3. Operations and Maintenance Cooperative Agreement. 

The O&M Cooperative Agreement would be signed between the CCSWCD and 
the USSCS. This agreement would assure (thru successive agreement with the 
CCSWCD) that the O&M for the project is performed as necessary. 

4. Project Agreement. 
Under the project agreement, signed between the individual landowners 

and the CCSWCD, the landowner would agree to furnish a portion of the 
construction costs and 100 percent of the O&M costs (including replacements). 
The primary responsibility for the actual performance of the O&M lies with the 
landowner on whose property the sediment control practices would be installed. 
An O&M plan for each practice would be included as part of the project 
agreement signed by the landowner. This plan describes in very specific terms 
the operation, maintenance and inspection requirements and procedures. The 
landowner, CCSWCD, USSCS, and the Corps would all have roles in inspecting and 
assuring that the prescribed practices are adequately operated and maintained. 

Non-compliance with O&M responsibilities would result in landowner 
reimbursement to the Corps for the original non-landowner cost-share of 
installation of the structure. Returned funds would be used to install a 
replacement practice elsewhere in the watershed. The reimbursement penalty 
also applies in the instance where a change of land ownership has occurred for 
which no provision was made for the transfer of O&M responsibilities for the 
practices. 

Non-s.tructural Land Treatment 

This effort would include the following: 

1. Steering Committee. A steering committee would be formed with 
representation to include, at a minimum, the CCSWCD, SCS, USFWS, Swan Lake 
Watershed Committee, IDOC and Corps. The SCS District Conservationist would 
chair the committee meetings, and the USFWS would provide the assistance of 
its Whitewater Watershed project manager to the Swan Lake project (the 
Whitewater study was a pilot project, with the goal of strengthening 
cooperative mechanisms for reducing erosion and sedimentation). 

2. Land Treatment Plan. A report would be prepared that outlines an 
overall plan for land treatment within the watershed. 
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3. Accelerated Conservation Planning. Assistance would be provided to 
farmers in developing conservation plans that specify erosion control measures 
and implementation deadlines. For example, the retirement of marginal, 
erodible lands through the Conservation Reserve Program (CRP), and the 
increased use of conservation tillage practices. 

4. Demonstrations and Workshops. Demonstrations and workshops would be 
included to encourage the adoption of best management practices. 

5. Computer Assistance. Planning efforts could be aided with the 
implementation of the geographic information system (GIS) methods. 

6. Cost sharing Opportunities. One goal of the interagency planning 
effort would be to seek out additional sources of funding for non-structural 
land treatment. At the present time, no additional sources of funding exist. 
Potential future sources of monies that could be explored include the IDOC 
private lands program and the Illinois Forestry Development Program. However, 
the amount of funding available from such programs is anticipated to be 
limited and highly competitive. 

The partnership program would not be duplication of, but rather additive 
to the County's existing soil conservation efforts. At the present time, the 
limited Federal dollars allocated for soil conservation work are distributed 
evenly throughout Calhoun County. The focus of the existing program is with 
on-site soil loss impacts (i.e, farmland), as opposed to off-site (e.g, Swan 
Lake) sedimentation impacts. Table S-1 provides an analysis of potential 
sources of funding for soil and water conservation. From this analysis, it 
appears unlikely that a major non-EMP source of funding (except for that 
related to the 1985 Farm Bill, contributing to a 17 percent hillside sediment 
reduction) for soil conservation improvements (of a magnitude to cause a major 
sediment reduction) will occur in the Swan Lake local watershed. Accordingly, 
the partnership program would utilize EMP funds for the Federal cost-share. 

For the funding of the local cost-share, a number of viable sources exist. 
EPA 319 Funds could be used in a matching grant to the CCSWCD under the 
state's Conservation Practices Program. Ducks Unlimited is highly supportive 
of the hillside feature concept, and has recommended that a funding proposal 
be submitted under its M.A.R.S.H. program. In addition, the CCSWCD like other 
state Soil and Water Conservation Districts has a taxing authority. 

For the upland traps program, representative trap site locations were 
selected within the local watershed. Estimates were made of the sediment 
trapping potential of each location and the cost (i.e., cost of an earth dam, 
spillway and outlet works) for construction at each location. Based on 
average trappage and average cost rates, an extrapolation was made for the 
total costs required to achieve overall hillside sediment reductions within 
the watershed ranging from 30 to 60 percent. The cost of cleaning out traps 
over the life of the project for this same percentage range was also 
determined. TABLE S-2 provide a breakdown of costs among the three programs 
at a 30 percent level of reduction. It is clear from this comparison that the 
cost of the upland traps option is high, relative to its sediment reduction 
benefits. Larger high efficiency traps are somewhat better from a cost 
standpoint (particularly with respect to O&M costs) than are smaller, low 
efficiency traps. However, as TABLE S-3 shows, this option is also costly 
from a $/AAHU standpoint. 

For the partnership program, SCS conducted a 10 percent survey of the 
watershed to ascertain the local interest in participating in a sediment 
control project. Based on this survey, potential sediment trap location were 
mapped and typical design profiles assigned (see Appendix DPR-S for more 
specific details). Extrapolating to the entire watershed affecting Swan Lake, 
SCS determined that, at a minimum, a 30 percent level of sediment reduction is 
possible within the watershed at a cost of $LO million. This assumes that 
all O&M costs are non-Federal and EMP funds are used solely as construction 
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Alternative 
Programs 

Federal 
P.L. 566 Watershed 
Land Treatment 

Agricultural 
Conservation Program 
(ACP) 

Water Quality Special 
Projects (WQSP) 

Hydrologic Unit Areas 
(HUA) 

Demonstration Projects 
(DEMO) 

Conservation Reserve 
Program (CRP) 

Non-Point Source 
Program Grants 
Section 319 (h) 

State 
Watershed Land Treatment 
Program (WLTP) 

Conservation Practices 
Program (CPP) 

TABLE S-1 

SDM Lll1l .lLTKRD.!IVS l'UIIDD1Q SOIJltCZS Jal IOIL DD 111.HR COIISZRVA'fION 

Description of Objectives 

Projects, establish conservation measures on 
public and private lands. Runoff control 
measures reduce erosion, siltation, and flooding. 

Annual program, cost sharing the application of 
soil and water conservation practices. 

One year projects, designed to improve water 
quality and help solve problems caused by 
Agricultural non-point source pollution. 

Five-year projects, designed to accelerate 
improvement of water quality in identified 
agricultural areas. 

Five-year projects, designed to accelerate 
adoption of water quality technology in DEMO 
areas and to gain experience to extend program 
activities into other areas. 

Multi-year program, converts highly erodible 
and other cropland to perrennial vegetation. 

Activities that result in demonstrated progress 
in achieving Congress' goal of controlling and 
abating non-point source pollution. 

Multi-year project, provides financial assistance 
to landusers in highly erosive land areas of 
selected watersheds, to install erosion control 
practices. 

Annual program, provides financial assistance to 
landusers to install erosion control practices. 

uture 
Funding 

Potential 

Low 

Low 

Low 

Low 

Low 

Low 

High 

Low 

High 

Remarks 

Currently slow progress -
10 years, Application 
Backlog, 2 mil appropri-
ated in FY91 with 15 mil in 
project requests. 

County allocation fully 
utilized - used to accomplish 
annual program goals. 

One project funded in IL in 
1990, none in 1991. Extremely 
Extremely competitive at 
Washington level. 

54 projects funded Nationally, 
2 in IL. No appropriation for 
for FY92. Uncertain future. 

16 projects approved to date, 
none in IL. No appropriation 
FY92, uncertain future. 

County allocation fully 
utilized to support program 
initiative. 

Wetlands and water quality 
High priority. Recommended 
to support state cost share 
program (CPP) and this 
feature. 

Funding discontinued pending 
pending additional appropria-
tion, future highly uncertain. 

Recommended to address water 
quality as priority issue -
proposed to support 319 and 
this Feature. 
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Alternative 
Programs 

Local 
Lariciowner Contribution 

Private 
Ducks Unlimited 
Matching Aid to Restore 
States Habitat 
(M.A.R.S.H.) 

TABLE S-1 (Continued) 

Description of Objectives 

Provides cost share for technical assistance and 
construction, also provides lands and assumes o,M 
responsibility through successive agreements with 
the Conservation District, Soil Conservation 
Service and Corps of Engineers. 

Provides for permanent protection and/or restoration 
of important waterfowl habitat, through funding for 
selected projects/proposals. 

Future 
Funding 

Potential 

High 

High 

Remarks 

Landowner surveys demonstrates 
high degree of support. 

Highly supportive of Hillside 
feature concept. Requests 
proposal for project. 



Program 

Corps Upland Traps -
Low Efficiency 

Corps Upland Traps -
High Efficiency 

Corps Lowlands 

Partnership Program 

TABLE S-2 

*COSTS COMPARISON 
HILLSIDE SEDIMENT CONTROL PROGRAMS 

Cost (Millions) 
Real 

Construction Estate O&M Total 

1.6 0.7 2.9 5.1 

2.7 1.2 0 3.9 

1. 6 0.4 1.3 3.3 

1.0 0 0 1.0 

Remarks 

High O&M Costs 

High RE Costs 

Significant 
Loss of Lake 
Habitat 

Least Cost 
Option, No 
Federal RE 
or O&M Costs 

* Table provides estimated costs for a 30% reduction in future hillside 
sediment input to lake. Provides a 47% reduction when 17% reduction from 
1985 Farm Bill is considered. 

S-8 



costs. Of the three hillside options, this option is the most cost-effective 
(see TABLE S-2 comparison). It is also the most beneficial of the hillside 
options from a $/AAHU perspective (TABLE S-3). While higher percent 
reductions are possible, the degree of certainty of achieving these higher 
levels becomes progressively less. Based on the TABLE S-4 incremental habitat 
analysis, it is clear that higher levels of sediment reduction are not as cost 
effective as the 30 percent level of treatment. Considering the logistics 
involved in operating a hillside program, SCS has recommended that the program 
not be less than a 30 percent level of watershed treatment. In combination 
with the 17 percent sediment reduction anticipated from the 1985 Farm Bill, 
the total reduction of the existing hillside sediment input to the lake with a 
project in place would be 47 percent. 

In addition to cost-effectiveness, the partnership program would have a 
number of other benefits. Habitat benefits for upland wildlife species such 
as deer, turkey, quail and pheasant would increase by a least 25 percent. 
Farmland soil losses would be reduced, and the program would include the 
creation of 40 jobs, and an increase of $1.3 million in local sales volume. 
These figures are significant in a county as small as Calhoun. Perhaps the 
most significant benefit to be gained by this project is the opportunity to 
create an important cooperative precedent. The SCS, FWS, IDOC, CCSWCD, IDOA, 
IEPA, EPA, DU, and the Corps would all greatly increase the efficiency of 
their operations by working together. Such an initiative is consistent with 
the conceptual direction of the National Wetlands effort underway with the 
Waterways Experiment Station. One of the tasks of that study is find ways of 
achieving inter-agency cooperative arrangements for meeting wetlands 
objectives. 

The most cost-effective hillside treatment solution identified is the 
partnership program. Considering the reduced cost-effectiveness and the 
uncertainty of achieving sediment reduction levels greater than 30 percent, 
and the logistical problems of establishing a program for less than that 
amount, a 30 percent control level seems reasonable. Additionally, it will 
become clear in subsequent discussions, that the project's stated objective of 
substantially reducing future sediment deposition cannot be achieved without 
at least a 30 percent level of hillside treatment. 

Discussions to date have raised a couple of concerns regarding the 
implementation of a partnership program. One concern has been in regard to 
what assurances the Corps would have that once funds had been transferred to 
local landowners, they would actually perform the O&M. This issue was 
discussed with SCS personnel. SCS indicated there are several reasons to be 
assured the program would be accomplished. First, spot checks are made on 
landowner compliance with soil erosion control programs. If a landowner has 
not adequately lived up to his obligations, reimbursed funds for non-
compliance could be redirected to another portion of the watershed. Second, 
in the past, landowner compliance with the program in Calhoun County has been 
100 percent. The landowners want the structures, and they are willing to 
implement and maintain them. Third, stringent wording has been included in 
the agreement between CCSWCD and the landowners (a draft copy of that 
agreement is included in APPENDIX DPR-D of the DPR). 

Another concern has been in regard to the expenditure of EMP funds for 
uplands sediment control. This assertion is predicated on the fact that 
Congress did not fund the Master Plan recommendation for upland sediment 
control. That recommendation was not funded in spite of the Master Plan 
recognizing sedimentation as the #1 resource problem affecting the UMRS. 
Thus, sedimentation per se, in ~pite of its recognized importance, was not 
designated as an authorized purpose of the EMP. However, it should be noted 
that the uplands recommendation was by far the most costly of all the Master 
Plan recommendations to implement. Also, it addressed sedimentation on a 
system-wide, not a site-specific, level. It is the opinion of the St. Louis 
District that alleviating the affects of sedimentation in the name of fish and 
Wildlife enhancement (an approved Master Plan recommendation) is a legitimate 
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Program 

Corps Upland Traps -
Low Efficiency 

Corps Upland Traps -
High Efficiency 

Corps Lowland Traps 

Partnership Program 

TABLE S-3 

$/AAHU COMPARJ:SON -
HILLSIDE SEDIMENT CONTROL PROGRAMS 

* Total 
Feature Av. Annual 

Cost Cost 
($ Million) ($ Thousands) Fish 

5.1 459 6,851 

3.9 351 5,239 

3.3 297 4,433 

1.0 90 1,343 

$/AAHU 

Waterfowl Total 

4,371 2,669 

3,343 2,041 

2,829 1,727 

857 523 

* Assumes 30% hillside sediment control. Includes construction real estate 
and O&M costs. 
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purpose, and, in fact, it has already been done. For example, sediment 
deflection structures have been proposed and approved as project features. In 
the case of Swan Lake, a site-specific (localized) treatment of hillside 
sediment release is needed to achieve the primary project objective of fish 
and wildlife enhancement. The importance of adequate sediment control at Swan 
Lake is compounded by the fact that this lake is geographically in a very 
significant location for waterfowl migration and for fisheries. In an October 
4, 1990 letter to the UMRBA, the Soil Conservation Service (Iowa State 
Conservationist) raised this very issue, and recommended that funding through 
the EMP be allowed for specific project situations like Swan Lake. The 
Section III. Policy and Guidance Update of the Sixth Annual Addendum now 
provides for site-specific uplands sediment control. 

(b) Dike/Levee. Since this structure would have major importance for 
both sediment and water control, the term dike/levee will be used to refer to 
the feature. Those portions of the structure that would cross major segments 
of lake are here referred to in the text as terminal closures. 

Design optimization for this project feature included consideration of the 
method of construction, alignment, structure height, and other considerations. 

Method of Construction for Peninsula Seqments. Two major methods were 
considered for the construction of the peninsula portion of a dike/levee 
structure (FIGURE S-3). One method involves the placement of borrow material 
along the peninsula mid-way between the Illinois River and Swan Lake. The 
structure would have standard 1 on 3 side slopes, and a levee crown width of 
10 feet. As an alternative construction method, sediments would be clam 
shelled from along the east shore of the lake and deposited on land along the 
edge of the peninsula. However, this second approach would be applicable to 
only that portion of peninsula down river of the existing IDOC closure 
structure. The clam shell equipment would access the site from the river at 
the lower end of the lake. In the preliminary analysis described below, it 
was assumed the dredged material would be fairly loose and 1 on 6 side slopes 
would result, a small lakeside retention dike would bended to control runoff 
to the lake. The crown width was again assumed to be 10-foot. 
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TABLE S-5 provides the results of the District's analysis. Construction 
of a peninsula dike/levee per se using the clam shell method is more expensive 
than building the structure using borrow material. The primary reason for 
this difference in cost is the existence of an extensive stump field that 
covers nearly all of the lake bottom (FIGURE S-4). This stump field resulted 
from the removal or die-off of timber at the time of Pool 26 impoundment in 
the 1930's. Because of the stumps, a larger dredge (7 cubic yards) bucket and 
additional dredging time would be required, thus increasing the unit cost. 
However, as the table also reflects, the total cost of the construction 
methods must take into account the need for a drainage ditch. The presence of 
a ditch is vital to the management of the lake site, particularly for bottom 
consolidation. By the nature of the clam shell construction method, a 
drainage system is created at no additional cost to the project. With the 
borrow method construction, a ditch must still be created. An estimate of the 
least cost method to provide such a drainage system (using a combination of 
hydraulic and mechanical dredging methods) along the central axis of the lake) 
is $1.1 million. With this cost added to the cost of the dike/levee itself, 
the overall cost of this construction method is $2.3 million. However, this 
cost is actually greater, since it does not consider all of the costs related 
to dredge disposal; that is, the use of a barge to off load material at some 
designated river bank location, and containment requirements. In addition, 
the table cost for clam shell construction is high. In response to a 
subsequent VS Workshop suggestion (see APPENDIX DPR-U), the District is now 
assuming a 1 on 4 side slope with no retention dike as feasible. 

Another disadvantage to using the mid-peninsula section for dike/levee 
development is that a greater acreage of trees, particularly older-aged trees 
would have to be removed. Clearing for the clam shell operation would affect 
primarily willows and younger-aged silver maples. 

With the above points in mind, the clam shell method was judged to be the 
most practical and cost-efficient method of meeting the requirements for a 
peninsula structure in areas where this method is physically feasible (i.e., 
along Swan Lake proper). The inclusion of any segments of levee upriver of 
the IDOC closure would still require a standard 1 on 3 structure using the 
borrow method. Tree clearing for levee construction above the IDOC closure 
would be minor, since much of this area is existing roadway. 

Method of Construction for Lake Segments. 

(1) Lower Lake Terminal Closure. Several methods of 
constructing a lower lake closure were considered. Option 1 would entail the 
placement of a soil core closure capped with a layer of heavy stone. Under 
Option lA, the core material, while under Option lB the material would consist 
of clamshelled lake sediments. Option 2 would entail the placement of two 
parallel stone dikes with a soil wedge of clamshelled material placed between 
the dikes. FIGURE S-5 shows a typical cross-section for each closure type. 

TABLE S-6 presents the costs associated with each construction method. 
The cost of constructing Option 2 was found to be considerably more than for 
Option 1, and for this reason Option 2 was rejected. Options lA and 1B 
differed by $0.2 million. However, this estimate did not take into account 
the fact that, because of dredge equipment entry into the lake and drainage 
ditch construction, a significant amount of clamshell material would already 
exist and would require a disposal location. It seems only reasonable to 
incorporate this material into the construction of a closure. For this 
reason, Option lA was selected. 
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TABLE S-5 

RIVERSIDE DIKE/LEVEE -
COST COMPARISON FOR ALTERNATIVE CONSTRUCTION METHODS 

FOR PENINSULA SEGMENTS OF STRUCTURE 

Option Description Dike/Levee 1/ Drainage Ditch l_/ 1,/ Total 

1/ 

1,/ 

1 

2 

Borrow material structure 1.2 1.1 2.3 

Clam shelled material 2.0 0 2.0 

Levee height was held constant at 426 NGVD. Costs considers only the 
segment of dike/levee between the IDOC closure and the lower end of the 
peninsula. 

Cost does not include consideration of all costs related to disposal 
(e.g., use of a barge to offload material at river bank, nor containment 
requirements). 

While drainage ditch is vital to unit management, it also provides deep 
water winter habitat for fish. 
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Option 

lA 

lB 

2 

TABLE S-6 

RIVERSIDE DIKE/LEVEE 
COST COMPARISON FOR ALTERNATIVE CONSTRUCTION METHODS 

FOR LOWER LAKE CLOSURE SEGMENT 

Soil Met SloEe 
Description 1/ Source Soil Stone 

(18-24" 
layer) 

Soil Core - Stone Cap Clamshell 1 on 4 1 on 4 

Soil Core - Stone Cap Borrow 1 on 3 1 on 2 

Stone Dikes with Soil Wedge Clamshell 1 on 15 

Total Estimated 
Feature 

Cost 
( $ Millions) 

0.4 

0.6 2/ 
1.1 

1J All configurations compatible with an overall 426 NGVD dike/levee design 
(e.g., embankment to 426.5 NGVD construction grade, stone cap to 428 NGVD). 

II Costs do not consider the problem of dredged material disposal associated with 
barge entry to the lake and excavation required for the drainage ditch. 
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(2) Middle Lake Terminal Closure. While not looked at in 
detail, conceptually it was assigned that the design of structure would be 
very similar to that of the lower lake closure. 

(3) Fuller Lake Terminal Closure. For general planning 
purposes, it was assumed that if any successful structure was to be built, it 
would be accomplished with truck hauled borrow material and stone using the 
Fuller Lake access road. A minor cost savings might be achieved via 
clamshelling. 

Dike/Levee Alignment. Three major alignment configurations for a 
dike/levee feature considered (FIGURE S-6). Option 1 would terminate a 
dike/levee structure at the upper end of the project along the west lake shore 
at the location of the existing IDOC closure structure. At the lower end of 
the project, it would tie into west shore high ground as a terminal closure 
structure bisecting Swan Lake proper. Option 2 is similar to Option 1, except 
at the upper end of the project the structure would continue along the 
peninsula to capture the Fuller Lake unit, and would then tie to high ground 
in the vicinity of Hadley Landing. Option 3, the most encompassing 
configuration, would have a tie-in near Hadley Landing and a tie-in to Calhoun 
Point. 

As indicated by the TABLE S-7 habitat analysis, Option 3 is the most cost-
effective alignment, and it is also the configuration supported by the project 
sponsors. In the past, Option 2 has been suggested as a possible way of 
reducing the total cost of the project; however, the sponsors have repeatedly 
voiced the opinion that a "half-project" concept is considered unacceptable. 
The TABLE S-7 data indicates that regardless of the alignment applied, the 
relative cost is about the same. However, the number of total habitat units 
provided by each option vary greatly. It is, therefore, prudent to capture as 
much of the project area with a riverside dike/levee as possible. Truncating 
the structure does not decrease its cost due to the increased costs needed for 
the construction of terminal lake closure segments. When the closures serve 
merely as interior water control structures, the crown elevation and the costs 
of those structures can be kept much lower. 

Dike/Levee Height. Three incremental structure heights were considered: 
424, 426 and 428 NGVD. A number of factors were evaluated prior to selecting 
a given structure height, namely the estimated future rate of sediment 
deposition, the frequency of structure overtopping during critical periods of 
the year, the total cost of the feature, the total habitat units provided, and 
the estimated average annual dollars per habitat unit. TABLES S-8 and S-9 
provide the results of the analysis. In all categories, there appeared to be 
a substantial incremental gain to be achieved by raising the structure as high 
as 426 NGVD, but there appeared to be diminishing returns in raising the 
structure to 428 NGVD. A dike/levee height of 426 NGVD is also compatible 
with the structure height selected for the adjacent Stump Lake HREP project. 
For the above reasons, elevation 426 NGVD was selected. Since the Illinois 
River slopes from the upper to the lower end of the project, the actual grade 
of the levee was adjusted to range from 426.5 NGVD (construction grade) at 
River Mile 5.2 to 428.0 NGVD at River Mile 13.0. This would also ensure the 
structure overtops at the downstream end of the project, before overtopping 
occurs at the upstream end. 
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OPTION 1 

OPTION 2 

OPTION 3 

RIVERSIDE DIKE/LEVEE ALIGNMENT OPTIONS 

FIGURE S-6 
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Total 
Estimated 
Feature 

* Alignment Cost 
Option ($ Million) 

l 2.9 

2 2.8 

3 2.7 

TABLE S-7 

HABITAT ANALYSIS -
RIVERSIDE DIKE/LEVEE ALIGNMENTS 

Av. Annual 
Habitat Units 

Av. Annual Gained 
Cost {AAHU' s} 

( $ Thousand) Fish Waterfowl Total 

261 154 226 380 

252 154 380 534 

243 320 634 954 

* All options assume a system built to a height of 426 NGVD. 
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$ Per AAHU 

Fish Waterfowl Total 

1,695 1,155 687 

1,636 663 472 

759 383 255 



Feature 
Cost 

Annual 
Cost 

ncremen e 
Annual 

Cost Total 

TABLJ: S-8 

INCREMENTAL HABITAT ANALYSIS 
RIVERSIDE DIRE/LEVEE REIGHT 

v. ua 
Habitat Unit Gain 

Incremental Option 
(Crown 

Elev. NGVD) ($ Millions) ($ Thousands) ($ Thousands) Fish Waterfowl Combined Waterfowl Combined Fish Waterfowl Combined P lsh Waterfowl Combined 

424 

426 

428 

2.0 

2.7 

5. 0 

180 

243 

450 

180 

63 

207 

252 

320 

344 

503 

634 

719 

755 

954 

1,063 

252 

68 

24 

503 

131 

95 

755 

199 

109 

714 

759 

1,308 

358 

383 

626 

238 

255 

423 

714 

926 

8,625 

358 

481 

2,435 

Notes: Costs are for a dike/levee system extending from R.H. 5.2 to R.H. 13.0. 

C/l 
I 

N 
N 

Costs for 424 NGVD structure are higher than_ what might be anticipated, since volume of material for a minimal clam shell cut exceeds volume of material required to construct 

levee to this elevation. 

238 

317 

1,899 



C/) 
I 

N w 

Option 
(Crown 

Elev. NGVD) 

424 

426 

428 

Sediment DeEosition 
Indies7yr Inc!'ies75~ yr 

.20 10 

.17 8.5 

.16. 8 

TABLE S-9 

SUPPLEMENTAL INCREMENTAL DATA -
RIVERSIDE DIRE/LEVEE HEIGHT 

Percent Decrease 
Growing Season 

Period 
River Sediment Overall Lake # Events One 

Pre icte 
Adverse Flood Events 

Coldwater/Ice 
Period 

Event j/ Events One Event 
Input Sedimentation In 50 Years Per "X" Years In 50 Years Per "X" Years 

70 33 14 1 in 4 45 1 in 1 

85 43 6 1 in 8 33 1 in 2 

91 47 5 1 in 10 20 1 in 3 



Other Dike/Levee Considerations. 

Road. The crown of the dike/levee was initially designed for a 10-foot 
width so the levee could serve as a post-project road for O&M traffic. A VE 
suggestion that this width could be reduced to 8-feet and still support 
traffic was accepted. Sections of the levee that are not frequently traveled 
by O&M vehicles will not be topped with a layer of stone. Areas leading to 
water control and pump units will be covered with stone. An 18-foot wide road 
presently exists at the Fuller Lake site for hunter access to a parking lot 
near the middle lake shore of Fuller Lake. To provide an 18-foot wide levee 
top road would require considerable additional material for levee 
construction. Instead, an 8-foot crown with no stone covering would serve as 
an occasional maintenance road, and a second road 18-feet wide with stone, 
would be constructed on the inside of the dike/levee. 

Slope. As indicated above, it was suggested at the VE workshop that 
dredged lake sediments could be placed steeper than 1 on 6. Subsequent 
District geotechnical analysis confirmed the likelihood that this material can 
be placed with 1 on 4 side slopes. Consistent with this recommendation, there 
appeared to be no need to construct a retention dike prior to construction. 
Instead, and IEPA has agreed, a line of straw bales will be placed at the toe 
of the structure during construction. 

Stone. The initial design of the lower lake closure called for a stone 
covering (B-stone) on both sides and the top of the lower lake closure. A VE 
workshop suggestion was to eliminate rock from the structure on the top and 
lakeside, and flatten the embankment slope lakeside. This suggestion was only 
partially incorporated. The soil embankment slope was changed to 1 on 4 due 
to a desire to use clamshell rather than truck haul material for construction. 
Considering the vulnerability of the lower lake closure (direct exposure to 
river forces) and its importance (includes lower lake water control gates and 
pump facility), the IPT did not feel the structure should be left without rock 
protection. B-stone was still felt to be necessary riverside of the 
structure, however, c-stone was considered acceptable for the structure top 
and lakeside. 

3. Interior Lake Closures. 

Design optimization for this feature included consideration of the number 
of closures, method of construction, alignment, and structure height. 

Number of Closures. In addition to the use of the existing IDOC closure, 
the project initially considered two new locations for the placement of 
interior closures. FIGURE S-7 shows these locations. However, at the request 
of the project sponsor, closure location B was subsequently dropped. The 
sponsor felt one closure would provide considerable management flexibility on 
the lake; however, a third unit would be costly (considering the cost of the 
structure and its associated features, including a pump and water/fish passage 
structures) with diminishing benefits for the dollar costs incurred. In view 
of the growing total cost of the project, this second closure was not pursued 
further. 

Method of Construction. Similar to the lower lake closure discussed 
earlier, soil core/stone cap and stone dike/soil wedge design configurations 
were considered. TABLE S-10 provides a cost comparison analysis for these 
alternative construction methods. A soil core-stone cap structure with 1 on 3 
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Configuration 

Option Description 

Soil Core - Stone Cap 

2 Soil Core - Stone Cap 

3 stone Dike - soil Wedge 

Assumes: 421 top elevation for soil core 
423 crown elevation for stone 
C-stone covering 

Soil 
Mat. 

Source 

Clamshell 

Borrow 

Clamshell 

* Includes costs for road easements to access site. 

en 
I 

N 
0-, 

Slope 

TABLE S-10 

COST COMPARISON ANALYSIS FOR ALTERNATIVE CONSTRUCTION METHODS -
INTERIOR SllJ\N LAKE CLOSURE 

Material Feature 
Source Estimated 

Cost 
Soil Stone ($ Million) 

on 3 on 3 0 ,3 

on 3 on 2 o. 6 

on 1.5 0.8 

AV, Annual 
Cost 

($ Thousands) 

27 

54 

72 

Eish 

164 

164 

164 

(AAHU' s) 

Waterfowl 

235 

235 

235 

Total 

399 

399 

399 

$/AAHU 

Eish 

165 

329 

439 

Waterfowl 

115 

230 

306 

Total 

68 

135 

180 



side slopes for soil placement and 1 on 2 side slopes for C-stone placement 
was found to be the most cost effective method and was, therefore, selected as 
the optimal method of construction. 

At the VE workshop, a suggestion was made that a closure could be 
constructed with soil embankment along with flattened side slopes. The IPT 
and sponsor rejected this suggestion. The sponsor was aware of a similar 
structure that had failed at Lake Chautauqua. Additionally, the IPT was 
concerned about the orientation of the structure to flood currents and 
tributary inflow. 

Alignment. In the initial study stage, closure A was situated such that 
it equally subdivided that portion of the lake below the IDOC closure into two 
equal acreage compartments. As a value engineering initiative, it was later 
proposed that if closure A was moved uplake one-half mile, to a more 
constricted location, the total materials needed to construct a closure could 
be reduced by about 15 percent. This proposal was rejected by the USFWS. The 
Service found the redistribution in the management acreage this would cause 
between the compartments as unacceptable. Accordingly, the closure was 
returned to its original alignment. 

Height. The sponsor has indicated the desired upper water level for site 
management to be 420.5 NGVD. Thus, an impervious core for the interior 
closure must reach at least that elevation, if water control between the 
compartments is to be truly independent. However, since the project will not 
prevent all sediment input into the lake, it would seem beneficial to 
incorporate additional elevation to the core to permit water level 
compensation during the latter part of the project life. It is estimated that 
approximately 0.5 feet of sedimentation will occur over the next 50 years 
(this estimate assumes 15 inches of lake sedimentation without a project and 9 
inches of sediment reduction with a project); for this reason, an additional 
0.5 feet of elevation should be added to the core of the structure (this does 
not include any additional elevation that may also be required to offset 
structure settlement after construction). 

C-stone would form a layer on top of the structure approximately 18 inches 
deep, bringing the crown elevation to approximately 423 NGVD. This elevation 
would be sufficient to deal with incoming waves. In addition, the dredging 
and fill placement associated with the structure could assist in dampening 
waves due to increased water depth, and a resulting mud wave. 

Other Considerations. 

Overtopping. No special structure alterations were deemed necessary to 
handle overtopping during floods. The interior closure is at an elevation 
lower than that for the dike/levee overflow structure. Water should move as a 
sheet flow over the rock surface of the structure without impairing the 
stability of the structure. 

IDOC Closure. Except for some minor vegetation removal and stone repair, 
this IDOC closure already meets the design requirements for an interior lake 
closure. The structure has an impervious core above 421 NGVD, and the entire 
structure is covered with stone. 

4. Islands. Design optimization considered construction material, wave 
protection, island placement, and island size. 
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Construction Material. For several reasons, soil was the construction 
material of choice. Soil is more economical than rock as a construction 
material. A partial failure of a soil constructed island would not have a 
catastrophic effect on the performance of the project. Soil also provides a 
suitable substrate for the establishment of a vegetative cover. In addition, 
to its habitat value, a vegetated island is aesthetically pleasing. 

The obvious source for soil material is clam shelling. The material is 
fairly inexpensive, its excavation results in additional deep water habitat 
for wintering fish at no addit1onal cost, and the resulting deep water would 
link the main drainage system with the west shore boat ramps for enhanced boat 
passage. 

Wave Protection. To protect the islands against wave action, a 1 on 6 
slope was judged appropriate. Such a gentle slope would also enhance habitat 
conditions for shorebirds. A minimum top elevation for the islands of 423 
NGVD was considered adequate for wave dissipation. To further stabilize the 
islands, these structures would be vegetated. Initially, the islands would be 
seeded to grass cover. In the absence of special management controls (such as 
burning), the islands would eventually become forested. The shoreline of 
selected islands would also be protected with willow plantings (wattling and 
cuttings). 

Island Placement. To achieve maximal wave dissipation, the islands would 
be oriented along a plane perpendicular to the direction of the prevailing 
southeast winds. To further enhance wave reduction, the structures would be 
placed so as to subdivide wind exposed surface lake acres into units of near 
equal size. Two increments of combined island's length were considered, 4,000 
and 12,000 feet. The 4,000 foot length was found to be considerably more cost 
effective than the 12,000 foot option (TABLE S-11). 

Islands would be placed no closer than 500 feet from shore to protect 
against mammalian predation. To reduce the potential for post-project 
sedimentation joining together individual islands, the islands would be placed 
no closer together than 100 feet. To eliminate the potential for wave 
movement in between islands, islands would be staggered in two rows. 

Island Size. Island size was based on prior experimental evidence that 
very small islands (i.e., <0.5 acres) support higher numbers of nesting 
mallards than do larger islands. Because habitat diversity was also a concern 
to the sponsor, island size, shape, spacing, width, and height would be 
varied. Island size would be varied from 0.1 to 0.5 acres. Islands would be 
spaced 100 to 300 feet apart. Island width (i.e., land mass above a 419 NGVD 
water line) would vary from 60 feet to 80 feet). Island height would vary 
from 423 to 426 NGVD. 

5. Dredging. Two types of lake dredging was considered, minor dredging as 
by-product of constructing other project features, and major dredging as a 
project feature in itself. 

Minor dredging associated with the dike/levee, closures, an islands 
development was found to be not only the most cost effective way of 
constructing those features, but it also provided deep water fish habitat at 
no additional cost to the project. On the other hand, dredging per as a 
project feature was found to be extremely costly to the extent that the gain 
in biological benefits were not considered to be worth the cost. A 6-foot 
deep sediment cut over a one acre area would cost in excess of $30,000 
regardless of the type of dredging method employed. 
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option 
(Ln Ft 
Island) 

4,000 

12. 000 

o a 
Estimated 

Feature 
Cost 

( $ Millions) 

0.3 

0,9 

Cumulative 
Annual 

Cost 
( $ Thousands) 

27 

81 

y Based on Preliminary costs. 

en 
I 

N 

'° 

Incremental 
Annual 

Cost 
( $ Thousands) 

27 

54 

Fish 

71 

94 

iota! 
Waterfowl 

47 

70 

TABLE S-11 

INCR&M&NTAL HABITAT ANALYSIS -
C<»IBIIIBD ISLI\NDS LENGTH }./ 

Av. Annual 
Habitat Unit Gain 

incremental 
Combined Fish Waterfowl Combined 

118 

164 

71 

23 

47 

23 

118 

46 

Av. Annual 
Cost per Av. Annual Habitat Unit Gain ($) 

Total Incremental 
Fish Waterfowl Combined E ish Waterfowl Combined 

380 

862 

574 

1,157 

229 

494 

380 

2,348 

574 

2,348 

229 

1,174 



6. Water Control Structures. Design optimization for the water control 
structures included gate type, gate distribution, gate sizing, pump 
number/sizing, pump type, pump site locations, and other considerations. 

Gate Type. There was an agreement from the inter-agency meetings that 
closed system gated structures (i.e., gated CMP) are acceptable in project 
locations where fish movement is not critical. On the other hand, an open 
system (i.e., sluice gate.and/or stop-log gated structures with an open topped 
concrete channel) should be used in locations where both water passage and 
fish movement is critical. The preference for open top structures has to do 
with concern among fisheries biologists that dark closed structures may not be 
adequate for effective fish movement. Little information exists in the 
scientific literature regarding this concern. SIU-Chas expressed an interest 
in studying fish movement at post-project Swan Lake, in an effort to determine 
the actual role that structures may plan on fish movement. 

Four types of gate designs for use with an open system were considered. 
These were stop-log, staggered sluice gates, combination sluice gates/stop-log 
structures, and radial arm gates. An all stop-log structure, while being the 
least expensive gate device, was not considered acceptable to the sponsor. 
For making gross adjustments to lake water elevation following interior storm 
events, stop-logs can be time consuming and difficult to remove when there is 
a head differential. At the other extreme, in terms of cost is an all sluice 
gate operated system. The gates could be staggered so one gate would have its 
invert at the lake bottom for efficient water removal from the site when a 
gross water level adjustment is required. Other sluice gates could be placed 
with higher inverts to essentially provide an overflow capability for minor 
lake adjustments. However, since such use of a gate for overflow purposes is 
not flow efficient, it would take a number of these expensive gates (4 
additional gates). This option was rejected by the sponsor in the interest of 
reducing overall project costs. 

A compromise between the ease of operation of the sluice gate and the 
cost-efficiency of the stop-log system is a structure combining the two. 
Under this configuration, 1-72 inch sluice gate and a 20 foot span concrete 
channel with 4-5 foot wide stop-log bays would accomplish the same task. The 
structure can be operated in such a manner that a head pressure does not exist 
when there is an infrequent need to move the stop-logs. The short width of 
the stop-logs also facilitates their removal from the structure. The stop-log 
structure would serve as an overflow for minor lake adjustments, and the 
sluice gate would be used when a need for gross water level adjustments is 
required. In addition, at times when the river and lake levels are roughly 
equal, the stop-logs could be completely removed to facilitate fish movement. 
The large sluice gate may also serve to facilitate fish movement at certain 
times of the year. This configuration was acceptable to the project sponsor. 
SIU-Chas indicated this configuration appears to suitable for a post-project 
fish movement study they would like to conduct. 

The use of a radial gate concept was suggested but was subsequently 
dropped. Radial gates work with a head differential in one direction. Since 
the project area head differential is bidirectional, this option was not 
considered further. 

Gate Distribution. FIGURE S-8 shows two alternative gate distribution 
patterns considered for the project. The only real difference in distribution 
is whether a gated culvert is placed at location D. These structures, in 
concert with the operation of other lake water control structures, would 
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ALTERNATIVE GATE DISTRIBUTION PATTERNS 

PATTERN A 
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FIGURE S-8 
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permit the introduction of additional amounts of water (due to the effect of 
river slope) into the lake compartments prior to pump activation. At location 
D, fish movement is not critical, so the structure is a closed CMP. 

At the present time, water is controlled at the upper Swan/Fuller Lake 
site via a 36" CMP through the IDOC closure structure (FIGURE S-8, location 
E). The HREP project would diminish the utility of this structure, since Swan 
Lake would no longer be a simple hydrological extension of the Illinois River. 
Accordingly, a new water control structure, and a drainage ditch, would be 
necessary to drain the lower end of this management unit to the river. Since 
this area is almost totally drained each year for water food production, its 
utility to fish is minimal, and thus the less expensive option of a gated CMP 
was applied. 

Middle and lower Swan Lake will remain as watered compartments all year 
(except on bottom solidification years) and thus have a potential fisheries 
value. Consistent with the need for direct access between the lake and river 
to these compartments, both distribution patterns incorporate open system 
structures. To minimize the cost of ditch dredging, structure B would be 
placed along the narrowest segment of peninsula adjacent to the middle 
compartment. Likewise, the narrowest location for the placement of structure 
A is through the lower lake closure. Structure A was also placed on the 
Calhoun Point side of the closure to take advantage of the adjacent river bank 
for reducing cofferdam associated costs. 

Due to the perceived economy of structure D, the USFWS opted for 
distribution pattern B. 

Gate Sizing. The maximum frequency and duration storm event that the 
sponsors considered reasonable to contend with during routine project 
management is a 2-year, 24-hour storm event of a 10-day duration. 
Accordingly, all water control structures were sized to meet this condition. 
The acre-feet of water in each compartment associated with this magnitude 
event is presented in TABLE S-12. The corresponding gate number/size and 
preliminary costs for individual structures is presented in TABLE S-13. 

Structures were not sized, in an attempt to reduce the possibility for 
damages to adjacent west shore private properties. The reason for this is 
that the mere act of sealing off the large existing connection between the 
lake and river significantly alters the lake's future hydrology. Even with 
the placement of numerous large (and costly) gates across the closure, the 
same problem remains, eventually interior effects will be caused that did not 
exist in the absence of a project. Real estate acquisition appears to be the 
only reasonable mechanism for addressing the situation. 

The gates were not sized to achieve the desirable 1-foot head differential 
needed, prior to river overtopping of the dike/levee. The need for such 
backwater flooding is to be accommodated by a 2,000 foot long rip-rapped 
overflow section in the lower dike/levee structure. 

Pump Number/Sizing. Within both the middle and lower Swan Lake 
compartments, separate pumping facilities would be needed. Four types of 
pumping situations could exist. Each of the pumping situations and the 
pumping capacity needed are given in TABLE S-14. The direction of pumping is, 
at times, to the river, and, at times, to the lake. 
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TABLE S-12 

ACRE FEET OF WATER ASSOCIATED WITH 
2-YEAR., 24-HOUR INTERIOR STORM EVENT 

Segment 

Lower Swan Lake 
Middle Lake 
Upper Swan/Fuller Lakes 

24-Hour Event (Ac-Ft) 

1,688 
1,799 

462 

TABLE S-13 

GATE NUMBER/SIZE AND PRELIMINARY COSTS (THOUSANDS) 

Location 
Peninsula 

Structure 
Interior 
Closure Lower 

Swan 
Lake 

Middle 
Swan 
Lake System Gate Type 

Closed Sluice 

Open Sluice 

Channel 
Type 

CMP 

20' Wide 
Concrete 

20' Wide, 
Concrete 

1-48" 
Sluice 

(21) 

1-72" 
Sluice 

4-SL 
5' W 

(107) 

1-72" 
Sluice 

4-SL 
5' W 

(107) 

(#) Associated costs; no contingencies, S&A, E&D 

Situation 

Recharge 

TABLE S-14 

Pumping Requirements 
for Middle or Lower Compartments 

13,000 GPM 
6,000 GPM 

10,000 GPM 

Upper 
Swan 
Lake 

1-48" 
Sluice 

(21) 

Dewater-Plant Production 
Dewater-Bottom Solidification 
Discharge Watershed Runoff 20,000 GPM (20-Day Release) 
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Based on the above data, the District recommends 20,000 GPM's of pumping 
capacity for each of the two compartments. Considering the bi-directional 
need for pumping, this capacity could be met with either 2-20,000 GPM pumps 
installed at both the middle and lower Swan Lake closures (one placed 
riverside and the other lakeside), or with single but reversible 20,000 GPM 
reversible pumps. This latter option was selected for reasons of cost-
effectiveness. 

In Draft DPR, no pumps were proposed for the upper Swan/Fuller Lake 
compartment, the district assumed that this area was already adequately 
equipped for pumping. IDOC strongly disagreed with that position, stating 
that the present capabilities (4 portable pumps for managing 11 river sites) 
are insufficient to provide reliable habitat management at this site. IDOC 
believes that with a dedicated pump, the certainty of habitat benefits would 
be assured. Having reassessed this matter, the District now concurs with 
IDOC, and a pump at the site is now included in the recommended plan for the 
project. 

Pump sizing desired by IDOC for upper Swan/Fuller Lake is a delivery of 3 
feet of water in 10 - days, a rate that IDOC says is consistent with IDOC 
operations elsewhere. The District's hydraulic analysis indicates that a 
20,000 GPM unit would be needed to achieve this capability. 

Pump Type. Several types of pumps were considered: portable Crisafulli, 
fixed Couch, and fixed submersible. Of these, only the belt driven couch pump 
was found to be acceptable to the sponsors. This preference was primarily 
because of the known long-term reliability of the couch pump in river 
management. Also, an important consideration was the fact that the couch pump 
can be made reversible to cut down on the total cost for pumps. Sponsor 
stated drawbacks to the Crisafulli pump were the fact that it requires 
specially designed ramps to set the pump at a required angle, and the fact 
that it is a difficult piece of equipment to move around. A major drawback to 
the submersible pump is that it could become ice damaged if not raised up out 
of the water prior to winter. 

Pump Site Locations. The siting of the pumps is related to two factors, 
(1) separate pumps are needed for each of the independently managed 
compartments, and (2) a couch pump should not be used to transport water more 
than 150 feet. With these two constraints, the locations of the water control 
structures are the logical places for the pumps. To achieve its reversible 
capability, each pump would be permanently mounted within the sluice gate 
chamber. With the lake side sluice gate, and a riverside sliding gate, the 
source of water input to the pump could be altered between the river and lake. 
With a T-pipe and two butterfly valves, the pump discharge could also be 
directed to either the river or lake. The couch pump would be of the 
vertical, rather than angula=, mounting type. 

Other Considerations. 

Vehicle Traffic. Water control units would be provided with a concrete 
slab over the channel to allow for the movement of vehicles. 

Stop-Logs. During the Plans and Specifications phase of the project, an 
attempt would be made to design stop-logs that are light weight and provide a 
fairly tight seal. 

Vandal Proofing. P&S phase would consider the application of stop-log 
storage racks, pump and gate locking devices to help reduce the potential for 
vandalism. 

Sluice Gate Operation. The sluice gates would be of a design that 
would allow for both manual and powered gate operation. 
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Gauges. Both staff gauges and automatic water level gauges would be 
provided in the vicinity of the water control structures. Staff gauges would 
be placed riverside of all 3 compartments, and lakeside of the middle and 
lower Swan Lake compartments. Automatic gauges would also be placed lakeside 
of the middle and lower compartments, but only riverside of the upper 
compartment. The staff gauges would be used as a calibration and a back-up to 
the automatic gauges, and would also provide a direct readout of water level 
conditions to operations personnel. The automatic gauges would transmit water 
level information on a continuous basis to a St. Louis District data bank. 
With the use of a standard PC and modem, refuge personnel would be able to tap 
this data at any time of the day for an instantaneous reading on management 
unit conditions. This system should dramatically reduce the time required to 
check the site by refuge personnel. 

Ditches. The major portion of the site water conveyance system would 
consist of the main drainage ditch and lateral drainage ditches created during 
dike/levee and island construction. However, in addition, ditches would need 
to be cut between the main ditch, and the water control structures, in the 
middle Swan Lake and Upper Swan Lake compartments. 

Emergency Repair Provisions. The concrete channels would be equipped with 
grooves on either side of the control gates for the insertion of stop-logs, in 
the event the gate chamber must be drained and the gates serviced. 

Fish Screens. The need for fish screens at the project site is difficult 
to assess. While in actual river management practice, the need for fish 
screens has been ignored, power plant studies indicate increased entrainment 
mortality at water velocities greater than 0.3 to 0.5 ft/sec. The water 
velocities at the Swan Lake project pump units would be about 1.25 ft/sec 
suggesting that at least some mortality may be possible. Project pump units 
would operate with water velocities of about 1.25 ft/sec. suggesting at least 
some mortality may be possible. 

Fish screens have been included in the project design, since (1) a 
potential for entertainment mortality exists, (2) fish screens can be included 
at low cost, and (3) they provide a unique opportunity to evaluate the 
potential effectiveness of such structures. 

In evaluating the design for this feature, two factors were considered: 
(1) the location of the screen and (2) the sizing of the screen. 

The most obvious location to place a fish screen is at the entrance to the 
pump chamber. Using a chain hoist, a gate (10 feet wide) placed at this 
location, would still be manageable from a maintenance standpoint. The water 
velocity at this location would be 0.75 ft/sec. To achieve a velocity of 0.5 
ft/sec. would require wall modifications and a chamber opening of 15 feet. 
While possible to create such an opening, the design of a screen with a mesh 
small enough to exclude very small fish, while at the same time not creating a 
water flow capacity problem, does not appear to be feasible. The District 
believes that the screen mesh should not be less than 1.5 in X 1.5 in, or else 
significant amounts of debris would collect and this would impede water flow 
to the pump. 

Since fish not able to pass through a 1.5 inch opening would likely be 
able to withstand a water velocity of at least 0.75 ft/sec, the most cost-
efficient screen would be one placed at the 10-foot wide chamber opening. 
While unlikely, to totally eliminate fish entrainment, it would be hoped that 
this device would at least lessen the severity of the problem. 

Pump Pads. A flat concrete pad would be placed alongside each pump 
location to park the power unit for each pump during use periods. 
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Power Units/Fuel Tanks. One portable diesel power unit would be provided 
for each couch pump. Two 1,000 gallon mobile fuel tanks units would also 
provided 
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APPENDIX I>PR-T 

DETAILED~ COS'l' ESTIMATE 

APPENDIX DPR-T provides a detailed display of project associated costs 
for each of the construction cost categories presented in Section 6 of the 
main DPR. 



ACCOUNT NO. 

04.-.-.-
06.-.-.-
08.-.-.-
11.-.-.-
13.-.-.-
18.-.-.-

30.-.-.-
31.-.-.-

BASELINE COST ESTIMATE 

SWAN LAKE - REVISED PER COMMENTS 

SUMMARY 

22 DECEMBER 1992 

DESCRIPTION OF ITEM 

DAMS ---------------------------------FISH AND WILDLIFE FACILITIES ---------
ROADS, RAILROADS AND BRIDGES ---------
LEVEES AND FLOODWALLS ----------------
PUMPING PLANT ------------------------CULTURAL RESOURCE PRESERVATION -------

SUBTOTAL -----------------------------
PLANNING, ENGINEERING AND DESIGN -----
CONSTRUCTION MANAGEMENT --------------

TOTAL PROJECT COST -------------------

ESTIMATED COST 

$ 882,000 
47,000 
39,000 

3,248,000 
1,493,000 

142,000 

$ 5,851,000 

1,196,000 
807,000 

$ 7,854,000 
============ 

/. 
/ 

John W. Dierker, P.E. 
Chief, Cost Engineering Branch 

Sharon Cotner 
Project Manager 

~~-· 
Jack R. Niemi, P.E. 

Deputy District Engineer 
For Project Management 



SECTION I - BASIS OF ESTIMATE 
SWAN LAKE - REHABILITATION AND ENHANCEMENT 

1-01. GENERAL 
The major components of the project consist of a riverside levee, water control structures, hillside sediment control structure, interior closures, and island groups. This cost estimate has been developed using previous cost estimates, current designs and quantity take-offs, recent bid abstracts for projects in the area, field investigations and estimator judgement. The initial MCACES baseline cost estimate was prepared using the Code of Accounts format. During the review process the Work Breakdown Structure(WBS) was issued for new estimates. Since the MCACES program does not allow the account numbers to be changed, a new estimate would be required in order to show the WBS accounts. This would create additional project costs and not enchance the accuracy of the estimate. Hence, the revised estimate remains in the Code of Accounts format. Item totals were rounded to the nearest thousand and transfered to a summary sheet. An appropriate contingency was applied to each line item of cost. The Price Level for this estimate is October 1991. 

1-02. DISCUSSION OF RELIABILITY OF DESIGNS. QUANTITIES, AND UNIT PRICES, 
a. Sediment Control Devices, The costs for this item were provided by the Soil Conservation Service(SCS). These costs were put into the MCACES estimate as lump sum items. Contingencies were included with the estimate from SCS. 

b. Semi-Compacted Fill, Approximately 70,000 CY of borrow material to be used for the boat ramps, levee ramps, and earthen levee will be transported by scrapers from a borrow area located a maximum of two miles from the fill areas. Field investigations indicate it is reasonable to expect borrow excavation by scrapers with some assistance from dozers. A higher contingency of 25% was assigned to this item due to uncertainty of soil moisture during the construction period, and approximate haul distance to fill sites. 

c. Excavation, Approximately 250,000 CY of channel material to be used for the construction of the levee, interior closure, and middle island will be excavated using a clamshell dragline mounted on a spud barge. This material will be placed on the levee alignment and shaped after the material dries. A contingency of 25% was assigned to this item due to uncertainty in predicting the angle of repose of the material and the production rates associated with the clamshell operations. 



d. Seeding (Main Levee), After the main levee is constructed and 
shaped to grade the slopes will be hydroseeded. The quantity was determined 
by making assumptions as to the final location of the clamshelled material. 
A contingency of 25% was assigned to cover costs for additional seeding if the 
spread area of the material is greater than anticipated. 

e. Willow Wattlings/Cuttings, This new innovative technique of 
erosion control for shoreline protection is being proposed for the first time 
in this district. A contingency of 30% was assigned to cover uncertainties 
associated with a new erosion control idea and the difficulty of quantifying 
the amount of wattlings and cuttings to be placed on the shoreline. 

f. Gates & Stop Logs. A higher contingency of 25% was assigned to 
account for uncertainties in material price escalation for these items. 

g. Dewatering, A contingency of 25% was assigned to this item due 
to the difficulty in developing a cost, because of the uncertainty of the 
project construction date which will affect the amount of water which will 
need to be removed. 

h. Fish Screens, 
accomplished for this item, 
numerous changes in further 
of 35% was assigned to this 
suited for this project. 

Even though a preliminary design has been 
it is the type of feature that is subject to 
stages of project development. A contingency 
item due to design uncertainty as to what is best 

1-03. DISCUSSION OF SENSITIVE ITEMS, 
These items include excavating and transporting semi-compacted fill by 

scrapers, excavating by clamshell, hydroseeding, bankline protection 
dewatering, and fish screens. We believe these are the items which will have 
the greatest impact on the costs of this project. Reasonable prices have been 
established for these items, but due to uncertainties the contingencies were 
assigned at 25% or greater. 

1-04. DISCUSSION OF VARIABLE CONTINGENCIES, 
The cost estimate on this project includes contingencies ranging in 

value from 15% to 35%. Assigned contingencies are based on the inherent 
difficulties in visualizing and quantifying certain types of work; such as 
levee embankment, excavation, seeding, dewatering and fish screens. 
Generally, a contingency of 15 to 20 percent was utilized for this project 
which was felt to be reasonable at this stage of development. 



1-05. DISCUSSION OF UNCERTAINTIES ASSOCIATED WITH MAJOR ITEMS, 
A major part of this project is the excavation of channel material by 

clamshell mounted on a spud barge and material placed on the levee alignment 
for drying and shaping. A review of similar work for other districts and an 
analysis of the required work indicated that the excavation unit prices used 
are reasonable. Pumps and accessories associated with the pump station is 
another significant item that has been priced using previous bid prices and 
estimators judgement to arrive at a reasonable cost. 

1-06. DISCUSSION OF REDUCTION OF UNCERTAINTIES DURING FUTURE DESIGN, 
It is assumed that project features will be further refined during 

subsequent design efforts. Project features that show opportunities for 
reduction of uncertainty are, the earthen levee, clamshell excavation, pump 
station/control structure, shoreline protection, dewatering and fish screens. 
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30 PLANNING, ariINEERING,AII> DESIGN 1,109,700 86,501 1,196,201 

31 CONSTRLCTION MAHAGe£NT 697,000 109,860 806,860 

SWAN lAICE - REVISED FER CCN£NTS 1.00 EA 6,829,155 1,025,278 7,854,432 7854432 

LABCR IO: SWANLK EWIP IO: RG5918 Currency in DOLLARS CREIJ IO: S1JANLK UPS IO: RG591B 



Wed 23 Dee 1992 

LABCR ID: SWANLK 

U.S. Army Corps of Engineers !IME 08:18:12 

PRO.ECT SWNUC:3: S\IAN LAKE - REVISED PER CCNEHTS - REHABILITATION AN> EHHAHCaEHT 

SWAN LAKE 

""" PRO.ECT OWNER Sll'MARY - LEVEL 2 ltt 

04 0AMS 

04.-.-.- HILLSIDE SEDIIEHT camwL SlRI.CT 

04.-.-.A ArHINISTRATI~ COST-SOIL CONSER-

DAMS 

06 FISH ,.,., WILDLIFE FACILITIES 

06. 3.A PARKit«i LOT & BOAT !WP (MICOLE) 

06. 3.8 PARKING LOT & BOAT RAMP (l.OIER) 

FISH AHD WILDLIFE FACILITIES 

08 ROAOS,RAII.ROAOS, ANO BRIDGES 

08.2.-.A ROAOS-RELOCATS) GRA\£L RD 

08.2.-.B ROAOS--LelEE CROSSING RAft'>S, 2EA 

08.2.-.C ROAOS-ACCESS RAMP 

ROADS,RAILROADS, ANO BRIDGES 

11 LEVS:S ANO FLCXDIALLS 

11.0.1 A EARTJEJtl LE\19: 

11.0.1 B 48• GRAVITY DRAIN (MICOLE&LCM:R) 

11.0.1 C COFFERDAM FCR GRAVITY CRAIN 

11.0.1 E INTERICR CLOSlRE 
11.0., F ISLAND CONSllUCTION (MIOOLE) 

11.0.1 G EXISTING ROCK C~ 
11.0.1 H SHORELINE & BANKLINE PROTECTION 

11.0.1 I MISCELLANEWS 

LEVEES ,.,., FLCXDJALLS 

13 PI.MPII«. PLANT 

13.0.-.A PlMP STATION/CONTROL STROCTI.RE 

13.0.-.8 Pl.NP STATION/CONTROL STROCTI.RE 
13.0.-.C Pl.MP STATION/CONTROL STROCTI.RE 

Pl.K'ING PLANT 

18 QJl. n.RAL RESCl.RCE PRESERVATION 

18.-.-.- DISTRICT LABOR (CELMS) 

QJANTITY l.04 

EWIP ID: RG5918 Cl,rrency in OOLLARS 

CONTRACT 

749,980 
132,220 

882,200 

20,783 
18,880 

39,663 

26,520 
6,710 
1,092 

34,323 

1,872,984 
31,766 

107,139 
248,341 
208,338 

35,997 
70,336 

109,776 

2,684,678 

561,791 
411,162 
279,975 

1,252,927 

33,766 

CDNTINGN TOTAL CDST 

0 

0 

0 

3,918 
3,493 

7,411 

3,287 
1,321 

195 

4,803 

404,766 
5,010 

17,040 
42,907 
50,819 
5,400 

21,101 
16,466 

563,508 

107,600 
79,129 
53,600 

240,329 

3,377 

749,980 
132,220 

882,200 

24,700 
22,373 

47,074 

29,807 
8,032 
1,287 

39,126 

2,277,750 
36,776 

124,179 
291,248 
259,157 
41,397 
91 ,4'!i7' 

126,243 

3,248,186 

669,391 
490,291 
333,575 

1,493,256 

37,143 

CREW IO: SWANLK lFS IO: RG591B 

2 

I.MIT 



Wed 23 Dec: 1992 

L~ IO: SWNILK 

U.S. Anny Cor-ps of Engineers TIP£ 08: 18: 1; 
PRO..ECT SWNLK3: SWAN LAKE - REVISED PER CCMEHTS - REHABILITATION AN:> ENHANCE1'£NT 

SWNI LAKE 

- PRO..ECT OWNER Sl.M1ARY - LEVEL 2 ** 

18.0.1.- FIELD WCRlC 
18.0.2.- DATA AHAYLISISfteP(RT PREP. 
18.0.3.- ClRATION 

OJL nRAL RES0LRCE PRESERVATION 

30 PLANNING, ENGUEERING,AN:> DESIGN 

30.A.-.- PLANNING (Preparati0n of CPR) 

30.C.-.- M3'0WOJ4 OF AGREeEHT 
30.0.2.- ENVIRONM:HTAL AN) REGULATORY 
30.H.-.- PLANS AN> SPECIFICATIONS 
30.J.-.- ENGINEER.II«:; ~ING CONSTRLCTION 
30.M.-.- COST ENGIIEER.ING 
30.N.-.- CONSTROCTION AHO SUPPLY CONTRACT 

30.P.-.- PR0..ECT MANAGe£NT 

30.Z.-.- MISCELLANEOUS ACTIVITIES 

PLANNING, ENGINEERING,AN> DESIGN 

31 CONSTRUCTION MANAGBENT 

31.8.-.- CONTRACT N»IINISTRATION 
31.C.-.- BENCHMAAKS AND BASELINES 
31.D.-.- REVIEW OF SKlP CRAIJINGS 
31.E.-.- INSPECTION ANO QJALITY ASSl.RANCE 
31.F.-.- PRO.ET OFFICE IJ'ERATION 

31.H.-.- CONTRACTOR INITIATED CLAIMS AN) 

31.P.-.- PRO.ECT MANAGeENT 

CONSTROCTION MANAGeENT 

SWAN LAKE - REVISED PER CCHENTS 

QJANTITY U01 

1.00 EA 

EQJIP ID: RG591B urrency in DOLLARS 

CONTRACT 

57,179 
31,089 
6,630 

128,664 

677,000 
5,000 
4,500 

295,000 
65,200 
20,000 
15,000 
20,000 
8,000 

1,109,700 · 

100,000 
5,000 

53,700 
59,700 

449,000 
18,000 
11,600 

697,000 

SI.JoMARY PAGE. 

CONTINGN TOTAL COST 

5,718 
3,109 

663 

12,866 

0 
0 

900 
61,001 
13,600 
4,000 
3,000 
4,000 

0 

86,501 

17,003 
834 

10,301 
10,302 
49,021 
18,000 
4,400 

109,860 

62,897 
34,198 
7,293 

141,530 

677,000 
5,000 
5,400 

356,001 
78,800 
24,000 
18,000 
24,000 
8,000 

1,196,201 

117,003 
5,834 

64,001 
70,002 

498,021 
36,000 
16,000 

806,860 

um 

6,829,155 1,025,278 7,854,432 7854432 

CREW IO: S-,ANLK UPB IO: RG591B 



Wed 23 Dec 1992 U.S. Arlrrf Corps of Engineer's TIIE 08:18:12 

PRO.ECT SWNUC3: SWAN LAKE - REVISED PER C<MENTS - REHABILITATION AK) ENHANCa£HT 

SWAN LAKE StMIAAY PIGE 4 

- PRO..ECT OWNER SLM1ARY - LEVEL 3 -

CllANTITY lD'I ccwnw:T CONTINGN TOTAL COST l.NIT 

04 DAMS 

04.-.-.- HILLSIDE SEDifENT CONTROL S1RI.CT 

04.-.-.- A l'ON)5 55.00 EA 412,610 0 412,610 7502.00 

04.-.-.- B TERRACES 40.00 EA 100,004 0 100,004 2500.10 

04.-.-.- C BASINS 95.00 EA 237,366 0 237,366 2498.58 

HILLSICE SEDIIENT a>NTROL STRUCT 749,980 0 749,980 

04.-.-.A ADMINISTRATIVE COST-SOIL CONSER-

AOMINISTRATI'wE COST-SOIL CONSER- 132,220 0 132,220 

IW1S 882,200 0 882,200 

06 FISH AHO WILDLIFE FACILITIES 

06. 3.A PARICit«i LOT & BOAT RAMP (HIOOLE) 

06. 3.A 2 CA-10 OWSt£O STONE 690.00 TON 8,935 1,340 10,276 14.89 

06. 3.A 3 a.JARRY RUN STOfE-BOAT RAM> 145.00 TON 2,243 449 2,691 18.56 

06. 3.A 4 SEHI-CCM>ACTED EMBANIOENT 1_.~s5.oo CY 5,196 1,299 6,495 4.37 

06. 3.A 5 STRIPPING 470.00 CY 1,042 156 1,198 2.55 

06. 3.A 6 SEEDING 0.20 ACR. 257 51 308 1542.07 

06. 3.A 7 CLEARING 0.30 ACR. 471 94 565 1883. 13 

06. 3.A 8 14 FT. ACCESS GATE 1.00 EA 2,639 528 3,167 3166.63 

PARKING LOT & BOAT RAMP (MIDDLE) 20,783 3,918 24,700 

06. 3.B PARKit«i LOT & BOAT RAMP (I.O,,ER) 

06. 3.B 1 CA-10 CRUStED STCJIE 660.00 TON 8,547 , ,282 9,829 14.89 

06. 3.8 2 QJAARY Rl.N STc»E-BOA T R»P 145.00 TON 2,243 449 2,691 18.56 

06. 3.B 3 SEMI-Cll'IPACTED EMBAHIQBIT 1465.00 CY 5,126 1,282 6,408 4.37 

06. 3.B 4 STRIPPING 470.00 CY 1,042 156 1,198 2.55 

06. 3.8 5 SEEDING 0.20 ACR. 257 51 308 1542.07 

06. 3.B 6 CLEARING 0.30 ACR. 471 94 565 1883.13 

06. 3.8 7 01P - 18 ItCH DIA. 30.00 LF 697 105 801 26.71 

06. 3.B 8 01P ENO SECTIOH-18 IN. 2.00 EA 460 69 529 264.48 

06. 3.8 9 CRUSl£D STONE-1 IN. HIN.JS 3.00 TON 38 6 44 14.57 

PARKING. LOT & BOAT RAMP (Lo.ER) 18,880 3,493 22,373 

FISH AK> WILDLIFE FACILITIES 39,663 7,411 47,074 

LABCR 10: S\JAHLK EWIP IO: RG5918 Currency in DOLLARS CRE\I IO: SWANLK UPS IO: RG591B 



Wed 23 Dec 1992 

L~ ID: SWANLK 

U.S. Army Corps of Engineer-s TifoE 08:18:12 

PRO..ECT SWNLK3: SWAN LAKE - REVISED PER CCHENTS - REHABILITATION ENHANC8£NT 

SWAN LAKE 

- PRO.ECT OIJNER SlH1ARY - LEVEL 3 -

08 ROAOS,RAILROADS, NO !RIDGES 

08.2.-.A ROA0S-RS.CCATB> GRA\£1.. RD 

08.2.-.A 
08.2.-.A 

2 CRUSl£D ST<JE CA-10 
3 STRIPPING 

ROADS-REL0CATED GRAVEL RP 

08.2.-.B RIW>S-L.EVEE CROSSING !Wf>S, 2EA 

08.2.-.B 
08.2.-.B 

1 SEMI-ccH"ACTED eeANIOENT 

2 CRUSl£D STOl'E CA-10 

ROADS-LE.VEE CROSSING RAMPS. 2EA 

08.2.-.c ROADS-ACCESS RAM" 

os.2.-.c 
08.2.-.c 

1 SEMI-ccH"ACTED EMWOO£NT 

2 CRISE> ST<»E CA-10 

ROADS-ACCESS RAMP 

ROADS,RAILROAOS, AK> BRIDGES 

11 I.E',1;;ES NE FlOOOWALLS 

11.0.1 A EARTHEN LEVEE 

WANTITY IXM 

1780.00 TON 
1565.00 CY 

900.00 CY 
275.00 TON 

90.00 CY 
60.00 TON 

11.0.1 A 

11.0.1 A 
11.0.1 A 

11.0.1 A 

11.0.1 A 

11.0.1 A 

11.0.1 A 
11.0.1 A 

11.0.1 A 

11.0.1 A 
11.0.1 A 

11.0.1 A 
11.0.1 A 

11.0.1 A 

11.0.1 A 

11.0.1 A 

11.0. t A 

11.0.1 A 

2 SEMI-COMPACTED esANIOENT (1on3) 64800.00 CY 

3 EXCAVATION (1on4) 

4 CLEARING 
5 CRUSl£0 STONE (CA-10) 
6 •c• STONE 
7 •s• STONE 
8 OIP-18• DIA. 

9 CMP EHD SECTION-18• 
10 CRUSl£D STOE-1• MINUS 
11 ASPHAl.TIC CDtCRETE 
12 AGGREGATE BASE C(l.RSE-8• 
13 BARRICADE - 10 FT 
14 ACCESS GATE - 14 FT 
15 STRIPPING (BCRROII AREA) 
16 CLEARING (BCRROJ AREA) 

17 SEEDING (BCRROW AREA) 
18 SEEDING (MAIN LE.VEE) 

19 HAY BAILS 

195000.00 CY 
90.00 ACR 

12000.00 TON 

10550.00 TOH 

5840.00 TOH 
70.00 LF 

2.00 EA 
7.00 TOH 

13.00 TOH 
34.00 TON 
2.00 EA 
2.00 EA 

8365.00 CY 
3.00 ACR 
3.00 ACR 

81.00 ACR 
30600.00 LF 

EClJIP IO: RG591B Currency in DOLLARS 

CONTRACT 

23,050 
3,470 

26,520 

3,149 
3,561 

6,no 

315 
777 

1,092 

34,323 

228,564 
903,983 
147,400 
155,396 
177,468 

98,238 
1,626 

460 
89 

704 
440 
528 

5,278 
18,548 
4,708 
3,855 

103,090 
22,610 

5 

CONTINGN TOTAL COST 

2,766 
521 

3,287 

787 
534 

1,321 

79 
t17 

195 

4,803 

25,816 14.50 
3,991 2.55 

29,807 

3,937 4.37 
4,095 14.89 

8,032 

394 4.37 

894 14.89 

1,287 

39,126 

57,141 285,705 4.41 
5.79 225,996 1,129,979 

22. 110 
23,309 
26,620 
14,736 

244 
69 
13 

141 

66 
106 
792 

2,782 
706 
771 

25,773 
3,391 

169,509 1883.44 
178,705 14.89 
204,089 19.34 
112,974 19.34 

1,869 26.71 
529 264.48 
102 14.57 
845 64.99 
506 14.89 
633 316.66 

6,069 3034.68 
21,330 2.55 
5,414 1804.67 
4,626 1542.07 

128,863 1590.90 
26,001 0.85 

CREW ID: SWANLK UP8 IO: RG591B 



Wed 23 Dec 1992 U.S. Army C.orps of Engineers Tif£ 08:18:12 

PRO..ECT SIMUC3: S\IAN LAKE - RcVISED PER C<ffEHTS - REHABILITATION AN:> ENHANCeENT 

S\IAN LAKE 6 

_,., PRO.ECT <MER SI.H4ARY - LEVEL 3 ""'" 

CIJANTITY UCN CONTRACT CONTINGH TOTAL <DST UIIT 

EARTl£NLE'v1:E 1,872,984 404,766 2,277,750 

11.0.1 B 48• GRAVITY CRAIN (Micnt F&I OE.R) 

11.0.1 B 6 SLUICE GATE & CJPER-48• DIA 1.00 FA 12,667 1,900 14,566 14566 

11.0.1 B 7 OF - 48• DIA 31.00 LF 1,983 2W 2,280 73.56 

11.0.1 B 8 ENO SECTIONS - 48• 2.00 FA 1,559 234 1,792 896.16 

11.0.1 B 9 RISER PIPE -·72• DIA 8.50 LF 1,346 202 1,548 182.08 

11.0.1 B 10 C0NCRETE BASE 8.00 CY 1,689 338 2,027 253.33 

11.0.1 B 11 CRUSfED STOE-3• MINUS 400.00 TON 6,318 948 7,266 18.17 

11.0.1 B 12 CRUSIE> STQE-6• MINUS 190.00 TON 3,001 450 3,451 18.17 

11.0.1 B 13 <BlGRID 200.00 SY 2,111 422 2,533 12.67 

11.0.1 B 14 GEOTEXTILE 460.00 SY 1,092 218 1,311 2.85 

48• ~VITY CRAIN (MIOOLF&LOIER) 31,766 5,010 36,776 

11.0.1 C COFFERDAM RR GRAVITY CRAIN 

11.0.1 C 1 •c• STONE 5040.00 TON 84,781 12,717 97,498 19.34 

11.0.1 C 2 CRU9ED STONE 230.00 TON 2,978 447 3,425 14.89 

11.0.1 C 3 PLASTIC LIIER 1360.00 SY 19,380 3,876 23,256 17.10 

(l)FfERDAH FOR GV.VITY CRAIN 107,139 17,040 124,179 

11.0.1 E INTERIOR CLOSlRE 

11.0.1 E 1 EXCAVATION 12200.00 CY 56,557 14,139 70,696 5.79 

11.0.1 E 2 CLEARING 1.00 ACR 1,569 235 1,805 1804.67 

11.0.1 E 3 •c• STONERE\'ETI£NT 11250.00 TON 189,244 28,387 217,630 19.34 

11.0.1 E 4 CRUSt£D STONE (CA-10) 75.00 TON 971 146 1,117 14.89 

INTERIOR CI.OSl.RE 248,341 42,907 291,248 

11.0.1 F ISLAND CONSTRlCTION (MICOLE) 

11.0.1 F 1 EXCAVATION (MIOOLE) 15900.00 CY 73,709 18,427 92,137 5.79 

11. o. 1 F 2 EXCAVATION (La.ER) 25350.00 CY 117,518 29,379 146,897 5.79 

11.0.1 F 3 SEEDING 7.00 ACR 8,909 1,782 10,691 1527.26 

11.0.1 F 4 HAY BAILS 11100.00 LF 8,202 1,230 9,432 0.85 

ISLAN'.> CONSTRUCTION (MIDOLF) 208,338 50,819 259,157 

11.0.1 G EXISTING ROCI( CLOSLRE 

11.0.1 G 1 CLEARING 1.50 ACR 2,354 353 2,707 1804.67 

LABCR IO: SWANLK E0JIP ID: RG591B u.rr-ency in DOLLARS CREW ID: S\IANLK UPS ID: RG591B 



\Jed 23 Dee 1992 U.S. Arrrry Corps of Engineers TIP£ 08:18:12 
PRO.ECT SWNLIC3: SWAN I.AICE - REVISED PER CCM£HTS - REHABILITATION AKl ENHANCeENT 

S\IAH LAKE Sl.M4ARY PN::E. 7 

- PRO.ECT O\o'NER Sl.M1ARY - L.EVE1. 3 ** 

a.JAHTITY lD1 CONTRACT CONTINGN TOTAL COST t.NIT 

11.0.1 G 2 •c• STONE REPAIR 2000.00 TON 33,643 5,046 38,690 19.34 

EXISTING ROClC O.OSlRE 35,997 5,400 41,397 

11.0.1 H SHCRELIIE & BANICLINE PROTECTION 

11.D.1 H 1 WI LLCM WATTLINGS(MIOOLE/ISI.AN)S) 2700.00 LF 11,400 3,420 14,820 5.49 
11.0.1 H 2 WILLCM CUTTil«.S(MIOOLE/ISL.ANOS) 15200.00 SF 2,407 722 3,129 0.21 
11.0.1 H 3 WILLCM WATTLINGS(LOWER/ISLAHDS) 4700.00 LF 19,844 5,953 25,797 5.49 
11.D.1 H 4 WILLCM CUTTil«.S(LOIER/ISI.AK>S) 2670D.0D SF 4,227 1,268 5,496 0.21 
11.0.1 H 5 WILLCM CUTTil«.S(LFl'ER/1.E\t'EE) 20500D.DO SF 32,458 9,737 42,195 D.21 

SHCRS.INE & 84NKLitE PROTECTION 70,336 21, 101 91,4'!;7 

11.0.1 I MISCELLANBlJS 

11.0.1 I 1 ~TIC GAGING STATION 3.00 EA 31,666 4,750 36,416 12139 
11.0.1 I 2 STAFF GAGE 6.00 EA 6,333 950 7,283 1213.87 
11.0.1 I 3 SILT SCREEN 12000.00 SF 63,333 9,500 ?.2,832 6.07 
11.0. 1 I 4 WATER IJJALITY TESTS 160.00 EA 8,444 1,267 9,711 60.69 

MISCEJ.LANEClJS 109,776 16,466 126,243 

LB1:ES All) FLOCDWALLS 2,684,678 563,508 3,248,186 

13 PLNPING PLANT 

13.0.-.A fUIP STATION/CONTROL STROCnRE 

13.0.-.A 2 REINFORCED CONCRETE 400.00 CY 105,554 21, 111 126,665 316.66 
13.0.-.A 3 STRI.Ol.RAL STEEL 26400.00 LB 48,766 9,753 58,519 2.22 
13.0.-.A 4 SLUICE GATE W/CFBU.TCR-72•xn• 2.00 EA 46,444 11,611 58,055 29027 
13.0.-.A 5 Sl.IOE GATE W/HARD,IARE-72•x72• 2.00 EA 25,333 6,333 31,666 15833 
13.0.-.A 6 GJARO RAIL 200.00 LF 3,705 556 4,260 21.30 
13.0.-.A 7 GEOTEXTILE 1070.D0 Sf 2,541 381 2,922 2.73 
13.0.-.A 8 STCP L<XiS (4x6 OAK TIMBERS) 1280.00 SF 4,053 1,013 5,067 3.96 
13.0.-.A 9 CONCRETE PARKING BLOCKS 4.00 EA 120 24 144 36.10 
13.0.-.A 10 CRUSt£D STaE CA-10 30.00 TON 388 58 447 14.89 

13.0.-.A 11 PlK' All) ACCES&RIES 2.00 EA 141,179 21,177 162,356 81178 

13.0.-.A 12 GENTRY CRAIE W/HOIST 2.00 EA 1,647 329 1,976 987.99 
13.D.-.A 13 STRI.Ol.RAL 'cXC.AVATIOH 6000.00 CY 13,536 2,707 16,243 2.71 
13.0.-.A 14 EXCAVATED~ 6000.00 CY 13,304 2,661 15,965 2.66 
13.0.-.A 15 EMBANICPENT, ~CM 3200.00 CY 15,807 2,371 18,178 5.68 
13.0.-.A 16 CE\JATERING 63,758 15,939 79,697 

13.0.-.A 17 DITCH EXCAVATION 14350.00 CY 44,330 6,649 50,979 3.55 
13.0.-.A 18 CLEARit«; FCR DITO! EXCAVATION 1.00 ACR 1,569 314 1,883 1883.13 
13.0.-.A 19 •c• STaE FOR DITCH EHBANKIENT 1725.00 Tc»I 29,017 4,353 33,370 19.34 
13.0.-.A 20 FISH SCREENS 2.00 EA 739 259 997 498.74 

LABCR ID: SWANLK Ea.JIP ID: RG5918 u.rrenc:y ;n DOLLARS CREW ID: S\IANLK UPS ID: RG5918 



\led 23 Dec: 1992 U.S. Army Corps of Engineers TUE 08:18:12 

PRO.ECT SWNUC3: SWAN lAICE - REVISED PER CCNENTS - REHABILITATION AN> ENHANCEl£NT 

SWAN LAKE Sl.M1AAY PAGE 8 

- PRO.ECT OWNER Sl.tNARY - LEVEL 3 ** 

QJANTITY U04 CONTRACT CDNTINGN TOTAL COST l,l,IIT 

fl.K' STATICN/CONTROL STRU:Tl.RE 561,791 107,600 669,391 

13.0.-.B PlW STATION/CONTROL STRU::ME 

13.0.-.B 2 REINFORCED CONCRETE 330.00 CY f!i1 ,082 17,416 104,499 316.66 

13.0.-.B 3 STRI.C11.RAL STEEL 14300.00 LB 26,415 5,283 31,698 2.22 

13.0.-.B 4 SLUICE GATE V/CFaATCR-72•x72• 1.00 EA 23,222 5,805 29,027 29027 

13.0.-.B 5 SLICE GATE V/HARDWARE-72•x72• 1.00 EA 12,667 3,167 15,833 15833 

13.0.-.B 6 QIMD RAIL 100.00 LF 1,852 278 2,130 21.30 

13.0.-.B 7 GEOTEXTILE "800.00 SF 11,400 1,710 13,110 2.73 

13.0.-.B 8 STa> LOGS (4x6 OAK TIMEl:RS) 640.00 SF 2,027 507 2,533 3.96 

13.0.-.B 9 COICRETE PARKING BlOCICS 2.00 EA 60 12 72 36.10 

13.0.-.B 10 CRUSl£D STOE CA-10 15.00 TON 224 34 258 17.18 

13.0.-.B 11 Pt.ff> NI) ACCESSORIES 1.00 EA 70,589 10,588 81,1~ 81178 

13.0.-.B 12 GENTRY CRANE W/HOIST 1.00 EA 823 165 988 987.99 

13.0.-.B 13 STRI.CTIJNU. cXCAVATION 6000.00 CY 13,536 2,707 16,243 2.71 

13.0.-.B 14 EXCAVATB> EMBANIOENT - 6000.00 CY 13,304 2,661 15,965 2.66 

13.0.-.B 15 B4BANKl£NT, BORRCM 3200.00 CY 15,807 2,371 18,178 5.68 

13.0.-.B 16 DE\IATERING 63.,758 15,939 79,697 

13.0.-.B 17 DITCH EXCAVATION 12000.00 CY 37,070 5,561 42,631 3.55 

13.0.-.B 18 a.EARING FCR DITCH EXCAVATION 1.00 ACR 1,569 314 1,883 1883. 13 

13.0.-.B 19 •c• STONE FOR DITCH BIBANKIENT 1725.00 TON 29,017 4,353 33,370 19.34 

13.0.-.B 20 FISH SCREENS 2.00 EA 739 259 997 498.74 

Pt.ff> STATI0N/C0NlROL STRU:TLRE 411,162 79,129 490,291 

13.o.-.c Pl.MP STATION/CONTROL STRU::ME 

13.o.-.c 2 REINFORCED CONCRETE 200.00 CY 52,777 10,555 63,333 316.66 

13.o.-.c 3 STRLCTI.RAl STEEL 800.00 LB 1,478 296 1,773 2.22 

13. o.-.c 4 SLUICE GATE W/CFaATCR-n•xn• 1 .00 EA 23,222 5,805 29,027 29027 

13.o.-.c 5 SLICE GATE W/HARDWARE-72•x72• 1.00 EA 12,667 3,167 15,833 15833 

13.o.-.c 7 GEOTEXTILE 2500.00 SF 5,937 891 6,828 2.73 

13.o.-.c 9 CDtGETE PARKit«i BLOCKS 2.00 EA 60 12 72 36.10 

13.o.-.c 10 CRUSl£D STOE CA-10 16.00 TON 239 36 275 17. 18 

13.o.-.c 11 fl.K' NI) ACCESSORIES 1 .00 EA 70,589 10,588 81,178 81178 

13.o.-.c 13 STRLCT1JARL cXCAVATION 3500.00 CY 7,896 1,579 9,475 2.71 

13.o.-.c 14 EXCAVATED EMBANKIEHT 3500.00 CY 7,761 1,552 9,313 2.66 

13.o.-.c 15 et3ANIO£NT • BORRCM 2200.00 CY 10,868 1,630 12,498 5.68 

13.o.-.c 16 DE\IATERING 42,508 10,627 53,135 

13.o.-.c 17 DITCH EXCAVATION 11600.00 CY 35,834 5,375 41,210 3.55 

13.o.-.c 18 a.EARING FCR DITO! EXCAVATION 1.50 ACR 2,354 471 2,825 1883.13 

13.o.-.c 19 •c• STCJE FOR DITCH EM8ANIO£NT 300.00 TON 5,046 757 5,803 19.34 

13.o.-.c 20 FISH SCREENS 2.00 EA 739 259 997 498.74 

PI.W STATION/CCNTROL STRU:Tl.RE 279,975 53,600 333,575 

Pl.WING PLANT 1,252,927 240,329 1,493,256 

LABCR IO: Slo/ANLK EQJIP IO: RG591B Currency in DOLLARS CREIJ ID: SWANLK UPB ID: RG5918 



Wed 23 Cec 1992 

LABCR ID: SWAHLK 

U.S. Army Corps of Engineers TUE D8:18:1: 

PRO..ECT SWNLK3: SWAN LAKE - REVISED PER C<HENTS - REHABILITATION AND ENHANCEl'£NT 

SWAH LAKE Slff1ARY PAGE 

_,. PRO..ECT OWNER StM-\ARY - LEVEL 3""" 

WANTITY lOI COHTRACT CONTINGH TOTAL COST 

18 OJLTLRAL RESCLRCE PRESERVATION 

18.-.-.- DISTRICT l.ABCR (CE.MS) 

DISTRICT l.ABCR (CELMS) 33,766 3,377 37,143 

18.0.1.- FIELD WCRK 

FIEI.O l,()RK 57,179 5,718 62,897 

18.0.2.- DATA AHAYLISIS/REP(RT PREP. 

MTA ANAYLISIS~T PREP. 31,089 3,109 34,198 

18.0.3.- a.RATION 

a.RATION 6,630 663 7,293 

CULTLRAL RESO.RCE PRESERVATION 128,664 12,866 141,530 

30 PLANNING, a«:;INEERING,AND OESIGN 

30.A.-.- PLANNING (Preparation of CPR) 

PLANNING (Preparation of DPR) 677,000 0 677,000 

30.C.-.- ~OF~ 

PeOWO.MOFAGREEIENT 5,000 0 5,000 

30.D.2.- ENVIRCN'EfTAL AND REGULATCRY 

ENVIRONEHTAL AND REGJLATORY 4,500 900 5,400 

30.H.-.- PLANS AND SPECIFICATIONS 

EQJIP ID: RG591B Currency in DOLLARS CRE\I IO: 9/ANLK UPS IO: RG591B 

um 



Wed 23 Dec 1992 

LASCR IO: SWANLK 

U.S. Army Corps of Engineers 
PRO.ECT SWNU::3: SWAN LAICE·- REVISED PER ctMENTS - REHABILITATION Ml> ENHAHCE>ENT 

SVAN LAKE 

- PRO.ECT OIJNER SUMARY - UM:L 3 -

ClJAHTITY lDI CONTRACT CDNTINGN 

30.H.-.-H.1.- PLANS & SPECS - Sol.AN LAKE 290,000 60,001 

30.H.-.-H.2.- PUNS & SPECS - ON!S, SEOIIENT S,000 1,000 

Pl.ANS Al,;) SPECIFICATIONS 295,000 61,001 

30.J.-.- ENGINEERING Cl.RING CONSTRlCTION 

30.J.-.-J.H.- \£a>'s 11,000 2,200 

30.J.-.-J.H.2 FERIOOIC INSPECTIONS 12,000 2,400 

30.J.-.-J.H.8 BX - DAMS, SEDUENT CCNTROL 11,200 2,800 

30.J.-.-J.H.9 ALL OTfER BX 31,000 6,200 

ENGINEERING a.RING CONSTRUCTION 65,200 13,600 

30.M.-.- COST ENGINEERING 

COST a«.INEERINi 20,000 4,000 

30.N.-.- CONSTRU:TION Al,;) 9.FPLY CONTRACT 

CONSTRLCTION AKJ SLPPLY CONTRACT 15,000 3,000 

30.P.-.- PRO.ECT MANAGEMENT 

PROJECT fWWB£NT 20,000 4,000 

30.Z.-.- MISCELLANEOUS ACTIVITIES 

MISCE.LAIEQJS ACTIVITIES 8,000 0 

PLANNING, ENGIIEERING,NID CESIGN 1,109,700 86,501 

31 CONSTRUCTION MANAGeENT 

31.8.-.- CONTRACT ADMINISTRATION 

31.8.-.-B.-.1 CONTRACT ADMIN - SWAN 90,000 15,003 

31.8.-.-B.-.2 CONTRACT ADMIN - DAMS, SEOIM:NT 10,000 2,000 

CONTRACT ADMINISTRATION 100,000 17,003 

TIM: 08: 18: 12 

TOTAL COST LNIT 

350,001 
6,000 

356,001 

13,200 
14,400 
14,000 
37,200 

78,800 

24,000 

18,000 

24,000 

8,000 

1,196,201 

105,003 
12,000 

117,003 

EWIP IO: RG591B u.rrency in DOLLARS CRBI IO: SVAHLK U'B IO: RG5918 



Wed 23 Dec 1992 U.S. Army Corps of Engineers TUE 08:18:1 
PRO..ECT SWNLK3: SWAN LAKE - REVISED PER CCH£HTS - REHABILITATION AN) ENHANCB£NT 

~AN LAKE SlH1AR.Y PN:;E. 1 

,.,,. PRO..ECT OWNER SlM-IARY - LE\IEL 3 ** 

QJAHTITY lD1 CONTRACT CONTINGN TOTAL COST ltff 

31.C.-.- BEHCHMARICS NID SASELitES 

IEOIWtlCS NC> BASELINES 5,000 834 5,834 

31.D.-.- REVIEW OF SHJP tRAWINGS 

31.D.-.-o.-.1 REVIEW OF SHOP DRAWit«iS-5\IAH 42,000 8,001 50,001 
31.0.-.-o.-.2 REVIEW OF SHOP DRAWINGS-DAMS, 11,700 2,300 14,000 

REVIEW OF SHOP DRAWit«iS 53,700 10,301 64,001 

31.E.-.- INSPECTION ANO 0.JALITY ASSLRANCE 

31.E.-.-e.-.1 INSPECTION & QA-5\IAH 48,000 8,002 56,002 
31.E.-.-e.-.2 INSPECTION & QA-DAMS, SEDil'ENT 11,700 2,300 14,000 

INSPECTION NC> QUALITY ASSI.RANCE 59,700 10,302 70,002 

31.F..-.- PRO..ECT OFFICE CF!ERATION 

31.F.-.-F.-.1 PROJECT OFFICE OFERATIOi-SWAH 354,000 38,020 392,020 
31.F.-.-F.-.2 PROJECT OFFICE OPERATic»H>AHS, 95,000 11,001 106,001 

PROJECT OFFICE 0PERATION 449,000 49,021 498,021 

31.H.-.- CONTRACTCR I'NITIATEO CLAIMS AN> 

CDNTRACTCR INITIATED CLAIMS NID 18,000 18,000 36,000 

31.P.-.- PRO..ECTMAHAGeENT 

31.P.-.-P.-.1 PROJECT fWWBENT-swAN 10,000 4,000 14,000 

31.P.-.-P.-.2 PROJECT IWiAGB£NT-OAHS,SEDil'£NT 1,600 400 2,000 

PROJECT w.HAGaENT 11,600 4,400 16,000 

CONSTRUCTION MAHAGeENT 697,000 109,860 806,860 

S\IAH LAKE - REVISED PER CCMEHTS 1.00 EA 6,829,155 1,025,278 7,854,432 7854432 

LA8<R ID: SWANLK EWIP IO: RG591B Currency in DOLLARS CRElJ IO: S\IAHLK UPS IO: RG5918 



Wed 23 Dec 1992 U.S. Af'TlfY Cor-ps of Engineers TifE 08:18:12 
PRO.ET S\INLK3: S'JAN LAICE - REVISED PER COIENTS - REHABILITATION A1£J ENHANCeENT 

SWAN LAKE SlM1ARY PAGE. 12 
""" PRO..ECT IhDIRECT SlfflARY - LEVEL 1 -

aJANTITY lOI DIRECT CMW«lB tD£ OFC IOCX: PROFIT BON) TOTAL COST I.MIT 

04 DNIS 882,200 0 0 0 0 0 882,200 
06 FISH NID WILDLIFE 30,061 4,752 1,393 131 2,934 393 39,663 
08 ROAOS,RAI LROADS, 26,013 4,112 1,205 113 2,539 340 34,323 
11 LEVEES NIO Fl.OOCW 2,034,729 321,674 94,256 8,834 198,604 26,581 2,684,678 
13 f'I.K>ING PLANT 949,599 150,124 43,989 4,123 92,688 12,405 1,252,927 
18 CLL nRAL RE91RCE 128,664 0 0 0 0 0 128,664 
30 PLANNING, ENGINEE 1,109,700 0 0 0 0 0 1,109,700 
31 CONSTRLCTION MNU. 697,000 0 0 0 0 0 6W,OOO 

SWAN L.A1CE - REVIS 1.00 EA 5,857,966 480,663 140,843 13,200 296,765 39,719 6,829,155 6829155 
% Contingencies 1,025,278 

TOTA!. UCL CMER COSTS 7,854,432 

LABCR IO: S\IANLK EQJIP IO: RG591B Curr-ency in DOLLARS CRB1 IO: SWANLK UPS ID: RG591B 



Wed 23 Dec 1992 U.S. Army Corps of Engineers TUE 08: 18: 12 

PR0..ECT SWNLK3: SWAN LAICE - REVISED PER OJotEHTS - REHABILITATION AN> ENHANCBENT 

S!J~ LAKE Sl.MIARY PAGE 13 

""' PRO.ECT UDIRECT 9.H1ARY - LB/El. 2""' 

0.JANTITY lD4 DIRECT CMl&MC8 tO£ OFC IOOC PROFIT BCH> TOTAL COST !MIT 

04 DAMS 

04.-.-.- HILLSIDE SE 749,980 0 0 0 0 0 749,980 

04.-.-.A ADIINISTRAT 132,220 0 0 0 0 0 132,220 

DAMS 882,200 0 0 0 0 0 882,200 

06 FISH NE WILDLIFE 

06. 3.A PNU:lt«i LOT 15,751 2,490 730 68 1,537 206 20,783 

06. 3.8 PMKit«i LOT 14,309 2,262 663 62 1,397 187 18,880 

FISH NE WI 30,061 4,752 1,393 131 2,934 393 39,663 

08 ROADS, RAI LROAOS, 

08.2.:..A ROADS-REUX:: 20,100 3,178 931 87 1,962 263 26,520 

08.2.-.a ROAOS-1.E.VEE 5,086 804 236 22 496 66 6,710 

os.2.-.c ~- 828 131 38 4 81 11 1,092 

ROAOS,RAILR 26,013 4,112 1,205 113 2,539 340 34,323 

11 LEVEES I«) FLCXICW 

11.0.1 A EARnEN LEV 1,419,543 224,418 65,758 6,163 138,557 18,544 1,872,984 

11.0.1 B 48• GRAVITY 24,076 3,806 1,115 105 2,350 315 31,766 

11.0.1 C COFFERDAM F 81,201 12,837 3,762 353 7,926 1,061 107,139 

11.0.1 E INTERICR CL 188,219 29,756 8,719 817 18,371 2,459 248,341 

11.0.1 F ISLAND CllNS 157,900 24,963 7,315 686 15,412 2,063 208,338 

11.0.1 G EXISTING RO 27,282 4,313 1,264 118 2,663 356 35,997 

11.0.1 H 51«:RELIJE & 53,308 8,428 2,469 231 5,203 696 70,336 

11.0.1 I MISCEUAHEO 83,200 13,153 3,854 361 8,121 1,087 109,776 

1.E',/8:SNfO 2,034,729 321,674 94,256 8,834 198,604 26,581 2,684,678 

13 PI.M"ING PLANT 

13.0.-.A Pl.NP STATIC 425,784 67,313 19,724 1,849 41,560 5,562 561,791 

13.0.-.B PlNP STATIC 311,621 49,265 14,435 1,353 30,416 4,071 411,162 

13.o.-.c PlNP STATIC 212,194 33,546 9,830 921 20,712 2,772 279,975 

PLNPING PLA 949,599 150,124 43,989 4,123 92,688 12,405 1,252,927 

18 CULTlJto\L RESO.RCE 

18.-.-.- DISTRICT LA 33,766 0 0 0 0 0 33,766 

LABCR IO: S\,/AHLK ECVIP IO: RG591B Curr-ency in DOLLARS CREW ID: SWAHLK UPS ID: RG591B 



\led 23 Dec 1992 U.S. Arlfrf Cor-ps of Engineers TUE 08:18:12 

PRO..ECT S\MLK3: I.JJCE - REVIS8) PER CCMENTS - REHABILITATION AN:) ENiANCBENT 

S\IAH LAKE Sl.MolARY P>G:. 14 

,.,. PRO.ECT Il«>IRECT Sl.l"MARY - LE\1:L 2,.,. 

QJANTITY UCJ1 DIRECT OIIH&M0B HOfE OFC IOCC PROFIT EICM) TOTAL COST ~IT 

18.0. 1 .- FIEI..D WCRK 57,179 0 0 0 0 0 57,179 

18.0.2.- DATA ANAYLI 31,089 0 0 0 0 0 31,089 

18.0.3.- a.RATION 6,630 0 0 0 0 0 6,630 

OJLTI.RAL RE 128,664 0 0 0 0 0 128,664 

30 PLAHNING, aGIIEE 

30.A.-.- PLANNING (P 677,000 0 0 0 0 0 677,000 

30.C.-.- teDWaJf 5,000 0 0 0 0 0 5,000 

30.0.2.- ENVIRCNEHT 4,500 0 0 0 0 0 4,500 

30.H.-.- PLANS AN> S 295,000 0 0 0 0 0 295,000 

30.J.-.- e«iINEERit«i 65,200 0 0 0 0 0 65,200 

30.M.-.- COST ENGitE 20.000 0 0 0 0 0 20,000 

30.N.-.- CONSTRLCTIO 15,000 0 0 0 0 0 15,000 

30.P.-.- PR0..ECT HAN 20.000 0 0 0 0 0 20,000 

30.Z.-.- MISCEIINEO 8,000 0 0 0 0 0 8,000 

PLANNING, E 1,109,700 0 0 0 0 0 1,109,700 

31 CONSTRUCTION MANA 

31.B.-.- CONTRACT KJ 100,000 0 0 0 0 0 100,000 

31.C.-.- BENCHMARKS 5,000 0 0 0 0 0 5,000 

31.0.-.- REVIEW OF S 53,700 0 0 0 0 0 53,700 

31.E.-.- INSPECTION 59,700 0 0 0 0 0 59,700 

31.F.-.- PR0..ECT OFF 449,000 0 0 0 0 0 449,000 

31.H.-.- CONTRACTCR 18,000 0 0 0 0 0 18,000 

31.P.-.- PR0..ECT HAN 11,600 0 0 0 0 0 11,600 

CONSTRUCTIO 697,000 0 0 0 0 0 697,000 

SWAN LAICE - 1.00 EA 5,857,966 480,663 140,843 13,200 296,765 39,719 6,829,155 6829155 

% Contingencies 1,025,278 

TOTAL INCL !MER COSTS 7,854,432 

LABCR IO: SWANLK ECUIP ID: RG591B Ci.rrency in OOLL.ARS CREW IO: S\IANLK UPS IO: RG591B 



\led 23 Dec 1992 U.S. Army c.orps of Engineers TIP£ 08:18:12 

PRO..ECT SWNLK3: SWAN LAKE - REVISED PER CCH£HTS - REHABILITATION AN> ENHAHCBENT 

9,/AH LAKE SLl+IAAY PAGE 15 
"""PRO.ECT IN>IRECT 9.fflARY - I.E'JEL 3..,. 

WANTITY lXI' DIRECT O\IH&MJ8 !OE OFC 100: PROFIT BON) TOTAL COST !MIT 

04 DAMS 

04.-.-.- HILLSIOE SE 

04.-.-.- A P0N)5 55.00 EA 412,610 0 0 0 0 0 412,610 7502.00 

04.-.-.- B TERRAC 40.00 EA 100,004 0 0 0 0 0 100,004 2500.10 

04.-.-.- C BASINS 95.00 EA 237,366 0 0 0 0 0 237,366 2498.58 

HILLSI 749,980 0 0 0 0 0 749,980 

04.-.-.A ACMINISTRAT 

ADHINI 132,220 0 0 0 0 0 132,220 

DAMS 882,200 0 0 0 0 0 882,200 

06 FISH NlO \IILOLIFE 

06. 3.A PARKING LOT 

06. 3.A 2 CA-10 690.00 TON 6,772 1,071 314 29 661 88 8,935 12.95 

06. 3.A 3 a.JARRY 145.00 TON 1,700 269 79 7 166 22 2,243 15.47 

06. 3.A 4 SEMI-C 1485.00 CY 3,938 623 182 17 384 51 5,196 3.50 

06. 3.A 5 STRIPP 470.00 CY 790 125 37 3 77 10 1,042 2.22 

06. 3.A 6 SEB>IN 0.20 At:R. 195 31 9 1 19 3 257 1285.06 

06. 3.A 7 CLEAR.I 0.30 At:R. 357 56 17 2 35 5 471 1569.28 

06. 3.A 8 14 FT. 1.00 EA 2,000 316 93 9 195 26 2,639 2638.86 

P.ARJCIN 15,751 2,490 730 68 1,537 206 20,783 

06. 3.8 PAAKING LOT 

06. 3.B 1 CA-10 660.00 TON 6,478 1,024 300 28 632 85 8,547 12.95 

06. 3.B 2 ClJARRY 145.00 TON 1,700 269 79 7 166 22 2,243 15.47 

06. 3.B 3 SEMI-C 1465.00 CY 3,885 614 180 17 379 51 5,126 3.50 

06. 3.B 4 STRIPP 470.00 CY 790 125 37 3 77 10 1,042 2.22 

06. 3.B 5 SEB>IN 0.20 At:R. 195 31 9 19 3 257 1285.06 

06. 3.B 6 Cl.EAR.I 0.30 At:R. 357 56 17 2 35 5 471 1569.28 

06. 3.B 7 01P- 30.00 LF 528 83 24 2 52 7 697 23.22 

06. 3.B 8 01P EN 2.00 EA 349 55 16 2 34 5 460 229.98 

06. 3.B 9 CRUS1£ 3.00 TON 29 5 0 3 0 38 12.67 

P.ARJCIN 14,309 2,262 663 62 1,397 187 18,880 

FISH A 30,061 4,752 1,393 131 2,934 393 39,663 

LABCR ID: SWANLK EWIP IO: RG591B Cl.rrenc:y in DOLLARS CRE\I IO: SWAHLK UPB IO: RG591B 



Wed 23 Dec 1992 U.S. Arflrf Corps of Engtneer-s TIIE 08:18:12 

PRO.ECTS\MUC3: SWAN l.AICE - RE.VISED CCHENTS - REHABILITATION NO EHHANC9£NT 

SWAN LAKE Sl.N4ARY PAGE 16 
..,. PRO..ECT IIOIRECT SlH4ARY - LEVEL 3..,. 

QJANTITY 001 DIRECT OIIH&Kl8 HOIE OFC IOOC PROFIT BOf«) TOTAL COST I.NIT 

08 RO,.OS ,RAI LROAOS, 

08.2.-.A ~ex: 

08.2.-.A 2 CRUSI£ 1780.00 TON 17,470 2,762 809 76 1,705 228 23,050 12.95 

08.2.-.A 3 STRIPP 1565.00 CY 2,630 416 122 11 257 34 3,470 2.22 

ROADS- 20,100 3,178 931 87 1,962 263 26,520 

08.2.-.e ROADS-1..EVEE 

08.2.-.B 1 SEHI-C 900.00 CY 2,387 377 111 10 233 31 3,149 3.50 

08.2.-.B 2 CRUSt£ 275.00 TON 2,699 427 125 12 263 35 3,561 12.95 

ROADS- 5,086 804 236 22 496 66 6,710 

08.2.-.c ROADS-ACCES 

08.2.-.c 1 SEHI-C 90.00 CY 239 38 11 1 23 3 315 3.50 

os.2.-.c 2 CRUSt£ 60.00 TON 589 93 27 3 57 8 777 12.95 

ROADS- 828 131 38 4 81 11 1,092 

ROADS, 26,013 4,112 1,205 113 2,539 340 34,323 

11 LEM:E5 ANO FlCXP,/ 

11.0.1 A EARTHEN LEV 

11.0.1 A 2 SEHI-C 64800.00 CY 173,230 27,386 8,025 752 16,908 2,263 228,564 3.53 

11.0.1 A 3 cXCAVA 195000.00 CY 685,133 108,314 31,738 2,975 66,874 8,950 903,983 4.64 

11. o. 1 A 4 CL.EARi 90.00 ACR. 111,715 17,661 5,175 485 10,904 1,459 147,400 1637.77 

11.0.1 A 5 CRUSI£ 12000.00 TON 117,775 18,619 5,456 511 11,496 1,539 155,396 12.95 

11.0.1 A 6 •c• ST 10550.00 TON 134,504 21,264 6,231 584 13,129 1,757 177,468 16.82 

11.0.1 A 7 •s• ST 5840.00 TON 74,455 11,771 3,449 323 7,267 973 98,238 16.82 

11.0.1 A 8 CMP-18 70.00 LF 1,232 195 57 5 120 16 1,626 23.22 

11.0.1 A 9 CMP EH 2.00 EA 349 55 16 2 34 5 460 229.98 

11.0.1 A 10 CRUSI£ 7.00 TON 67 11 3 0 7 1 89 12.67 

11.0.1 A 11 A5PHAL 13.00 TON 534 84 25 2 52 7 704 54.16 

11.0.1A 12 34.00 TON 334 53 15 33 4 440 12.95 

11.0.1 A 13 BARRIC 2.00 EA 400 63 19 2 39 5 528 263.89 

11.0.1 A 14 ACCESS 2.00 EA 4,000 632 185 17 390 52 5,278 2638.86 

11.0.1 A 15 STRIPP 8365.00 CY 14,057 2,222 651 61 1,372 184 18,548 2.22 

11.0.lA 16 CLEAR! 3.00 ACR. 3,568 564 165 15 348 47 4,708 1569.28 

11.0.1 A 17 SEEDIN 3.00 ACR. 2,922 462 135 13 285 38 3,855 1285.06 

11.0.1 A 18 SEEDIN 81.00 ACR. 78,133 12,352 3,619 339 7,626 1,021 103,090 1272.72 

11.0. 1 A 19 HAY BA 30600.00 LF 17,136 2,709 794 74 1,673 224 22,610 0.74 

LABCR IO: S\JANLK EQJIP ID: RG591B Currency in DOLLARS CRE\I IO: SWANLK U'B ID: RG591B 



\Jed 23 Dec 1992 

EARTI-£ 

11.0.1 B 48• GRAVITY 

11.0.1 B 6 SLUICE 

11.0.1 B 7 OF-

11.0.1 B 8 END SE 

11.0.1 B 9 RISER 
11.0.1 B 10 COICRE 
11.0.1 B 11 OWSI£ 

11.0.1 B 12 OWSI£ 
11.0.1 B 13 GE(X;Rl 

11.0.1 B 14 G:OTEX 

48• 

11.0.1 C COFFERDAM F 

(· 

11. 0.1 C 1 •c• ST 
11.0.1 C 2 CRUSI£ 

11.0.1 C 3 PUSTI 

COFFER 

11.0.1 E INTERIOR a. 

11.0.1 E 1 Ex.CAVA 
11.0.1 E 2 CLEARI 

11.0.1 E 3 •c• ST 
11.0.1 E 4 CRUSI£ 

INTERI 

11.0.1 F ISLAND CONS 

11. o. 1 F 1 EXCAVA 
11.0.1 F 2 cXJ:AVA 
11.0.1 F 3 SEEDIN 
11.0.1 F 4 HAY BA 

ISLAK> 

11.0.1 G EXISTING RO 

11. o. 1 G 1 CLEAAI 

U.S. Army Corps of Engineers 

PRO.Ea" SWNLK3: SWAN LAKE - REVISED PER CCM£HTS - REHABILITATION NI> ENHANCeENT 

Sl,,IAN LAKE 

- PRO..ECT HDIRECT Sl.H'ARY - i.e.EL 3 -

TIJE 08:18:12 

Sl.M4AAY PNJE. 17 

IJ.JANTITY lOI DIRECT OIIH&M08 !OE OFC IOOC: PROFIT EKH> TOTAL COST 

1,419,543 224,418 65,758 6,163 138,557 18,544 1,872,984 

1.00 EA 9,600 1,518 445 42 9'?i7 125 12,667 12667 

31.00 LF 1,503 238 70 7 147 20 1,983 63.97 

2.00 EA 1,181 187 55 5 115 15 1,559 779.27 

8.50 LF 1,020 161 47 4 100 13 1,346 158.33 

8.00 CY 1,280 202 59 6 125 17 1,689 211.11 

400.00 TON 4,789 757 222 21 467 63 6,318 15.80 

190.00 TON 2,275 360 105 10 222 30 3,001 15.80 

200.00 SY 1,600 253 74 7 156 21 2,111 10.56 

460.00 SY 828 131 38 4 81 11 1,092 2.37 

24,076 3,806 1,115 105 2,350 315 31,766 

5040.00 TON 64,256 10,158 2,977 279 6,272 839 84,781 16.82 

230.00 TON 2,257 357 105 10 220 29 2,978 12.95 

1360.00 SY 14,688 2,322 680 64 1,434 192 19,380 14.25 

81,201 12,8'?i7 3,762 353 7,926 1,061 107,139 

12200.00 CY 42,865 6,777 1,986 186 4,184 560 56,557 4.64 

1.00 ACR 1,189 188 55 5 116 16 1,569 1569.28 

11250.00 TON 143,429 22,675 6,644 623 14,000 1,874 189,244 16.82 

75.00 TON 736 116 34 3 72 10 971 12.95 

188,219 29,756 8,719 817 18,'?Jt 2,459 248,341 

15900.00 CY 55,865 8,832 2,588 243 5,453 730 73,7(fi 4.64 

25350.00 CY 89,067 14,081 4,126 387 8,694 1,164 117,518 4.64 

7.00 ACR 6,752 1,067 313 29 659 88 8,9rfi 1272.72 

11100.00 LF 6,216 983 288 27 607 81 8,202 0.74 

157,900 24,963 7,315 686 15,412 2,063 208,338 

1.50 ACR 1,784 282 83 8 174 23 2,354 1569.28 

LA&R IO: Sl,IANLK EClJIP IO: RG591B Currency in DOLLARS CRE\J IO: SWANLK UPS IO: RG5918 



Wed 23 Dee 1992 U.S. Anrrt Cor-ps of Engineers TUE 08:18:12 
PR0.ECT S\o'NLK3: 5'IAN LAKE - REVISED PER CCHENTS - REHABILITATION AK> ENHANCaENT 

SIJAN LAKE SlMIARY PAGE 18 
- PRO.ECT Il«>IRECT SlM-IARY - LE\'EL 3 -

WANTITY lD" DIRECT OVH&KB IOE OFC IOOC f'ROFIT BON) TOTAL COST I.NIT 

11.0.1 G 2 •c• ST 2000.00 TON 25,498 4,031 1,181 111 2,489 333 33,643 16.82 

EXISTI ZT,282 4,313 1,264 118 2,663 356 35,997 

11.0.1 H St«:JRELINE & 

11.0.1 H 1 WIU()I 2700.00 LF 8,640 1,366 400 38 843 113 11,400 4.22 

11.0.1 H 2 WIU()I 15200.00 SF 1,824 288 84 8 178 24 2,407 0.16 
11.0.lH 3 WIU()I 4700.00 LF 15,040 2,378 697 65 1,468 196 19,844 4.22 
11.0.1 H 4 WILLOJ 26700.00 SF 3,204 507 148 14 313 42 4,2ZT 0.16 
11.0.1 H 5 WIU()I 205000.00 SF 24,600 3,889 1,140 107 2,401 321 32,458 0.16 

SHCREL 53,308 8,428 2,469 231 5,203 696 70,336 

11.0.1 I MISCELI.NEO 

11.0.1 I 1 NJTCM\ 3.00 EA 24,000 3,794 1,112 104 2,343 314 31,666 · 10555 
11.0.1 I 2 STAFF 6.00 EA 4,800 759 222 21 469 63 6,333 1055.54 

11.0.1 I 3 SILTS 12000.00 SF 48,000 7,588 2,224 208 4,685 627 63,333 5.28 
11. o. 1 I 4 WATER 160.00 EA 6,400 1,012 296 28 625 84 8,444 52.78 

MISCEl. 83,200 13,153 3,854 361 8,121 1,087 109,776 

LE'1l1:ES 2,034,729 321,674 94,256 8,834 198,604 26,581 2,684,678 

13 PUFil«i PLANT 

13.0.-.A PUF STATIO 

13.0.-.A 2 REINFO 400.00 CY 80,000 12,647 3,706 347 7,809 1,045 105,554 263.89 

13.0.-.A 3 STRUCT 26400.00 LB 36,960 5,843 1,712 160 3,608 483 48,766 1 .85 

13.0.-.A 4 SLUICE 2.00 EA 35,200 5,565 1,631 153 3,436 460 46,444 23222 

13.0.-.A 5 SLIDE 2.00 EA 19,200 3,035 889 83 1,874 251 25,333 12667 

13.0.-.A 6 GJARO 200.00 LF 2,808 444 130 12 274 37 3,705 18.52 

13.0.-.A 7 G:OTEX 1070.00 SY 1,926 304 89 8 188 25 2,541 2.37 

13.0.-.A 8 STCJ> L 1280.00 SF 3,072 486 142 13 300 40 4,053 3.17 

13.0.-.A 9 CONCRE 4.00 EA 91 14 4 0 9 120 30.08 

13.0.-.A 10 CRUSI£ 30.00 TON 294 47 14 29 4 388 12.95 

13.0.-.A 11 F'll'P A 2.00 EA 107,000 16,916 4,957 465 10,444 1,398 141,179 70589 

13.0.-.A 12 C:EN'TRY 2.00 EA 1,248 197 58 5 122 16 1,647 823.32 

13.0.-.A 13 STRUCT 6000.00 CY 10,259 1,622 475 45 1,001 134 13,536 2.26 

13.0.-.A 14 EXCAVA 6000.00 CY 10,083 1,594 467 44 984 132 13,304 2.22 

13.0.-.A 15 et8AMC 3200.00 CY 11,980 1,894 555 52 1,169 157 15,807 4.94 

13.0.-.A 16 IEWATE 48,322 7,639 2,238 210 4,717 631 63,758 

13.0.-.A 17 DITCH 14350.00 CY 33,598 5,312 1,556 146 3,279 439 44,330 · 3.09 

13.0.-.A 18 Cl.EARI 1.00 ACR 1,189 188 55 5 116 16 1,569 1569.28 

13.0.-.A 19 •c• ST 1725.00 TON 21,992 3,4n 1,019 95 2,147 287 29,017 16.82 

13.0.-.A 20 FISH S 2.00 EA 560 89 26 2 55 7 739 369.44 

LAB(R ID: SWANLK EQJIP IO: RG5918 Currency in DOLLARS CRBI IO: SIJANLK UPS IO: RG591B 



Wed 23 Dec 1992 U.S. Anrrt Corps of Englneer-s TIIE 08:18:12 
PRO.ECT SWLK3: SWAN LAKE - REVISED PER CCff'EHTS - REHABILITATION AN> ENHANCe£NT 

SWAN LAKE 

""" PRO.ECT IIOIRS:T SLH1ARY - LEVEL 3 ,... 

WANTITY UOt DIRECT O'IIH&KlB !OE OFC IOOC PROFIT BON) TOTAL COST UIIT 

Pl.If> s 425,784 67,313 19,724 1,849 41,560 5,562 561,791 

13.0.-.B PU4P STATIC 

13.0.-.B 2 REINFO 330.00 CY 66,000 10,434 3,057 287 6,442 862 87,082 263.89 

13.0.-.8 3 STRI.O 14300.00 LB 20,020 3,165 927 87 1,954 262 26,415 1.85 

13.o.-.8 4 SLUICE 1.00 EA 17,600 2,782 815 76 1,718 230 23,222 23222 

13.0.-.8 5 SLIDE 1 .00 EA 9,600 1,518 445 42 937 125 12,667 12667 

13.0.-.8 6 GUARD 100.00 LF 1,404 222 65 6 137 18 1,852 18.52 

13.0.-.8 7 GEOTEX 4800.00 SF 8,640 1,366 400 38 843 113 11,400 2.37 

13.0.-.8 8 STOP L 640.00 SF 1,536 243 71 7 150 20 2,027 3.17 

13.0.-.8 9 CON:RE 2.00 EA 46 7 2 0 4 60 30.08 

13.0.-.8 10 CRUSt£ 15.00 TON 170 27 8 17 2 224 14.94 

13.0.-.B 11 Pl.ff> A 1.00 EA 53,500 8,458 2,478 232 5,222 699 70,589 70589 

13.0.-.8 12 GENTRY 1 .00 EA 624 99 29 3 61 8 823 823.32 

13.0.-.8 13 STRI.O 6000.00 CY 10,259 1,622 475 45 1,001 134 13,536 2.26 

13.0.-.8 14 f!XCAVA 6000.00 CY 10,083 1,594 467 44 984 132 13,304 2.22 

13.o.-.8 15 aeANK 3200.00 CY 11,980 1,894 555 52 1,169 157 15,807 4.94 

13.0.-.8 16 IEWATE 48,322 7,639 2,238 210 4,717 631 63,758 

13.o.-.8 17 DITO! 12000.00 CY 28,096 4,442 1,301 122 2,742 367 37,070 3.09 

13.0.-.8 18 CLEARI 1.00 ACR 1,189 188 55 5 116 16 1,569 1569.28 

13.0.-.B 19 •c• ST 1725.00 TON 21,992 3,477 1,019 95 2,147 287 29,017 16.82 

13.0.-.8 20 FISH S 2.00 EA 560 89 26 2 55 7 739 369.44 

PlH> s 311,621 49,265 14,435 1,353 30,416 4,071 411,162 

13.o.-.c f'lH> STATIO 

13.o.-.c 2 REINFO 200.00 CY 40,000 6,324 1,853 174 3,904 523 52,777 263.89 

13.o.-.c 3 STRI.O 800.00 LB 1,120 177 52 5 109 15 1,478 1.85 

13.o.-.c 4 SLUICE 1 .00 EA 17,600 2,782 815 76 1,718 230 23,222 23222 

13.o.-.c 5 SLIDE 1 .00 EA 9,600 1,518 445 42 937 125 12,667 12667 

13.o.-.c 7 GEOTEX 2500.00 SF 4,500 711 208 20 439 59 5,937 2.37 

13.o.-.c 9 CONCRE 2.00 EA 46 7 2 0 4 1 60 30.08 

13.o.-.c 10 CRUSt£ 16.00 TON 181 29 8 18 2 239 14.94 

13.o.-.c 11 Pl.ff> A 1.00 EA 53,500 8,458 2,478 232 5,222 699 70,589 70589 

13.0.-.c 13 STRI.O 3500.00 CY 5,984 946 277 26 584 78 7,896 2.26 

13.o.-.c 14 f!XCAVA 3500.00 CY 5,882 930 272 26 574 77 7,761 2.22 

13.o.-.c 15 EMBANK 2200.00 CY 8,237 1,302 382 36 804 108 10,868 4.94 

13.0.-.c 16 CEWATE 32,217 5,093 1,492 140 3,145 421 42,508 

13.o.-.c 17 DITO! 11600.00 CY 27,159 4,294 1,258 118 2,651 355 35,834 3.09 

13.o.-.c 18 Ct.EARi 1 .SO ACR 1,784 282 83 8 174 23 2,354 1569.28 

t3.o.-.c 19 •c• ST 300.00 TON 3,825 605 177 17 373 so 5,046 16.82 

13.o.-.c 20 FISH S 2.00 EA 560 89 26 2 55 7 739 369.44 

PlK' s 212,194 33,546 9,830 921 20,712 2,772 279,975 

Plff'IN 949,599 150,124 43,989 4,123 92,688 12,405 1,252,927 

LABCR ID: SWANLK EClJIP IO: RG5918 Currency in DOLLARS CREl,I IO: SWANLK UPS ID: RG5918 



Wed 23 Dee 1992 U.S. Anfr./ Col"ps of Engineers TIIE 08: 18: 12 

PRO.ECT S\MLK3: SWAN LAKE - REVISED PER CCHEHTS - REHABILITATION NO ENHANC:e£HT 

9,/AH LAKE ~y PN:E. 20 

- PRO.ECT HDIRECT Sl.M'IMY - l.B'EL 3 -

QJANTITY lDI DIRECT O\IH&MOB tDE OFC IOCX: FROFIT 80N) TOTAL COST LNIT 

18 Cll. 11.JW. RESCIRCE 

18.-.-.- DISTRICT LA 

DISTRI 33,766 0 0 0 0 0 33,766 

18.0. 1.- FIELD WCRK 

FIEI.O 57,179 0 0 0 0 0 57,179 

18.0.2.- DATA ANAYLI 

DATA A 31,089 0 0 0 0 0 31,089 

1: 
18.0.3.- C.RATION 

a.RA.TI 6,630 0 0 0 0 0 6,630 

OJLTI.R 128,664 0 0 0 0 0 128,664 

30 PLANNING, ENiINEE 

30.A.-.- PLANNING (P 

PLANHI 677,000 0 0 0 0 0 677,000 

30.C.-.- l'l:M(RAN[U4 

5,000 0 0 0 0 0 5,000 

30.D.2.- ENVIRCNEHT 

ENVIRO 4,500 0 0 0 0 0 4,500 

30.H.-.- PLAHS NOS 

LABCR ID: SWANLK EWIP IO: RG591B Ct.rrency in 00!.LARS CRE\I IO: 9JANLK UPB IO: RG591B 



\Jed 23 Dec 1992 U.S. Army Corps of Engineel"'s TUE 08:18:1 
PRO.ECT S\INUC3: SWAN LAKE - REVISED PER C<HENTS - REHABILITATION AN:> EHHANCeEMr 

SWAN LAKE SU1MARY PN;E. 2 
,..,. PR0.ECT IK>IRECT 9.H-IARY - ~L 3 ,..,. 

QJANTITY l.01 DIRECT OVH&Mt8 HOf£ OFC IOOC PROFIT BON) TOTAL COST U,I 

30.H.-.-+t.1.- PLANS 290,000 0 0 0 0 0 290,000 

30.H.-.-+t.2.- Pt.ANS 5,000 0 0 0 0 0 5,000 

Pt.ANS 295,000 0 0 0 0 0 295,000 

30.J.-.- ENGINEERING 

30.J.-.-J.H.- \'ECP's 11,000 0 0 0 0 0 11,000 

30.J.-.-J.H.2 PERICD 12,000 0 0 0 0 0 12,000 

30.J.-.-J.H.8 EDC - 11,200 0 0 0 0 0 11,200 

30.J.-.-J.H.9 ALL OT 31,000 0 0 0 0 0 31,000 

EHGIIE 65,200 0 0 0 0 0 65,200 

30.H.-.- COST EHGitE 

COSTE 20,000 0 0 0 0 0 20,000 

30.N.-.- CONSTRIX:TIO 

CONSTR 15,000 0 0 0 0 0 15,000 

30.P.-.- PROJECT MAN 

f'ROJEC 20,000 0 0 0 0 0 20,000 

30.Z.-.- HISCEU.ANEO 

HISCEL 8,000 0 0 0 0 0 8,000 

Pl.ANNI 1,109,700 0 0 0 0 0 , • 109,700 

31 CONSTRLCTION MANA 

31.B.-.- CONlRACT N) 

31.B.-.-S.-.1 COfiTRA 90,000 0 0 0 0 0 90,000 

31.B.-.-S.-.2 COfiTRA 10,000 0 0 0 0 0 10,000 

CONTRA 100,000 0 0 0 0 0 100,000 

LABCR IO: S\JANLK EWIP ID: RG591B u,rl"'enc:y in DOI.LARS CRE\,I IO: SWANLK UPB IO: RG591B 



\led 23 Dec 1992 U.S. Anfry Corps of Engineers TIM: 08:18:12 

PRO.ECT SWNUC3: SWAN LAICE - REVISED PER CC>t£NTS - REHABILITATION 00 ENiANCE1'ENT 

SWAN LAICE 51..tto\ARY PIG=. 22 

- PRO.ECT IN>IRECT SI.MIARY - LE\'EL 3""" 

QJANTITY UCJ4 DIRECT 01/H&KJB IO£ OFC IOOC PROFIT BON) TOTAL COST I.MIT 

31.C.-.- EIENCM'WU(S 

5,000 0 0 0 0 0 5,000 

31.0.-.- REVIEV OF S 

31.0.-.-o.-.1 REVIEW 42,000 0 0 0 0 0 42,000 

31.0.-.-o.-.2 REVIEW 11,700 0 0 0 0 0 11,700 

REVIBI 53,700 0 0 0 0 0 53,700 

31.E.-.- INSPECTION 

31.E.-.-E.-.1 INSPEC 48,000 0 0 0 0 0 48,000 

31.E.-.-E.-.2 INSPEC 11,700 0 0 0 0 0 11,700 

INSPEC 59,700 0 0 0 0 0 59,700 

31.F.-.- PRO.ECT OFF 

31.F.-.-F.-.1 FR0..EC 354,000 0 0 0 0 0 354,000 

31.F.-.-F.-.2 PROJEC 95,000 0 0 0 0 0 95,000 

FROJEC 449,000 0 0 0 0 0 449,000 

31.H.-.- CONTRACTCR 

18,000 0 0 0 0 0 18,000 

31.P.-.- PR0.ECT MAN 

31.P.-.-P.-.1 PROJEC 10,000 0 0 0 0 0 10,000 

31.P.-.-P.-.2 PR0..EC 1,600 0 0 0 0 0 1,600 

PROJEC 11,600 0 0 0 0 0 11,600 

CONSTR 697,000 0 0 0 0 0 697,000 

SWAN L 1.00 EA 5,857,966 480,663 140,843 13,200 296,765 39,719 6,829,155 6829155 

% Cont tngencies 1,025,278 

TOT Al INCL OWNER COSTS 7,854,432 

L~ ID: SWANLK EClJIP ID: RG5916 Currency in DOLLARS CREW IO: SWANLK UPS ID: RG5916 



Wed 23 Dec 1992 U.S. Army c.or-ps of Engineers TUE 08:18: 1, 

PRO.ECT SWNLK3: SWAN I.AKE - REVISED PER CCHENTS - REHABILITATION 00 ENHANCE1EHT 

04 
06 
08 
11 
13 
18 
30 
31 

DAMS 
FISH AND WILDLIFE FACILITIES 

RO,.OS,RAILROAOS, N<J BRIDGES 

LEVE£'.S AHO FLOODWALLS 
Pll'IPil«i PUNT 

Q.l. lUW. RESOl.RCE PRESERVATION 
PLANNING, aGINEERir«i,AN:> DESIGN 

CONSTRUCTION MANACB£H1'" 

SWAN I.AJCE - REVISED PER CCMENTS 

FIELD OFFICE OIIEIU£AD/MOB & D9llB 

Sl.BTOTAL 
HOE OFFICE 0\/ERHEAD 

SLBTOTAL 
INTEREST ON OPERATING CAPITAL 

SLBTOTAL 
PROFIT 

SLBTOTAL 
eoNO 

TOTAL IPCL INDIRECTS 
% Contingencies 

TOTAL IPCL CMER COSTS 

LABCR ID: SWANLK EC:UIP IO: RG591B 

5-'AN LAKE 

- PROJECT DIRECT St.M-1ARY - LEVEi. 1 -

ClJANTITY I.Of LABCR EDUIPMNT 

458,007 391,899 
5,804 10,645 
4,202 7,535 

636,080 936,434 
144,190 175,690 
128,664 0 

1,109,700 0 
697,000 0 

1.00 EA 3,183,647 1,522,203 

CU,-ren::y in DOLLARS 

MATERIAL 

32,294 
8,692 
7,931 

289,409 
611,878 

0 
0 
0 

950,204 

St.M-1ARY PAGE 21 

SUPPLIES TOTAL COST l.NI1 

0 
4,920 
6,345 

172,806 
17,841 

0 
0 
0 

201,912 

882,200 
30,061 
26,013 

2,034,729 
949,599 
128,664 

1,109,700 
697,000 

5,857,966 5857966 
480,663 

6,338,628 
140,843 

6,479,471 
13,200 

6,492,671 
296,765 

6,789,436 
39,719 

6,829,155 
1,025,278 

7,854,432 

CREW IO: SWANLK UPS IO: RG591B 



\Jed 23 Dec: 1992 U.S. Army Corps of Ergineer-s TU£ 08:18:12 

PRo.ECT S\INLK3: S\IAN LAKE - REVISED PER CCNENTS - REHABILITATION Mb ENHANCaENT 

SJAN LAKE Sl.Jol1ARY PIG:. 24 

- PROJECT DIRECT su,t,IARY - LEVEL 2 ** 

aJANTilY tDl LA8CR ECUIPMNT MII.TERIAL SU'PLIES TOTAL COST I.NIT 

04 DAMS 

04.-.-.- HILLSIDE SEDil£NT canROL S'TRl.CT 325,7tll 391,899 32,294 0 749,980 

04.-.-.A AI»'IINISTRATIVE COST-SOIL CXlNSER- 132,220 0 0 0 132,220 

DAMS 458,007 391,899 32,294 0 882,200 

06 FISH ANO WILDLIFE FACILITIES 

06. 3.A PARKING LOT & BOAT RAN> (MICDLE) 2,740 5,349 5,157 2,505 15,751 

06. 3.B PARKING LOT & BOAT RAN> (LOIER) 3,064 5,296 3,535 2,415 14,309 

FISH MO \JILDLIFE FACILITIES 5,804 10,645 8,692 4,920 30,061 

08 ROADS,RAII.ROADS, AHO BRIDGES 

08.2.-.A ROAOS-REL.OCATED GRAVEL -RD 3,000 5,085 6,675 5,340 20,100 

os.2.-.B ROAOS-LEVS: CROSSING RAMPS, 2£:A 1,055 2,175 1,031 825 5,086 

os.2.-.c ROADS-ACCESS RAl'P 146 276 225 180 828 

' 
ROAOS,RAILAOADS, ANO ERICGES 4,202 7,535 7,931 6,345 26,013 

11 LEVEES ANO FLOOOWALLS 

11.0.1 A EARTIEN LEVEE 421,477 737,107 161,865 99,094 1,419,543 

11.0.1 B 48• GRAVIlY DRAIN (MIOOLE&LOER) 2,567 2,259 17,201 2,049 24,076 

11.0.1 C COFFERDAM FCR GRAVITY CRAIN 8,665 21,016 21,023 30,498 81,201 

11.0.1 E INTERICR O.OSI.RE 34,959 74,003 45,281 33,975 188,219 

11.0.1 F ISLAHD CONSTRI..CTION (MIOOLE) 56,672 92,798 7,240 1,190 157,900 

11.0.1 G EXISTING R0CJC CL~ 4,032 9,250 8,000 6,000 27,282 

11.0.1 H StGELUE & BANKLINE l'RCJTB::TION 53,308 0 0 0 53,308 

11.0.1 I MISCEU.ANEOUS 54,400 0 28,800 0 83,200 

l.EM:ES ANO Fl..OOOWALLS 636,080 936,434 289,409 172,806 2,034,729 

13 PUIPING PLANT 

13.0.-.A Pl.MP STATION/CONTROL STROCTl.RE 52,373 67,587 298,159 7,665 425,784 

13.0.-.8 Pl.MP STATION/CONTROL STROCTl.RE 55,203 63,468 185,327 7,624 311,621 

13.0.-.c PLMP STATION/CONTROL STROCTl.RE 36,614 44,636 128,392 2,552 212,194 

PLMPING PLANT 144,190 175,690 611,878 17,841 949,599 

18 QJL lUU\L RESa.RCE PRESERVATION 

18.-.-.- DISTRICT LABCR (CELMS) 33#766 0 0 0 33,766 

L~ 10: SWANLK EQUIP IO: RG5918 Clrrercy In DOLLARS CRE\,/ ID: SJANLK UPS IO: RG591B 



Wed 23 Dec 1992 U.S. Army Corps of Engineers Tllo£ 08:18: 1. 

PRO..ECT SWNLK3: SlJAN lAICE - REVISED PER CCMENTS - REHABILITATION AKJ ENHANc:eerr 

18.0.1.- FIElO W1:RK 
18.0.2.- DATA ANAYLISIS/REPORT PREP. 
18.0.3.- ORATION 

OJL.lUW. RESa.RCE PRESERVATION 

30 Pl.ANNING, a«iINEERil!li,AN> DESIGN 

30.A.-.- PLANNING (Preparatia, of CPR) 

30.C.-.- te«:RANCUI OF AGRe£NT 
30.0.2.- EHVIR0N!ENTAL AKJ REGULATCRY 
30.H.-.- PL.ANS AW> SPECIFICATIONS 
30.J.-.- El«;INEERitG OIRING CONSTRI.CTION 
30.M.-.- COST BIGifEER.ING 
30.H.-.- OJISTRU:TION IMO SU'PLY CONTRACT 
30.P.-.- PR0.ECT MANAGe'IENT 
30.Z.-.- MISCELLAHElJS ACTIVITIES 

PLANNING, EM;INEERINi,AW> DESIGN 

31 CQNSTRlDION MANAGeEHT 

31.B.-.- CONTRACT ADMINISTRATION 
31.C.-.- BENCHMARKS AHO BASELUES 
31.0.-.- REVIE'W OF SHOP MAWINGS 
31.E.-.- IHSFECTION AHO WALITY ASSl.RMCE 

31.F.-.- PRO..ECT OFFICE OPERATION 
31.H.-.- CONTRACTOR INITIATED a.AIMS AK> 

31.P.-.- PRO.ECT MANAGeENT 

OJISTRU:TION MANAGa£NT 

SWAN L.AICE - REVISED PER COl'EHTS 

FIELD OFFICE CNERIEAD/11JB & cem 

SU3TOTAL 

HOE OFFICE 

SLSTOTAL 

INTEREST ON OPERATil!li CAPITAL 

SLSTOTAL 

PROFIT 

SU3TOTAL 

80.o 

TOTAL UCL INDIRECTS 
% Contingencies 

L~ IO: SWAHLK EClJIP IO: RG591B 

SWAN LAKE 
:H: PROJECT DIRECT SlH1ARY - LEVEL 2 ::H: 

QJANTITY I.DI LABCR Elll.lI PMKT 

57,179 0 
31,089 0 
6,630 0 

128,664 0 

677,000 0 
5,000 0 
4,500 0 

295,000 0 
65,200 0 
20,000 0 
15,000 0 
20,000 0 
8,000 0 

1,109,700 0 

100,000 0 
5,000 0 

53,700 0 
59,700 0 

449,000 0 
18,000 0 
11,600 0 

697,000 0 

1.00 EA 3,183,647 1,522,203 

Curr-ency in OOLLARS 

MATERIAL 

0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 

0 

950,204 

SU'PLIES TOTAL COST Liff 

0 57,179 
0 31,089 
0 6,630 

0 128,664 

0 677,000 
0 5,000 
0 4,500 
0 295,000 
0 65,200 
0 20,000 
0 15,000 
0 20,000 
0 8,000 

0 1,109,700 

0 100,000 
0 5,000 
0 53,700 
0 59,700 
0 449,000 
0 18,000 
0 11,600 

0 697,000 

201,912 5,857,966 585796ti 
480,663 

6,338,628 
140,843 

6,479,471 
13,200 

6,492,671 
296,765 

6,789,436 
39,719 

6,829,155 
1,025,278 

CRE\,/ IO: SIJANLK UPS IO: RG591B 



Wed 23 Dec 1992 U.S. Army Corps of Engineers TIIE 08:18:12 

PR0.ECT S\MLK3: S\IAN LAICE - REVISED PER CCMEHTS - RalABILITATION /JO EHI-IAHC9£HT 

SWAN LAICE Sl.N1ARY PAGE 26 

:tt PROJECT DIRECT Sl.M-IARY - LEVEL 2 :tt 

QJANTITY UC>t LAS(R ECUIFMNT W.TERIAL SUPPLIES TOTAL COST l.NIT 

TOTAL ItCL CMER COSTS 7,854,432 

LABCR IO: SWAHLK EQJIP IO: RG591B Currency in DOLLARS CREW IO: SWAHUC: uPS ID: RG591B 



Wed 23 Dec 1992 U.S. Arnrf Corps of Engineers Tll'E 08:18:1:. 

PRO.ECT SWNUC3: SWAN l.AICE - REVISED PER CCMENTS - REHABILITATION MD ENHANCeENT 
SJAN LAKE su-MARY PIG:. 2; 

** PROJECT DIRECT 51..HiARY - l.E\IEl. 3 ** 

aJAHTITY I.DI U8(R EQUIPMNT ~TERIAL SUPPLIES TOTAL COST uu, 

04 DAHS 

04.-.-.- HILLSIDE SEDIIENT CONTROL STRLrT 

04.-.-.- A PON>S 55.00 EA 151,840 247,240 13,530 0 412,610 7502.0( 

04.-.-.- 8 TERRACES 40.00 EA 81,235 10,113 8,656 0 100,004 2500.1( 

04.-.-.- C BASINS 95.00 EA 92,712 134,546 10,108 0 237,366 2498.SE 

HILLSICE SEDIIENT CONTROL STRU 325,787 391,899 32,294 0 749,980 

04.-.-.A A!:MINISTRATIVE COST-SOIL CONSER-

ADHINISTRATI\£ COST-SOIL CONSE 132,220 0 0 0 132,220 

DAMS 458,007 391,899 32,294 0 882,200 

06 FISH AND WILDLIFE FACILITIES 

-., 

06. 3.A PARICit«i LOT & BOAT RAMP (MIIDLE) 

06. 3.A 2 CA-10 CRUSI-ED STONE 690.00 TON 869 1,245 2,588 2,070 6,772 9.8 

06. 3.A 3 a.JARRY Sl'QrE-flO,.T RAMP 145.00 TON 228 529 508 435 1,700 11. 7: 

06. 3.A 4 SEMI-CCM>ACTED aeAHIOENT 1485.00 CY 1,169 2,769 0 0 3,938 2.6' 

06. 3.A 5 STRIPPING 470.00 CY 228 562 0 0 790 1.6 

06. 3.A 6 SEEDING 0.20 AG. 104 28 62 0 195 973.9 

06. 3.A 7 CLEARING 0.30 AG. 142 215 0 0 357 1189.3 

06. 3.A 8 14 FT. ACCESS GATE 1.00 EA 0 0 2,000 0 2,000 2000.0 

PARKING LOT & BOAT RAMP (MIOOL 2,740 5,349 5,157 2,505 15,751 

06. 3.8 PARICit«i LOT & BOAT RAMP (I.CM:R) 

06. 3.8 1 CA-10 CRlSED STONE 660.00 TON 831 1,191 2,475 1,980 6,478 9.8 

06. 3.8 2 QJARR.Y STOIE-£!0AT RAMP 145.00 TON 228 529 508 435 1,700 11.7 

06. 3.8 3 SEMI-ccH>ACTED 9IWOO£NT 1465.00 CY 1,153 2,732 0 0 3,885 2.6 

06. 3.8 4 STRIPPING 470.00 CY 228 562 -0 0 790 1.6 

06. 3.8 5 SEEDING 0.20 AG. 104 28 62 0 195 973.9 

06. 3.8 6 CLEARING 0.30 ACR 142 215 0 0 357 1189.3 

06. 3.B 7 CMP - 18 IICH DIA. 30.00 LF 252 26 251 0 528 17.6 

06. 3.B 8 CMP END SECTIC>lr-18 IN. 2.00 EA 126 13 210 0 349 174.3 

06. 3.8 9 CRlS£D STONE-1 IN. MIN.JS 3.00 TON 0 0 29 0 29 9.6 

PARKING LOT & BOAT RM> (LO,IER 3,064 5,296 3,535 2,415 14,309 

FISH AtO \IILOI..IFE FACILITIES 5,804 10,645 8,692 4,920 30,061 

LABCR IO: S\JANLK ECUIP IO: RG5918 Cur-r-ency in DOLLARS CRE\I ID: 51,/ANLK UPS ID: RG5918 



Wed 23 Dec 1992 U.S. "'"1o/ Corps of Engineers Tit£ 08: 18: 12 
PRO.ECT SWNLK3: SWAN 1.AJCE_ - RE.VISED PER CCMENTS - REHABILITATION Afl> ENHAHCEIENT 

S\/AN LAKE Sl.M-IARY PAGE 28 
lint l'ROJECT DIRECT SlM1ARY - LEVEL. 3 lint 

QJANTITY lOI LAS(R EWIAfif MATERIAL SUPPLIES TOTAL COST LNIT 

08 R(W)S,RAILRCIADS, Nf:J BUDGES 

08.2.-.A ROADS-REI..OCATa> GRA\e. RD 

08.2.-.A 2 CRUSrED STa.E CA-10 1780.00 TON 2,242 3,213 6,675 5,340 17,470 9.81 
08.2.-.A 3 STRIPPING 1565.00 CY 758 1,872 0 0 2,630 1.68 

~TB) GRA'iEL RD 3,000 5,085 6,675 5,340 20,100 

08.2.-.B R0AOS-I.EVEE CROSSING RAM'"S, 2EA 

os.2.-.s 1 SEMI-<:CNPACTE> eeANICl£NT 900.00 CY 709 1,678 0 0 2,387 2.65 
08.2.-.B 2 CRUSrED STONE CA-10 275.00 TON 346 496 1,031 825 2,699 9.81 

ROAOS-1..E\EE CROSSING RAMPS, 2E 1,055 2,175 1,031 825 5,086 

os.2.-.c ROADS-ACCESS RAK' 

' 08.2.-.c 1 SEMI-aM"ACTED EM3ANIM:NT 90.00 CY 71 168 0 0 239 2.65 
os.2.-.c 2 CRUStED STONE CA-10 60.00 TON 76 108 225 180 589 9.81 

ROADS-ACCESS RAMP 146 276 225 180 828 

ROADS,RAILROAOS, AK> BRIDGES 4,202 7,535 7,931 6,345 26,013 

11 LEVEES Nf:J Fl.OCDIALLS 

11.0.1 A EARTHEN U:VEE 

11.0.1 A 2 SEMI-aK>ACTED eBANICM:HT (1cn 64800.00 CY 51,017 122,213 0 0 173,230 2.67 
11. o. 1 A 3 EXCAVATION (lon4) 195000.00 CY 250,907 434,226 0 0 685,133 3.51 
11.0.1 A 4 CLEARING 90.00 ACR 39,447 72,268 0 0 111,71S 1241.28 
,,.0.1 A 5 CRUSt£D STONE (CA-10) 12000.00 TON 15,11S 21,660 45,000 36,000 117,775 9.81 
11.0.1 A 6 •c• STONE 10550.00 TON 17,531 43,123 42,200 31,650 134,504 12.75 
11. o. 1 A 7 •s• STONE 5840.00 TON 9,704 23,871 23,360 17,520 74,455 12.75 
11.0.1 A 8 OIP-18• DIA. 70.00 LF 587 60 S85 0 1,232 17.60 
11.0.1 A 9 09' END SECTION-18• 2.00 EA 126 13 210 0 349 174.31 
11.0.1 A 10 CRUSrED STON1:-1• MINUS 7.00 TON 0 0 67 0 67 9.60 
11.0.1 A 11 ASPHAI.TIC COfCRETE 13.00 TON 104 40 338 52 534 41.05 
11.0.1 A 12 ~TE BASE ctLRSE-S• 34.00 TON 43 61 128 102 334 9.81 
11.0.1 A 13 BARR.ICADE - 10 FT 2.00 EA 0 0 400 0 400 200.00 
11 .o. 1 A 14 ACCESS GATE - 14 FT 2.00 EA 0 0 4,000 0 4,000 2000.00 
11.0.1 A 15 STRIPPING (BCRROIJ AREA) 8365.00 CY 4,053 10,005 0 0 14,057 1.68 

11 .0.1 A 16 CLEARING (BCRROJ AREA) 3.00 ACR 1.,418 2,150 0 0 3,568 1189.36 
11.0.1 A 17 SEEDING (BCRROJ AREA) 3.00 ACR 1,559 426 937 0 2,922 973.95 
11.0.1 A 18 SEEDING (MAIN I.E'JEE) 81.00 ACR 26,195 5,767 32,400 13,770 78,133 964.60 

11.0.1 A 19 HAY BAILS 30600.00 LF 3,672 1,224 12,240 0 17,136 0.56 

LABCR ID: SJANLK EClJIP IO: RG591B C!.rrency tn DOLLARS CRE\I ID: S\/ANLK U"B ID: RG5918 



Wed 23 Dec 1992 U.S. Army Corps of Engineers TIIE 08: 18: 12 

PRO.ECT SlottUC:3: SWAN LAICE - REVISED PER CCHEHTS - REHABILITATION AK> ENHANCBENT 

SWAN LAKE Sl.H'IARY PAGE 29 

...,. PROJECT DIRECT Sl.J'NARY - LEVEL 3 ** 

ClJAHTITY lD1 ECUil'MNT ~TERIAL SUPPLIES TOTAL COST UlIT 

E'AATl£N LE\1:E 421,477 T51, 107 161,865 99,094 1,419,543 

11.0.1 B 48• GRAVITY CRAIN (MI!DI.E&LCM:R) 

11.0.1 B 6 SLUICE GATE & CJOER-48• DIA 1.00 EA 0 0 9,600 0 9,600 9600.00 

11.0.1 B 7 OF - 48• DIA 31.00 LF 274 82 868 279 1,503 48.48 

11.0.1 B 8 END SECTIONS - 48• 2.00 EA 252 26 904 0 1,181 590.61 

11.0.1 B 9 RISER PIPE - 72• DIA 8.50 LF 0 0 1,020 0 1,020 120.00 

11.0.1 B 10 a»CRETE BASE 8.00 CY 0 0 1,280 0 1,280 160.00 

11.0.1 B 11 CRl.S£D STOE-3• MINUS 400.00 TON 630 1,459 1,500 1,200 4,789 11.97 

11.0.1 B 12 CRl.S£D STONE-6• MINUS 190.00 TON 299 693 713 570 2,275 11.97 

11.0.l B 13 GECGUO 200.00 SY 560 0 1,040 0 1,600 8.00 

11.0.1 B 14 GEOTEXTILE 460.00 SY 552 0 276 0 828 1.80 

48• GRAVITY CRAIN (MIDOL.E'&LOIE 2,567 2,259 17,201 2,049 24,076 

11.0.1 C COFFERDAM RR GRAVITY DRAIN 

11.0.1 C 1 ·c· srae 5040.00 TON 8,375 20,601 20,160 15,120 64,256 12.75 

11.0.1 C 2 CRUSl£0 STOE 230.00 TON 291_) 415 863 690 2,257 9.81 

11.0.1 C 3 PLASTIC LIIER 1360.00 SY 0 0 0 14,688 14,688 10.80 

C0FFEROAM RR GRAVITY CRAIN 8,665 21,016 21,023 30,498 81,201 

11.0.1 E INTERICR CL.OSI.RE 

11.0.1 E 1 EXCAVATION 12200.00 CY 15,698 27,167 0 0 42,865 3.51 

11.0.1 E 2 CLEARING 1.00 N:R. 473 717 0 0 1,189 1189.36 

11.0.1 E 3 -c• STOE RE\€nENT 11250.00 TON 18,694 45,984 45,000 33,750 143,429 12.75 

11.0.1 E 4 CRl.S£D STOE (CA-10) 75.00 TON 94 135 281 225 736 9.81 

INTERICR Ct.OSU!E 34,959 74,003 45,281 33,975 188,219 

11. o. 1 F ISLAND CONSTRI.CTION (MI!DLE) 

11. o. 1 F 1 EXCAVATION (MICOLE) 15900.00 CY 20,459 35,406 0 0 55,865 3.51 

11.-0.1 F 2 EXCAVATION (LOIER) 25350.00 CY 32,618 56,449 0 0 89,067 3.51 

11. o. 1 F 3 ScEDING 7.00 N:R. 2,264 498 2,800 1,190 6,752 964.60 

11. o. 1 F 4 HAY BAILS 11100.00 LF 1,332 444 4,440 0 6,216 D.56 

ISi.AN:> CONSTRUCTION (MIDDLE) 56,672 92,798 7,240 1,190 157,900 

11.0. 1 G EXISTING ROCK CLOSlRE 

11 .o. 1 G 1 CLEARING 1 .so N:R. 709 1,075 0 0 1,784 1189.36 

LABCR ID: SWANLK ECUIP ID: RG5918 Currency in DOLL.AAS CRBI IO: SWANLK uPS IO: RG5918 



Wed 23 Dec 1992 U.S. Anrrf Corps of Engineers TUE 08:18:12 
PRO.£CT S\INUC3: SWAN LAICE - REVISB> PER OMENTS - REHABILITATI0N ENHANCaENT 

SWAN LAKE ~y PAGE 30 
11nt PROJECT DIRECT SU"MARY - LEVEL 3 ..., 

WANTITY lDI LASCR 82JIPMNT W.TERIAL SU'PLIES TOTAL COST LNIT 

11.0.1 G 2 •c• STOtE REPAIR 2000.00 TOI 3,323 8,175 8,000 6,000 25,498 12.75 

EXISTING ROCK CLOSlRE 4,032 9,250 8,000 6,000 Zl,282 

11.0.1 H St(]RELitE & BANICI..IIE l'ROTECTI0N 

11.0. 1 H WILUM WATTLINGS(MIOOLE/ISLAIC) 2700.00 LF 8,640 D D 0 8,640 3.20 
11. o. 1 H 2 WIUCM CUTTINGS(MIOOLE/ISLANOS 15200.00 SF 1,824 0 0 0 1,824 0.12 
11.0.1 H 3 WIUCM WATTLINGS(LOER/ISLANDS 4700.00 LF 15,040 0 0 0 15,040 3.20 
11.0.1 H 4 WIUCM CUTTINGS{LOIER/ISLAIC)S) 26700.00 SF 3,204 0 0 0 3,204 0.12 
11.0.1 H 5 WI UCM CUTTINGS(l.PPER/LEVEE) 205000.00 SF 24,600 0 0 0 24,600 0.12 

SHCRELIIE & BANKLitE PROTECTIO 53,308 0 0 0 53,308 

11.0. 1 I MISCELLANEDUS 

11.0. 1 I 1 AUTOMATIC GAGING STATION 3.00 EA 0 0 24,000" 0 24,000 8000.00 
11.0. 1 I 2 STAFF GAGE 6.00 EA 0 0 4,800 0 4,800 800.00 
11.0.1 I 3 SILT SCREEN 12000.00 SF 48,000 0 0 0 48,000 4.00 
11.0.1 I 4 WATER QJALITY TESTS 160.00 EA 6,400 0 

;, 
0 0 6,400 40.00 

MISCELLANEWS 54,400 0 28,800 0 83,200 

LEVEES AJI> FLCXDWALLS 636,080 936,434 289,409 172,806 2,034,729 

13 FUIPING PLANT 

13.0.-.A Pl.MP STATION/CONTROL STRU:TlRE 

13.0.-.A 2 REINFORCED CONCRETE 400.00 CY 0 0 80,000 0 80,000 200.00 
13.0.-.A 3 STROCTl.RAL S1EEL 26400.00 LB 0 0 36,960 0 36,960 1.40 
13.0.-.A 4 SLUICE GATE W/OPERATCR-72•xn• 2.00 EA 0 0 35,200 0 35,200 17600 
13.0.-.A 5 SLIDE GATE W/HARrAIARE-72•xn• 2.00 EA 0 D 19,200 0 19,200 9600.00 

13.0.-.A 6 QJARO RAIL 200.00 LF 397 11 2,400 0 2,808 14.04 

13.0.-.A 7 GEDTEXTILE 1070.00 SY 1,284 0 642 0 1,926 1.80 

13.0.-.A 8 STOP LCX.S (4x6 OAK TIMBERS) 1280.00 SF 0 0 3,072 0 3,072 2.40 

13.0.-.A 9 CONCRETE PAAKING Bl.OCXS 4.00 EA 26 64 0 91 22.80 
13.0.-.A 10 CRUSIED STONE CA-10 30.00 TON 38 54 113 90 294 9.81 

13.0.-.A 11 FUf> AJI> ACCESSCRIES 2.00 EA 0 0 107,000 0 107,000 53500 
13.0.-.A 12 GENTRY OW£ Wftf()IST 2.00 EA 0 0 1,248 0 1,248 624.00 
13.0.-.A 13 STROCTl.RAL EXCAVATION 6000.00 CY 2,519 7,739 0 0 10,259 1.71 

13.0.-.A 14 EXCAVAlcD EM8ANIO£NT 6000.00 CY 2,907 7,176 0 0 10,083 1.68 

13.0.-.A 15 8'lBANIO£NT, BORROW 3200.00 CY 3,556 8,424 0 0 11,980 3.74 

13.0.-.A 16 OEWATERING 29,660 11,462 4,800 2,400 48,322 

13.0.-.A 17 DITCH EXCAVATION 14350.00 CY 8,646 24,952 0 0 33,598 2.34 

13.0.-.A 18 CLEARING FCR DITCH EXCAVATION 1.00 AG. 473 717 0 0 1,189 1189.36 

13.0.-.A 19 •c• STOE FOR DITCH 9'IBANIO£NT 1725.00 TON 2,866 7,051 6,900 5,175 21,992 12.75 

13.0.-.A 20 FISH SCREENS 2.00 EA 0 0 560 0 560 280.00 

LA&R IO: SWANLK EWIP IO: RG591B Currency in DOLLARS CREW ID: SWANLK UPS IO: RG591B 



Wed 23 Dec 1992 U.S. Anrry Corps of Engineer-s 

PRO..ECT S\INLJC3: SWAN LAlCE - REVISED PER CCH£HTS - REHABILITATION AKJ ENHANceENT 
Sl,IAN LAKE 

,...,. PROJECT DIRECT SlJ'MARY - LEVEL 3 ** 

TUE 08:tS:1 

Sl.t'NARY PAGE 3 

Q.JANTITY lDl ECUil'MNT W.TERIAL Sl.JPPLIES TOTAL COST Uff 

PLM' STATION/CONTROL 52,373 67,587 298,159 7,665 425,784 

13.0.-.B P1.K' STATION/CONTROL STR1.C11.RE 

13.0.-.B 2 REINFORCED CONCRETE 330.00 Cf 0 0 66,000 0 66,000 200.01 

13.0.-.B 3 STROCTlRAL STEEL 14300.00 LB 0 0 20,020 0 20,020 1 .41 

13.0.-.B 4 SLUICE GATE V/0PaAT<R-72•xn• 1.00 EA 0 0 17,600 0 17,600 17601 

13.o.-.e 5 SLICE GATE V/HAR[MARE-72•xn• 1.00 EA 0 0 9,600 0 9,600 9600.01 

13.0.-.B 6 GUARD RAIL 100.00 LF 198 6 1,200 0 1,404 14.0< 

13.0.-.B 7 GEOTEXTILE 4800.00 SF 5,760 0 2,880 0 8,640 1.81 

13.0.-.B 8 STOP LOGS ( 4x6 OAK TIHBERS) 640.00 SF 0 0 1,536 0 1,536 2.41 

13.0.-.B 9 COICRETE PARKING BLOCXS 2.00 EA 13 0 32 0 46 22.81 

13.0.-.B 10 CRUSt£O STONE CA-10 15.00 TON 19 27 75 49 170 11.3. 

13.o.-.e 11 Pl.ff> AN> ACCESSORIES 1.00 EA 0 0 53,500 0 53,500 53501 

13.0.-.B 12 GENTRY CRANE V/HOIST 1.00 EA 0 0 624 0 624 624.01 

13.0.-.B 13 STRI.CTUARL EXCAVATION 6000.00 CY 2,519 7,739 0 0 10,259 1.7~ 

13.0.-.B 14 EXCAVATED EHBANCIENT "6000.00 CY 2,907 7,176 0 0 10,083 1.61: 

13.0.-.B 15 EMBAHIOENT, BORROJ 3200.00 CY 3,556 8,424 0 0 11,980 3.74 

13.0.-.B 16 OEWATERIN; 29,660 11,462 4,800 2,400 48,322 
' 13.0.-.B 17 DITCH EXCAVATION 12000.00 CY 7,230 20,866 0 0 28,096 2.3-C 

13.0.-.B 18 CLEARit«:i FOR DITO! EXCAVATION 1.00 ACR. 473 717 0 0 1,189 1189.~ 

13.0.-.B 19 •c• STONE FOR DITO! EMBANlO£NT 1725.00 TON 2,866 7,051 6,900 5,175 21,992 12.~ 

13.0.-.B 20 FISH SCREENS 2.00 EA 0 0 560 0 560 280.0C 

Pl.ff> STATION/C0NlROL 55,203 63,468 185,327 7,624 311,621 

13.o.-.c PU1P ST A TI ON/CONTROL STR1.C11.RE 

13.0.-.c 2 REINFORCED 200.00 CY 0 0 40,000 0 40,000 200.0C 

13.o.-.c 3 STRLCnRAL STEEL 800.00 LB 0 0 1,120 0 t, 120 1.4C 

13.0.-.c 4 SLUICE GATE V/OPaAT(R-72•xn• 1.00 EA 0 0 17,600 0 17,600 1760C 

13.0.-.c 5 SLIDE GATE W/HAADl,IARE-72•xn• 1 .00 EA 0 0 9,600 0 9,600 9600.0C 

13.0.-.c 7 GEOTEXTILE 2500.00 SF 3,000 0 1,500 0 4,500 1.8C 

13.o.-.c 9 CONCRETE PARKIN; BLOCKS 2.00 EA 13 0 32 0 46 22.2c 

13.0.-.c 10 CRUSH:[) STONE CA-10 16.00 TON 20 29 80 52 181 1 t .32 

13.o.-.c 11 l'lH' AN> ACCESSORIES 1.00 EA 0 0 53,500 0 53,500 5350C 

13.o.-.c 13 STRI.CT1JARL EXCAVATION 3500.00 CY 1,470 4,515 0 0 5,984 1 .71 

13.0.-.c 14 EXCAVATED EMBANKl'ENT 3500.00 CY 1,696 4,186 0 0 5,882 1 .68 

t3.o.-.c 15 EMBANICIENT, BORROJ 2200.00 CY 2,445 5,792 0 0 8,237 3.74 

13.0.-.c 16 CEVATERIN; 19,774 7,643 3,200 1,600 32,217 

13.o.-.c 17 DITCH EXCAVATION 11600.00 CY 6,989 20,170 0 0 27,159 2.34 

13.0.-.c 18 Cl.EARING FCR DITOI EXCAVATION 1 .so ACR. 709 1,075 0 0 1,784 1189.36 

13.0.-.c 19 •c• STONE FOR DITCH EMBANKl'ENT 300.00 TON 499 1,226 1,200 900 3,825 12.75 

13.0.-.c 20 FISH SCREENS 2.00 EA 0 0 560 0 560 280.00 

Pl.M' STATION/CONTROL STRL.CTLRE 36,614 44,636 128,392 2,552 212,194 

Plff>ING PLANT 144,190 175,690 611,878 17,841 949,599 

LABCR IO: S\IANLK EClJIP ID: RG5918 CUrrency in OOLLARS CREW ID: SWANLK UPS ID: RG5918 
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PRO..ECT SWNLK3: SWAN LJJCE - REVISED PER CCMENTS - REHABILITATION AN> ENHAHCSEKT 
9,/AM LAKE su-MARY PAGE 32 

- PROJECT DIRECT Sl.H4ARY - LEVEL 3 -

ClJANTITY I.DI LABCR EQUIPMNT MATERIAL SlJ'PLIES TOTAL COST 1.JIIT 

18 CULTlRAL RESCXRCE PRESERVATION 

18.-.-.- DISTRICT LABOR (CB.MS) 

DISTRICT LABCR (CELNS) 33,766 0 0 0 33,766 

18.0.t.- FIELD Wl:RK 

FIEl.O \OU: ':il, 179 0 0 0 57,179 

18.0.2.- DATA AHAYLISIS~T PREP. 

DATA ANAYLISIS~T PREP. 31,089 0 0 0 31,089 

" 18.0.3.- Cl.RATION 

Cl.RATION 6,630 0 0 0 6,630 

OJLTuv.L RESClRCE PRESERVATION 128,664 0 0 0 128,664 

30 PLAHNING, BliINEERit«;,AN::> DESIGN 

30.A.-.- PLANNING (Preparation of CPR) 

PLANNING (Prepar-at ion of OPR) 677,000 0 0 0 677,000 

30.C.-.- M3'tCRANtUf OF AGREBEHT 

IEKRANX.M OF AGRE8'ENT 5,000 0 0 0 5,000 

30.0.2.- ENVIRONI-ENTAL AN:> REGULATCRY 

ENVIR0"'8TAL N40 REQJLATORY 4,500 0 0 0 4,500 

30.H.-.- PLAHS AN:> SPECIFICATIONS 

LABCR IO: S\/AHLK EaJIP IO: RG5918 Ctri-ency 1n DOLLARS CRE'w IO: S\IANLK UPS IO: RG5918 



Wed 23 Dec 1992 U.S. Arflry Corps of Engineers TUE 08:18: 12 

PR0.ECT S\INLK3: SWAN LAKE - REVISED PER CCl+EHTS - REHABILITATION AN> EHHANceENT 

SWAN LAKE 

- FROJECT DIRECT ~y - LEVEL 3 ** 

30.H.-.--H.1.- Pt.ANS & SPECS - SWAN LAKE 

30.H.-.-H.2.- PLANS & SPECS - CW!S, SEDUENT 

PLANS ANO 9'ECIFICATIONS 

30.J.-.- ENGINEERING Ol.RING CONSTRU:TION 

30.J.-.-J.H.- '\IECP's 

30.J.-.-J.H.2 FERICDIC INSPECTIONS 
30.J.-.-J.H.8 SX: - DAMS, SEDIIENT CONTROL 

30.J.-.-J.H.9 AU. 0TtER EDC 

ENGIIEERING ClRING CONSTIWCTIO 

30.M.-.- COST ENGIIEERING 

COST ~!NEERING 

30.N.-.- CONSTRU:TION SUPPLY CON1RACT 

CONSTRU:TIClN NI) Sl.PPLY CONTRA 

30.P.-.- PRO.ECT MANAGeEMT 

FROJECT MANAGe£N'T" 

30.Z.-.- MISCELLANS:lJS ACTIVITIES 

MISCELL.AfEQJS ACTIVITIES 

PLANNIN:i, ENGI~ING,ANO IESI 

31 CONSTRl.CTION HANAGEl'EHT 

31.B.-.- CON1RACT ACHINISTRATION 

31.B.-.-B.-.1 CONTRACT AOMIN - $WAH 

31.B.-.-B.-.2 CONTRACT Atf'IIN - ONIS, SEDIM:N 

CONTRACT AOMINISTRATION 

LABCR IO: S\,IANLK EQJIP ID: RG591S 

WANTITY l.D1 

290,000 
5,000 

295,000 

11,000 
12,000 
11,200 
31,000 

65,200 

20,000 

15,000 

20,000 

8,000 

1,109,700 

90,000 
10,000 

100,000 

Currency in DOLLARS 

EWIPMNT 

0 
0 

0 

0 

0 
D 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

MA.TERIAL 

0 
0 

0 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

D 

0 

SUPPLIES TOTAL Cl>ST 

0 
0 

0 

0 
0 
0 
0 

0 

0 

0 

0 

290,000 
5,000 

295,000 

11,000 
12,000 
11,200 
31,000 

65,200 

20,000 

15,000 

20,000 

0 8,000 

0 1,109,700 

0 
0 

0 

90,000 
10,000 

100,000 

CRE\J ID: SWANUC UPS IO: RGS91B 

LIIIT 
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PR0.ECT SWNLK3: SWAN LAJ(E - REVISED PER CCMENTS - REHABILITATION AK) ENHANCe£NT 

SWAN LAKE 

"""'PROJECT DIRECT St..M1ARY - LEVEL 3 ** 

31.C.-.- BENCHMARKS II«> BASELIIES 

AJI> BASEL.INES 

31.0.-.- REVIEW OF SK)P alAWINGS 

31.D.-.-o.-. 1 REVIEW OF SHCJ> DRAWit«;S-SVAN 

31.D.-.-o.-.2 REVIEW OF SHCP DRAWI~. 

REVIEW OF go:> ORA\llt«.S 

31.E.-.- INSPECTION MO Cl.JALITY ASSl.RAHCE 

31.E.-.-e.-.1 INSPECTI0N & QA-SWAN 

31.E.-.-e.-.2 INSPECTION & QA-DAMS, SEDIIENT 

INSPECTI0N AJI> QUALITY ASSLRAN 

31.F.-.- PRO.ECT OFFICE OPERATION 

31.F.-.-F.-.1 PRO.ECT OFFICE Ol'ERATION-SWAN 

31 • F. - • -F. - .2 PROJECT OFFICE Ol'ERATION-OAMS, 

PROJECT OFFICE OPERATION 

31.H.-.- CONTRACTOR INITIATED CLAIMS MD 

CDNTRACTCR INITIATED CLAIMS AN 

31.P.-.- PRO.ECT MANAGeENT 

31.P.-.-f>.-.1 PROJECT MANAGEM:NT-5WAN 
31 • P. - • -f>. - .2 PROJECT PWW:,EJENT-OAMS, SEDIIE 

PROJECT M4NAC8£HT 

CONSTRI.CTION MAHAGEP£Nl' 

SWAN LAKE - REVISED FER CCM£N 
FiaD OFFICE CM:RHEAD/K>B & CEK)8 

SUBTOTAL 
!OE OFFICE OIIERl£AD 

LABCR IO: SWANLK Ea.JIP ID: RG591B 

WANTITY lDt LA8CR 

5,000 

42,000 
11,700 

53,700 

48,000 
11,700 

59,700 

354,000 
95,000 

449,000 

18,000 

10,000 
1,600 

11,600 

697,000 

ECUIPMNT 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

1.00 EA 3,183,647 1,522,203 

Clrrency in DOLLARS 

MATERIAL 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

950,204 

SUPPLIES TOT AL COST 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5,000 

42,000 
11,700 

53,700 

48,000 
11,700 

59,700 

354,000 
95,000 

449,000 

18,000 

10,000 
1,600 

11,600 

697,000 

I.NIT 

201,912 5,857,966 5857966 
480,663 

6,338,628 
140,843 

CRE\I ID: SWANLK UPS ID: RG591B 



Wed 23 Oec 1992 U.S. Army Corps of Engineers TUE 08:18:1. 
PRO..ECT SWLIC3: SWAN - REVISED PER CCHENTS - REHABILITATION AN> ENHANCEJo£NT 

SUBTOTAL 
INTEREST ON CFERATING CAPITAL 

SUBTOTAL 
PROFIT 

SUBTOTAL 
BON) 

TOTAL INO. IN>IRECTS 
% Cont ingenc:ies 

TOTAL INC. OWNER COSTS 

LABCR ID: SWANLIC EClJIP IO: RG5918 

SWAN~ 
** PROJECT DIRECT su+IARY - LEVEL 3 ** 

0.JANTITY l04 l.A8CR EXJJIPMHT 

':. 

Curr-ency \n DOLLARS 

SlMIARY PAGE 3 

MATERIAL SUPPLIES TOTAL COST 

6,479,471 
13,200 

6,492,671 
296,765 

6,789,436 
39,719 

6,829,155 
1,025,278 

7,854,432 

CREW ID: SWANUC UP8 IO: RG5918 

Lill" 



Wed 2.S Dec 1992 U.S. Army Corps of Engineers Til'E 08:18:12 
PR0.ECT ~UC3: S'WAN LAICE - REVISED~ OM£NTS - REHABILITATION AK) EHHAHCaENT 

DETAILED ESTIMATE SWAN LAkE DETAIL PAGE 
Project Distributed Costs 

0. OH&P. CNERHEAO/K)B/IOOC/ Cl.WlTY lat CREW ID ClJTPUT LASCR Ea.JIPMNT MoUERIAL SU"PLIES TOTAL COST I.JUT 

0. Di&P. CM:Rl£AD/K)B/IOOC:/PROFIT/BON) 
The project inf0M11Btion r-ec:crd 0CN'el"S the following distributed C06ts: 

1. Field offtce o,er-head - dew:lc:ped detail costs for field itSIIS. 
2. Mcb/bmlob - de'Yelcped detail costs to mcbi l ize and demob eq.,ipaent 

to the ccnstr-uctlon site. 
3. Haae office Oll'el head - used 5 percent. 
4. Interest en operating capital - 8.0% x (assulled bid -=uit) divided 

by a.rattcn of jcb, 24 1110nths. 
(3,970,000 x 8t divide by 24 1110nths.) 

5. Profit - used 0CE weig,tecl g.iidellne method. 
6. Bond - used 1 percent 

o. OH&P 0. FIELD OFFICE OVE'RIEAD/K)8 

o. OH&P 001. FIELD OFFICE OIIERtEAO 

U5R JOB Sl.FERINTBUNT 4000.00 o.oo 0.00 o.oo 4000.00 
24.00 K> o.oo 96,000 0 0 0 96,000 4000.00 

USR OFFICE ENGIIEER 2800.00 o.oo 0.00 0.00 2800.00 
24.00 K> 0.00 67,200 0 0 0 · 67,200 2800.00 

USR a.J,JJ.ITY CONTROL MA 3000.00 o.oo o.oo o.oo 3000.00 
24.00 MJ o.oo 72,000 0 0 0 72,000 3000.00 

U5R SECRETARY/rifE 1CEE 1500.00 o.oo o.oo o.oo 1500.00 
24.00 MJ 0.00 36,000 0 0 0 36,000 1500.00 

U5R GBERAl ~. C 2000.00 o.oo o.oo o.oo 2000.00 
24.00 MJ o.oo 48,000 0 0 0 48,000 2000.00 

U5R SECI.RITY QJARD 1800.00 0.00 0.00 o.oo 1800.00 
24.00 MJ o.oo 43,200 0 0 0 43,200 1800.00 

USR. OFFICE TRAILER o.oo 450.00 0.00 0.00 450.00 
24.00 I«) o.oo 0 10,800 0 0 10,800 450.00 

USR Te1PORARY FENCit«. o.oo 0.00 7.00 o.oo 7.00 
1000.00 LF o.oo 0 0 7,000 0 7,000 7.00 

USR SANITARY FACILITIE 0.00 225.00 o.oo 0.00 225.00 
24.00 K> 0.00 0 5,400 0 0 5,400 225.00 

USR ELECTRICAL o.oo 0.00 250.00 o.oo 250.00 
24.00 MJ o.oo 0 0 6,000 0 6,000 250.00 

USR TELEPtOE SERVICE 0.00 o.oo 300.00 o.oo 300.00 
24.00 K> o.oo 0 0 7,200 0 7,200 300.Q 

LABCR ID: S\IANLIC Ea.JIP IO: RGS91B Curr-ency in DOLLARS CRE\I ID: SWAHUC UPS 10: RG591B 



\Jed 23 Dec 1992 U.S. Arnry Corps of Engineers Tit£ 08:18:1~ 
PRO.ECT SWNUC3: SWAN l.AICE - REVISED PER COM:NTS - REHABILITATION AK> ENHANCEM:NT 

DETAILS> ESTI"-'TE SIi.AH LAKE CETAIL PAGE 
Project Distributed Costs 

0. OH&P. <M:IUEAO/M)B/IOOC/ QUANTY lXlH CREW ID Cl1TPUT LA8CR EQUlf'toWT MA.TERIAL Sl.FPLIES TOTAL COST UfI1 

USR 

USR 

USR 

MIL 

OFFICE BlJIR'EHT & 
1.00 LS 

PRO.ECT & SAFETY S 
1.00 LS 

PICICI.P TRI.OC 
24.00 K) 

FIELD OFFICE a.lBUf 

0.00 

0.00 

o.oo 

0.00 
0 

0.00 
0 

0.00 
0 

362,400 

o.oo 
0 

0.00 
0 

400.00 
9,600 

25,800 

2500.00 
2,500 

2500.00 
2,500 

o.oo 
0 

25,200 

o.oo 
0 

o.oo 
0 

o.oo 
0 

0 

o. OH&P 002. l()BILIZATION & oelOBILIZATION 

HYO F::A:.AV ,CRWLR, 1 
1 • 00 C'f BlDCET 

M:lbil izat10n of ecJ-lipment to the s.ian Lake Project is assuae to be 
within a radius of 100 which wHl include the entire metrc:,poUtan 
St. Louis area. All land based eq.iipment will be hailed by lowboy trailers. 
Only load/i.nload time will be charged to hailed equipment. 

One Cycle Period for haJ Led equipment: 
Load 2 hcu-s 
Trai-.pcrt 3 hcu-s 
lliload 2 hcu-s 
Reti.rn 3 hcu-s 

10 hcu-s/r01J1dtrip 
There will be 15 trips, which results in 150 hours for the truck/lowboy, 
two Laborers, a,d truck ert_.. An cperator will be used for the 

load/unload ac:tivity(15 trips x 4 hours/trip= 60 hours). Assuae demc:b. 
will take the saae ancu,t of time to ret1.rn equipment to the Contractor's 

yard. 

Transporting Eq.Jipment to Project Site & Return: 
1 SOhrs x 2. 0 = 300 hours - tn.x:k/lCMXl'}', 2 laborers, & truck er iver 
60hrs x 2.0 = 120 hcu-s - q:,erator 
4trs x 2.0 = 8 hot3!"S - each piece of equipment 

Four ctnp trucks wHl be crl-..en to the Jcbslte & reti.rn: 
3 hours/trip x 4 truc:lts = 12 hours to IIIOb. 

12 hours x 2. 0 = 24 hours - truck er iver , 2 laborers 

Floating Plant to be Mobilized & Dem:ibil izecl: 
nme for travel to site = 100 miles/4 miles/hour = 25 hours x2.0 =SOhrs 

750hp Push Boat, spud barge, & work barge 
Load time for cragline & bucket = 8 hours x 2.0 = 16 hours 

1 cperator = 66 trs, 2 laborers = 66 hrs/each 

8.00 tR H25CS003 1.00 
0.00 

0 

29.12 
233 

o.oo 
0 

o.oo 
0 

2500.00 
2,500 2500.0C 

2500.00 
2,500 2500.0C 

400.00 
9,600 400.0C 

413,400 

29.12 
233 29.t 

LABCR IO: SWANLK Ea.lIP IO: RG5918 u.rrenc::y In OOLLARS CREW IO: S\o/ANU:: UPS IO: RG591B 



U.S. Anry Carps of Engineers TIIE 08: 18: 12 

PRO.ECT SWLK3: S\IAH LA.ICE - REVISED Pa CXHENTS - REHABILITATION Ne ENHAHCB£NT 

DETAILED ESTIMATE SWAN LAKE CETAIL PAGE 3 

Project Distributed Costs 

0. OH&P. 0\6UEAD/KJB/IOCX:/ QUANTY UJM CREW ID ClJTPIJT LABCR EQUIPMNT Mo\lERIAL SUPPLIES TOTAL COST lNIT 

MIL UlR,W/BH, .... , 1CY F o.oo 12.41 o.oo o.oo 12.41 

1 • 00 CY FE IUXET 8.00 tR LSIJF002 1.00 0 99 0 0 99 12.41 

MIL ASPHALT FIN, 10' S o.oo 32.79 o.oo o.oo 32.79 

10' STD PAVING \11D 8.00 fR A3tae:004 1.00 0 262 0 0 262 32.79 

MIL TRUCX OPT, FLATBED, o.oo 0.47 o.oo o.oo 0.47 

8' X 10.0' 6.00 fR T40XX013 1.00 0 3 0 0 3 0.47 

MIL TRIC,HWV,4X2,F250,3 o.oo 6.34 0.00 o.oo 6.34 

4X2 3/4-TON PICK-U 6.00 fR TSOF0003 1 .oo 0 38 0 0 38 6.34 

MIL TRK, tlolY, 2 AXLE, o.oo 11.68 o.oo o.oo 11.68 

4X2, 2 AXLE, 24000 6.00 tR TSDGM012 1.00 0 70 0 0 70 11.68 

MIL UlR, FE,CRWL.R, 3.75 o.oo 68.16 o.oo o.oo 68.16 

3.75 CY 8.00 fR L3SCA007 1.00 0 545 0 0 545 68.16 

MIL SCRAPER,SELF, 14-20 0.00 73.01 0.00 o.oo 73.01 

14-20 CY, 24 TON, 8.00 fR S1SCA001 1.00 0 584 0 0 584 73.01 

MIL BUIElE, STRAIGHT ,HY o.oo 6.42 0.00 0.00 6.42 

BUIElE, STRAIGHT ,HY 8.00 tR T10CA016 1.00 0 51 0 0 51 6.42 

MIL OOZS,04.R,CAT D-8 o.oo 71.32 0.00 o.oo 71.32 

PCM:R91IFT, (ACO B 8.00 tR T15CA015 1.00 0 571 0 0 571 71.32 

MIL TRK,OFF-tM',35T 22 0.00 67.75 0.00 0.00 · 67.75 

22-30 CY, 35T,Rl:AR 8.00 tR T55CA001 1.00 0 542 0 0 542 67.75 

MIL TRK, tll'I", 21,700GV o.oo 12.12 0.00 0.00 12.12 

21,700 GW, 4X2, S 6.00 tR TSOIT003 1.00 0 73 0 0 73 12.12 

USR Air C&.rtatn Destr-u o.oo 13.47 0.00 o.oo 13.47 

8.00 tR L10VE009 1.00 0 108 0 0 108 13.47 

'-

MIL TRACTCR, \IH, FARM, J o.oo 5.77 0.00 0.00 5.77 

INXJSTRIAL 2li4> 8.00 fR T25J0001 1.00 0 46 0 0 46 5.77 

MIL HYO EXl:.AV,CRWLR,3 o.oo 125.32 o.oo o.oo 125.32 

3.00 CY Bt.DCET 8.00 tR H25K0007 1.00 0 1,003 0 0 1,003 125.32 

MIL TRK,OFF,R-«.MP,20- o.oo 59.47 0.00 0.00 59.47 

20-26 CY, 35T, REA 8.00 tR TSSOJOOS 1.00 0 476 0 0 476 59.47 

MIL Bl.ACE, PUSH PL.A TE o.oo 0.26 o.oo o.oo 0.26 

Bl.ACE, PUSH PLATE 8.00 fR T10CA019 1.00 0 2 0 0 2 0.26 

MIL BU:KET, DRAGLIIE, o.oo 3. 10 0.00 0.00 3.10 

4.5 CY BU:XET,LIG 16.00 tR B35JE009 1.00 0 so 0 0 so 3.10 

LABCR ID: SWANLK EClJIP ID: RG591B C&.rrency in DOLLARS CRBI IO: SWANU:: UPS IO: RG5918 



Wed 23 Dec 1992 U.S. An1rf Corps of Engineers TI>£ 08:18:1: 
PR0..ECT SIMUC3: SWAN LAICE - REVISED PER ca+EHTS - REHABILITATI~ RO ENHANCeENT 

DETAILED ESTIMATE Sl,IAH LAKE DETAIL PAGE 
Project Distributed Costs 

O. OH&P. CM:RtEAD/1«)8/IOCX:/ CU4NTY U'.lH CREW ID QJTPUT ECUIPMNT MAlERIAL 9.JPPLIES TOTAL CllST Uff 

MIL CRA,ORAG/Ct»l,4.SC 0.00 109.71 o.oo 0.00 109.71 
4.50 CY CRAGI.IIE/C 16.00 tR C85AM003 1.00 0 1,755 0 0 1,755 109.7" 

U5R Spud Barge 0.00 20.00 o.oo 0.00 20.00 
50.00 tR XXOXX011 1.00 0 1,000 0 0 1,000 20.0( 

U5R 2300 Tow Boat o.oo 256.01 o.oo o.oo 256.01 
50.00 tR XXOXX008 1.00 0 12,801 0 0 12,801 256.01 

U5R Werk Barge o.oo 8.50 0.00 o.oo 8.50 
SO.DO tR XXOXX013 1 .00 0 425 0 0 425 . 8.5( 

MIL Outside Laborer- 24.68 o.oo 0.00 o.oo 24.68 
780.00 tR X-1.ABCRER 1.00 19,250 0 0 0 19,250 24.61: 

MIL TRK, HWY, 52,400 G 0.00 25.59 o.oo 0.00 25.59 
52,400 GAi, 3 AXLE 300.00 tR T50F0013 1.00 0 7,677 0 0 7,677 25.S~ 

MIL TRK TRLR, L0,,80Y, 12 o.oo 14.01 o.oo o.oo 14.01 
120 TON, 4 AXtE 300.00 tR T45XX023 1.00 0 4,203 0 0 4,203 14.01 

MIL Outside Eq.Jtp. q:,. 31.49 o.oo o.oo 0.00 31.49 
186.00 tR X--BXJPRIED 1.00 5,857 0 0 0 5,857 31.4~ 

MIL Outside Truck Or. 29.44 0.00 o.oo 0.00 29.44 
324.00 tR X-TRICIMlH\I 1.00 9,539 0 0 0 9,539 29.~ 



FIElD OFFICE CM3lH 3'7!,046 58,416 25,200 0 480,662 

LAB<RIO:SWANI.JC a:LJIP ID: RGS91B CLrrenc:y In DOLLARS CRE\I ID: SWANLK lFB IO: RG591B 



Wed 23 Dec 1"'92 

DETAILED ESTIMATE 

U.S. Army Corps of Engineers 
PRO.ECT ~ua: SWAN UJCE - REVISED PER CCM£HTS - REHABILITATI0N AJII) ENHAHCeENT 

SIAN LAKE 
04. DAMS 

Til'E 08:18:12 

CETAIL PIGE. 5 

04.-.-.-. HILLSIDE SEDIIEHT QlW(TY lDt CRBI ID Cl1TPUT LABCR Bl.JIA91T MATERIAL SUPPLIES TOTAL COST I.MIT 

04. DN'IS 

L USR 

L USR 

L USR 

8 MIL 

The cx>st for this itmi(04 Dans) was estimated by the Soll Conservaticn 
Service and 9Jal"'a,ties a 30% r-ecb::ticn in sedimentation. 

The Soll Caiservation Service will pr-ovide technical assistance to the 
Col"ps of Engirieer-s for the iaplementation of the Hillside Sediment Caitr-ol 
Str-uet1.res. 

Hillside Sediment C.ontr-ol Str-uctires consist of the following: 

55 - Ponds 
40 - Ter-r-aces 
95 - Basins 

Cost pr-cwided by the Soll Conser-vaticn Ser-vice: 

Constr-ucttcn Ccst 
18% Adllinistr-atlve Cost 

S 750,000 
132,200 

Total Project Cost S 882,200 
04.-.-.-. HILLSIDE SEDUEHT C0NlROL STRLCT 

Detail costs ha'1e been deYelcpecl for ponds, ter-r-aces, ancl basins by the 
Soll Conservation Ser-vice. Cost per- l.nit ar-e based on actual costs of 
installed ~ients of pr-ojeets constr-ucted in Calhoun Ccunty and Lpdated 
to r-eflect p-esent clay costs. 

04.-.-.- A. P0N)S 

Dozer-/ U Blade 0.36 0.89 o.oo 
PRaX.X::TION RATE= 269500 cr XSWNLAICE04 175.00 96,993 239,451 0 

RR n.o DOZaS 

PVC PIPE - 6 Inch 2.86 0.29 2.45 
PROOU:T"ION RATE= 5500.00 LF are: 44.00 15,723 1,603 13,475 

SEEDil\li 411.33 112.49 1.00 
55.00 N:. XSWNLAICE06 0.12 22,623 6,187 55 

AROEOLOGICAL 300.00 o.oo o.oo 
55.00 EA I.J..A8A o.oo 16,500 0 0 

PONDS 55.00 EA 151,840 247,240 13,530 

o.oo 1.25 
0 336,444 1.2!: 

o.oo 5.60 
0 30,801 5.6( 

o.oo 524.82 
0 28,865 524.8:i 

o.oo 300.00 
0 16,500 300.0( 

0 412,610 7502.0( 

LABCR IO: SWANLK EWIP ID: RG591B urr-en:y In DOLLARS CREW ID: SlJANLK UPB IO: RG5918 



Wed 23 Dec 1992 U.S. N°fff'f Corps of Engineers TUE 08: 18: 12 
PR0.ECT S\MUC3: SWAM lAICE - REVISB> PER CXMENTS - REHABILITATION AN> ENHANCBENT 

DETAILED ESTIHl'TE SWAN LAKE CETAIL PAGE 6 

04. DAMS 

04.-.-.-. HILLSIDE SEDIIENT ClJANTY l.DtCREW ID QJTPUT. l.ABCR Ea.JIF'Mi'T "'°'TERIAL 51.J'PLIES TOTAL COST UilIT 

04.-.-.- B. TERRACES 

L USR ~er/ U Blade 1.37 0.14 o.oo o.oo 1 .51 
PROIX.CTION RAlE = 40000 FT C0CEK 92.00 54,692 5,576 0 0 60,268 1.51 

USR Ptt: PIPE - 6 Inch 0.84 0.09 2.07 0.00 2.99 
BOO.OD LF C0CEK 150.00 671 68 1,656 0 2,395 2.99 

B USR aRRLliATED PLASTIC 0.80 0.08 0.30 o.oo 1.18 
10000 LF C0CEK 157.00 8,012 817 3,000 0 11,829 1.18 

M U5R RISER - 6 INCH 89.85 9.16 50.00 0.00 149.01 
SO.DO EA C0CEK l.40 7,188 733 4,000 0 11,921 149.01 

B U5R AROEOLOGICAL 266.81 72.97 0.00 0.00 339.78 
40.00 EA >SM.JJCE06 0.19 10,672 2,919 0 D 13,591 339.78 

40.00 EA 81,235 10,113 8,656 0 100,004 2500.10 

04.-.-.- C. BASINS 

U5R EARTHFJLL - O'Y£R 3 0.45 1.10 o.oo 0.00 1.54 

PROIX.CTION RATE = 118750 CY >$,NLAICE04 141.50 52,856 130,483 0 0 183,338 1.54 

FtR n.o OOZERS 

U5R aRRIJ,;ATED PLASTIC 0.80 0.08 0.30 o.oo 1.18 

4750.00 LF C0CEK 157.00 3,806 388 1,425 0 5,619 1.18 

L U5R PIPE - 6 INCH 0.84 0.09 2.07 o.oo 2.99 
1900.00 LF C0CEK 150.00 1,593 162 3,933 0 5,689 2.99 

B U5R PVC RISER - 6 IICH 89.85 9.16 SO.OD o.oo 149.01 

95.00 EA C0CEK 1.40 8,536 870 4,750 D 14,156 149.01 

U5R. AR0£0LOGICAL 272.86 27.82 o.oo 0.00 300.67 

95.00 EA C0CEK 0.-46 25,922 2,643 0 0 28,564 300.67 

BASINS 95.00 EA 92,712 134,5-46 10,108 0 237,366 2498.58 

HILLSIDE SEDI!ENT 325,787 391,899 32,294 0 749,980 

LA8CR. IO: SWANLK Ea.JIP IO: RG591B CLrr-ency in DOLLARS CRE\I IO: SWANUC: U'B 10: RG5918 



Wed 2~ uec 1992 U.S. Army Corps of Engineel"'s TIME 08:18:1 
PR0.ECT SWNUC3: SWAN LAICE - REVISED PER CCMENTS - REHABILITATION AJC ENHANCeEHT" 

DETAILED ESTI~TE 

04.-.-.A. ACJIIIINISTRATI\IE COS 0lWlTY I.DI CRE\J ID 

04.-.-.A. ADMINISTRATIVE COST-SOIL CONScR-
VATION SERVICE 

At'MINISTRATI\'E COS 

LABCR ID: SWANLK Ea.JIP ID: RG591B 

SWAN LAKE 
04. twtS 

WTPUT LABCR 

132,220 

458,007 

urren::y tn OOL.I.AAS 

CETAIL PK:£ 

ECUIPHNT ""11:RIAL SUPPLIES TOTAL COST Uff 

0 0 0 132,220 

391,899 32,294 0 882,200 

CRE\I IO: SWANLK lFS IO: RG591B 



U.S. Army Corps of Engineers TUE 08:18:12 
PR0..ECT SWNLK3: SWAN LAICE - REVISED PER COff:NTS - REHABILITATION Al'O ENHANCEJENT 

DETAILED ESTIMATE SWAN LAICE CETAIL PN:;E. 8 
06. FISH AN> WILDLIFE FACILITIES 

06. 3.A. PARKING LOT & BOAT QUANTY UlH CREW IO ClJTPIJT LABCR ECUIPMNT MATERIAi.. s.J'PLIES TOTAL COST !MIT 

06. FISH N6J WILDLIFE FACILITIES 
06. 3.A. PARKING LGT & BG\T RAM> (MIIX>LE) 

06. 3.A 2. CA-10 CRUStED STONE 
Stene is 8SSUlled to be del iver-ed to the site and end ~-
(~ox. hall distance = 20ni) 

B MIL FM CRU9E) ST0tE CA-1 

(DELIYERED) 690.00 TOH XSWLAICE01 50.00 
HAIA.ING PAID RR lKlER SUPPLIES 
HAUL DISTANCE = 20 MILES 
PROOUCTIOH RATE = 50 TONS/H(l.R 

CA-10 CRUSiE) ST0N 690.00 TON 

06. 3.A 3. (I.JARRY RIM STOPE-BOAT RAK> 

B MIL FM ClJARRY RUN STONE ( 
HAIA.ING PAID RR lKlER SUPPLIESXSIMLAICE03 40.00 
THIS MATERIAL WILL SE USED RR 
TIE BOAT IWP 
HAIJt. DISTANCE = 20 MILES 
PROOUCTIOH RATE = 40 TON/1-R 

ClJARRY RUN STCJE-S 145.00 TON 

06. 3.A 4. SEMI-cc»FACTB> BIWIICM:NT 

1.26 
869 

869 

1.57 

228 

228 

1.81 
1,245 

1,245 

3.65 
529 

529 

3.75 
2,588 

2,588 

3.50 
508 

508 

This material is assunecl to be dr-q:iped by scrapers ln the fill 81"'ea and 
spread w l th a cbzel". 

USR FM SEMI-aM>ACTED FIL 0.79 1.86 0.00 
HNJL DISTANCE= 2 1485.00 C'f XS\o1fLAICE02 120.00 1,169 2,769 0 
FRCllUCTIOH RATE = 120 CY/tR 

SEMI-a:M>ACTEO ee 1485.00 C'f 1,169 2,769 0 

06. 3.A 5. STRIPPING 
Hauling of this material to a disposal ar-ea wHl not be necessa.-y, it is 
assuaed to be i:,ushed off to the side and graded to blend in with the 
sur-r-cunding ar-ea with a d::>zer-. 

USR FM STRIPPIN:. 
FRCllUCTIOH RATE = 470.00 C'f XS\INLAICE04 130.00 

STR I PPI Ni 470.00 C'f 

0.48 
228 

228 

1.20 

562 

562 

o.oo 
0 

0 

3.00 
2,070 

2,070 

3.00 
435 

435 

o.oo 
0 

0 

o.oo 
0 

0 

9.81 
6,772 

6,772 

11.72 

9.81 

9.81 

1,700 11.72 

1,700 11.72 

2.65 
3,938 

3,938 

1.68 
790 

790 

2.65 

2.65 

1.68 

1.68 

LAB(R IO: SWANLK Ea.SIP IO: RG591B Q.rr-en::y in DOLLARS CREW ID: SWAHLK U'S ID: RG591B 



DETAILED ESTI*TE 

U.;:,. Anf¥ Corps ot Engineers 

PRO.ECT swua: SWAN LAICE - REVISED PER CCNENTS - REHABILITATION AK) ElliANCBEMT 
SWAN LAKE 

06. FISH NI> WILOI.IFE FACILITIES 

Til'E 08:18:1• 

CETAIL PAGE 

06. 3.A. PARKit«i LOT & 00,.T ClWfTY lat CREW IO WTPUT SlUIFNIT MTER.IAL SUPPLIES TOTAL COST um 

06. 3.A 6. SEEDING 

8 MIL PM SEEDit«i BY HAN> - 519.58 142.09 312.28 

PRCDJCTION RATE = 0.20 ACR. XSWNLAICE06 0.10 104 28 62 
OR 4,100 SF,AR 

SEEDit«i 0.20 ACR. 104 28 62 

06. 3.A 7. CLEAR.ING 

This item is for clearing of a small area, debris is assumed to be haJled 
to the levee ar-ea where the 11ajority of clearing will be clone. 

L MIL PM l'EDIU4 Cl.FARIN. - 472.60 716.76 0.00 

PR!D,CTION RATE= 0.30 ACR. XSWNLAICE05 0.30 142 215 0 

CLEARING 0.30 ACR. 142 215 0 

14 FT. ACCESS GATE 1 .00 EA 0 0 2,000 

PARKit«i LOT & 00,.T 2,740 5,349 5,157 

0.00 973.95 
0 195 973.9! 

0 195 973.9! 

o.oo 1189.36 
0 357 1189.31 

0 357 1189.3 

0 2,000 2000.0 

2,505 15,751 

L.ABCR IO: S\IANI.K EQJIP IO: RG591B Q.rr-enc:y in DOLLARS CRE\I IO: SWANLX UPS IO: RG591B 



U. s. N'TllY u:ir ps or cng ineer-s TIii£ 08:18:12 
l'RO..ECl" SWLIC3: SWAN LAICE - REVISED PER CDIENTS - REHABILITATI0N AN> ENHANCB£NT 

DETAILED ESTIW.lE SWAN lAICE DETAIL PN:,E. 10 
06. FISH AN> IJILOLIFE FACILITIES 

06. 3.8. PNU:ING LOT & BOAT QLW(T'Y LOf CREW IO ClJTPUT I.ABCR ElJIPMKT W.TERIAL SUPPLIES TOTAL COST lJiIT 

06. 3.B. PARKING LOT & BO,.T RAl'P (l.OER) 

06. 3.8 1. CA-10 CRUStED STCltE 
Stene Is aSUlled to be hauled to the site .W:S end 
(aripr-ox. haul distin:e = 20llli) 

8 MIL PM CRUSHED STOIE CA-1 
(tELI'vERED) 660.00 TON >Sotll.AICE0t 50.00 
HAULING PA.IO FCR l.NlER SlFPLIES 
HAUL DISTANCE = 20 MILES 
PROCUCTION RATE a: 50 TCN/tR 

CA-10 CRU9ED STON 660.00 T0N 

06. 3.8 2. a.JARRY RLN ~T RAMP 

B MIL PM QUARRY RUN STCltE 
(tELI\'ERED) 145.00 T0N XSWNLAICE03 40.00 
HAULING PA.IO FOR I.KER SlFPLIES 
THIS Mo\TERIAL WILL IE USED FOR 
TIE BOAT RAMP 
HAUL DISTANCE = 20 MILES 
PROCUCTION RATE = 40 TON/tR 

tlJMRY RUN STOtE-8 145.00 TOH 

06. 3.8 3. SEMI-aK>ACTED etWIICIEHT 

1.26 
831 

831 

1.57 
228 

228 

1.81 
1,191 

1,191 

3.65 
529 

529 

3.75 
2,475 

2,475 

3.50 
508 

508 

This material is a~ to be drq:,ped by scrapers in the fill area -,cl 

spread with a dozer-. 

USR PM SEMI-<Df>ACTED FIL 
HAUL DISTANCE = 2 1465.00 CY >&NLAICE02 120.00 
PROCUCTION RATE= 120 TON/HR 

SEMI-<Df>ACTED 918 1465.00 CY 

06. 3.8 4. STRIPPING 

0.79 
1,153 

1,153 

1.86 
2,732 

2,732 

o.oo 
0 

0 

Hauling of this material to a disposal al"'ea will not be necessary, it is 
assuaed to be pushed off to the side and gr-adecl to blend in with the 
SUl"'l"'oun:ling ar-ea with a c:bzer-. 

USR PM STRIPPING 
PROOUCTION RAlE = 470.00 CY XS\oMLAICE04 130.00 

STRIPPIKi 470.00 CY 

0.48 
228 

228 

1.20 
562 

562 

o.oo 
0 

0 

3.00 
1,980 

1,980 

3.00 
435 

435 

0.00 
0 

0 

0.00 
0 

0 

9.81 
6,478 

6,478 

11.72 

9.81 

9.81 

1,700 11.72 

1,700 11.72 

2.65 
3,885 2.65 

3,885 ,2.65 

1.68 
790 

790 

1.68 

1.68 

LABCR IO: SWANLK EWIP IO: RG591B UJl"'l"'en:::y in DOLLARS CRE\I IO: SWANL.K lJ'8 ID: RG591B 



Wed 23 Dec 1992 U.S. Anny Corps of Engineers 
PRO.ECT SWNUC3: SWAN UICE - REVISED PER CCMBCrS - REHABILITATION /UC ENHANCE1EiT 

DETAILED ESTIMATE SWAN LAKE 
06. FISH AN:> WILDLIFE FACILITIES 

06. 3.8. PliRKIJ«. LOT & BOAT 0lWITY UJM ID Cl1TPUT LA8CR EQUIFMNT MATERI.Al. 9.fft.IES 

06. 3.B 5. SEEDING 

B MIL F'M SEEDII«. BY twO 519.58 142.09 312.28 o.oo 
THIS IS A SMALL AA 0.20 N:R XSWLAKE06 0.10 104 28 62 0 
PROOl.CTION RATE = .10 AC/IR 

SEEDING 0.20 N:R 104 28 62 0 

06. 3.8 6.0.cARING 
This item Is for cleirlng of a small area, debris is assuned to be haJled to 
the le\lee area where the majority of cleiring will be done. 

L MIL F'M M3>I~ CLEARIJ«. 
THIS IS FCR A SMAL 0.30 N:R XSIMLAJCE05 
PROOJCTION RATE = .30 AC/1-R 

CLEARING 0.30 N:R 

06. 3.B 7. 01P - 18 IfCH DIA. 

B MIL F'M CM>--18 INCH DIA. 
PIPE IS A 16 ~. 30.00 LF ca:ec 
PROOl.CTION RATE ,. 15 LF/HR 

Of> - 18 INCH DIA. 30.00 LF 

06. 3.B 8. 01P EN> SECTION-18 IN. 

B MIL F'M Of> EN) SECTICW 
THIS Bl> SECTION I 2.00 EA CID:K 
18 INCH DIA. OP. 
PROOJCTION RATE= 2 EA/tR 

M MIL F'M Cll.J>LINGS FCR OP 
8.00 EA N/A 

Of> EN) SECTION-18 2.00 EA 

CRUSK:D STOIE-1 IN 3.00 TON 

PARJCil«i LOT & BOAT 

FISH WILDLIFE 

0.30 

15.00 

2.00 

o.oo 

472.60 
142 

142 

8.39 
252 

252 

62.89 
126 

- ------

o.oo 
0 

126 

0 

3,064 

5,804 

716.76 
215 

215 

0.85 
26 

26 

6.41 
13 

o.oo 
0 

13 

0 

5,296 

10,645 

o.oo 
0 

D 

8.36 
251 

251 

BO.OD 
160 

6.25 
50 

210 

29 

3,535 

8,692 

o.oo 
0 

D 

o.oo 
0 

0 

0.00 
0 

o.oo 
0 

0 

0 

2,415 

4,920 

TUE 08:18:1 

CETAIL PK£ 1 

TOTAL COST llff 

973.95 
195 973.9. 

195 973.9. 

1189.36 
357 1189.~ 

357 1189.~ 

17.60 
528 17 .61 

528 17 .61 

149.31 
299 149.3 

6.25 
so 6.2 

349 174.3 

29 9.6' 

14,309 

30,061 

LABCR ID: SWANLK EQJIP IO: RG591B u.rr-ency in DOLLARS CRE\,/ ID: SWANLK LFS IO: RG5918 



Wed 23 Dec 1992 U.S. N'm'f Corps of Engineers TUE 08:18:12 

PR0.ECT SWNUC3: SWAN LAXE - REVISED PER C!HENTS - REHABILITATICW NI) ENHANCE£HT 

DETAILED ESTIMATE S\IAN LAKE OETAIL PAGE 12 
08. ROAOS,RAILROAOS, NI> BRICGES 

08.2.-.A. ~TED GR QUANTY LOI~ ID QJTPUT 1.ABCR EWil'MNT MATERIAL SUPPLIES TOTAL COST \MIT 

08. ROADS,RAILROADS, AND ERIDGES 
08.2.-.A. ~cx:ATED GRA\a. RO 

08.2.-.A 2. OWSt£D STCJE CA-10 
Stene is assunecl to be deliver-eel to the site and end c:uaped. 

CBFP'°OX• ha.IL distance = 20 mt) 

B MIL PM CRUSHED STOIE CA-1 1.26 1.81 
(CELIWRED) 1780.00 TON XSWNLAICE01 SO.OD 2,242 3,213 
HAULIN:; PAID RR lHlER SUPPLIES 
HAUL DISTANCE = 20 HILES 
PRCD.CTION RATE = 50 TON/fR 

CRUSHED STOIE CA-1 1780.00 TON 2,242 3,213 

08.2.-.A 3. STRIPPING 

3.75 
6,675 

6,675 

Hauling of this material to a disposal area will not be nec:essar-y, it is 

nsumecl to be pushed off to the side and graded to blend in with 

surran::Hng area with a dozer'. 

USR PM STRIPPIN:; 0.48 1.20 0.00 

PRCD.CTION RATE= 1565.00 CY XSWNLAICE04 130.00 758 1,872 0 

STRIPPIN:; 1565.00 CY 758 1,872 0 

R0ADS-REl.0CATED GR 3,000 5,085 6,675 

3.00 9.81 
5,340 17,470 9.81 

5,340 17,470 9.81 

0.00 1.68 
0 2,630 1.68 

0 2,630 1.68 

5,340 20,100 

LABCR 10: S\JAN!.K Sl.JJP IO: RG591B C&.rr-ency in DOLLARS CREW ID: S\IANU: UPS ID: RG5918 



Wed 23 Dec 1992 U.S. Anrrf Corps of Engineers TIIE 08:18:1 
PRO.ECT S\e'NLK3: SWAN LAICE - REVISED PER CCMEHTS - REHABILITATION ND ENHANCEP£HT 

DETAILED ESTIMATE SWAN LAKE 
08. ROAOS,RAILROAOS, ND BRIDGES 

08.2.-.B. ROAOS-1.EVEE CROSSI ClUAMTY U'.lM CREW IO OJTPUT lA8CR ECUIPMNT W.TERIAL 

08.2.-.B. CROSSING R»PS, 2EA 

08.2.-.B 1. SEMI-a,,pACTE) EM3AHICM:NT 
This material is 8SSUlll!d to be clrcpped by SCl"'apers in the fill area and 
spread with a dozer. 

USR PH SEHI-aM'ACTEO FIL 0.79 1.86 
HAUL DISTANCE= 2 900.00 Cf ~LAICEQ2 120.00 7f19 1,678 
PRCnJCTION RATE = 120 Cf/1-R 

SEHI-aM'ACTEO EHB 900.00 CY 7f19 1,678 

08.2.-.B 2. CRUSH:O STOIE CA-10 
Stene Is assumed to be detlvered to the site and en:! d.Jl\:,ed. 
(approx. haJl dlstin:e = 20AI) 

8 MIL PH CRUSH:D ST0IE CA-1 
(CELI'vt:REO) 275.00 TON ~LAICE0l 50.00 
HAULIIG PAID FOR LNER SI.FPLIES 
HAUL DISTANCE = 20 MILES 
PRCD.CTION RATE = 50 TON/1-R 

CRUSH:D ST0IE CA-1 275.00 TON 

ROADS--l.8/EE CROSSI 

1.26 
346 

1,055 

1.81 
496 

496 

2,175 

o.oo 
0 

0 

3.75 
1,031 

1,031 

1,031 

CETAIL PAGE 

51.PPLIES TOTAL COST 

o.oo 
0 

0 

3.00 
825 

825 

825 

2.65 
2,387 

2,387 

9.81 
2,699 

2,699 

5,086 

un 

2.~ 

2-~ 

9.E 

LABCR IO: ~ANLK Ea.JIP ID: RG5918 Ci.rrenc:y in DOLLARS CRE\I ID: S\IAHLK UPS ID: RG5918 



DETAILED ESTIMol.lE 

U.S. Army Corps of Engineers 
PRO..ECT S\o'NLK3: SWAN lAICE - REVISED PER CCMEHTS - REHABILITATION MC ENHANCeENT 

S\IAN LAKE 
08. ROADS,RAILROADS, Af() BRIDGES 

TU£ 08:18:12 

te'TAIL PN;E. 14 

08.2.-.C. ROADS-ACCESS IWF WANTY I.DI CREW IO WTPUr LABCR ECUIPfoNT Mol.TERIAL SJPPLIES TOTAL. COST lNIT 

08.2.-.C. RCW>S-Mll:SS IWF 

os.2.-.c 1. SEMI-ccK>ACTED eeANICMENT 
Thts -t~tal ts aSSUlled to be drqipecl by scrapers tn the fill area s1d 
spread with a dozer-. 

USR PH SEMI-aH>ACTED FIL 
HAUL DISTANCE = 20 90.00 Cf XSWLAICE02 120.00 
PROOU:l"ION RATE = 120 Cf/1-R 

SEMI-aH>ACTED eta 90.00 Cf 

os.2.-.c 2. CRUSt£D STONE CA-10 

0.79 
71 

71 

1.86 
168 

168 

Stone ls asSUDed to be deltvered to the stte an::I end cunped. 
(approx. haul distance = 20III) 

B MIL PH CRUSI-E) ST0N: CA-1 
(CELI\1:RED) 60.00 TON XSWLAICE01 50.00 
HAUI..Illi PAID RR LID:R SU'PLIES 
HAUL DISTANCE = 20 MILES 
PROOU:l"ION RATE = 50 TON/1-R 

CRUSI-E) STON: CA-1 60.00 TON 

IWF 

RCW>S,RAILROADS, A 

1.26 
76 

76 

146 

4,202 

1.81 
108 

108 

276 

7,.535 

0.00 

0 

0 

3.75 
225 

225 

225 

7,931 

0.00 
0 

0 

3.00 
180 

180 

180 

6,345 

2.65 
239 

239 

9.81 
589 

589 

828 

26,013 

2.65 

2.65 

9.81 

9.81 

LABCR IO: SWANLK EQJIP IO: RG591B Cu-rency ln OOLLARS CREW IO: SIJANLK UPS IO: RG591B 



Wed 23 Oec 1992 U.S. Anny Corps of Engineer-s TU£ 08:18:12 
PRO..ECT SWNLK3: SWAN LAICE - RE.VISED PER CCMENTS - REHABILITATION Afl> ENHANCEIENT 

DETAILED ESTIMATE SWAN LAICE DETAIL P>l":,E. 15 
11 • LE.\'EES AN) FLOOO'JA!.LS 

11.0. 1 A. EARTHEN LEVEE 0UAHTY t.D! CREW ID ClJTPUT EQUIFMNT Kl.TERIAI. Sl.FPLIES TOTAL COST 

11 • LEVEES AHO FL<XDIALLS 
11.0.1 A. EARTHEN LEVEE 

11.0.1 A 2. SEMI-a:»IP.ACTE> EJeANICIEHT (101"13) 

It is asSUllled that wet conc:Utic:ns will be enccunter-ecf in the excavating and 
hauling of this material, therefCl"e two dozers are ccnsiderec:I, one to be 
used as a push dozer- ancl one to be used to spread the material. 

USR PM SEHI-a:M>ACTED elB 
HAUL DISTANCE = 2 64800 CY XSWNLAICE10 160.00 
PRCD.CTION RATE = 160 CY/1-R 

SEHI-a:M>ACTED B1B 64800 CY 

11.0.1 A 3. EXCAVATION (1on4) 

0.79 
51,017 

51,017 

1.89 
122,213 

122,213 

0.00 
0 

D 

This ttem is for the clanshell excavation of cha1T1el material to be used 
for the c:onstructlcn of the levee. This material will be placed on the 
levee alignaent and shaped after- the material dries. PB)llllent for shaping of 
the levee material is ccnsiderecl under a seperate item. 

USR PM EXCAVATION (Float i 
PRCD.CTION RATE= 195000 CY XSWNLAICE11 120.00 

USR PM SKAPit«. OF LE'IEE 

This ttan cannot b 195000 CY XSWNLAICE13 450.00 
until the material dries. 
PROCUCTION RATE = 450 CY/1-R 

EXCAVATION (1on4) 195000 CY 

11.0.1 A 4 • Cl.EARi 1«i 

L MIL PM CLEARING - URGE A 
THIS IS RR CEARIN 90.00 /CR. C 
ME.A BY arr AN> OIIP IETHCD. 
PROCUCTIOH RATE = .40 AC/1-R 

CLEARING 90.00 #CR 

11.0.1 A 5. OUJStED STONE (CA-10) 

o.oo 

1.15 
223,607 

0.14 
27,300 

250,907 

438.30 
39,447 

39,447 

1.88 
366,854 

0.35 
67,373 

434,226 

802.98 
72,268 

72,268 

Stone is assuned to de deUvered to the site and end cu,ped. 
(approx. haJl distance = 2Qni) 

0.00 
0 

0.00 
0 

0 

0.00 
0 

0 

0.00 
D 

0 

o.oo 
0 

o.oo 
0 

0 

0.00 
0 

0 

B HI L PM CRUSHED STOI£ CA-1 
(CELI"1:RED) 12000 TON XSWNLAKE01 50.00 

1.26 
15, 115 

1.81 
21,660 

3.75 

45,000 

3.00 
36,000 

HAULil«i PAID FOR LNlER SlS'PLIES 
HAUL DISTANCE= 20 HILES 
PRCXXCTION RATE = 50 TON/1-R 

2.67 
173,230 

173,230 

3.03 
590,460 

0.49 
94,673 

685,133 

1241.28 

2.67 

2.67 

3.03 

0.49 

3.51 

111,715 1241.28 

111,715 1241.28 

9.81 
117,775 9.81 

I.ABCR IO: SWANLK EQJIP IO: RG591B Currency in DOLLARS CRE\i IO: SIJANLK UPS IO: RG591B 



Wed 23 Dec 1992 U.S. Arar'f Corps of Engineers TIP£ 08:18:12 
PRO.ECT SWNLK3: SWAN lAICE - REVISE> PER CCM£NTS - RefABILITATION Al<> ENHANCeENT 

DETAILED ESTIW.TE S\IAN LAKE DETAIL PN:!£. 16 
11. 1.E\'EES NCJ FLOCDIJALLS 

11 • 0. 1 A. EARTIEN LEVEE QUANTY LOI CREW ID ClJTPUT lABCR ECUIA4NT W.TERIAL SUPPLIES TOTAL COST ~IT 

CRUSHED ST0NE (CA- 12000 TON 15, 115 21,660 45,000 36,000 117,775 9.81 

11.0.1 A 6. •c• STOE 
This stene ts -asSUEd to be del Iver-eel to the s I te by barge and loaded Into 
off road trucks, the stene vlU then be end~ at Its final destination 
a,d spread vlth clozers. (del lver-y c:har-ge paid for under suppl les) 

USR PM •c• ST0fE 1.66 4.09 4.00 3.00 12.75 
HN.JL DISTANCE= 20 10550 TON XSWNLAICE09 110.00 17,531 43,123 42,200 31,650 134,504 12.75 
PROIX.CTION RATE = 110 TON/HR 

•c• STONE 10550 TON 17,531 43,123 42,200 31,650 134,504 12.75 

11.0.1 A 7. •a• STOE 
This stone Is assumed to be delivered to the site by barge and loaded Into 
off road trucks, the stone vHl then be end~ at Its final destination 
a,d spr-ead vtth dozers. (del lver-y charge paid for under supplies) 

USR FM •a- STONE 1.66 4.09 4.00 3.00 · 12.75 
HAUL DISTANCE = 20 5840.00 TON >SMLAKE09 110.00 9,704 23,871 23,360 17,520 74,455 12.75 
PRCD£TION RAlE = 110 TON/HR 

•a· ST0fE 5840.00 TON 9,704 23,871 23,360 17,520 74,455 12.75 

11.0.1 A 8. Ol"-18• DIA. 

8 MIL FM OP-18 INCH DIA. 8.39 0.85 8.36 o.oo 17.60 
ASSUE 16 GAGE PIP 70.00 LF ca:ec 15.00 587 60 585 0 1,232 17.60 
PRCD£TION RATE 15 LF/HR 

OP-18• DIA. 70.00 LF 587 60 585 0 1,232 17.60 

11.0.1 A 9. 04P ENO SECTION-18• 

8 MIL PM OP EK> SECTION-18 62.89 6.41 80.00 0.00 149.31 
PRCXX.CTION RATE = 2.00 EA ca:ec 2.00 126 13 160 0 299 149.31 

M MIL PM CCl.FLINGS RR OP o.oo 0.00 6.25 o.oo 6.25 
8.00 EA N/A 0.00 0 0 so D so 6.25 

OP EK> SECTION-18 2.00 EA 126 13 210 0 349 174.31 

CRUSHED STOtE-1 • M 7.00 TON 0 D 67 D 67 9.60 

LA8CR IO: SWANLK EQJIP IO: RG5918 u.rrency in ca.LARS CRE\/ IO: S\IAHLK UPS ID: RG5918 



Wed 23 Dec 1992 U.S. Arllrf Corps of Engineers THE 08: 18: 12 
PRO.ECT SWNLK3: SWAN LAICE - REVISED PER CCM£HTS - REHABILITATION /Jc, ENHANCeENr 

OETAILEO ESTIMATE SlotAN LAKE 
11 • AN> Fl.OCDWALLS 

11. 0. 1 A. EARTHEN LEVEE Cl.WITY LOH CRE\I IO ClJTPUT LAB(R EDUIPMNT MATERIAL 

11.0.1 A 11. ASPHALTIC COfCRETE 
This item consists of an asphalt ape-on for the entrance onto a ccunty 
road. 
Hauling fran the plant to the jClb site is considered under awlies. 

M USR PM BI1UIINCUS lfJT MIX 
CENTRAL PLAHT, (37 13.00 TON XASPA 35.00 
PRIXU:TION RATE = 35 TON/tR 

ASPHALTIC CQilCRETE 13.00 TON 

11.0.1 A 12. AGGREGATE~ ca.RSE-S• 

8 MIL PM CRIJ9£D ST0IE CA-1 

(CELI'IIERED) 34.00 TON XSMLAKE01 50.00 
HAULitG PAID FOR U1DER SLFPLIES 
HAUL DISTANCE= 20 HILES 
PRIXU:TION RATE = SO TON/tR 

AGGREGATE BASE COO 34.00 TON 

BARRICME - 10 FT 2.00 EA 

ACCESS 6'.TE - 14 F 2.00 EA 

11.0.1 A 15. STRIPPING (BCR.ROWAREA) 

USR. FM STRIPPIJ«. 
PRIXU:TION RATE = 8365.00 CY XS\MLAICE04 130.00 

STRIPPir«. (BCRROJ 8365.00 CY 

11.0.1 A 16. CLEARII«; (BCRROJ AREA) 

B MIL FM f£DIUt a.EARir«. 
ASS.)£ A SHALL M.E 3.00 N:R. XS\JNLAKE05 
PROCU:TION RATE= .3 AC/liR 

CLEARING (BCRROI,/ A 3.00 N:R. 

0.30 

7.98 
104 

104 

1.26 
43 

43 

0 

0 

0.48 
4,053 

4,053 

472.60 
1,418 

1,418 

3.07 
40 

1.81 

61 

61 

0 

0 

1.20 
10,005 

10,005 

716.76 
2,150 

2,150 

26.00 
338 

338 

3.75 
128 

128 

400 

4,000 

o.oo 
0 

0 

o.oo 
0 

0 

OETAIL PAGE 17 

SUPPLIES TOTAL COST I.JUT 

4.00 
52 

52 

3.00 
102 

102 

0 

0 

0.00 
0 

0 

0.00 
0 

0 

41.05 
534 41.05 

534 41.05 

9.81 
334 

334 

9.8t 

9.81 

400 200.00 

4,000 2000.00 

1.68 
14,057 

14,057 

1189.36 

1.68 

1.68 

3,568 1189.36 

3,568 1189.36 

LA&R ID: SWANLK EQJIP ID: RGS91B Currency in DOLLARS CREW IO: SWAHLK UPS ID: RG5918 



weu .:.::, Dec 1W2 U.S. Army Corps of Engineers 

PRO.ECT SIMUC3: SWAN lAICE - REVISED Pa OH£NTS - REHABILITATION NC 9IWICEJ£HT 
DETAILED ESTIM.l.TE 

11.0.1 A. EARTHEN Le.IEE aJANTY I.DtCREW ID 

11.0.1 A 17. SEB)ING (BCRROJ AREA) 

8 MIL PH SEEDING BY HAtl> 

ASSUE A SMALL ARE 3.00 #0. XSWLAICE06 
PROOUCTION RATE = • 10 AC/tR 

SEEDING (BCRROI AA 3.00 #0. 

11.0.1 A 18. SEB)ING (MAIN LEVEE) 

8 MIL PH HYDRO SEEDING 
ASSUE A LARGE ARE 81.00 N::R XSWNLAICEOS 

PROO.CTION RATE = .25 AC/tR 

SEEDING (M.l.IN LEVE 81.00 N::R 

11.0.1 A 19. HAY BAILS 

SWAN LAICE 
11. t.e./EES AN> FUXX>WALLS 

ClJTPUT 

0.10 

0.25 

l.ABCR 

519.58 
1,559 

1,559 

323.40 

26,195 

26,195 

EQUIAoliT 

142.09 
426 

426 

71.20 
5,767 

5,767 

M.l.TERIAL 

312.28 
9-g 

9-g 

400.00 

32,400 

32,400 

SLFPLIES 

0.00 
0 

0 

170.00 
13,770 

13,770 

HAYBAILS ARE TO BE PLACED FRCM STA 40+00 TO APF'RCXIMATELY STA 346+00 , TO BE 

PLACED ON LAN>SICE TO l'REVBn' I.E\e: M.l.TERIAL FROM EXTERING nE LAKE. 

HAY BAILS 30600 LF 3,672 1,224 12,240 0 

TUE 08: 18: 12 

DETAIL PAGE 18 

TOTAL COST UNIT 

973.95 
2,922 973.95 

2,922 973.95 

964.60 
78, 133 964.60 

78,133 964.60 

17,136 0.56 

EARTHEN UM:E 421,477 737,107 161,865 99,094 1,419,543 

LAB(R ID: SWANLK EQJIP IO: RG5918 Currency in DOLLARS CRE\J IO: S\IANLK UPS IO: RG5918 



Wed 23 Dec 1992 U.S. Army Corps of Engineers TI!£ 08:18: 1; 
PRO.ECT SWNLIC3: S\IAN LAICE - REVISB> PER CCMENTS - REHABILITATION AM> ENHANCBENT 

DETAILED ESTI"'°'TE S\IAN LAKE tETAIL PIG:. 1~ 
11. LE\1:ES AK> FLOCDWALLS 

11.0. 1 8. 48• GRAVITY DRAIN CUANTY l.a. CREW IO llJTPUT l.A8(R E0UIF'MNT KJ.TERIAL SUPPLIES TOTAL COST IMI1 

11.0.1 8. 48• GRAVITY DRAIN (MIOOI F&I CJ.a) 
SWICE GATE & OPER 1 .00 EA 0 0 9,600 0 9,600 9600.0C 

11.0.1 B 7. CMP - 42• DIA 

8 MIL PM CMP-48• DIA. 12 GA 8.85 2.63 28.00 9.00 48.48 
PRCnCTION RATE= 31.00 LF ClXE) 12.00 274 82 . 868 279 1,503 48.~ 

OP - 48• DIA 31.00 LF 274 82 868 279 1,503 48.4! 

11.0.1 B 8. ENO SECTIONS - 42• 

B MIL PM EN:) SECTION - 48• 125.79 12.82 400.00 o.oo 538.61 
PRCnCTION RATE= 2.00 EA COOEK 1.00 252 26 800 0 1,077 538.61 

M MIL PM OU'LINGS RR OP o.oo o.oo 13.00 o.oo 13.00 
8.00 EA N/A o.oo 0 0 104 0 104 13.00 

EN:) SECTIONS - 48• 2.00 EA 252 26 904 0 1,181 590.61 

RISER PIPE - 72• 0 8.50 LF 0 0 1,020 0 1,020 120.00 

CCNCRETE BASE 8.00 CY 0 0 1,280 0 1,280 160.00 

11.0.1 8 11 • CRUSl£O STONE-3• MIN.JS 

8 MIL PM CRUSHED STOtE-3• H 1.57 3.65 3.75 3.00 11.97 
HAULil«i PAID R:R LNl:R SLFPLIESXSWNLAICE03 40.00 630 1,459 1,500 1,200 4,789 11.91 
THIS ""'lERIAL WILL EE USED~ 
TtE BOAT RAN> 

HAUL DISTANCE= 20 HILES 
PRCXll.CT'ION RATE = 40 TOH/IR 

CRUSHED STON:-3• M 400.00 TON 630 1,459 1,500 1,200 4,789 ll.91 

11.0.1 B 12. ~UStE> STCJNE--6• MINUS 

B MIL PM CRUSHED STOtE-6 • M 1.57 3.65 3.75 3.00 11.97 
HAULil«i PAID R:R UICER SU'PLIESXSWNLAKE03 40.00 299 693 713 570 2,275 11.91 
THIS "'°'TERIAL \/ILL EE USED 
TtE BQJ.T RAl"P 
HAUL DISTANCE= 20 MILES 
PRCXll.CT'ION RATE = 40 TON/1-R 

CRtJSHEI) STOIE-6 • M 190.00 TOH 299 693 713 570 2,275 11.97 

LABCR IO: SWANLK Ea.JIP IO: RG591B Cl.rrency in DOLLARS CREW IO: SWANLK UPS ID: RG5918 



wed 23 Dec 1992 U.S. Anfrf Corps of Engineers TIP£ 08: 18: 12 
PRO.ECT SWNUC:3: SWAN LAKE - REVISED PER CCM£NTS - REHABILITATION Ml> ENHAHCB£HT 

DETAILED ESTIMA1E SWAN LAKE CETAIL PAGE 20 

11 • LEVEES AK> FLOCD\,IALLS 

11. 0. 1 B. 48• GRAVITY DRAIN ClJANTY lD'I CRE\I IO DJTPUT LABCR EQUIPMNT W.TERIAL SUPPLIES TOTAL COST lfiIT 

200.00 Sf 560 0 1,040 0 1,600 8.00 

GEOTEXTILE 460.00 Sf 552 0 276 0 828 1.80 

48• GRAVITY DRAIN 2,567 2,259 17,201 2,049 24,076 

EtlJIP IO: RG591B Clrr-ency \n DOLLARS CRE\I ID: SWANLIC U'B IO: RG5918 



Wed 23 Dec: 1992 U.S. Anrtf Corps of Engineers TifE 08:18:1 
PRO.ECT S\IHUC3: SWAN I.AKE - REVISED PER CCMENTS - REHABILITATION AN> ENHANCBENT 

DETAILED ESTIMATE SWAN I.AKE OETAIL PAGE 2 
11. l.E"9:S AN> FLOCD\JALLS 

11.0.1 C. COFFERDAM FCR (;RAV WANTY UJM CRal IO ClJTPUT LASCR EClJIPMNT HATER.IA!. SUPPLIES TOTAL COST I.NI 

11 .O. 1 C. COFFERDAM FCR GRAVITY DRAIN 
LOJER & HIOOLE OM>ARTIENT 

11.0.1 C 1. •c• ST0fE 
lhfs stcne Is asSUll!!d to be delivered to the site by barge and loaded Into 
off road truc:lts, the stone will then be end~ at Its final destination 
and spread with dozer-s. {delivery charge paid for under- ~lies) 

USR PH •c• ST0IE 

HAUL DISTANCE = 20 5040.00 TON XSWNLAJCE09 110.00 
PROCU:TION RATE = 110 TON,"R 

·c· STOtE 5040.00 TON 

11.0.1 C 2. CRUSfE) ST0tE 

B MIL PH CRU9ED ST0t£ CA-1 
(EELI',IEJ'E)) 230.00 TON XS\o'NLAJCE01 50.00 
HAULING PAID Fat I.HER. SUPPLIES 
HAUL DISTANCE = 20 MILES 
PROCU:TION RATE = 50 TON,"R 

CRU9ED STOt£ 230.00 TON 

PLASTIC LIIER 1360.00 Sf 

CCFFERDAM FtR GRAV 

1.66 
8,375 

8,375 

1.26 
290 

290 

0 

8,665 

4.09 
20,601 

20,601 

1.81 
415 

415 

0 

21,016 

4.00 
20,160 

20,160 

3.75 
863 

863 

0 

21,023 

3.00 
15,120 

15,120 

3.00 
690 

690 

14,688 

30,498 

12.75 
64,256 12.7 

64,256 12.7 

9.81 
2,257 9.8 

2,257 9.8 

14,688 10.8 

81,201 

I.A&R IO: SWAN!.K ECIJIP ID: RG591B u.rrency in DOLLARS CREW IO: S\IAHLK UPS IO: RG5918 



U.S. Army Corps of Engineers TU£ 08: 18: 12 
PRO..ECT s.MLK3: SWAN LAKE - REVISED PER CDM:NTS - REHABILITATION AK) ENHANCEIENT 

DETAILED ESTIMATE SWAN UICE tETAIL PAGE 22 
t 1. AN) FLOCDWALLS 

11.0.1 E. INTERIOR CL0StRE QlWfTY lat CRE\I ID ClJTPUT lABCR ECUIPMNT MATERIAL SUPPLIES TOTAL COST I.JUT 

11.0. 1 E. INTERIOR O.OSLRE 

11.0.1 E 1. EXCAVATION 
This Item Is for the claashell excavation of c:harnel material to be used 
for the construction of the Interior closure. The interior closure vi l l be 
shaped after- the material cries. 

USR PM E)(CAVATION (Float I 1.15 1.88 0.00 
PRCXU:TION RATE= 12200 a XSWNLAICE11 120.00 13,990 22,952 0 

USR PM SHAPING OF INTERIO 0.14 0.35 0.00 
This Item cannot b 12200 CY XS\o'Nl.AKE13 450.00 1,708 4,215 0 
until the material cries. 
PRm..CTIOH RATE= 450 CY/tR 

E)(CAVATION 12200 CY 15,698 27,167 0 

11.0. 1 E 2. CL.EARING 

L MIL PM MEDIUM 0..EARit«. 472.60 716.76 o.oo 
ASSU1E A 9'ALL ME. 1 • 00 >O.. >SNLAICEDS 0.30 473 717 0 
PRCXU:TION RATE a .30 AC/tR 

CLEARING 1.00 >O.. 473 717 0 

11.0.1 E 3. •c• STOIE RSt'E1M:NT 

U5R PM •c• STONE REVETl£JII 1.66 4.09 4.00 
STONE ASSUEO TO B 11250 TON XSWNLAICE09 110.00 18,694 45,984 45,000 

BARGE AUlH LOCAL a.JARRY. 
HAUL DISTANCE = 20 MILES 
PRCXU:TION RATE = 110 TON/lR 

•c• STONE REI/ETI'EH 11250 TON 18,694 45,984 45,000 

11.0.1 E 4. CRUSl£D STONE (CA-10) 

B MIL PM CRUSHED STOIE CA-1 1.26 1.81 3.75 
(teLIVERED) · 75.00 TON XSWNLAICE01 50.00 94 135 281 

HAULING PAID FOR UO:R 9.JPPLIES 
HAUL DISTANCE = 20 MILES 
PRCXU:TION RATE= 50 TOHftR 

CRUSHED ST0IE (CA- 75.00 TON 135 281 

INTERIOR-CLOStRE 34,959 74,003 45,281 

o.oo 3.03 
0 36,942 3.03 

0.00 0.49 
0 5,923 0.49 

0 42,865 3.51 

o.oo 1189.36 
0 1,189 1189.36 

0 1,189 1189.36 

3.00 12.75 
33,750 143,429 12.75 

33,750 143,429 12.75 

3.00 9.81 
225 736 9.81 

225 736 9.81 

33,975 188,219 

LABCR ID: SWAHLK EIJJIP ID: RG5918 Clrrency in DOLLARS CRE\,I ID: SWAHLK UPS ID: RG5918 



weu '" ...e... ,-;92 U.S. Anny Corps of Engineers TIME 08:18:1: 
PRO..ECT S\INUC:3: S\JAN LAICE - REVISED PER CM'ENTS - REHABILITATION >JO ENHANCeeNT 

DETAIU:D ESTI"'°'TE SWAN LAKE tETAIL PK£. 2 

11 • I.EVcES AK> FLOCD\,IALLS 

11 • 0. 1 F. ISLAND CONSTROCTIO QUANTY UlH CRE\I ID ClJTPUT LA8CR EQJIPMNT SJPPLIES TOTAL COST LIil' 

11 • 0. 1 F. I St.NI) CONSTRll:TION (MIIDLE) 

11.0.1 F 1. EXCAVATION (MIIDLE) 
This Item is for the claashell excavation of channel mater-lal to be used 
fOt" the 001'1Stn&:tlcn of the middle islands. The Islands wHl be shaped 
aftel" the amtel"ial cries. 

USR FM EXCAVATION (Float I 
PROOUCTION RATE= 120 Cf/tR.C( XSWNLAICE11 120.00 

USR FM SHAPit«i OF ISLAN>S 
This Item c:anrot b 15900 CY XSWNLAICE13 450.00 
unt H the material cries. 
PROOUCTION RATE = 450 CY/tR. 

EXCAVATION (MIOOLE 15900 CY 

11.0.1 F 2. EXCAVATION (LOIER) 

1.15 1.88 0.00 
18,233 29,913 0 

0.14 0.35 0.00 
2,226 5,493 0 

20,459 35,406 0 

This item is for the clanshell excavation of channel material to be used 
fOt" the construct Ion of the lower- islands. The islands wH L be shaped after 
the material a-les. 

USR FM EXCAVATION (Float i 
PROOUCTION RATE= 120 Cf/tR.CY XSWNLAICE11 120.00 

USR FM SHAPit«i OF ISLAN>S 
This Item c:anrot b 25350 CY XSWNLAICE13 450.00 
until the material cries. 
PROOUCTION RATE = 450 Cf/tR. 

EXCAVATION (Lo.ER) 25350 CY 

11.0.1 F 3. SEEDING 

1 .15 
29,069 

0.14 
3,549 

32,618 

1.88 o.oo 
47,691 0 

0.35 0.00 
8,758 0 

56,449 0 

o.oo 
0 

0.00 
0 

0 

o.oo 
0 

o.oo 
0 

0 

B MIL A4 HYDRO SEEDING 
ASStJ£ A LARGE ARE 7 .00 N:R. XSWNLAICEOB 0.25 

323.40 
2,264 

71.20 
498 

400.00 
2,800 

170.00 
1,190 

PROOUCTION RATE = .25 AC/tR. 

SEEDING 7.00 N:R. 2,264 498 2,800 1,190 

11.0.1 F 4. HAY BAILS 
The hay bails are to be placed around the pel"imeter- of the islands. 

HAY BAILS 11100 LF 1,332 444 4,440 0 

ISLAND CONSTRLCTIO 56,672 92,798 7,240 1,190 

3.03 
"8, 145 3.0 

0.49 
7,719 0.4· 

55,865 3.5 

3.03 
76,760 3.D 

0.49 
12,307 0.-4 

89,067 

. 964.60 
6,752 964.~ 

6,752 964.i 

6,216 O.! 

157,900 

LABCR IO: SIJANLK Ell.JIP IO: RG5918 u.rr-ency In DOLLARS CREW IO: SWAHUC: UF'S IO: RG5918 



Wed 2.S Dec 1992 U.S. Anny Corps of Engineers TU£ 08: 18: 12 

PR0.ECT SWNUC:3: SWAN UJCE - REVISED PER CCMENTS - REHABILITATION AK> ENHANCB£NT 

DETAILED ESTIW.lE SWAN LAKE DETAIL PAGE 24 

11. UM:ES AJiD FUXDWALLS 

11. O. 1 G. EXISTING ROCK CLOS a.wrrY I.DI CREW ID OJTPUT ElUIPMNT W.TERIAJ.. SUPPLIES TOTAL COST UIIT 

11 .O. 1 G. EXISTING ROCK C1.0SlRE 

11.0.1 G 1 • 0.EARII«. 

L MIL FM MEDIUt CLEARite. 472.60 716.76 0.00 o.oo 1189.36 

ASSU£ A 94A:.l. ARE 1 • 50 JG. XSWNLAICEOS 0.30 709 1,075 0 0 1,784 1189.36 

PROCUCTIONRAlE= .30 AC/tR 

CLEARING , .so JG. 709 1,075 0 0 1,784 1189.36 

11.0.1 G 2. •c• STOIE REPAIR 

USR FM •c• STOIE REVETMEN 1.66 4.09 4.00 3.00 12.75 

STOtE ASSUED TD B 2000. 00 TON X9olfUJCE09 110.00 3,323 8,175 8,000 6,000 25,498 12.75 

BARGE FRa4 L0CAL WARRY 
HAUL DISTANCE = 20 MILES 
PROCUCTION RATE= 110 TON/tR 

•c• STOtE REPAIR 2000.00 TON 3,323 8,175 8,000 6,000 25,498 12.75 

EXISTING ROCK CLOS 4,032 9,250 8,000 6,000 27,282 

LA&R ID: SIIANLK EClJIP ID: RG5918 Ci.rr-ency in DOLLARS CRE\I ID: SIIANLK UPB ID: RG5918 



\Jed 23 Dec 1992 U.S. Anny Corps of Engineers TIIE 08:18:1 
PRO..ECT S\JNUC3: S\JAN lAICE - REVISED PER CCH£NTS - REHABILITATIClf 00 ENHANCEJ-ENT 

DETAILED ESTIMATE S\JAN LAKE CETAIL PAGE 2 
11. LE'.S:S AK> FLOCDIJALLS 

11. 0. 1 H. SIOELIIE & BANICLI QUANTY lDI CU:W IO ClJTPUT EWIFMNT MATERIAL SUPPLIES TOTAL COST I.NI 

11. O. 1 H. SHORELINE & BANKLIIE PROTa:TICJI 
Itt!IIIS 1-4 are all considered to be shcrellne protection 
Item 5 Is c:c,nsider-ed to be bantUne protection 

WILLOW WATTLINGS(M 2700.00 LF 8,640 0 0 0 8,640 3.2 

WILLO\J WTTINGS(MI 15200 SF 1,824 0 0 0 1,824 0.1 

\JILL.OW WATTLINGS(L 4700.00 LF 15,040 0 0 0 15,040 3.2 

WILLOW WTTINGS(LO 26700 SF 3,204 0 0 0 3,204 0.1 

WILLOW WTTINGS(U> 205000 SF 24,600 0 0 0 24,600 0.1 

SKRELIIE & BANla.I 53,308 0 0 0 53,308 

lABffi ID: S\JANLIC E0.JIP IO: RG5918 Cur-r-en::y in DOLLARS CREIJ IO: S\IAHLK UPB ID: RG5918 



Wed 23 Dec 1992 U.S. Army Corps of Engineers TIME 08:18:12 

PRO..ECT SWNUC3: SWAN LAICE - REVISED PER CCMENTS - REHABILITATION AK) ENHANCE1ENT 

OETAILED ESTIMo\lE SWAN LAKE ce:TAIL PK,E 26 

11 • LE'JEES AID FLOCDWALLS 

11.0.1 I. MISCEllANECUS QJANTY UlM CREW ID C1JTPUT LABCR Ea.JI~ Mo\TERIAL SUPPLIES TOT AL COST UiIT 

11. O. 1 I. MISCELLANEOUS 

AlJTQolATIC GAGING S 3.00 l:A 0 0 24,000 

STAFF GAGE 

11.0.1 I 

SILT SCREBi 

6.00 1:A D 0 4,800 

3. SILT~ 
The sHt screen is referecl to as a turbidity artain and is constru::tecl of 

geotextHe fabric w/ flotation devices. The silt screen ls a EPA 
req.ilrement and will. be used for alt clamshell excavation. 

12000 SF 48,000 0 0 

WATER QU"1.ITY TEST 160.00 l:A 6,400 0 0 

MISCEllANECUS 54,400 0 28,800 

0 24,000 8000.00 

0 4,800 800.00 

0 48,000 4.00 

0 6,400 40.00 

D 83,200 

LEVEES~ FLOOCWA 636,080 936,434 289,409 172,806 2,034,729 

LABCR ID: SWANLK EQJIP ID: RG591B Ci.rrency in DOLLARS CREIJ ID: SWANLK UPS IO: RG5918 



weo ,., &Je\.. 1792 

DETAI LEO ESTIMATE 

U.S. Army Corps of Engineers 
PRO..ECT SWNUC3: SWAN LAICE - REVISED PER C<MENTS - REHABILITATION /JO ENHANCBENT 

SWAN LAKE 
13. FUPING PLANT 

Til'E 08:18:12 

OETAIL PIG:. 27 

13.0.-.A. PU1P STATION/CONTR Q.WO'Y lD1 CRa/ IO ClJTPl1T USCR EQUIPMHT MATERIAL SUPPLIES TOTAL COST UfIT 

13. PlMPitG PLANT 
13.0.-.A. PlJ4P STATION/CDNTROL STRlCTl.RE 

The following is general information taken fran the drawings. This 
infonnation was used to cleYelc:p a basic: plan for the clewater-fng system to 
be used for this ft-. 

Loc:at ion = Sta. 20+S0 
Fraa the riW!I" to the center- line of the struc:tu-e Is ai:p-oximately 80 ft. 
Existing g-ade a Elev. 422 
Bottan of e,ccav. • Elev. 410 
Coffer-daa to Elev. 430 



STRI.CTl.RA1. STEE1. 26400 LB 0 0 36:960 0 36,960 1.40 

SWICE GATE \1/0PER 2.00 EA 0 0 35,200 0 35,200 17600 

SLitE GATE V/HARD',I 2.00 EA 0 0 19,200 0 19,200 9600.00 

13.0.-.A 6. GUARD RAIL 

M MIL PH CtRRUGATED lEAM 1.98 0.06 12.00 0.00 14.04 
PROQJCTION RATE= 200.00 LF ll.ASH 50.00 39'l 11 2,400 0 2,808 14.04 

GUW:> RAIL 200.00 LF 39'l 11 2,400 0 2,808 14.04 

GEOTEXTILE 1070.00 St 1,284 0 642 0 1,926 1.80 

STOP LOGS ( 4x6 CWC 1280 ~o SF 0 0 3,072 0 3,072 2.40 

13.0.-.A 9. COtCRETE PloRICING BLOCKS 

M MIL PH PRECAST CONCRETE B 6.61 0.18 16.00 o.oo 22.80 
6• x 10• X 6FT, IN 4.00 EA ll.ASH 15.00 26 1 64 Q 91 22.80 

~PROaJCTION RATE= 15 EA/HR 

C0NOU:TE PARKING B 4.00 EA 26 64 0 91 22.80 

13.0.-.A 10. CRIJSf£D STONE CA-10 

B MIL PH CRU9E> ST0IE CA-1 1 .26 1.81 3.75 3.00 9.81 
(IELI'\IERED) 30.00 TON >aMLAICE01 50.00 38 54 113 90 294 9.81 
HAULING PAID F0R lNER Sl.J'PLIES 
HAUL DISTANCE = 20 MILES 
PRCCU:TION RATE = 50 T0N/IR 

LABCR ID: S\IANUC EDJIP ID: RG591B Curr-ency in DOLLARS CREW ID: SWANUC: lft ID: RG591B 



U.S. Army Coc-ps of Engineers TU£ 08:18: 
PRO..ECT SWNU:3: SWAN lAICE - REVISED PER CCHENTS - REHABILITATION AN> ENHANC0£HT 

DETAILED ESTI...,_lE Sri~ LAKE CETAIL PAGE 

13. FUPING PLANT 

13.0.-.A. PlM" STATION/CDNTR QUAHTY LOI CRE\I IO Wl'PUT LA8CR EClJIFMNT ~TERIAI. SUPPLIES TOTAL COST .... 

CRIJSI-EI) ST0N: CA-1 30.00 TON 38 54 113 

PlJolP N.:> NTFS&RT 2.00 EA 0 0 107,000 

GENTRY OWE W/tl)I 2.00 EA 0 0 1,248 

13.0.-.A 13. snu::nRAL EXCAVATION 

This matel"ial is asSUDed to be plac:ecl in the vicinity of the excavation 
until It ts needed tor the coffer-daft. (excavated eabankment) 

lJSR PM STRU:n.RAL EXCAVAT 
PRtaJCTION RATE = 6000.00 CY XSWLAICE14 150.00 

STR1.Cl\.RAl EXCAVAT 6000.00 CY 

13.0.-.A 14. EXCAVATED EMBAHICM:HT 

0.42 
2,519 

2,519 

1.29 
7,739 

7,7"39 

0.00 
0 

0 

This mater-ial QCllleS fl"an the stl"UCtural excavation and ts to be used for 

the oonstl"UCt ten of the coffrclam. 

USR FM EXCAVATED EM3NOO£ 
FROClCTION RATE = 6000.00 CY XSWLAICE13 130.00 

EXCAVATED BIBANI()£ 6000.00 CY 

13.0.-.A 15. B4BANKl'£NT', E!ORR()I 

0.48 
2,907 

2,907 

1.20 
7,176 

7,176 

o.oo 
0 

0 

This mater-ial will cone fl"an one of the borl"ow .-eas. Appr-oxtmately 100 cy 

of the mater-lal wt ll be used for the pu11p staging rea & stOl"age al"ea, the 
l"emalnlng mateial will be used fOI" the coffer-claa. 

USR FM elBANICM:HT FRCM BO 
HAUL DISTANCE"' LE 3200.00 CY >CS,INLAICE02 85.00 
PRtaJCTION RATE = 85 CY/1-R 

EMBANICIEHT, BCRROW 3200.00 CY 

1.11 
3,556 

3,556 

2.63 
8,424 

8,424 

o.oo 
0 

0 

90 

0 

0 

0.00 
0 

0 

0.00 
0 

0 

o.oo 
0 

0 

294 9.; 

107,000 53S 

1,248 624. 

1.71 
10,259 

10,259 

1.68 
10,083 

10,083 

3.74 
11,980 

11,980 

,. 
,. 

1. 

1. 

3. 

3, 

LABCR ID: S\IANLK EClJIP IO: RG5918 Cur-l"enc:y 1n DOLLARS CRE\l ID: S\JANLK UPS IO: RG591B 



Wed 23 Dec 1992 U.S. Anrrf Corps of Engineers TIIE 08:18:12 
PRO.ECT SWNLK3: SVAH lAICE - REVISED PER CCHEHTS - REHABILITATION AN:> ENHANC:e£Hr 

DET AI LEO ESTI""'1E S\IAN LAKE CETAIL PN".:E. 29 

13. PU1PING PUNT 

13.0.-.A. Pl.ff' STATION/CDNTR aJANTY lUI CRal IO Cl1T'PUT BIJIPf,NT MATBUAL &JPPLIES TOTAL COST I.MIT 

13.0.-.A 16. CEWATERIN:i 
The material in the area of the structLre is assuraed to be all sand. Based 
en the material· and the distance of the struct&re frcm the rlva-(80'), 1t 
has been calculated that appr-oxl111ately 6500 GPM vtll need to be~ to 
keep the hole clevater-ed. 
The dewater-ing system vill ccnsist of wells vith centrifugal J:IUIIPS· Fer 
this site It h.- been ass.med that 6 vHL be required cue to the 
siie of the excavatlcn. (42'x 146') 
Assume a 1 1/2 1110nth dewater-ing q,er-ation. (558 trs) 

MIL PH outside EqJip. 
These cper-ators are to be used X-EQCFRLT 
for the claHy oper-aticn of the 
cleNater Ing system. f'Llll) Ing is 
assuaecl to be a 12hr/day 
operation. There are 2-q:ieraters 
assuaed fer this ciperatlon, the 
total hc:urs vHL reflect the 
number of q,erators used. 

L MIL PH Pulp, vater. cen. 
ii 20 Feet Head 1.50 MJ P6IJ4L 4 

Rental of 6 pullpS ii S1200 per 
IIIIOl'lth fer each ~: 
Cost = 6 puips x $1200 = S 7200 

Dewater-Ing nme = 1 .s 1110nths 

USR FM Dr-illecl Well 
This ltaa Is fcr the120.00 LF P6CNL 4 
Installation and removal of 
eased wells and includes all 
Laber, equip., mater-ial, & 
~l les associated with this 
I tan. 

1.00 

o.oo 

0.00 

26.58 
29,660 

o.oo 
0 

0.00 
0 

o.oo 
0 

7200.00 
10,800 

5.47 
656 

o.oo 
0 

o.oo 
0 

40.00 
4,800 

o.oo 
0 

o.oo 
1) 

0.00 
0 

USR FM Miscellaneous Sc.w 
This itaa includes hose fer theP6!M. 4 
pullpS and other misc. ~lies 

o.oo 
0.00 

0 
5.47 

5 
0.00 

0 
2400.00 

2,400 

as needed. 

CElJATERING 29,660 11,462 4,800 2,400 

26.58 
29,660 26.58 

7200.00 
10,800 7200.00 

45.47 
5,456 45.47 

2405.47 
2,405 2405.47 

48,322 

LABCR ID: S\JANLK EQJIP IO: RG5918 Ct.rrency In OOI..I.ARS CRE\,/ IO: SMANLK UPS IO: RG591B 



Wed &.:> Dec 1992 U.S. Arrrrf Corps of Engineers TUE 08:18:12 

PR0.ECT S\INLIC3: SWAN lAICE - REVISED PER CCH£HTS - REHABILITATION AN> ENHANCeENT 
DETAILED ESTIMATE S/AH LAKE £:ET.AIL PK:,E 30 

13. FUPING PLANT 

13.0.-.A. FU!P STATION/COHTR WANTY lD1 CRE\I IO ClJTPUT EClJIPMNT MA.iERIAL SUPPLIES TOTAL COST lMIT 

13.0.-.A 17. DITCH EXCAVATI<Jf 

USR PM DITO! EXCAVATION 
PRCDJCTION RATE = 14350 CY XS\MLAICE12 150.00 

DITO! EXCAVATION 14350 CY 

13.0.-.A 18. a.EARit«i FCR DITCH EXCAVATION 

L MIL PM IEDIIJ4 CLEARlt«i 
ASSU£ 9'1Al.L ME>.. 1.00 JO. XS\o'NLAICE05 0.30 
PRCDJCTION RATE = .30 AC/tR 

ClaRING RR DITCH 1.00 N:R. 

13.0.-.A 19. •c• STOIE FOR DITCH B!BANIO£NT 

0.60 
8,6'6 

8,6'6 

472.60 
473 

473 

1.74 
24,952 

24,952 

716.76 
717 

717 

0.00 
0 

0 

0.00 
0 

0 

This stone is assuaecl to be del iverecl df barge to the site and loaded into 
off road trucks, the stone will then be end at its final destination 
s1d spread vith doZers. (clel iver-y charge paid for under supplies) 

0.00 
0 

0 

o.oo 
0 

0 

USR PM •c• ST0IE 
HAUL DISTANCE = 20 1725.00 TON XS'oMLAICE09 110.00 
PRCDJCTION RATE= 110 TON/IR 

1.66 
2,866 

4.09 
7,051 

4.00 
6,900 

3.00 
5,175 

ST0IE FOR OITC 1725.00 TIJN 2,866 7,051 6,900 

13.0.-.A 20. FISH 

FISHSCRSEHS 

Remc:wable screens with 1.5•x1.5• openings, SR)l"Ox. size= 9•-a•x10•-o• 
Screens can be c:cnstructecl of lightweight galvinized steel, al1.111i1U11 or 
nylon. It is assuaed that a light gage chain link fen:::ing will be used. 

2.00 EA 0 0 560 

Pl.MP STATION/CONTR 52,373 67,587 298,159 

5,175 

0 

7,665 

2.34 
33,598 

33,598 

1189.36 

2.34 

2.34 

1,189 1189.36 

1,189 1189.36 

12.75 
21,992 12.75 

21,992 12.75 

560 280.00 

425,784 

LABCR IO: S\IAHLK EQJIP IO: RG591B C&.rrency in DOLLARS CRE\I IO: S\IANLK UPB IO: RG591B 



wee.:.~ Dec 1992 u.s. Anny Corps of Engineers TIME 08: 18: 12 
PRO.ECT SIMUC3: SWAN l.AICE - REVISED PER CCMENTS - REHABILITATI0N AN> ENHANC:El'EHT 

DETAILED ESTIMATE SWAN LAKE DETAIL PAGE 31 
13. PlJ1>ING PLANT 

13.0.-.B. PlJotP STATION/CCHTR ClWlTY l.OI CRBI ID ClJTPUT LABCR B:l.JIPMNT MATERIAL. SUPPLIES TOTAL CDST LNIT 

13.0.-.B. Fµ4P STATION/CONTROL STRLCTlRE 
The following is general information taken fr-au the cravings. This 
infonaatfcn was used to dew:lcp a basic plan for the clewater-fng system to 
be used for this It-. 

Locat ten :c Sta. 287+00 
Fran the rfW!I"' to the center- l tne of the structtre Is approximately 230 ft. 
Existing g-ade a Elev. 422 
Bott<llll of excav. a Elev. 41 o 
Cofferdam to Elev. 430 

REINRRCEDcnr::RET 330.00 er 0 0 66,000 0 66,000 200.00 

STRLCTI..RAL STEEL 14300 LB 0 0 20,020 0 20,020 1.40 

SLUICE GATE W/Of'ER 1.00 EA 0 0 17,600 0 17,600 17600 

SLICE GATE W/HARDW 1.00 EA 0 0 9,600 0 9,600 9600.00 

13.0.-.B 6. QJARD RAIL 

M MIL FM ClRRUGAlED BEAM 1.98 0.06 12.00 o.oo 14.04 
FROOI.CTION RATE= 100.00 LF ULABH 50.00 198 6 1,200 0 1,404 14.04 

QJAADRAIL 100.00 LF 198 6 1,200 0 1,404 14.04 

GEOTEXTILE 4800.00 SF 5,760 0 2,880 0 8,640 1.80 

STOP LOGS ( 4x6 c».K 640.00 SF 0 0 1,536 0 1,536 2.40 

13.0.-.B 9. CDICRETE PARKING BUXXS 

M MIL FM !'RECAST CONCRETE B 6.61 0.18 16.00 0.00 22.80 
6• X 10• x 6FT, IN 2.00 EA ULABH 15.00 13 0 32 0 46 22.80 
FROOI.CTION RATE = 15 EAfltR 

" roGETE PARJCING B 2.00 EA 13 0 32 0 46 22.80 

13.0.-.B 10. OUJSl,EO ST0NE CA-10 

8 MIL PM CRUSHED STON:: CA-1 1.26 1.81 5.00 3.26 t1.32 
(IE.IVERS)) 15.00 TON XSWNL.AXE:01 SO.DO 19 27 75 49 170 11.32 
HAULING PAID RR lKlER SUFPLIES 
HAUL DISTANCE = 20 MILES 
PRCDJCTION RATE = 50 TON/JR 

CRUSHED STOfE CA-1 15.00 TON 19 27 75 49 170 11.32 

LABCR ID: SWANLK EQJIP ID: RG5918 Ctrr-enc:y in DOLLARS CRE\J ID: SWAHLK UPS ID: RG5918 



Wed 23 Dec 1992 U.S. NTlf'f Corps of Engineers 
PRO..ECT SWolUC:3: SWAN LAKE - REVISED PER CCMEHTS - REHABILITATION AK> ENHANCe£NT 

OET AI U:D ESTIW. TE SVAN LAKE 
13. fUf>ING PLANT 

13.0.-.B. FUF STATION/CONTR WANTY 1.01 CR61 IO QJl'PlJT LA8CR ECUIFMNT W.TERIAL SU"PLIES 

Pl.ff> AHO ACCESSCRI 1.00 EA 0 0 53,500 

GENTRY OWE WJ)C)I 1 .OO EA 0 0 624 

13.0.-.B 13. STRIJCTlWU. E>CCAVATICIN 

USR PM f:XCAVAT 0.42 1.29 0.00 
PROCl.CTION RATE= 6000.00 CY XSWNLAICE14 150.00 2,519 7,739 0 

STRI.Cn.JARL cY.t:AVAT 6000.00 CY 2,519 7,739 0 

13.0.-.B 14. EXCAVATED EMEWIICM:NT 
This material c:cmes fr-an the structural excavation an:l ls to be used for 

the construction of the cofferdam. 

USR PM E><CAVATE> 9IWOOE 

PROCl.CTION RATE = 6000.00 CY >SMLAICE13 130.00 

E><CAVATE> et3ANla'E 6000.00 CY 

13.0.-.B 15. EMBANIOENT. SORROW 

0.48 
2,907· 

2,907 

1.20 
7,176 

7,176 

o.oo 
0 

0 

This material will cc:me fr-an one of the bon-cw areas. Approximately 100 cy 

of the material will be used for the puap staging area & storage area, the 
remaining -terial will be used for the cofferdall. 

USR PM EMBANIOENT FRCM BO 
PROOOCTION RATE= 3200.00 CY >Sail.AICE02 85.00 

EMBANIOENT, BCRROJ 3200.00 CY 

13.0.-.B 16. OE\IATERit«i 

1.11 

3,556 

3,556 

2.63 
8,424 

8,424 

o.oo 
0 

0 

The matet"ial In the area of the str-ucttre is assuned to be 11106tly clay. 
Based on the material and the distance of the str-ucttre fr-an the river 
(230'), tt has been calculated that approximately 3700 GFH wHl need to be 
pu1')ed to keep the hole dewatered. 
The dewatet"ing system wHl ccnsist of wells with centrifugal punps. For 
this site it has been assuned that 6 will will be r-eq.iir-ed ciJe to the 
the size of the excavation. (42',c 146') 
Assune a 1 1/2 month ~ater-ing c:per-at ion. (558 hrs) 

MIL PM Outside Eq.Jip. C4)e 
These ciperators are to be used X--a::IOPRLT 
for the daily operation of the 
dewatering system. ~ing is 
assunec! to be a 12hr /day 
operation. There are 2-q:)erators 
asSURd fer this c::per-at ion, the 

1.00 
26.58 

29,660 
o.oo 

0 

0.00 
0 

0 

0 

o.oo 
0 

0 

0.00 
0 

0 

o.oo 
D 

0 

o.oo 
0 

TI!£ 08:18:1: 

DETAIL PIG:. 3; 

TOTAL COST 

53,500 

624 

1.71 
10,259 

10,259 

1.68 
10,083 

10,083 

3.74 
11,980 

11,980 

26.58 

UiI" 

53501 

624.0t 

1.7· 

1.7" 

1.61 

1.61 

29,660 26.5 

LABCR ID: SWANLK EWIP IO: RG591B Curr-ency In OOLLARS CRE\I ID: S\IANLK UPS ID: RG591B 



Wed .i:?3 Dec 1992 U.S. Antry Corps of Engineers TI!'£ 08:18:12 
PR0.ECT SlofolUO: SWAN LAKE - REVISED PER CCMENTS - REHABILITATION All[) ENHANCe£HT 

DETAILED ESTIKt.TE SWAN LAKE CE'TAIL P>G!?. 33 
13. Pl..f,plNG PLANT 

13.0.-.B. PUF STATION/CONTR au,.NTY lDfCREW IO Cl1TPUT LABCR SJJIAWr 1¥.TERIAL Sl.FPLIES TOTAi. COST UilIT 

total hcurs will reflect the 
MUllbel" of q::,erators used. 

L MIL PM Pulp, water. cen, o.oo 7200.00 o.oo 0.00 7200.00 
lil 20 Feet Head 1.50 Ml P60ML 4 0.00 0 10,800 0 0 10,800 7200.00 

Rental of 6 ti S1200 per-
month for each~= 
Cost = 6 x St200 = S7200 

U5R PM Drilled Well o.oo 5.47 40.00 0.00 45.47 
This item is for the120.00 LF P6tl41. 4 0.00 0 656 4,800 0 5,456 45.47 
installation and removal of 
cased wells and includes all 
labor", equip., aaterial, & 
sc.ippl ies asscx:i atecl wi th this 
item. 

U5R PM Miscel lanecus o.oo 5.47 o.oo 2400.00 2405.47 
This ttmi Includes hose for theP6CJIIL. 4 0.00 0 s 0 2,400 2,405 2405.47 

and any other- misc. 
54=1Pl les needed. 

OEWATBUNG 29,660 11,462 4,800 2,400 48,322 

13.0.-.B 17. DITCH EXCAVATIO. 

U5R PM DITOt EXCAVATION 0.60 1.74 o.oo o.oo 2.34 
PROCX.CTION RA TE = 12000 C'f XSWNLAICE12 150.00 7,230 20,866 0 0 28,096 2.34 

DITO! EXCAVATION 12000 C'f 7,230 20,866 0 0 28,096 2.34 

13.0.-.B 18. CLEARING RR OITOi EXCAVATION 

L MIL PM MEDII.Jol CLEARING 472.60 716.76 o.oo 0.00 1189.36 
ASSU£ A SMALL ME. 1.00 1G. >&.NLAICE05 0.30 473 717 0 0 1,189 1189.36 
PROCX.CTION RATE = .30 AC/1-R 

CLEAR.ING RR DITCH 1.00 JO.. 473 717 0 0 1,189 1189.36 

13.0.-.B 19. •c• STCH: RR. DITCH EM8ANIO£NT 

U5R PM ·c• STOtE 1.66 4.09 4.00 3.00 12.75 
HAUL DISTANCE = 20 1725.00 TON XSWNLAICED9 110.00 2,866 7,051 6,900 5,175 21,992 12.75 

PRa:X..CTIOH RATE = 110 TON/HR 

•c• STOfE FCR DITC 1725.00 TON 2,866 7,051 6,900 5,175 21,992 12.75 

LABCR ID: S\JANLK EWIP ID: RGS91B Cl.rrency in DOLLARS CREW IO: S\IANLK UP8 ID: RGS91B 



Wea 23 Dec 1992 U.S. Anrtf Corps of Engineers TIM: 08:18:1 

PROJECT S\INLK3: SWAN LAKE - REVISED PER CCMENTS - REHABILITATION AKJ ENHANC:8£NT 

DETAILED ESTIMATE SWAN LAKE 
13. l'U'PING PLANT 

13.0.-.B. PU1P STATION/C0NTR 0UANTY ta. CREW ID OJTPUT L.ABCR Ea.JIA'NT MATERIAL 

13.0.-.B 20. FISH SCRS:NS 

FISH SCREEHS 

Removable screens with 1.s•x1.s• openings, approx. size= 9'-S•x10•-o• 

Screens can be ccnstnJCted of llg,tweig,t galvinized steel, all.-hua or 
nyl0r1. It is assuned that a llg,t gage c:hain link fencing will be used. 

2.00 cA O O 560 

Pl.JP STATION/CONTR 55,203 63,468 185,327 

SUPPLIES TOTAL COST I.NI 

0 560 280.C 

7,624 311,621 

L.ABCR IO: SWAHLK EQJIP ID: RG591B urrency in DOLLARS CREW IO: SIJANU: UPS ID: RG5918 



U.S. Army Cor-ps of Engineers Til'E 08:18:12 
PRO.ET SWNLX3: SWAN LAICE - REVISED PER CIHEHTS - REHABILITATION NC ENHANCe£NT 

DETAILED ESTIMATE SlJAH LAKE 
13. PlH'ING PLANT 

13.0.-.C. Pl.ff> STATION/CONTR WANTY lJ:M CREW IO O.JTPUT LABCR ECUIFl"MT' Mo\TERIAL 

13.0.-.C. Pl.MP STATION/CONTROL STR10lRE 
The fol lcwing ts general tnfcnaat ton taken fran the clravtr,gs. This 
tnf01"'1118tton was used to c:leYelcip a baste: plan for the dewatertng syste11 to 
be used for this it-. 
Lccatton Sta. 416+00 
Fran the riwr- to the center line of the stl"UCt&re ts 8R)Ol1Ci-tely 600 ft. 
Existing g-ade; Elev. 422 
Bottaa of exc:av. • Elev. 41 O 
Cofferdaa to el9V. •3o 

REINF<RCED CCN:RET 200.00 CY 

STRUCT1.RAL STEEL 800.00 LB 

SLUICE G\TE W/OPER 1 .00 EA 

SLICI; GATE W/HARDW t .00 EA 

GEOTEXTILE 2500.00 SF 

13.0.-.c 9. CDICRETE PARKit«i BUXXS 

M MIL l'M PRECAST CONCRETE B 
6• X 10• X 6FT, IN 2.00 EA 1.1.ABH 
PRa:XJCTION RATE ., 15 EA/)R 

CONCRETE PARKING B 2.00 EA 

13.0.-.C 10. CRUSt£O STONE CA-10 

B MIL l'M CRUStE> STOfE CA-1 

15.00 

(tELI"1:RED) 16.00 TON X9MLAICE01 50.00 
HAUi.IM; PAID RR lNCER SU>PLIES 
PRa:XJCTION = 50 T0N/)R 

CRUSIE> STCtE CA-1 16.00 TON 

Pl.MP AHO ACCESS<RI 1 • 00 EA 

13.0.-.C 13. STRlX:TlJARL EXCAVATION 

USR PM STRI.CTUU.L f:X!:AVAT 
PRa:XJCTION 150 a/ 3500.00 a XSWNL.AICE14 150.00 

SlRl.CTUARL f:X!:AVAT 3500.00 Cf 

0 

0 

0 

0 

3,000 

6.61 
13 

13 

1.26 
20 

20 

0 

0.42 
1,470 

1,470 

0 

0 

0 

0 

0 

0.18 
0 

0 

1.81 

0 

1.~ 

4,515 

4,515 

40,000 

1,120 

17,600 

1,500 

16.00 
32 

32 

s.oo 
80 

80 

53,500 

o.oo 
0 

0 

OETAIL PAGE 35 

SJPPLIES TOTAL COST LNIT 

0 

0 

0 

0 

D 

o.oo 
0 

D 

3.26 
52 

52 

0 

o.oo 
0 

0 

40,000 200.00 

1,120 1.40 

17,600 17600 

9,600 9600.00 

4,500 1.80 

22.80 
46 22.80 

46 22.80 

11.32 
181 11.32 

181 11.32 

53,500 53500 

1.71 
5,984 

5,984 

1.71 

1.71 

LAB(R IO: SWAHLK EQJIP IO: RG5918 u.rrency in DOLLARS CRE\/ IO: SlJANL.K UPS IO: RGS918 



\Jed 23 Dec 1992 U.S. Army Corps of Engineers TUE 08:18:12 

PR0..ECT S\INLK3: SIJAN I.AICE - REVISED PER OM-EHTS - REHABILITATION AN:> ENHANCEfEHT 

DETAILED ESTIMATE SWAN LAlCE tETAIL PN::,E 36 

13. f'U'PING PLANT 

13.0.-.C. PlM" STATION/CONTR Ql.WlTY WM CREW ID ClJTPUT L.ABCR EQI.Jll'folNT MATERIAL SUf'PLIES TOTAL COST UUT 

13.0.-.C 14. EXCAVATED EK3ANIOENT 
This mater-lat oomes fr-cm the str-uetur-al excavation and Is to be used fa-

the construction of the coffer-dam. 

USR PM E><CAVATB> EMBANIOE 
PRCD.CTION"' 130 C 3500.00 CY XSWNL.AKE13 130.00 

E><CAVATB> EMBANIOE 3500. 00 CY 

13.o.-.c 15. EMBANO£NT, 9(JR(lJ 

0.48 
1,696 

1,696 

1.20 
4,186 

4,186 

o.oo 
0 

0 

This material will cane fr-on one of the bor-rciw areas. Approximately 100 cy 
of the material vi ll be used fa- the~ staging area & storage area, the 

remaining material vil l be used for the cofferdam. 

USR PM EMlANJQEHT FRO! BO 
PRCXX.CTION = 85 CY 2200.00 CY XS\INI.AICE02 85.00 

eeANIO'BlT, 9CRR0W 2200.00 CY 

13.0.-.C 16. CIEWATERUG 

1.11 
2,445 

2,445 

2.63 
5,792 

5,792 

o.oo 
0 

0 

The material in the rea of the atr-uctur-e is assUDed to be all sand. Based 

on the -terlal and the distance of the structure fr-cm the river- (600'), it 

has been deter-mired that a,::,pr-oxiinately 3900 GPM vi l l need to be purped to 

keep the hole dewatered. 
This clevater-ing syst- vHl c:cnsist of wells with centrifigal FUSPS· Rr 

this site it has been assumed that 4 vHl be used. 

Size of excavation is ~ox. 22'x 50' 
Assune a 1 month dewater- ing cper-at ion. (372 trs) 

MIL PM Outside ~ip. 
These cper-ator-s are to be used X~ T 

for the daHy cper-aticn of the 
dewater-tng syst-. Pulping is 
assunec:I to be a 12hr-/day 

oper-aticn. There are 2-c:per-ator-s 
assuned fa- this ciper-ation, the 
total hours vil l reflect the 
runber of cper-ator-s used. 

L MIL FM Pulp, water, cen, 
20 Feet Head 1 • 50 II() P61J,1L 4 

Rental of 4 $1200 per 
month fa- each r::,uq>: 

Ca;t = 4 puq>S X $1200 = $4800 

Dewater Ing Time = 1 .5 1110. 

1.00 

0.00 

26.58 
19,n4 

o.oo 
0 

0.00 
0 

4800.00 
7,200 

o.oo 
D 

o.oo 
0 

o.oo 
0 

0 

o.oo 
0 

0 

0.00 
0 

o.oo 
0 

1.68 
5,882 

5,882 

3.74 
8,237 

8,237 

26.58 

1.68 

1.68 

3.74 

3.74 

19,n4 26.SE 

4800.00 
7,200 4800.0l 

LA8CR IO: SIJANLK EWIP ID: RG5918 Cur-r-en:::y in DOLLARS CRE\I IO: SWANUC UPS IO: RGS91B 



U.S. Army Corps of Engineers TIIE 08:18:12 
PRO.ECT SWLK3: SWAN lAICE - REVISED PER CCM£NTS - REHABILITATION AK> ENHANCB£NT 

OET AI I.ED ESTIP¥. TE SWAN LAKE CETAIL PAGE 37 
13. PlM>ING PLANT 

13.0.-.C. Pl.MP STATION/CCNTR QUAHTY lDf CREW ID OJTPIJT I.A8CR EQUIPMNT MATERIAL SJPPLIES TOTAL COST UUT 

USR PM Drilled Well o.oo 5.47 40.00 o.oo 45.47 
Thfs ftaa Is for the 80.00 LF P6QML 4 o.oo 0 438 3,200 0 3,638 45.47 
Installation and removal of 
cased vel ls and ln::ludes all 
labor, -.,ilp., -terlal, & 

~Ues -soclated with thfs 
item. 

USR PM Mlscella,ea,a o.oo 5.47 o.oo 1600.00 1605.47 
This item tn::ludes hose for theP60ML 4 o.oo 0 5 0 1,600 1,605 1605.47 
i:,uiips and any other misc. 
~lies needed. 

CEWATBtING 19,774 7,643 3,200 1,600 32,217 

13.o.-.c 17. DITCH EXCAVATION 

USR PM DITO! E><CAVATION 0.60 1.74 o.oo o.oo 2.34 
PRCIXCTION s 150 C 11600 Cf XSWNUJCE12 1S0.00 6,989 20,170 0 0 27,159 2.34 

DITO! E><CAVATION 11600 Cf 6,989 20,170 0 0 27,159 2.34 

13.D.-.C 18. CLEARIJC. F0R OITOI EXCAVATION 

L MIL PM tE>IUM CLEARING 472.60 716.76 o.oo o.oo 1189.36 
ASSlJE A 9'ALL ME 1 • 50 /CR XSWNUJCEOS 0.30 709 1,075 0 0 1,784 1189.36 
PRCIXCTION = .30 N:./HR 

CLEARING FOR DITOi 1.50 /CR 7r9 1,075 0 0 1,784 1189.36 

13.0.-.c 19. •c• STOfE FOR DITCH B!BANICM:NT 

USR PM •c• STOtE 1.66 4.r9 4.00 3.00 12.75 
' HAUL DISTANCE= 20 300.00 TON XSWNLAICE09 110.00 499 1,226 1,200 900 3,825 12.75 

PRCIXCTION = 110 TON/1-R 

•c• STOtE F0R DITC 300.00 TON 499 1,226 1,200 900 3,825 12.75 

13.o.-.c 20. FISH~ 
Removable sc:r-eens with 1.s•x1 .s• openings, 8R)l"ox. size = 9'-8•x10•-o• 
Screens can be oonstructecl of lightweight galvinlzecl steel, aluairun or 
nylon. It Is assunecl that a light gage chain link fencing vHl be U$ed. 

FISH SCREalS 2.00 EA 0 0 560 0 560 280.00 

LAB<R ID: SWANLK ECIJIP IO: RG5918 CLrrency In DOLLARS CRE\I IO: SWANLK U'B IO: RGS918 



Wed 23 uec: 1>1':,12 U.S. Army Corps of Engineers Til'E 08:18:12 
PRO..ECT SWNUC:3: SIJAH LAICE - REVISED PER CCM£NTS - REMABILITATic»I MD ENHANCeeNT 

DETAILED ESTIMATE ~AN LAKE CETAIL PAGE 38 
13. FUF'ING PLANT 

13.0.-.C. Pt.NP STATION/COKTR Cll,\HTY lDI CRal IO ClJTf'UT LA8CR EQUIA91T MATERIAL Sl.FPLIES TOTAL COST ~IT 

Pl.MP STATION/CDNTR 36,614 44,636 128,392 2,552 212,194 

144,190 175,690 611,878 17,841 949,599 

LABCR IO: SWANLK EaJIP IO: RG591B Curr-ency in DOLLARS CREW IO: ~.ANLK uPS IO: RG5918 



Wed 23 Dec 1992 U.S. Anrr, Corps of Engineers TUE 08:18: 12 

PRO.ECT SWNLK3: SWAN LAKE - RE.VISED PER co+ENTS - REHABILITATic»I AK> ENHANCeENT 

DETAILED ESTIMATE S\IAN LAKE tETAIL PAGE 39 
18. CULTI.RAL RESCl.RCE PRESERVATION 

18.-.-.-. DISTRICT LA80R (CE QUANTY lD4 CREW IO QJTPUT LASCR EQJIFMNT MATERIAL SJPPLIES TOTAL C0Sf l.JiIT 

18. OJL TI.RAL RES0.RCE PRESERVATION 
DISTRICT LA80R (CE 33,766 0 0 0 33,766 

FIELD WCRK 57,179 0 0 0 57,179 

DATA ANAYLISIS/REP 31,089 0 0 0 31,089 

a.RATION 6,630 0 0 0 6,630 

cu.:n.RAL RESOlRCE 128,664 0 0 0 128,664 

L~ IO: SWAHLK EWIP ID: RG591B Curr-ency in DOLLARS CRE\I ID: S\IANLK UPS IO: RG5918 



Wed 23 Dec 1992 

DETAILED ESTIMATE 

U.S. N"lff'f Cor-ps of Engineers 

PRO.ECT SWNUC:3: $\/AH LAKE - REVISED PER CttlENTS - REHABILITATION AK> ENHANCE>'ENT 
SIJAN LAKE 

30. PLANNING, ENGIIEERING,AND CESIGN 

30.A.-.-. PL.ANNING (Preparat QlJANTY llJM CREW IO ClJTPl.lT LABCR ECUIFMNT MATERIAL SJPPLIES 

30. PLANNING, ENGUEERING,ANO DESIGN 
PL.ANNING (Preparat 677,000 0 0 0 

feGANOU4 OF Al:JU: 5,000 0 0 0 

ENVIRONIENTAL ANO 4,500 0 0 0 

30.H.-.-. PLAHS ANO SPECIFICATIONS 
PLANS & SPECS - SW 290,000 0 0 0 

PLANS & SPECS - DA 5,000 0 0 0 

PLANS ANO SPECIFIC 295,000 0 0 0 

TUE 08:18:1:i! 

CETAIL PAGE .4C 

TOTAL COST ~IT 

677,000 

5,000 

4,500 

290,000 

5,000 

295,000 

LABCR ID: SWANLK EWIP IO: RG5918 Cur-ren::y in DOLLARS CRE\J ID: SWANLK UPS IO: RG5918 



Wed 23 Dec 1992 U.S. Army Corps of Engineers TitE 08:18:12 
PRO.ECT SWNLK3: SIIAN LAICE - REVISED PER CCMENTS - REHABILITATION AN:> ENHANCeENT 

DETAILED ESTIMAlE SWAN LAKE CETAIL PAGE 41 

30. Pl.ANNING, ENGINEERING,AND CESIGN 

30.J.-.-. e«.INEERING DI.RING ClUAHTY lDI CRBI ID ClJTPUT lABCR EQUIPMNT MATERIAL SUPPLIES TOTAL COST I.NIT 

30.J.-.-. e«.INEERING DlRING CDNSTRI.CTION 
\IECP's 11,000 0 0 0 11,000 

PERICDIC INSPECTIO 12,000 0 0 0 12,000 

30.J.-.-J.H.8. EilC - DAMS, SEDil'ENT CONTROL 
STRI.CTI.RES 

ax: - DAMS, SEDII£ 11,200 0 0 0 11,200 

ALL OTHER ax: 31,000 0 0 0 31,000 

e«.INEERING DlRING 65,200 0 0 0 65,200 

LABO< ID: SWANLK E0JIP ID: RG5918 Currency in DOLLARS CRE\I ID: SWANLK UPS ID: RG591B 



Wed 23 Dec 1992 U.S. Anny Corps of Engineers TIME 08:18:12 
PRO.ECT SWNUC:3: SWAN lAICE - REVISED PER CCMENTS - REHABILITATION AtO EHHANCeEHT 

DETAILED ESTIMA.TE SWAN LAKE DETAIL PN::E. 42 

30. Pl.ANNIN'.i, ENGINEERING,ANO DESIGN 

30.M.-.-. COST ENGIIEERING QUANTY LOI CREW IO Cl.lTPUT l.ABCR EQUil'MNT MA.TERI.AL SU"PLIES TOTAL COST UNIT 

COST ENGIIEERING 20,000 0 0 0 20,000 

30.N.-.-. CONSTRU:TION N¥:J 51.J>PLY CONTRACT 
ACTIVITIES 

CONSTROCTION AtC S 15,000 0 0 0 15,000 

PRO..ECT MANAGeENT 20,000 0 0 0 20,000 

MISCEU.ANEl.JS ACTI 8,000 0 0 0 8,000 

PLANNING, Et«,';INEER 1,109,700 0 0 0 1,109,700 

LABCR ID: SWANLK EClJIP ID: RG59t8 Currency in DOLLARS CREIJ ID: SWANLK UPS ID: RG5918 



11ec:1 23 Dec 1992 U.S. Arrtrf Corps of Engineers TU£ 08: 18: 12 

PRO.ECT ~UC3: SWAN LAICE - REVISED PER CCHENTS - REHABILITATION AtCJ ENHANCe£NT 

DETAILED ESTIMAlE SWAN LAKE DETAIL PN:;E. 43 

31. CONSTRUCTION l'WIAGe£HT 

3t .8.-.-. CONTRACT ADMINISTR CIUANTY UJH CREW ID ClJTPUT LA8CR BlUIFMHT MATERIAi. SUPPLIES TOTAL COST LNIT 

31. CCNSTRLCTION MANAG3£HT 

31.B.-.-. CONTRACT ADMINISTRATION 
CONTRACT AOMIN - S 90,000 0 0 0 90,000 

31.B.-.-B.-.2. CONTRACT ACHIN - DAMS, SEDift:NT 

CONTROL STRIJCTlRES 
CONTRACT AOMIN - D 10,000 0 0 0 10,000 

CONTRACT AOMINISTR 100,000 0 0 0 100,000 

LABCR ID: SWANLK EQ.JIP ID: RG591B Cur-r-en::y 1n DOl.LARS CRE1J ID: S\IANU: UPS ID: RG5918 



\led 23 Dec 1992 U.S. N"flo/ Corps of Engineers TIP£ 08:18:1 

DETAILED ESTIMATE 

PRO..ECT SWNUC3: S\WI lAICE - REVISED PER CCHEHTS - REHABILITATION A1'0 ENHANCEl'£NT 

SWAN LAKE OETAIL PAGE 4 

31. CONSTRU:TION HANAGe£NT 

31 .C. - • - • BENCHMARKS AHO BAS QUAHTY l.01 CRB/ ID 

BENOIMARKSAHDBAS 

31.D.-.-. REVIEW OF SKlP !RAWINGS 
REVIEW OF 9()P ORA 

(lJT'PUT 

31.0.-.-0.-.2. REVIEW OF SHCP DRA\IIt«iS-OAMS, 
SEDIIENT CONTROL STRl.CT\.RES 

REVIEW OF 9«JP ORA 

REVIEW OF 9«JP ORA 

5,000 

42,000 

11,700 

53,700 

L/\BCR ID: SWANLK EClJIP ID: RG591B Currency in DOLLARS 

ECUIPMNT 

0 

0 

0 

0 

MATERIAL SUPPLIES TOTAL COST Uff 

0 0 5,000 

0 0 42,000 

0 0 11,700 

0 0 53,700 

CRE\ol ID: SIJANU< UPS ID: RG591B 



Wed 23 Dec 1992 U.S. Army Corps of Engineers Til'E 08: 18: 12 
PRO.ECT SWNLK3: SWAN LAICE - REVISED PER CCM£NTS - REHABILITATION AK> EM-IANCB£NT 

DETAILED ESTIMATE S\IAN LAKE CETAIL PIGE 45 
31. CONSTRLCTION MANAGEJENT 

31.E.-.-. INSPECTION /MD OJA CUAHTY la. CREll IO WTPUT l.ABCR ECIUil'MNT MATERIAL 9.PPLIES TOTAL COST UUT 

31.E.-.-. INSPECTION /MD CIJALITY ASSlRAl«:E 

INSPECTION & Qo\-SW 48,000 0 0 0 48,000 

31.E.-.-E.-.2. INSPECTION & QA-DAMS, SEDUENT 
COKTROL STRLCTI.RES 

INSPECTION & Qo\-DA 11,700 0 0 0 11,700 

INSPECTION /MD OJA 59,700 0 0 0 59,700 

LABCR ID: SWANLK EQJIP IO: RG591B Currency in OOLLARS CRE1,/ ID: SWANLK UPS IO: RGS918 



Wed 23 Oec 1992 U.S. Anrrf Corps of Engineers TU£ 08:18: 

PRO.ECT SWNUC:3: SWAN LAICE - REVISED PER C<HENTS - REHABILITATION AND ENHANCB£HT 

DETAILED ESTIM6.TE SWAN I.AKE ceTAIL PIG=. 

31. CONSTROCTIOH MANAGEIEHT 

31. F. - • - • PRO.ECT OFFICE OPE QlJANTY lD4 CREW IO QJTPUT l.ABCR EIJJIPMNT M6.TERIAL SUPPLIES TOTAL COST UI 

31.F.-.-. PRO..ECT OFFICE OFSATION 

PRO.ECT OFFICE OPE 354,000 0 0 0 354,000 

31.F.-.-F.-.2. PRO.ECT·OFFICE Of'ERATION-OAMS, 
9:DifENT CONlR0L 

PRO.ECT OFFICE OPE 95,000 0 0 0 95,000 

PRO.ECT OFFICE OPE 449,000 0 D 0 449,000 

LABCR ID: SWANLK EWIP ID: RG5918 Qrr-ency in DOLLARS CREW ID: SWAHLK UPS ID: RG5918 



Wed 23 Dec 1992 U.S. Arr1rf Corps of Engineers TIIE 08: 18: 12 
PR0.ECT S\INU::3: SWAH LAICE .- REVISED PER COM:NTS - REHABILITATION AJID ENHANCaENT 

OETAILED ESTI~TE SWAH LJJCE OETAIL PAGE. 47 
31. CONSTRLCTION MANAGe£NT 

31.H.-.-. CCWTRACTOR INITIAT QUANTY UlM CREW ID CXJTPUT LABCR ECUIPHNT ~TERIAL &JPPLIES TOTAL COST UUT 

Olfl'RACTOR INITIAT 18,000 0 0 0 18,000 

31.P.-.-. PR0..ECT MANAGl3£NT 
PRO..ECTMANAGBENT 10,000 0 0 0 10,000 

31.P.-.-f'.-.2. l'R0.ECT IWWB£NT~,SEDil£NT 
CONTROL STRl.rTl.RES 

PRO.ECTMANAGBENT 1,600 0 0 0 1,600 

PRO..ECT MANAGBENT 11,600 0 0 0 11,600 

CONSTRUCTION~ 697,000 0 0 0 697,000 

SWAN I.AICE - REVISE 1.00 cA 3,183,647 1,522,203 950,204 201,912 5,857,966 5857966 

LABCR ID: SWANLK EQJIP IO: RGS918 Q.rrency in DOLLARS CRBJ IO: SWAHLK UPB IO: RG5918 



\Jed 23 Dec 1992 U.S. Army Corps of Engineers TU£ 08:18:1: 
PRO.ECT SWNLK3: SWAN I.AKE - REVISED PER CCM£HTS - REHABILITATic»I AN) ENHANCeENT 

5'1AN LAKE BACkLf> PAGE. 

""' CREI,/ BAOO.P -

-- L..ABCR- -- EWIP *-. TOTAi 

SRC ITB1 ID DESCRIPTic»I NO. I.Of RATE ID.RS COST HOl.RS COST COS' 

COOED PROD = 100% CREW HC1RS = 3 
MIL* H25CS003 E HYO EXCAV,CRWLR, 1 CY BKT 1.00 HR 29.12 1.00 29.12 29. t: 
MIL * XMIXX020 E Small Tools 1.80 HR 1.38 1.80 2.48 2.41 
MIL * 8-EQOPRCRHL Eq (per-, Cra,e/Shovl 1.00 HR 31.65 1.00 31.65 31.6! 
MIL* B-LABCRER L Labor-er (Semi-sit i l led) 2.00 HR 24.68 2.00 49.36 49.31! 
MIL* B-LABtRER F Labor-er- (Semi-skilled) 1.00 HR 25.t8 1.00 25.18 25.U 

TOTAi. 4.00 106.19 2.80 31.60 137 .7'i 

COOElC PROD·= 100% CREW HClJRS = 1013 
MIL* L50MF002 E LDR,W/BH,WH, 1CY FE BICT W/24•DI 1.00 HR 12.41 1.00 12.41 12.41 
MIL * XMIXX020 E Small Tools 0.30 HR 1.38 0.30 0.41 0.41 

MIL* B-EIXIF'RLT L Eq ~. Lig,t 1.00 HR 26.58 1.00 26.58 26.51: 

MIL* B-LABCRER L Lab0r-er (Semi-skilled) 3.00 HR 24.68 3.00 74.03 74.00 
MIL* B--LABCRER. F Lab0r-er (Semt-5kHled) 1.00 HR 25.18 1.00 25.18 25. tE 

TOTAi. 5.00 125.79 1.30 12.82 138.61 

lJlABH PROD= 100% CREW HClJRS = 7 

MIL * XMIXX020 E Small Tools 2.00 HR 1.38 2.00 2.76 2.71\! 

MIL * 8~ F Lab0r-er (Semf-5kHled) 1.00 HR 25.18 1.00 25. 18 25. tE 

MIL* B-LABCRER L Laborer- (Semi-5k i l led) 3.00 HR 24.68 3.00 74.03 74.CE 

TOTAi. 4.00 99.21 2.00 2.76 101.9? 

XASPA PROD= 100% CREW Ha.RS= 0 

MIL* A308K004 E ASPHALT FIN, 10' SPW, PtEU1 1.00 HR 32.79 1.00 32.79 32.7', 

MIL* T40XX013 E TR1XX OPT,FLATBED, 8' x 10.0' 1.00 HR 0.47 1 .00 0.47 0.47 

MIL* T50F0003 E TRK,HWY,4X2,F250,3/4T,8600 G,/W 1.00 HR 6.34 1.00 6.34 6.3' 

MIL * T50G'f012 E TRK, HWY, 2 AXLE, 24000 GN, 4X 1.00 HR 11 .68 1.00 11.68 11.68 

MIL * XMIXX020 E Small Tools 2.00 HR 1 .38 2.00 2.76 2.71\!i 

MIL* X-EQOl'RloEDF Outside ECJ,Jlp. Q:>. Medi1.111 1.00 HR 31.99 1.00 31.99 31.99 

MIL* X-EOOPRl£DL Outside ECJ,Jip. Q:>. Medi1.111 3.00 HR 31.49 3.00 94.47 94.47 

MIL * X-LABCRER L Outside Labc:rer- (Semi-5lt Hled) 5.00 HR 24.68 5.00 123.40 123.40 

MIL * x-~ Outside Truck Or-. Heavy 1.00 HR 29.44 1.00 29.44 29.44 

MIL* B15RS001 E STR. SWEEPER, SELF-FR<P 1.00 HR 8.22 1.00 8.22 8.22 

MIL* R30CA002 E ROLLER,STATIC,SELF,6891.,9 TIRE 1.00 HR 14.89 1.00 14.89 14.89 

MIL* R30ID005 E ROLLER,STATIC,SELF,12T,TAN>EM,S 2.00 HR 15.09 2.00 30.18 30.1S 

TOTAL. 10.00 279.30 10.00 107.33 386.63 

XSWNLAKE01 Crushed Stone PROO= 100% CREW HC1RS = 317 

MIL* L35CA007 E lDR,FE,CRWLR, 3.75 CY, 973 1.00 HR 68.16 1.00 68.16 68.\6 

MIL* X-EOOPRl"EDL Outside ECJ,Jip. Q:>. Medi1.111 2.00 HR 31.49 2.00 62.98 62.98 

MIL* G15CA001 E GRADER,MJT~,CAT12!Hi, ARTIC 1.00 HR. 22.09 1 .oo 22.09 22.09 

TOTAL 2.00 62.98 2.00 90.25 153.23 

LA&R ID: SIJANLK ECUIP IO: RG591B Curr-ency in DOLLARS CREI,/ IO: SWANLK UP8 ID: RG591B 



\Jed 23 Dec: 1992 U.S. Arffrt Corps of Engineers TU£ 08:18:12 

PRO..ECT SWNLK3: SWAN L/JCE - REVISED PER CCMENTS - REHABILITATION AN) ENHANCEJENT 

SWAN LAKE BACICUP PAGE 2 

""" CRal BACla.P """ 

-1.AB(R- - EOJIP ,._ TOTAL 

SRC ITEM ID OESCRIPTION NO. lDt RATE HOlRS COST KXRS COST COST 

XSWL.AkE'.02 Sant~tecl Fill (Scrapers) PROO = 10ot CREW HQ.RS= 134 

MIL * S15CA001 E SOUll'ER,SEL.F,14-20CY,24T,PWRSHF 2.00 HR 73.01 2.00 146.02 146.02 

MIL * T10CA016 E Bl.ACE, STRAIGHT ,HYOR,FOR 08 1.00 HR 6.42 1.00 6.42 6.42 

MIL * T15CA015 E OOZER,CWI.R,CAT D-SL, (.AOO Bl.ACE 1.00 HR 71.32 1.00 71.32 71.32 

MIL * X-£QOPRIEDI. 0utslde Eq.Jtp. Q:1. Mecnua 3.00 HR 31.49 3.00 94.47 94.47 

TOTAL 3.00 94.47 4.00 223.76 318.23 

XSWNI.JJCE03 ~y Run Stone PROO= 10ot CREW HClRS = 22 

MIL* L35CA007 E I.CR,FE,CRWLR, 3.75 er, 973 1.00 HR 68.16 1.00 68.16 68.16 

MIL * T10CA016 E Bl.ACE, STRAIGHT ,HYDR,FOR 08 1.00 HR 6.42 1.00 6.42 6.42 

MIL * T15CA015 E OOZER,CWLR,CAT 0-SL, (.AOO Bt.AIE 1.00 HR 71.32 1.00 71.32 71.32 

MIL * X-ECOPRJoEDL 0utslcle Eq.Jip. Q:,. Mediun 2.00 HR 31.49 2.00 62.98 62.98 

TOTAL 2.00 62.98 3.00 145.90 208.88 

XSWNI.JJCE04 Strtpptng PROO = 10ot CREW HCl.RS= 2463 

MIL * T10CA016 E BL.ACE, STRAIGHT ,HYOR,FOR 08 2.00 HR 6.42 2.00 12.84 12.84 

MIL * T15CA015 E DOZER, OILR, CAT 0-SL, (.AOO BLADE 2.00 HR 71.32 2.00 142.64 142.64 

MIL* X-EQOPRfEDL Outside Eq.Jip. Q:,. Mecfo.m 2.00 HR 31.49 2.00 62.98 62.98 

TOTAL 2.00 62.98 4.00 155.48 218.46 

XSWNI.JJCEOS Clearing PROO = 100% CREW HQ.RS = 32 

MIL* L3SCA007 E LDR,FE,CRWLR, 3.75 er, 973 1.00 HR 68.16 1.00 68.16 68.16 

MIL * T10CA016 E Bl.ACE, STRAIGHT ,HYOR,FOR 08 1.00 HR 6.42 1.00 6.42 6.42 

MIL * T15CA015 E OOZER.,C\JLR,CAT 0-SL, (.AOO BL.Aa: 1.00 HR 71.32 1.00 71.32 71.32 

MIL * T55CA001 E TRK,OFF-HWY ,35T 22-30CY, 769C 1.00 HR 67.7S. 1 .oo 67.75 67.75 

MIL * XMIXX020 E Small Tools 1.00 HR 1.38 1.00 1.38 1.38 

MIL * X-£QOFRIEDL <lltslde Eq.Jip. Q:,. Mediua 2.00 HR 31.49 2.00 62.98 62.98 

MIL * X-LABCRER L <lltside Laborer (Semi-5kHlec:1) 2.00 HR 24.68 2.00 49.36 49.36 

MIL * X-TRKCMUM.. Outside Truck Or. Heavy 1 .00 HR 29.44 1.00 29.44 29.44 

TOTAL 5.00 141.78 5.00 215.03 356.81 

XSWNLAICE06 Seecling (Small Areas By hand) PROO = 10ot CRE\J HCl.RS = 710 

MIL * T50IT003 E TRK, HIIY, 21,700GW, 4X2, 2 AXL 1 .00 HR 12.12 1.00 12. 12 12.12 

MIL * XMIXX020 E Small Tools 1.00 HR 1 .38 1.00 1.38 1.38 

MIL * X-l.ABCRER L Outside Laborer (Semi-skilled) 2.00 HR 24.68 2.00 49.36 49.36 

TOTAL 2.00 49.36 2.00 13.50 62.86 

XSWNLAKE08 Seeding (Large Areas - Mechanical) PROO = 100% CRE\J Ha.RS = 352 

MIL* T25.1)001 E TRACT<R,\JH,FARM, .D-2155 1.00 HR 5.77 1.00 5.77 5.77 

MIL * T50F0003 E TRK,H\IY,4X2,F250,3/4T,8600 GN 1.00 HR 6.34 1.00 6.34 6.34 

MIL * X-ECOPRM:DL Clltside Eq.Jip. ~- Mediun 1.00 HR 31.49 1.00 31.49 31.49 

MIL * X-1.ABCRSR L Outside Laborer (Semi-Ski lted) 2.00 HR 24.68 2.00 49.36 49.36 

USR * 54501<004 E Hydro-Seeder 1.00 HR 5.69 1.00 5.69 5.69 

TOTAL 3.00 80.85 3.00 17.80 98.65 

L.ABCR IO: SVANLK ECJJIP ID: RGS918 Currency in DOLLARS CREW IO: SIJANLK UPS IO: RG5918 



\led 23 Dec 1992 U.S. Anrrf Corps of Engineers TIIE 08: 18: 12 

PRO..ECT SWLK3: S\IAH LAKE - REVISED PER CCHENTS - REHABILITATION NC> EHHANCBENT 

SRC ITEM ID CESCRIPTION 

XSWNLAKE09 Stone Placement (Barged Stone) 

HIL * H25K0007 E HYO EXCAV ,CRWLR,3 Cf BICT 

HIL * L35CAD07 E LDR,FE,CRWLR, 3.75 CY, 'TT3 

HIL * T10CA016 E Bl.AIE, STRAIGKT ,HYOR,FCR 08 

HIL * T15CA015 E DOZER,CWLR,CAT 0-81., (ACD st.ACE 

HIL * TSSOJ005 E TRK,OFF,R~,20-26CY,35T,D350 

HIL * X-ax>F'Rl£DL Outside Eq.Jip. Q:>. Mediun 

HIL * X-TRICOVRHVI.. Outside Truck Dr. Heavy 

TOTAL 

SlJAH LAXE 

- CRE\I BACXl.P ** 

NO. LO! RATE 
-- LABCR **** 
tO.RS COST 

PROO= 100% 

1.00 HR 
1.00 HR 

1 .00 HR 
1.00 HR 

3.00 HR 
3.00 HR 

3.00 HR 

125.32 
68.16 
6.42 

71.32 
59.47 
31.49 
29.44 

3.00 

3.00 

6.00 

94.47 

88.32 

182.79 

XSWNLAKE10 Semi-Q::iq:,ac::ted EMB(Sc:rapers W/Push Dozer) PROO= 100% 

HIL * S15CA001 E SCRAPER,SE1.F, 14-20CY,24T,PWRSHF 

HIL * T10CA016 E 81.AfE, STRAIGHT,HYOR,FCR 08 

HIL * T10CA019 E 81.AIE, PUSH PLATE FtR 08 

HIL * T15CA015 E DOZER,CWLR,CAT 0-81., (AIX> BLAOE 

HIL * X-EQ0F'RIEDL Outside Eq.Jip. Q:>. Mediun 

TOTAL 

XSWNLAKE11 Floating Plant W/Di-agl ire & Clan 

HIL * 835tE009 E eu::KET, ORAGLINE, LT\IT, 4.5 CY 

MIL.* C85AM003 E CRA,ORAG/CLAM,4.SCY,9S'B,ADO BK 

USR * XXOXX011 E Spud Barge 

MIL* X-EQOPRHEDL Outside Eq.Jip. Q:>. Mediun 

MIL* X-ECOPROILL Outside Oiler 

MIL* X-LAB<RER L Outside Laber-er (Semi-skilled) 

MIL* XXOXX002 E 75Dtl> Push Boat 
USR * XXOXX013 E \krk Barge 

TOTAL 

XSWNLAKE12 Ditching W/Hyd Excavator 

HIL * H251C0007 E HYO EXCAV,CRWLR,3 Cf BICT 

HIL * TSSCA001 E TRK,OFF-HWY ,35T 22-30CY, 769C 

HIL * X-EQOPRHEDL Outside Eq..sip. Q:>. Mediun 

HIL * X-TRICO'v'RtM.. Outside Truck Or. Heavy 

TOTAL 

XSWNL.AKE13 Shaping Crew 

MIL * T10CA016 E BL.Aa:, STRAIGHT ,HYOR,FCR 08 

HIL * T15CA015 E DOZER,CWLR,CAT 0-81., (AIX> Bl.Ate 

MIL * X-EOOF'RHEDL Outside Eq.Jip. Q:>. Mediun 

TOTAL 

2.00 HR 
2.00 HR 

t.00 HR 
2.00 HR 
4.00 HR 

1.00 HR 
1.00 HR 

t.00 HR 
2.00 HR 
1 .00 HR 
2.00 HR 
1 .DO HR 
1 .00 HR 

1.00 HR 
2.00 HR 
1.00 HR 

2.00 HR 

2.00 HR 
2.00 HR 
2.00 HR 

73.01 
6.42 
0.26 

71.32 
31.49 4.00 

4.00 

PROO= 100% 

3.10 
109.71 

20.00 
31.49 

25.27 
24.68 
84.45 

8.50 

2.00 
1.00 
2.00 

s.oo 

PROO= 100% 

125.32 
67.75 
31.49 

29.44 
1.00 

2.00 

3.00 

PROO = 100% 

6.42 
71.32 
31.49 2.00 

2.00 

125.96 

125.96 

62.98 
25.27 
49.36 

137.61 

31.49 

58.88 

90.37 

62.98 

62.98 

BACICUP PAGE 3 

**** EQJIP **** 
Kl.RS COST 

TOTAL 
COST 

1.00 
1.00 
1.00 
1.00 
3.00 

7.00 

CREW HO.RS = 349 
125.32 
68.16 
6.42 

71.32 
178.41 

449.63 

12S.32 
68.16 
6.42 

71.32 
178.41 
94.47 

88.32 

632.42 

CREW HO.RS = 405 

2.00 146.02 146.02 

2.00 
1.00 
2.00 

7.00 

1.00 
1 .oo 
1 .oo 

1.00 
1.00 

5.00 

1.00 
2.00 

3.00 

12.84 
0.26 

142.64 

301.76 

12.84 
0.26 

142.64 
12S.96 

427.72 

CREW HO.RS= 2070 

3.10 3.10 

109.71 

20.00 

84.4S 

8.50 

225.76 

109.71 

20.00 
62.98 
25.27 
49.36 
84.45 
a.so 

363.37 

CREW Ha.RS = 253 

12S.32 
13S.50 

260.82 

125.32 
135.50 
31.49 

58.88 

351. 19 

CREW HO.RS = 671 

2.00 12.84 12.84 

2.00 142.64 

4.00 155.48 

142.64 
62.98 

218.46 

LASCR ID: SWANLK Ea.JIP IO: RG591B Qrren::y in DOLLARS CREW ID: SWAHLK UPS IO: RG591B 



Wed 23 Dec: 1992 U.S. Army Corps of Engineers TUE 08: 18: 12 
PRO..ECT SWNLK3: SVAN LAKE - REVISED PER C<MENTS - REHABILITATION MO ENHANCB£NT 

SVAN LAKE BAOCtJP PAGE 4 

- CREW BA0ClP -

-LASGR-- _,_, EWIP -- TOTAL 

SRC ITEM IO DESCRIPTION NO. LOI RATE !ORS COST HOI.RS COST ccsr 

XSWNLAICE14 Structural Excavat !en PROO= 100lt CREW HO.RS .. 103 

MIL * H251C0OO7 E HYO E)CCAV,CR\ILR,3 CY BKT 1.00 HR 125.32 1.00 125.32 125.32 

MIL * L35CA0O7 E UR,FE,CR\A.R., 3.75 Cf, 9'T3 1.00 HR 68.16 1.00 68.16 68.16 

MIL * X-EQOl'R)EDL Outside Eq.,!p. ~- Medlun 2.00 HR 31.49 2.00 62.98 62.98 

TOTAL 2.00 62.98 2.00 193.48 256.46 

LA8CR ID: SVANLIC EQJIP IO: RG5918 Cur-r-en::y In DOLLARS CREW IO: SVANLK UPS ID: RG5918 



Wed 23 Dec 1992 U.S. Army Corps of Engineer-s TUE 08:18:12 

PRO.ECT S\,INUC:3: S\JMI LAKE - REVISED PER CCMENTS - REHABILITATION AN:> ENHANC8£NT 

SWAN LAKE BACIO.JP PAGE 5 

** CREW' BACKUP - LE\JEL 1 ** 

ITB4 ID OESCRIPTICN 

04. DAMS 
COOEK PROO= 100% CREW HCl.RS = 1003 

XSWNL.AICE04 Sti-ipping PROO= 100% CREW HCI.RS = 2379 

XSWNl.AICE06 Seeding (Small Ai-eas By haid) PROO= 100% CREW HCl.RS = 675 

06. FISH ANO WILDLIFE FACILITIES 

COOEK PROO= 100% CREW HCl.RS = 3 

XSWNLAICE01 Cr-ushed Stone PROO = 100% CREW HCl.RS = 'Z7 

XSWNLAICE02 Semi-Q:xspac:ted Fill (Scl"apei-s) PROO= 100% CREW Ha.RS = 25 

XSWNLAKE03 Quar-r-y Run Stene PROO :z: 100% CREW HCl.RS = 7 

XSWNlAICE04 Sti-ipping PROO= 100% CREW HCl.RS = 7 

XSWNLAKEOS Clear-ing PROO= 100% CRal HCLRS = ·2 

XSWNLAKE06 Seeding (Small Ai-eas By hand) PROO= 100% CRal HCl.RS = 4 

08. ROADS,RAII.ROADS, ANO BRIDGES 

XSWNLAKE01 Cr-ushed Stone PROO= 100% CREW Ha.RS = 42 

XSWNL.AICE02 Semi-<:a1')acted Fill (Sc:r-apers) PROO= 100% CREW HCl.RS = 8 

XSWNLAKE04 Sti-ipping PROO= 100% CRal Ha.RS = 12 

11. LEVEES MD Fl.OCOJALLS Aa::) 

ODED PROO = 100% CREW HO.RS = 3 

COOEK PROO = 100% CRal HCl.RS = 8 

XASPA PROO = 100% CREW HO.RS= 0 

XSWNLAKE01 Cr-ushed Stone PROO = 100% CREW Ha.RS= 247 

XSWNLAKE03 Qua.-i-y Run Stene PROO = 100% CREW Ha.RS = 15 

XSWNL.AICE04 Sti-ipping PROO = 100% CREW HO.RS = 64 

XSWNLAICEOS Clear-ing PROO= 100% CREW Ha.RS = 18 

XSWNLAKE06 Seeding (Small Ai-eas By hand) .-PROO= 100% CREW HCLRS = 32 

XSWNLAKE08 Seeding (Lai-ge Ai-eas - Mechanical) PROO = 100% CREW Ha.RS = 352 

XSWNLAKE09 Stone Placement (Bar-ged Stone) PROO = 100% CREW HO.RS= 315 

XS\INLAICE1O Semi-caipacted EMB(Sc:r-apei-s W/Push Dozer) PROO = 100% CREW HCl.RS = 405 

XSWNLAKE11 Floating Plant W/Di-agl ine & Clan PROO= 100% CREW HCl.RS = 2070 

XSlJNl.AICE13 Shaping C.-ew PROO= 100% CREW HCl.RS = 552 

13. PlMPIN'.i Pl.AMT 
ULASH PROO = 100% CREW HCl.RS = 7 

XSWNLAICEO1 Cr-ushed Stone PROO = 100% CREW Ha.RS = 1 

XSWNLAKEO2 Semi-<:a1')acted Fill (Sc:r-aper-s) PROO= 100% CREW Ha.RS = 101 

XSWNLAICEOS Clear-ing PROO= 100% CREW HCl.RS = 12 

XSWNLAKE09 Stone Placement (Bai-ged Stone) PROO = 100% CREW HCl.RS = 34 

XSWNLAKE12 Ditching W/Hyd Excavatoi- PROO= 100% CREW HCl.RS = 253 

XSWNLAICE13 Shaping Ci-ew PROO= 100% CREW Ha.RS= 119 

XSWNLAKE14 Structu.-al Excavation PROO = 100% CREW HCI.RS = 103 

18. CULTLRAL RESCl.RCE PRESERVATION 
30. PLANNING, El«iINEERING,AN:> DESIGN 

31. CONSTRUCTIOH MANAGaEHT 

Ea.JIP ID: RG591B Currency in DOLLARS CREW IO: SWANLK UPB IO: RG591B 



Wed 23 Dec 1992 U.S. Army Corps of Engineers TIIE 08: 18: 12 

PRO.ECT SWNUC3: SWAN LAKE - REVISED F'a COM:NTS - REHABILITATitfl AH:> ENHANCe£NT 

SIJAN LAKE 8ACIQJP PAGE 6 
""' LA80R BACXlP ,,... 

""""""TOTAL,,..._ 

SRC LABCR IO DESCRIPTION BASE CM:RTM TI<S/INS FRNG TRVI. RATE lJO,I I.F'OATE DEFAULT 

MIL B-EOOPRCRN Eq Q)er', 0--/Sholrl 20.85 0.0% 25.0% 5.59 o.oo 31.65 HR 12/01/92 26.00 3 

MIL B-ElXIFRLT Eq Q)er', L tght 16.79 0.0% 25.0% 5.59 o.oo 26.58 HR 12/01/92 23.68 1013 

MIL B-LABtRER Laborer'/lielper 16.95 0.0% 25.0% 3.49 o.oo 24.68 HR 12/01/92 20.20 4088 

MIL X-ElXIFRLT Outside Eq.Jlp. Light 16.79 0.0% 25.0% 5.59 o.oo 26.58 HR 12/01/92 23.68 2976 

MIL X-EQOFIRfED Outside ·Eq.Jlp. ~- Mecliua 20.72 0.0% 25.0% S.59 o.oo 31.49 HR 07/29/91 25.06 15221 

MIL X-ElXIFROIL Outside Oller- 15.74 0.0% 25.0% S.59 o.oo 25.27 HR 12/01/92 19.72 2070 

MIL X-1.ABCRER Outside Laborer- 16.95 0.0% 25.0% 3.49 o.oo 24.68 HR 07/29/91 20.20 7111 

MIL X-TI007,/RHV' Outs Ide Truck Or. Heavy 20.02 0.0% 25.0% 4.41 o.oo 29.44 HR 07/30/91 22.02 1910 

LABCR ID: SWANLK EWIP IO: RG591B urren::y in DOLLARS CREW ID: SWANLK uP8 ID: RG591B 



Wed 23 Dec 1992 U.S. Army Cor;,s of Engineers TUE 08:18:1:; 

PRO.ECT SWNUC:3: SWAN LAJCE - REVISED PER CCMENTS - REHABILITATI~ AN> ENHANCEIENT 
SJAN LAKE BACKU> PAG: 

- LASCR BAOQJP - LE\£L 1 -

- TOTAL -
SRC LA8CR IO CIESCRIPTION BASE 01,1:RTH T)(S/INS FRNG TR\IL RATE I.DI t.POATE DEFAULT t«llRS 

04. DAMS 
MIL 8-EQOPRLT Eq q,er-, Li~t 16.79 0.0% 25.0% 5.59 o.oo 26.58 HR 12/01/92 23.68 1003 

MIL 8-LASCRER Labor-er/Helper 16.95 0.0% 25.0% 3.49 o.oo 24.68 HR 12/01/92 20.20 4011 

MIL X-BX>PRM:0 Outside ECJJip. ~- Mecnun 20.72 0.0% 25.0% 5.59 0.00 31.49 HR 07/29/91 25.06 4944 

MIL X-1.AS(RER Outside Laber-er 16.95 0.0% 25.0% 3.49 o.oo 24.68 HR 07/29/91 20.20 2129 

MIL X-TRKDIIRHV Outside Truck Or. Heavy 20.02 0.0% 25.0% 4.41 0.00 29.44 HR 07/30/91 22.02 324 

06. FISH At.:> WILDLIFE FACILITIES 
MIL 8-ElX>PRLT Eq q,er-, Li~t 16.79 0.0% 25.0% 5.59 o.oo 26.58 HR 12/01/92 23.68 3 

MIL 8-1.AS(RER Labor-er /Helper- 16.95 0.0% 25.0% 3.49 o.oo 24.68 HR 12/01/92 20.20 12 

MIL X-BX>PRM:0 Outside Eq.Jip. ~- Mediua 20.72 0.0% 25.0% 5.59 0.00 31.49 HR 07/29/91 25.06 161 

MIL X--LAB(RER Outs I de Labcr-ec- 16.95 0.0% 25.0% 3.49 o.oo 24.68 HR 07/29/91 20.20 12 

MIL X-TRICO\IRHV Outside Truck Or. Heavy 20.02 0.0% 25.0% 4.41 0.00 29.44 HR 07/30/91 22.02 2 

08. ROAOS,RAILROAOS, AND BRIDGES 
MIL X-BXlf'RM:D Outside Eq.Jlp. ~. Mediun 20.72 0.0% 25.0% 5.59 0.00 31.49 HR 07/29/91 25.06 133 

11 • LEVEES AHO Fl.OOCWALLS 
MIL 8-EOOPRCRN Eq q,er-, Cr-ane/Shovl 20.85 0.0% 25.0% 5.59 0.00 31.65 HR 12/01/92 26.00 3 

MIL B-ECXlFRLT Eq q,er-, Li~t 16.79 0.0% 25.0% 5.59 o.oo 26.58 HR 12/01/92 23.68 8 

MIL 8-LABtRER Labor-er/Helper 16.95 o.o, 25.0% 3.49 o.oo 24.68 HR. 12/01/92 20.20 38 

MIL X-ECXll'RtED Outside Eq.Jip. ~- Mediuu 20.72 0.0% 25.0% 5.59 0.00 31.49 HR 07/29/91 25.06 8853 

MIL X-ECX>FROIL Outside Oiler 15.74 0.0% 25.0% 5.59 o.oo 25.27 HR 12/01/92 19.72 2070 

MIL X-LAB(RER Outside Laber-er 16.95 0.0% 25.0% 3.49 0.00 24.68 HR 07/29/91 20.20 4947 

MIL X-TRKDIIRHV Outside Truck Or-. Heavy 20.02 0.0% 25.0% 4.41 0.00 29.44 HR 07/30/91 22.02 965 

13. PI.NPIIC PLAHT 
MIL 8--LAB(RER Labcrer /Helper- 16.95 0.0% 25.0% 3.49 o.oo 24.68 HR 12/01/92 20.20 26 

MIL X-EOOPRLT Outside Eq.Jip. Light 16.79 0.0% 25.0% 5.59 0.00 26.58 HR 12/01/92 23.68 2976 

MIL X-BX>PRM:0 Outside EqJip. ~- MediUD 20.72 0.0% 25.0% 5.59 o.oo 31.49 HR 07/29/91 25.06 1130 

MIL X-L.ABCRER Outside Labcr-ec- 16.95 0.0% 25.0% 3.49 o.oo 24.68 HR 07/29/91 20.20 23 

MIL X-TRKDIIRHV Outside Truck Dr. Heavy 20.02 0.0% 25.0% 4.41 0.00 29.44 HR 07/30/91 22.02 620 

18. Q.l.~L RESCX.RCE PRESERVATION 
30. PLANNING, ENGINEERIN:i,AN> OESIGN 

31. ~ION MANAGe£NT 

LABO< IO: S\IANLK EQJIP IO: RG591B Ctrr-ency in DOLLARS CREW IO: SWANUC: UPS IO: RG591B 



Wed 23 Oec: 1992 U.S. Army Corps of Engineers TUE 08:18:12 
PRO.ECT SWNUC3: SWAN LAICE - REVISED PER CCMENTS - REHABILITATION AN:> EHHAHCE1ENT 

SWAN LAICE BAOaJP PAGE 8 

- ECUIFM:NT BACICl.P -

TOTAL 11nt 

SRC EWIP IO DESCRIPTION DEPR CAPT FlEL FOG EQ REP TRlol?. TR REP TOTAL I.DI tO..RS 

MIL A309K004 ASPHALT FIN, 10' SPW, PIEI.M 11.01 4. 16 15.08 32.79 HR 8 

MIL 815RS001 STR. SWEEPER, SEl.F-f'ROP 2.29 0.71 3.00 8.22 HR 0 

MIL 835tE009 Bt.0CET, DRAGl.ItE, L 1VT, 4 .5 Cf 1 .47 0.40 1.23 3.10 HR 2086 

MIL C85AM003 CRA,ORAG/CI.N4,4.5Cf ,95'8,AOO BICT 38.33 19.86 45.19 109.71 HR 2086 

MIL G15CA001 GRACER,M:JTOR,CAT12D-G, ARTIC 7.00 3.47 8.28 22.09 HR 317 

MIL H25CS003 HYO EC.AV ,CRWLR, 1 Cf BKT 10.44 3.47 11.12 29.12 HR 11 

MIi. H25K0007 HYO EC.AV ,CRWI.R,3 Cf BKT 42.14 16.50 55.45 125.32 HR 714 

USR L1CM:009 Air Clrtain Destr-uctor- 3.00 1.60 8.87 13.47 HR 8 

MIL l.35CA007 UR,FE,CRWLR, 3.75 Cf, 973 19.66 7.19 34.68 68.16 HR 832 

MIL L51l'F002 LDR,W/BH,WH, 1Cf FE 8"T W/24•0IP 3.66 1.54 5.05 12.41 HR 1021 

MIi. R30CA002 ROl.LER,STATIC,SEl.F,68-W,9 TIRE 5.24 1.65 s.75 14.89 HR 0 

MIL R30I0005 ROLLER,STATIC,SEl.F, 12T, TAN>EM,SD s. 13 1.87 5.55 15.09 HR 

MIL S15CA001 SCRAPER ,SELF, 14-20CY, 24T, Po1RSHF 24.55 8.84 30.80 73.01 HR 1086 

USR S4SOA004 Hydro-Seeder 2.20 0.25 3.24 5.69 HR 352 

MIL T10CA016 BLADE, STRAIGKT ,H'tDR, FOR 08 2.68 0.99 2.75 6.42 HR 7624 

MIL T10CA019 BLADE, FUSH PLATE RR 08 0.09 0.03 0.14 0.26 HR 413 

MIL T15CA015 OOZER,CWLR, CAT l>-8L., (Aro BLADE) 22.30 8.19 30.25 71.32 HR 7624 

MIL T2S.D001 TRACTCR,WH,FARM, .1>-2155 1.55 0.47 2.20 S.77 HR 360 

MIL T40XX013 TRLX:K OPT ,FLATBED, 8' x 10.0' 0.23 0.07 0.17 0.47 HR 6 

MIL T45>0<023 TRlC TRLR,LOWBOY, 120 TON, 4 AXLE 4.76 2.60 6.65 14.01 HR 300 

MIL T50FOD03 TRK,H\l'f ,4X2,F250,3/4T ,8600 G,/1,/ 1.25 0.38 2.12 6.34 HR 358 

MIL T50F0013 TRK, ~. 52,400 GtN, 3 AXLE 6.23 1.97 8.79 25.59 HR 300 

MIL T50GM012 TRK, HWY, 2 AXLE, 24000 GW, 4X2 2.55 0.89 3.89 1J.68 HR 6 

MIL T50IT003 TRK, HWY, 21,700GW, 4X2, 2 AXLE 2.60 0.91 4.00 12. 12 HR 716 

MIL T55CA001 TRK,OFF-+IWY,35T 22-30CY, 769C 23.06 9.66 27.01 67.75 HR 546 

MIL T5SOJ005 TRK,OFF,R-iX.NP,20-26CY,35T,0350C 20.11 8.65 26.08 59.47 HR 1056 

MIL XMIXX020 Small Tools 1.38 1 .38 HR 1065 

MIL XXOXX002 750il> Push Boat 84.45 84.45 HR 2070 

USR XXOXXOOS 2300 t-p Tow Boat 256.01 256.01 HR so 

USR XXOXX011 5j:lucl Barge 20.00 20.00 HR 2120 

USR XXOXX013 Work Barge 8.50 a.so HR 2120 

LA8(R IO: SWANLK ECUIP ID: RG5918 Cur-rency in DOLLARS CRE\,I IO: SWAHLK Uf'B ID: RG591B 



Wed 23 Dec 1992 U.S. Anrrf Corps of Engineers TUE 08:18:1: 

PRO.ECT SWNUC3: S\IAN lAICE - REVISED Pa CCHENTS - REHABILITATION 00 ENHANCEf£NT 

S\IAN LAKE BACICLf> PAG=. 

""' E0JIP!EHT BACKUP - l.E\IEL 1 ""' 

-------------------------------------------------~TOTAL 
SRC EClJIP ID 

04. DAMS 

MIL A30BIC004 
MIL B35tE009 

MIL C85N4003 

MIL H2SCS003 
MIL H25K0007 

USR L 1 OVE009 
MIL L35CA007 

MIL LSOl'F002 
MIL S15CA001 

MIL T10CA016 
MIL T10CA019 

MIL T15CA01S 

MIL T2SJD001 

MIL T40XX013 

MIL T4SXX023 

MIL T50F0003 

MIL T50F0013 

MIL TSOGH012 

MIL TSOIT003 

MIL T5SCA001 

MIL TSSDJ005 

MIL XMIXX020 

USR XXOXXD08 

USR XXOXX011 

USR XXOXX013 

DESCRIPTION 

ASPHALT FIN, 10' SPW, AEll'I 
Bt.CICET, DRAGLINE, LlVT, 4.5 Cf 

CRA,DRAG/CLAM,4.50' ,9S'B,JOO BICT 

HYO EXCAV,CRWLR, 1 CY BICT 
HYO EXCAV,CRWLR,3 CY BICT 
Alr C&.rtaln Destruc:tor-
UlR,FE,CRWLR, 3.75 Cf, 973 

UlR,W/BH,WH, 1CY FE BICT W/24•DIP 

SCRAPER,SELF,14-20CY,24T,PWRSHF 

Bl.ACE, STRAIGHT,HYOR,RlR 08 
Bl.ACE, PUSH PLATE FCR D8 
DOZER,CWLR,CAT 0-SL, (AID BLACE) 
TRACTCR,WH,FARM, .l>-2155 

TRUJ< OPT,FLATBED, 8' x 10.0' 

TRK TRLR,LOWBOY, 120 TON, 4 AXLE 
TRK,HWY,4X2,F250,3/4T,8600 GVW 
TRK, HWY, 52,400 rNW, 3 AXLE 
TRK, HWY, 2 AXLE, 24000 GIN, 4X2 

TRK, HWY, 21,700GW, 4X2, 2 AXLE 

TRK,OFF-tM' ,35T 22-30CY, 769C 

TRK,OFF,R-D.MP,20-26CY,35T,0350C 

Small Tools 
2300 hp Tow Boat 
Sl)ud Barge 
Werk Barge 

06. FISH At«:> WILDLIFE FACILITIES 

MIL G1SCAOD1 GRACER,K>TCR,CAT12o-G, ARTIC 

MIL L3SCA007 

MIL LSOfoF002 

MIL S1SCA001 

MIL T10CA016 

MIL T1SCA015 

MIL TSOIT003 

MIL T5SCA001 

MIL XMIXX020 

UlR,FE,CRWLR, 3.75 CY, 973 

UlR,W/BH,WH, 1CY FE BICT W/24•DIP 

SCRAPER,SELF,14-20CY,24T,PWRSHF 

Bl.Are, STRAIGHT ,HYOR,RlR D8 
DOZER,CWLR,CAT 0-SL, (AID BLACE) 

TRK, HWY, 21,700GW, 4X2, 2 AXLE 

TRK,OFF-ff\lY,35T 22-30CY, 769C 

Small Tools 

08. ROADS,RAILROADS, AHO BRIDGES 
MIL G15CA001 

MIL L35CA007 

MIL S15CA001 

MIL T10CA016 

MIL T1SCA015 

GRACER,K>TCR,CAT12o-G, ARTIC 

UlR,FE,CRWLR, 3.75 CY, 973 

SCRAPER,SELF, 14-20CY ,24T ,PWRSHF 

BLAOE, STRAIGHT,HYOR,RlR 08 
OOZER,CWLR,CAT 0-SL, (AID Bl.ACE) 

1 1 • LEVEES AND FLOCDIALLS 

MIL A30BK004 

MIL B15RS001 

MIL B35tE009 

MIL C85»1003 

MIL G15CA001 

L.ASCR ID: S\IANLK 

ASPHALT FIN, 10' SPW, PIElN 

STR. S\IEEl'ER, SEI.F-f'RCP 

BLCKET, ORAGLINE, LTWT, 4.5 CY 
CRA,ORAG/CLN1,4 .SO', 95'8,ADO BKT 

GRAI:ER,M>TCR,CAT12o-G, ARTIC 

E0JIP IO: RG5918 

OEPR 

11 .01 

1.47 

38.33 

10.44 

42.14 

3.00 

19.66 
3.66 

24.55 

2.68 
0.09 

22.30 

1.55 

0.23 

4.76 

1.25 

6.23 

2.55 

2.60 

23.06 
20.11 

1.38 

256.01 

20.00 

a.so 

7.00 

19.66 
3.66 

24.55 

2.68 
22.30 

2.60 
23.06 

1 .38 

7.00 

19.66 
24.55 

2.68 
22.30 

11 .01 

2.29 
1.47 

38.33 
7.00 

CAPT 

4.16 

0.40 

19.86 

3.47 

16.50 
1.60 
7.19 

t.54 
8.84 
0.99 
0.03 
8.19 

0.47 

0.07 

2.60 

0.38 

1.97 

0.89 
0.91 

9.66 

8.65 

3.47 

7.19 

1.54 
8.84 
0.99 

8.19 
0.91 

9.66 

3.47 

7.19 

8.84 
0.99 

8.19 

4.16 

0.71 
0.40 

19.86 
3.47 

Fl.EL 

Curr-ency in DOLLARS 

F(X; EC REF' TR TR REP TOTAL lD! 

15.08 
1.23 

45.19 

11.12 

55.45 
8.87 

34.68 
5.05 

30.80 

2.75 
0.14 

30.25 

2.20 

0.17 

6.65 
2.12 

8.79 

3.89 
4.00 

27.01 

26.08 

8.28 
34.68 
5.05 

30.80 

2.75 
30.25 

4.00 

27.01 

8.28 
34.68 

30.80 

2.75 
30.25 

15.08 
3.00 
1.23 

45.19 

8.28 

32.79 HR 
3.10 HR 

109. 71 HR 

29. 12 HR 
125.32 HR 
13.47 HR 
68.16 HR 

12.41 HR 
73.01 HR 

6.42 HR 
0.26 HR 

71.32 HR 
5.77 HR 
0.47 HR 

14.01 HR 
6.34 HR 

25.59 HR 
11.68 HR 
12.12 HR 
67.75 HR 
59.47 HR 

1 .38 HR 

256.01 HR 
20.00 HR 

8.50 HR 

22.09 HR 
68.16 HR 

12.41 HR 
73.01 HR 

6.42 HR 
71.32 HR 

12. 12 HR 

67.75 HR 

1.38 HR 

22.09 HR 

68.16 HR 

73.01 HR 

6.42 HR 
71.32 HR 

32.79 HR 
8.22 HR 
3.10 HR 

109.71 HR 

22.09 HR 

tO.RS 

8 
16 
16 

8 
8 
8 
8 

1011 

8 
4766 

8 
4766 

8 
6 

300 

6 
300 

6 
681 

8 
8 

975 

50 
so 
50 

27 

36 
3 

49 

48 

48 
4 

2 
7 

42 

42 

17 

32 
32 

0 
0 

2070 

2070 

247 

CREW ID: S\IAHLK UPS IO: RG591B 



Wed 23 Dec 1992 U.S. Arfffy Corps of eng;neer-s TU£ 08:18:12 

PRO.ECT SWNua: SWAN LAICE - REVISED PER CC>IENTS - REHABILITATION NO ENHANCEIENT 

S\IAN LAKE BAOQppA(;E 10 

""" EQJIPt£NT BAOQJP - I.E'JEL t """ 

TOTAL -

SRC Ea.JIP IO OESCRIPTIO. OEPR CA.PT FlEL FCG EQ REP TR loR lR REP TOTAL UlJol tO.RS 

MIL H25CS003 HYO cXCAV ,CR.WLR, t CY BICT 10.44 3.47 11.12 29.12 HR 3 

Ml L H251C0007 HYO cXCAV,CJM.R,3 CY BKT 42.14 16.50 55.45 125.32 HR 315 

MIL L35CA007 UlR,FE,CRWLR, 3.75 c:r, 973 19.66 7.19 34.68 68.16 HR 595 

MIL L50MF002 UlR,W/BH,WH, 1CY FE BKT W/24•DIP 3.66 1.54 5.05 12.41 HR 8 

Ml L R30CA002 ROLLER,STATIC,SEI.F,68-W,9 TIRE 5.24 1.65 5.75 14.89 HR 0 

MIL R30W005 ROLLER,STATIC,SEI.F, 12T, TANlEM,SO 5.13 t.87 5.55 15.09 HR 

MIL S15CA001 SCRAPER, SEI.F, 14-2DCY, 24T, PolRSHF 24.55 8.84 30.80 73.01 HR 810 

USR S4SDA.004 2.20 0.25 3.24 5.69 HR 352 

MIL T10CA016 81.ACE, STRAIGHT, HYDR, FOR 08 2.68 0.99 2.75 6.42 HR 2391 

MIL T10CA019 BLAa:, PUSH PLATE FCR 08 0.09 0.03 0.14 0.26 HR 405 

MIL T15CA015 DOZER,CWLR,CA.T D-81.., (AOO Bl.ACE) 22.30 8.19 30.25 71.32 HR 2391 

MIL T25.DOOt TRACTCR,WH,FARM, ..1>-2155 1.55 0.47 2.20 5.77 HR 352 

MIL T40>0<013 TRL0C OPT,FLA.TBED, 8' x 10.0' 0.23 0.07 0.17 0.47 HR 0 

MIL T50F0003 TRK,HWY,4X2,F250,3/4T,8600 GN 1.25 0.38 2.12 6.34 HR 352 

MIL T50GM012 TRK, HWY, 2 AXLE, 24000 GtN, 4X2 2.55 0.89 3.89 11 .68 HR 0 

MIL TSOIT003 TRK, HWY, 21,700GW, 4X2, 2 AXLE 2.60 0.91 4.00 12.12 HR 32 

MIL T55CA001 TRK,OFF-HW'f,35T 22-30CY, 769C 23.06 9.66 27.01 67.75 HR 18 

MIL TSSOJ005 TRK,OFF,R-01.HP,20-26CY,35T,0350C 20.11 8.65 26.08 59.47 HR 946 

MIL XMI>0<020 Small Tcx,ls 1.38 1.38 HR 58 

MIL XX0>0<002 75~ Push Boat 84.45 84.45 HR 2070 

USR XXO>O<Ot 1 Spud Barge 20.00 20.00 HR 2070 

USR XX0>0<013 Werk Barge 8.50 8.50 HR 2070 

13. PUFING PVJ(l" 

MIL G15CA001 GRACER,K>TOR,CA.T12(H;, ARTIC 7.00 3.47 8.28 22.09 HR 

MIL H251C0007 HYO cXCAV,CRWLR,3 CY 8ICT 42.14 16.50 55.45 125.32 HR 390 

MIL L35CA007 UlR,FE,CRWLR, 3.75 CY, 973 19.66 7.19 34.68 68.16 HR 150 

MIL S15CA001 SCRAPER, SEI.F, 14-20CY, 24 T, PWRSHF 24.55 8.84 30.80 73.01 HR 202 

MIL T10CA.016 BL.ACE, STRAIGHT ,HYDR,FOR 08 2.68 0.99 2.75 6.42 HR 385 

MIL TtSCA.015 DOZER,CWLR,CA.T D-81.., (ADO Bl.Ate) 22.30 8.19 30.25 71.32 HR 385 

MIL T55CA.001 TRK,OFF-HW'f,35T 22-30CY, 769C 23.06 9.66 27.01 67.75 HR 518 

MIL T550J005 TRK,OFF,R-fX.M>,20-26CY,35T,0350C 20.11 8.65 26.08 59.47 HR 102 

HIL XMI>0<020 Small Tcx,ls 1.38 1.38 HR. 25 

18. aJLTI.JW. RE.Sa.RCE PRESERVATION 

30. PL.ANNING, BGINEERING,AN:> OESIGN 

31 • CONSTRl.CTION MAHACBEMT 

LABCR IO: SWA.NLK E!l.JIP IO: RG5918 u.rrenc:y ;n DOLLARS CRBJ IO: S\IAHLK UPS 10: RG5918 



Wed 23 Oec 1992 U.S. Army Corps of Engineers TIP£ 08:18:12 

PR0..ECT SWNLK3: SWAN l.Al(E - REVIScD PER c:tJM:HTS - REHABILITATION AK> ENHANCe£NT 

SWAN LAKE SETTINGS PN:;E 

:H: PROJECT SETTINGS -

ESTIMo\TE TYPE A-Crews vi th Auto Repr- ice 

SALES TAX : O.OO!C 

DATE OF ESCAl.ATION SOElUlE 07/23/92 

PRO..ECT DIRECT COST COLI.HIS 

Col Type L E M u X 

Rep Width 12 12 12 12 0 
Title LABOR ECUil'MNT MATERIAL. &Ff>LIES (Urused) 

PRO.ET IN)IRECT COST C:OU.t!NS 

Col Type 0 0 0 p B 

Rep Width 12 12 12 12 12 
Title (Mi&K)8 tOE OFC IOOC PROFIT BON) 

PRO.ECT OJNER COST C:OUJfiS 

Col Type u X X X X 

Rep Width 12 0 -o 0 0 
Title a>NTINGN (l,nJsed) (Urused) (lhJsed) (lh.Jsed) 

FRO.ECT BREAICOOIN 

Trail Level 2nd View 
PROJECT ID Length Sep Tit le Order' . 

Level 1 ID 2 Bid ItEIII 0 

Level 2 ID 5 N Fact l lty 0 

Level 3 IO 5 N Feature 0 

Level 4 IO 2 N Feature 0 

Level 5 IO 2 N (Urused) 0 

le'llel 6 ID 0 N (Lrused) 0 

Owner- Cost Le'llel 0 

LABCR ID: SWANLK EWIP IO: RG591B Currency In DOLLARS CRE\I IO: 51,/ANLK UPS ID: RG591B 



U.S. Anrry Corps of Engineer-s TI!£ 08:18:12 
PRO.ECT SWHUC3: SWAN LAKE - REVISED PER ctMENTS - REHABILITATION AN> ENHANCe£HT 

SWAN LAKE SETTINGS PAC,£. 2 

""" PROJECT SETTINGS """ 

2N> VIEW COLl..tNS 
QJantity Col..-, Width : 10 

Col Type X X X X X 
Rep Width 0 0 0 0 0 
Title (l.rused) (lhJsec:I) (lhJsed) (lh.lsed) (ln,sed) 

Shaclow X X X X X 

CETAIL REPCRT FCRMATTING 

PN!E. OPTIONS Page Br-ealt Levels 2 
Table of Contents Levels 3 

01234567 

ROW OPTIONS Print THles at Levels YYYYYY 
Print Totals at Lt!ll'els y y y y y y 
Print Notes at Lt!ll'els YYYYYYYY 

Pr int Lhlt Cost Row y 

Pr int Page f<x:>ter- y 
910W Cost Cedes y 

C0UH1S OPTIONS Print 0-ew Id y 

Crew Output y 
U,lt Cost y 

lFB TITLES No. of Levels to Pr-fnt 0 
Bracket Titles With N N 

Include titles Notes N 

1.ABCR IO: SIJANLK EQJIP IO: RG591B Ci.rrency in DOLLARS CRE\I IO: SWANU: UPS IO: RG591B 



Wed .i!3 Dec 1992 U.S. Army Corps of Engineer-s TIM: 08: 18: 12 

PRO..ECT SWNLK3: S\IAN LAKE - REVISED PER CCHEHTS - REHABILITATI~ IJC> ENHANC9£HT 

S\IAN LAKE 

- PR0..ECT Sc'TTINGS -

OTIER REPCRT FORM'-TTIJIG 

COLI.Ml TITLES RR SI.M4AAY REPCRTS 

Colua, 1 OVH&KlB 
Coluiri 2 tD£ OFC 
Coluiri 3 IOOC: 
Coluiri 4 PROFIT 
Col.,_, 5 BON) 

FIELD OFFICE ~/'«]8 & DEKl8 
HCJ£ OFFICE IM:RtEAD 
INTEREST ON OFERATIJIG CAPITAL 
PROFIT 

ea«> 

Col.,_, 1 CDNTINGN : Ccnttngencies 
Coluiri 2 (Urused) 
Coluiri 3 (Urused) 

Colunn 4 (UnJsed) 

Coluan 5 (Urusecl) 

STAIOARD COLLNf IIIDTHS SUMARY FEATI.RES 

~tlty Coll.an& 10 
Total cost Coluans 12 

Unit Cost Collar!S 8 

R0Ul'ICI Totals Col.,_.. : N-Hone 
Ccntingency Notes : No 

Shew Project Totals: Yes 

REPCRT SELECTION 

LABCR ID: SWANLK 

Project Settings Y 

Contract01" Settings 
Link List Ing 

y 

N 
Measurement Units U.S. 

REPCRT ~T TYPE FCR LE\IEl. (S) 

Direct Indirect 0Jner O 1 2 3 4 S 6 

Detail Y 

Project y y y YYYNNN 
Contractor N N N N N N N N N 

Division N N N YNNNNNN 
System N N N YNNNNNN 

2nd View N 

Crew y Y Y N N N N N 
Labor y 

Eq.Jlpment y 

EQJIP IO: RGS918 Currency in DOLLARS 

Sc'TTINGS P>.r.:E. 3 

CRE\I IO: S/ANLX lJ'8 IO: RGS918 



wea 2j Dec 1992 U.S. Army Corps of Engineers TIIE 08:18:12 

PRO.ECT 5'a!UC3: SWAN UICE - REVISED PER CCMENTS - REHABILITATION AND atiANCBENT 
SWAN LAKE SETTINGS PIGE 4 

,_ SETTINGS ,_ 

----------------------------------------"'E:SC~l'N 0.-.~TN INCEX" 
PERCENT BEGIN ENO BEGIN ENO 

Project Inf01"1'113t ion Record 
% Contingencies p 0.00 

04 DAMS 
04.-.-.- HILLSIDE SEDIMENT CDNTROL snu:T 
04.-.-.- A PCK>S 

% Contingencies 0 

04.-.-.- B TERRACES 
:t Contingencies 0 

04.-.-.- C BASINS 
% Contingencies 0 

04.-.-.A AOHINISTRATI\£ COST-SOIL CDISER-
% Contingencies 0 

06 FISH At£> \JILOLIFE FACILITIES 
06. 3.A PARKING LOT & BOAT RN4P (MICOLE) 
06. 3.A 2 CA-10 CRU9ED ST0tE 

:t Contingencies p 15.00 

06. 3.A 3 C'lJARRY RUN STONE-BOAT RN4P 
% Contingencies p 20.00 

06. 3.A 4 SEMI-aM>ACTE> EMBANICJl£NT 
:t Contingencies p 25.00 

06. 3.A 5 STRIPPIIG 
% Contingencies p 15.00 

06. 3.A 6 SEEDIN. 
:t Contingencies p 20.00 

06. 3.A 7 Cl.EARING 
% Contingencies p 20.00 

06. 3.A 8 14 FT. ACCESS GATE 
% Cent ingencies p 20.00 

06. 3.B PARKING LOT & BOAT RAMP {LCM:R) 
06. 3.8 1 CA-10 CRUSHED STOfE 

% Cent ingencies p 15.00 

06. 3.B 2 QUAARY RUN STOIE-BOAT RAMP 
% Cent ingencies p 20.00 

06. 3.8 3 SEMI-aM>ACTE> EMl:WIOENT 

% Contingencies p 25.00 

ID: SWANLK EWIP IO: RG591B Curren::y in IXlLLARS CRE\J ID: S\IAHLK U'8 IO: RG5918 



Wed 23 Dec 1992 U.S. Army Corps of Engineers TIIE 08:18:12 

PRO.ECT SWNLK3: SWAN LAICE - REVISED PER COM::NTS - REHABILITATICII AN> ENHANCaeNT 

SWAN LAKE 

:tt CMIER SETTit«iS -

SETTINGS PIG:. 5 

---------------------------------------aE•OTJU_ATN DATE"'~TII I~ 

06. 3.B 

06. 3.B 

06. 3.B 

06. 3.B 

06. 3.B 

06. 3.B 

4 STRIPPil«i 
% Contingencies 

5 SEEDING 
% Contingencies 

6 CL.EARING 
% Contingencies 

7 Of> - 18 INCH DIA. 
% Cont ingenc ies 

8 Of> aC> SECTION-18 IN. 
% Contingencies 

9 CRUSHED STOfE-1 IN. MI~ 
% Cont ingencles 

08 ROADS,RAil.ROADS, ND BRIDGES 
08.2.-.A RCW>S-RELOCA'TED ~'\/EL RD 
08.2.-.A 2 CRUSHED STONE Ck-10 

% Cont ingenctes 

os.2.-.A 3 STRIPPING 
% Contingencies 

08.2.-.B ROADS-Le.e CROSSING RAK'S, 2EA 
08.2.-.B 

08.2.-.B 

1 SEMI-QM>ACTED EKIANIOENT 
% Contingencies 

2 CRUSHED STOfE Ck-10 
% Contingencies 

08.2.-.C ROADS-ACCESS RNF 
os.2.-.c 

os.2.-.c 

SEMI-QM>ACTED 0IBANIO£HT" 

% Contingencies 

2 CRUSHED S'TOtE CA-10 
% Contingencies 

11 LE'v9:S AN> FLOCDWALLS 

11.0.1 A EARTIEI 
11 • 0. 1 A 2 SEMI-QM>ACTEO 9'l8ANICf£NT ( 1on3) 

% Contingencies 

11.0.1 A 3 EXCAVATION (1on4) 
% Contingencies 

11.0.1 A 4 CLENUNG 
% Cont ingenc ies 

LABCR IO: SWANLK EWIP ID: RG5918 

PERCENT BEGIN END BEGIN END 

p 15.00 

p 20.00 

p 20.00 

p 15.00 

p 15.00 

p 15.00 

p 12.00 

p 15.00 

p 25.00 

p 15.00 

p 25.00 

p 15.00 

p 25.00 

p 25.00 

p 15.00 

Ci.rrency in OOLLARS CREI,/ IO: SIANLK UPB ID: RG591B 



Wed 23 Dec 1992 U.S. Anlrf Corps of Engineers TIIE 08: 18: 12 
PRO..ECT SWNLK3: SWAN LUE - REVISED PER COM:NTS - REHABILITATION MO ENHANCB£NT 

SWAN LAKE SETTINGS PAGE 6 

""" CMIER SETTINGS -
----------------------------------------"'E:SCAU.TN DA.~TN INCEX"" 

11.0.1 A 5 CRUSHED ST0fE (CA-10) 
% Cont lngencies 

11.0.1 A 6 •c• STOfE 
% Contingencies 

11.0.1 A 7 •a• STONE 
t Cont lngencles 

11.0.1 A 8 OP-18• DIA. 

% Contingencies 

11.0.1 A 9 09 Bl> SECTIOf-18• 
% Contingencies 

11 • 0. 1 A 10 CRIJ9E) STOtE-1 • MIICJS 

% Contingencies 

11.0.1 A 11 ASPHALTIC CONCRETE 
% Contingencies 

11 • O. 1 A 12 AGGREGATE BASE CXJRSE-8• 
% Cont lngencies 

11.0.1 A 13 BARRICAIE - 10 FT 

S Cont lngencies 

11.0.1 A 14 ACIESS GATE - 14 FT 

t Cont lngenc ies 

11 • 0. 1 A 15 STRIPPIN:; (BORRCIJ AREA) 
% Contingencies 

11.0.1 A 16 Cl.EARING (BCRROW AREA) 

% Contingencies 

11.0.1 A 17 SEEOIJC. (BORROJ NIE>.} 

% Contingencies 

11.0.1 A 18 SEEOIJC. (MAIN LEVEE) 
% Contingencies 

11.0.1 A 19 HAY BAILS 
% Cont lngenc ies 

11. 0. 1 B 42• GU.VITY MAIN (MICOLE&LO.ER) 
11.0.1 B 

11.0.1 B 

6 SUJICE GATE & OFER-48• DIA 

% Cont lngencies 

7 09 - 48• DIA 
t Contingencies 

LASCR ID: SWANLK EWIP ID: RG591B 

PERCENT BEGIN ENO BEGIN ENO 

p 15.00 

p 15.00 

p 15.00 

p 15.00 

p 15.00 

p 15.00 

p 20.00 

p 15.00 

p 20.00 

p 15.00 

p 15.00 

p 15.00 

p 20.00 

p 25.00 

p 15.00 

p 15.00 

p 15.00 

Currency in OOLLARS CREW IO: SWANLIC UPS IO: RG591B 



Wea ,:..) ...ec 1992 U.S. Corps of Engineers TIHE 08:18:1 
PRO.ECT S\MLIC3: S\IAN LAKE - REVISED PER C(MENTS - REHABILITATION NI> EHHANCeENT 

SWAN I.AKE SETTINGS PAGE 

"'" OWNER SETTINGS"'" 
---------------------------------------'"'E5:iCAUTN O,\TE'"-"'ESOJ.ATN INCEX 

PERCENT BEGIN ENO BEGIN ENO 

11.0.1 8 8 EN> SECTIONS - '8• 
% Cont lngencles p 15.00 

11.0.1 B 9 RISER. PIPE - 72• DIA 
% Cont lngencles p 15.00 

11.0.1 8 10 CONCRETE BASE 
% Contingencies p 20.00 

11.0.1 8 11 CRUSHED STOIE-3• MIMJS 
% Contingencies p 15.00 

11.0.1 B 12 CRIJSHED STOtE-6• MIMJS 
% Contingencies p 15.00 

11.0.1 B 13 ~ID 
% Contingencies p 20.00 

11.0.1 B 14 GBJTEXTILE 
% Contingencies p 20.00 

11.0.1 C CDFF6UW4 FCR GRAVITY CRAIN 
11.0.1 C 1 ·c- ST0IE 

% Contingencies p 15.00 

11.0.1 C 2 CRIJSHED ST0tE 
% Cont fngencies p 15.00 

11.0.1 C 3 PLASTIC LUER 
% Cont tngenctes p 20.00 

11.0.1 E INTERICR Cl.09.RE 
11.0.1 E 1 EXCAVATION 

% Contingencies p 25.00 

11.0.1 E 2 CLEARING 
% Cont tngencies p 15.00 

11.0.1 E 3 ·c- ST0IE REVETMENT 
% Cont tngencies p 15.00 

11.0.1 E 4 CRIJSHED STON: (CA-10) 
% Contingencies p 15.00 

11.0. 1 F ISl.AN) CD(STRLCTION (MICOLE) 

11.0. 1 F 1 EXCAVATION (MICOLE) 
% Cont ingenctes p 25.00 

11.0.1 F 2 EXCAVATION (LOJER) 
% Cont tngencies p 25.00 

L.ABCR IO: SWANLK EQJIP IO: RG591B Currency In DOLLARS CRE\I IO: S\IANU: UPS IO: RGS918 



Wed ,:.:, IJec 1992 U.S. Army Corps of ~ineers TIM: 08:18:12 

PRO.ECT S\INLJa: SWAN LAKE - REVISED PER COf'ENTS - REHABILITATION AIIJ a.tANCBBrr 

S\JAN LAKE SETTINGS PIG:. 8 

- a.aER SETTil«.S -
--------------------------------------e:::r~TN OATE"'-"'ESCALATN INtEX"t 

11.0.1 F 3 SEEDIJG 
% Cont ingen::ies 

11.0.1 F 4 HAY BAILS 

% Cont ingeneies 

11.0.1 G EXISTIJG ROCK O.OSlRE 

11.0.1 G ClE>oRING 
% Cont tngen::ies 

11.0.1 G 2 •c• STON: REPAIR 
% Contingencies 

11 • 0. 1 H SHCRELitE & BANKI.ItE PROTECTION 

11.0.1 H 1 WILLOW WATTLINGS(MIDDI.E/ISLN«)S) 

11.0.1 H 

11.0.1 H 

11.0.1 H 

11.0.1 H 

% Cont ingenetes 

2 WILLOW OJTTINGS(MIOOLE/ISlAN>S) 
% Cont tngen::tes 

3 WILLOW WATTLINGS(L.OER/ISL»l)S) 
% Cont tngenetes 

4 WILLOW OJTTINGS(Lo.lER/ISI.NES) 
% Cont tngen:: ies 

5 WIU.OW OJTTINGS(U'PER/LE\'EE) 
% Cont ingeneies 

11 • 0. 1 I MISCELLMEClJS 
11.0.1 I 1 AIJTCJIATIC GAGING STATION 

% Cont ingen::ies 

11.0.1 I 2 STAFF GAGE 
% Cont ingen::ies 

11.0.1 I 3 SILT SCREEN 
% Cont ingeneles 

11.0.1 I 4 WATER ~ITY TESTS 
% Cont ingen::ies 

13 FU1PING PLANT 
13.0.-.A FU1P STATION/CONTROL STRLCTLRE 
13. 0. - .A 2 REI NARCED CDICRETE 

% Cont lngen::ies 

13.0.-.A 3 STRU:1UW. STEEL 
% Cont ingen:: ies 

IO: SWAHLK EXJJIP IO: RG591B 

PERCENT BEGIN ENO BEGIN EHD 

p 20.00 

p 15.00 

p 15.00 

p 15.00 

p 30.00 

p 30.00 

p 30.00 

p 30.00 

p 30.00 

p 15.00 

p 15.00 

p 15.00 

p 15.00 

p 20.00 

p 20.00 

u.rrency in OOLLARS CRE\I IO: SIJANLK UPS IO: RG591B 



Wed .!3 Dec 1992 U.S. Army Corps of Engineers TIME 08:18: 1~ 
PRO.ECT swua: SWAN l.AICE - REVISED PER CtMENTS - REHABILITATION ND ENHANceENT 

SWAN LAKE SETTINGS PAGE. Cj 

""' OWNER SETTINGS ""' 
TN 01\~-~TN INCEX" 

NO.tiT PERCEKT BEGIN END BEGIN END 

13.0.-.A 4 SWICE GATE W/OFERATOR-72•xn• 
% Contingencies p 25.00 

13.0.-.A 5 SLICE GATE W/HARDl,IARE-72•xn• 
% Contingencies p 25.00 

13.0.-.A 6 GUARD RAIL 
% Cont ingencles p 15.00 

13.0.-.A 7 GEOTEXTILE 
% Contingencies p 15.00 

13.0.-.A 8 STOP LOGS ( 4x6 OAK TIMBERS) 
% Contingencies p 25.00 

13.0.-.A 9 CCNCRETE PARKING 81..CXXS 
% Cont ingen::les p 20.00 

13.0.-.A 10 CRUSHED STONE CA-10 
% Contingencies p 15.00 

13.0.-.A 11 PUP IH:> ACCESSCRIES 
% Contingencies p 15.00 

13.0.-.A 12 GEN'TRY OWE W/K)IST 
% Contingencies p 20.00 

13.0.-.A 13 STRLCnRAl EXCAVATION 
% Cont tngen::tes p 20.00 

13.D.-.A 14 EXCAVATED EMEWOOelT 
% Conttngenctes p 20.00 

13.0.-.A 159'13ANkM:NT, BCRROJ 
% Cont tngen::tes p 15.00 

13.0.-.A 16 CEWATBUNG .. 
% Conttngenctes p 25.00 

13.0.-.A 17 DITCH EXCAVATION 
% Conttngen::tes p 15.00 

13.0.-.A 18 CLEARING FOR DITCH EXCAVATION 
% Contingencies p 20.00 

13.0.-.A 19 ·c- STONE FCR. DITCH eEANKM:NT 
% Cont tngen:::: I es p 15.00 

13.0.-.A 20 FISH SCREENS 
% Cont ingen:: ies p 35.00 

LABCR ID: SWANLK EOOIP ID: RG591B Clrren:::y In DOLLARS CRE\I ID: SJANU:: UPS IO: RG5918 



Wed 23 Dec 1992 U.S. Arrrr'f Corps of Engineers TIIE 08:18:12 
PRO.ECT S\MUC:3: SWAN LAICE - REVISED PER COM:NTS - REHABILITATION N-D ENHANCeEHT 

SWAN LAKE SETTINGS P>lil=. 10 

- <MER SETTINGS -
----------------------------------------oteSC.u..A:J'N DAT'E't-"'ESCALATN I~ 

PERCENT BEGIN ENO BEGIN END 

13.0.-.B F'U'P STATION/CCNTROL 
13.0.-.B 2 REINFCRCEO CONCRETE 

% Cent ingencies p 20.00 

13.0.-.B 3STRU:Tl.JV.LSTEEL. 
% Cent lngencies p 20.00 

13.0.-.B 4 SLUICE GATE W/OPERATCR-72•x72• 
% Contingencies p 25.00 

13.0.-.B 5 SLICE GATE W/HAROWARE-72•xn• 
% Contingencies p 25.00 

13.0.-.B 6 GUARO RAIL 
% Cent ingencies p 15.00 

.13.0.-.B 7 GEDTEXTI LE 
% Cent ingencies p 15.00 

13.0.-.B 8 STOP LOGS ( 4x6 OAK TIMBERS) 
% Cent ingencies p 25.00 

13.0.-.8 9 CONCRETE PARKING 81..00:S 
% Cent ingencies p 20.00 

13.0.-.B 10 CRUSI-ED ST0tE C>:-10 
% Cent ingencies p 15.00 

13.0.-.B 11 Pl.MP NE ACCESSCRIES 
% Contingencies p 15.00 

13.0.-.B 12 GENTRY CRNE W/K)IST 
% Cent ingenc ies p 20.00 

13.0.-.B 13 STRl.Cll.JARL EXCAVATION 
% Contingencies p 20.00 

13.0.-.B 14 EXCAVATS) EMBANl0'ENT 

% Cent ingencies p 20.00 

13.0.-.B 15 EMBANICK:HT, BCRR0W 
% Contingencies p 15.00 

13.0.-.B 16 OEWATERING . 
% Cent lngencies p 25.00 

13.0.-.B 17 DITO! EXCAVATION 
% Contingencies p 15.00 

13.0.-.B 18 CLEARING FOR DITOf EXCAVATION 
% Cent lngencies p 20.00 

LABCR IO: SIJANLK Ea.JIP IO: RG591B Currency in DOLLARS CREW IO: SWAHLK UPB ID: RG5918 



Wt:u ,!:, uec 1992 U.S. Army Corps of Engineers TIIE 08:18:12 
PRO.ECT S\MUC3: SWAN lAICE - REVISED PER CCMEHTS - REHABILITATION NC ENHANCEJENT 

SWAN LAKE SETTINGS PN.;E 11 

- OWNER SETTINGS -
----------------------------------------"'E:SCJu..ATN DATE'"-"ESCAUTN INtEX'" 

13.0.-.8 19 •c• ST0N: FtR OITOI aeANIOENT 
% Contingencies 

13.0.-.B 20 FISH SCREENS 
% Contingencies 

13.0.-.C PlH' STATION/C0NTR01. STRI.CT1.JU: 
13.o.-.c 

13.o.-.c 

13.o.-.c 

.13.o.-.c 

13.o.-.c 

13.o.-.c 

2 REINFCRCED aJtCRETE 
% C.ont ingencies 

3 STRl.CT1.RAl. STEEL 
% C.ont tngencies 

4 SWICE GATE W/OPERATOR-72•x72• 
% C.ont ingencies 

5 SLICE GATE W/HAROWARE-72•x72• 

% Contingencies 

7 GEDTEXTILE 
% C.ont ingencies 

9 CCNCRETE PARKING BLOCKS 
% C.ont ingencies 

13.0.-.C 10 ST0N: CA-10 
% Contingencies 

13.0.-.C 11 Pl.NP ND ACCESSCRIES 
% C.ont ingenc::ies 

13.0.-.C 13 STRlCTUARL EXCAVATION 
% C.ont ingencies 

13.0.-.C 14 EXCAVATB> EMIANIO£N'T 

% C.ont ingenc::ies 

13.0.-.C 15 eBANIO£NT, BCRROW 
% C.ont i ngenc:: ies 

13.0.-.C 16 DEWATER.ING 
% C.ont ingenc::ies 

13.0.-.C 17 DITCH EXCAVATION 
% C.ont i ngenc:: ies 

13.0.-.C 18 CLEARING FtR DITCH EXCAVATION 
% C.ont ingenc:: ies 

13.0.-.c 19 ·c· STOIE FtR OITOI eeANIOENT 
% Cont lngenc::ies 

I.A8CR IO: SlJANLK EQJIP IO: RG5918 

f'ERCEHT BEGIN END BEGIN ENO 

p 15.00 

p 35.00 

p 20.00 

p 20.00 

p 25.00 

p 25.00 

p 15.00 

p 20.00 

p 15.00 

p 15.00 

p 20.00 

p 20.00 

p 15.00 

p 25.00 

p 15.00 

p 20.00 

p 15.00 

Clrr-ency In OOLLARS CRE\I IO: SVANLK UPS IO: RG591B 
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PRO.ECT SWNLK3: SWAN LAICE - RE.VISED PER CCMENTS - REHABILITATION AK> ENHANCB£NT 

SWAN LAKE SETTINGS PN":E. 12 

""" OW1ER SETTINGS ..,. 

----------------------------------------"'ieSC'..\LATN OATE"'-"'ESCALATN INCEX" 

13.0.-.C 20 FISH SCREENS 
% Contingencies 

18 OJLTlRAL RESQ RC.E PRESERVATION 
18.-.-.- DISTRICT I.ASCR (CELMS) 

% Cont ingenc !es 

18.0.1.- FIELD \()RIC 

% Cont lngencies 

18.0.2.- DATA AMAYl.ISIS~T FREP. 
% Contingencies 

18.0.3.- a.RATION 
% Contingencies 

30 PLANNING, EHGIJEaING,AND CESIGN 
30.A.-.- PLANNING (Preparation of DPR) 

% Contingencies 

30.C.-.- OF AGREB£NT 
% Cont ingencles 

30.0.2.- ENVIRONMENTAL NC> REGULATORY 
% Contingencies 

30.H.-.- PUNS ,a:, 9"E:IFICATIONS 
30.H.-.-+t.1.- PLANS & SPECS - SWAN LAICE 

% Cont tngencies 

30.H.-.-+t.2.- PLANS & SPECS - DN4S, SEDUENT 
% Contingencies 

30.J.-.- BIGUEBUNG DlRING CONSTRUCTION 
30.J.-.-J.H.- '111:CP's 

% Contingencies 

30.J.-.-J.H.2 PERICDIC INSPECTIONS 
% Contingencies 

30.J.-.-J.H.8 EDC - DNtS, SEDIM:JIT CONTROL 
% Cont ingen::les 

30.J.-.-J.H.9 ALL OTHER EDC 
% Cont ingencles 

30.M.-.- COST EHGINEERING 
% Cont ingen::les 

30.N.-.- CDHSTRLCTION AN> Sl.PPLY CDHTRACT 
% Contingencies 

IO: SWANLK EQJIP ID: RG5918 

AfoO.JiT PBU:EHT BEGIN ENO BEGIN ENO 

p 35.00 

p 10.00 

p 10.00 

p 10.00 

p 10.00 

p o.oo 

0 

p 20.00 

·p 20.69 

p 20.00 

p 20.00 

p 20.00 

p 25.00 

p 20.00 

p 20.00 

p 20.00 

Cur-r-eney in DOLLARS CREW IO: SWANU:: UPS IO: RG5918 
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.,., <MER SETTit«.S.,., 
---------------------------------------=~:cAUTN DATE'"-"'ESCALATN INCEX" 

30.P.-.- ?ROJECT MANAGeENT 
% Cont ingen:::ies 

30.Z.-.- MISCELI.A.IECl.lS ACTIVITIES 
% Cont lngen:::les 

31 CONSTRU:TION MANAGBENT 
31.B.-.- CONTRACT ADMINISTRATION 
31.B.-.--B.-.1 CCHTRACT ACHIN - SWAH 

% Contingen:::ies 

31.B.-.--B.-.2 CCHTllACT ACHIN - DAMS, 5EDil'ENT 
% Contingen:::ies 

31 .C. - • - eeNOMARICS ANO BASELINES 
% Cont ingen:::les 

31.0.-.- REVIEW OF 910P ORAWIM.S 

31.0.-.-o.- .1 REVIEW OF SHOP ORAWINGS-5WAN 
% Cont lngen:::les 

31.0.-.-o.-.2 REVIEW OF SHOP ORAWINGS-oAMS, 
% Cont lngen:::ies 

31.E.-.- INSPECTI0N ANO CUM.ITY ASSUW«:E 
31.E.-.-E.-.1 INSPECTION & QA-swAH 

% Contingen:::tes 

31.E.-.-E.-.2 INSPECTION & QA-OAMS, SEDifENT 
% Contlngen:::ies 

31.F.-.- PROJECT OFFICE Of'ERATI0N 
31.F.-.-F .-.1 PR0.ECT OFFICE OPERATION-SWAN 

% Contlngen:::tes 

31.F.-.-F.-.2 PR0.ECT OFFICE OPERATICIN-DAMS, 
% Contingen:::ies 

31.H.-.- CONTRACTCR INITIATED CLAIMS ANO 
% Contingen:::ies 

31.P.-.- PROJECT MANAGEl'EH1" 
31 • P. - • -f>. - • 1 PRO.ECT MANAGeENT-SWAH 

% Cont ingen:::ies 

31 • P. - • -f>. - .2 PRO.ECT MANAGeENT-DAMS, samENT 
% Contingen:::ies 

LAB(R IO: SWANLK EaJIP IO: RG591B 

AMJLHT PERCEKT BEGIN ENO BEGIN ENO 

p 20.00 

0 

p 16.67 

p 20.00 

p 16.67 

p 19.05 

p 19.66 

p 16.67 

p 19.66 

p 10.74 

p 11.58 

p 100.00 

p 40.00 

p 25.00 

Cl.rren:::y in DOLLARS CREW IO: SIJAHU: UPB ID: RG591B 
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""" CONTRACTCR SETTINGS ** 

NO.INT PCT PCT S RISK DIFF SI2E PERia> IN\£ST ASSIST SJ8CON 

OOr'ERtEAD.,-,m/IOOC/F'ROFIT~ 

FIELD OFFICE CM:RtEAD/MJB & IEM)8 C 
tDE OFFICE C7IIBU£AD p 4.00 
IN'TEREST ON OPERATING CAPITAL A 13,200 
PROFIT C 8.07 0.060 0.060 0.040 0.120 0.070 0.120 0.105 
EIOtl) p 1.00 

LABCR ID: SWAMI.IC EQJIP IO: RG5918 Currency in DOLLARS CREW IO: SWAHU:: UPS IO: RG591B 



APPBNDDC m>R-U 

VALUE ENGINBB!UNG WORKSHOP 

l'ORBWORD 

APPENDIX DPR-U provides a summary description of a value engineering 
workshop held in October 1990 for the purpose of developing potential cost 
savings proposals for the Swan Lake HREP project. 
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UPPER MISSISSIPPI lUVER SYSTEM ENVIRONMENTAL MANAGEMENT PROGRAM 
DEFINITE PROJECT REPORT WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (SL-5) 

SWAN LAKE HABITAT REHABILITATION AND ENHANCEMENT PROJECT 
POOL 26, ILLINOIS lUVER, CALHOON COUNTY, ILLINOIS 

APPENDIX DPR-U 

VALUE ENGINEEIUNG WORKSHOP 

SECTION I. INTRODUCTION 

A value engineering workshop was held on 9-10 October 1990 for the 
purpose of examining the Swan and Stump Lake, Illinois HREP projects for 
potential cost reduction measures, and to share ideas with other EMP 
participants (USFWS, IDOC, NCD, NCR). The meeting was hosted by the Illinois 
Department of Conservation (Mr. Bill Donels), at Springfield, Illinois. This 
appendix describes the results of the Swan Lake Portion of that workshop. 

SECTION II. ATTENDEES 

Meeting attendees were as follows: 

Bill Donels 
Neil Booth 
John Poullain 
Ron Dieckmann 
Dave Gates 
Sharon Cotner 
Patti Meyers 
Dan Holmes 
Clyde Hopple 
Michael Bornstein 
Bob Clevenstein 
Jerry Skalak 
Chuck Rhoads 
Gene Degenhardt 
Joan Havrilla 

Organization 

Illinois Department of Conservation 
Illinois Department of Conservation 
Corps of Engineers, St. Louis District 
Corps of Engineers, St. Louis District 
Corps of Engineers, St. Louis District 
Corps of Engineers, St. Louis District 
U.S. Fish & Wildlife Service, MTNWR 
Corps of Engineers, Rock Island District 
Corps of Engineers, St. Louis District 
U.S. Fish & Wildlife Service, MTNWR 
Corps of Engineers, Rock Island District 
Corps of Engineers, Rock Island District 
Corps of Engineers, St. Louis District 
Corps of Engineers, St. Louis District 
Corps of Engineers, North Central Division 

SECTION III. PRESENTATIONS/DISCUSSIONS 

The meeting was initiated by Bill Donels, followed by Gene Degenhardt 
providing an overview of the value engineering process. This was followed by 
a presentation of the Swan Lake project features and costs by the project 
study manager, Dave Gates. Discussions on Swan Lake then followed, with a 
summary of cost savings proposals being presented by Dan Holmes on 10 October. 

SECTION IV. WORKSHOP RESULTS 

Each of the workshop proposals were given careful consideration prior to 
the finalizing of the District's recommended project plan. A number of the 
proposals were incorporated into the recommended plan by the Swan Lake 
interdisciplinary planning team (IPT). A description of each workshop 
proposal, the District's analysis of each proposal, and the action taken by 
the District on each proposal is provided below: 

Dike/Levee: 

1. Proposal: Change levee side slopes to 1 on 3 from 1 on 6 in areas 
where the structure is being built from clamshell dredged lake sediments. 
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Analysis: The District agrees from a comparison of its existing 

borings data with that of the Peoria Lake project, that the material may be 

stiff enough to pile at least as steep as 1 on 4. Whether the material could 

be placed as steep as 1 on 3 will have to await the results of a vane shear 

analysis. This data will not be available until after the Draft DPR. 

Action: Tentatively increase dike/levee slope to 1 on 4 for the 

clamshelled portion of the structure. This action reduces the cost of the 

project. 

2. Proposal: Eliminate the retention dike intended to retain lakeside 

runoff from the clamshelled segment of dike/levee. 

Analysis: The District concurs that the material should stand up 

pretty well after placement, and that dropping the retention dike would avoid 

the potential for pockets of water forming along the levee/retention dike 

interface. 

Action: Retention dike concept has been dropped. Instead, bales of 

straw will be placed along the lakeside toe of the levee to act as a silt 

screen during the construction and early post-construction periods. This 

action results in a reduction of project costs. 

3. Proposal: Tight language should be included on the placement of 

dredged material into the plans and specifications (example: "Gentle 
placement," "excess water," specifying bucket size). 

Analysis: The District concurs. 

Action: Suggested P&S language to be included. 

4. Proposal: Use initial clamshell dredged material to create islands 

in lake. 

Analysis: Not feasible, materials cannot be transported to an area 

of the lake not yet dredged. 

Action: Proposal not included. 

5. Proposal: Dike/levee road bedding material has not been included. 

Analysis: Road rock was inadvertently omitted from the preliminary 

cost estimate for the project. 

Action: Road bedding costs are now included in project plan. This 

action results in an increase in project costs. 

6. Proposal: Road on top of dike/levee could be made narrower than 10 

feet wide. 

Analysis: District concurs, the road could be reduced to as little 

as 8 feet wide and still meet its intended O&M function. 

Action: Road width changed to 8 feet wide. This action results in a 

dollar savings to the project. 

Lower Closure: 

7. Proposal: Rock cap top and lakeside of lower closure should be 

eliminated. 

Analysis: Even with a 1 on 4 side slope and 1-foot of crown 

elevation superiority, the IPT did not feel comfortable with the idea of 
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removing the rock protection. Since this feature also includes the water 
control/fish passage unit, it was considered vital to ensure the integrity of 
the structure. However, it was considered appropriate to reduce the level of 
top and lakeside protection from B-stone to C-stone. 

Action: Rock will not be eliminated, but reduced in total volume. 
This action will result in a dollar savings to the project. 

8. Proposal: Need to detenni.ne specific location and design for a lower 
overtopping area. 

Analysis: The District agrees. A 2,000 foot long overflow section 
was determined to be adequate to ensure only a 1-foot head differential prior 
to dike/levee overtopping. This structure would be placed along the lower 
most 2,000 feet of peninsula dike/levee and would be rock protected. 

Action: Proposal has been included, but results in a dollar increase 
in project costs. 

9. Proposal: Use adjacent borrow rather than hauled material for 
constructing the lower closure. 

Analysis: The District agrees. After further consideration, it has 
been found to be more cost-effective to use clamshelled material to construct 
this structure. We agree that the dredge cut could also help to dampen wave 
action in this area. 

Action: Lower closure core will be constructed of clamshelled 
material. This action will provide a dollar savings to the project. 

Real Estate: 

10. Proposal: Dete:cmine number of tracts/ownerships affected by 
interior water level changes induced by the project. 

Analysis: Sixteen ownerships. 

Action: None required. 

11. Proposal: Condemnation of lands should be avoided. 

Analysis: The USFWS will be acquiring all privately owned lands 
lying outside the Federal boundary that are needed to offset the project's 
water level management impacts. The Service would have pursued acquisition of 
these same lands for National Wildlife Refuge management even if the EMP 
project had not been developed. Any decisions regarding condemnation resides 
with the USFWS. 

Action: No action required. 

12. Proposal: Have USFWS purchase the required real estate for project 
operation. 

Analysis: See response to Proposal 11. 

Action: No action required. 

Middle Closure: 

13. Proposal: Remove rock cap and flatten side slopes. 

Analysis: The closure is sufficiently close to the water surface 
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that the team was not sure that the C-stone covering should be removed. The 

structure will, at times, be subjected to potential scour action during 

floods, and to the discharge of an adjacent tributary. The FWS was also 

concerned about the closure stability, commenting that a similar unprotected 

structure at Lake Chautauqua had failed. 

Action: Proposal was rejected. 

14. Proposal: Use dredged material to construct the middle closure 

rather than hauled material. 

Analysis: The District has determined that construction of the 

closure using clamshelled material would be more cost-effective than using 

hauled material. We have assumed that the material will be stiff enough to 

place with 1 on 3 side slopes. 

Action: Proposal has been accepted. This action will result in a 

dollar savings. 

15. Proposal: Vegetate the top of the middle closure structure. 

Analysis: The proposal is not applicable, since the structure will 

be rock capped. 

Action: Proposal is rejected: 

16. Proposal: For placement of pipes in dredged material, overbuild a 

zone. Let set for 6-9 months. Then br._:.:1g contractor back after material has 

consolidated, excavate center area, and use surrounding ring as a cofferdam. 

Analysis: Because of access problems, this technique cannot be 

applied. 

Action: Proposal is rejected. 

17. Proposal: Move entire middl.e closure further north to a more 

constricted lake location. 

Analysis: Moving the structure north would save up to 15 percent in 

the volume of materials needed for a structure. However, the project sponsor 

considered the resulting change in management acreages between the middle and 

lower lake compartments as an unacceptable trade off. 

Action: Proposal was rejected. 

18. Proposal: What was basis for selection of 2-year event within a 5-

day period for water regulation? Could a longer duration, say a 10-day period 

be used? 

Analysis: The basis is for the survival of moist-soil and aquatic 

plant beds during the growing season. However, a 12 October 1990 discussion 

between Dave Gates and Patti Meyers indicated that the service is willing to 

live with a release rate of 10-days. With this change, some of the water 

control structures can be down sized. 

Action: Water regulation will target a 2-year storm event for a 10-

day release. 

19. Proposal: Why aren't fish passage structures a consideration at 

Fuller Lake? 

Analysis: Fuller Lake is already closed off from the river, and its 

management for dabbling ducks is not compatible with fish needs. Swan Lake 
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proper is presently connected to the river and, therefore, currently provides 
important habitat to the fisheries resource. 

Action: None required. 

20. Proposal: Reduce size of the two stop-log structures. 

Analysis: The deletion of two stop-log bays would reduce very little 
the cost of the water control units. The structures are considered to be very 
important as an overflow device and, at times, for fish passage. 

Action: Proposal was rejected. 

21. Proposal: Eliminate 2 sluice gates. 

Analysis: Due to the accepted change in water release rate from a 2-
year storm event, the elimination of 2-72 inch sluice gates was found to be 
feasible. In addition, it was felt that one, rather than two, 48 inch sluice 
gates through the middle closure would be adequate for rai_sing the lower 
compartment water level prior to pump activation. 

Action: Proposal was accepted, a project cost savings would result. 

22. Proposal: Use one pump rather than two, at each coq,artment. 

Analysis: This idea had been given some consideration prior to the 
VE workshop meeting. It has merit. The District has found that a belt-driven 
vertical couch pump can be modified for reversible input and output of water 
between the lake and river. 

Action: Proposal accepted, a cost savings results. 

23. Proposal: Eliminate some power sources. 

Analysis: Compatible with the need for just three pumps, only three 
power sources will be needed. 

Action: Proposal accepted, a cost savings results. 

24. Proposal: Perform life cycle cost analysis on portable power versus 
el.ectric. 

Analysis: The project sponsors have reacted negatively to the 
suggestion on an electric power source. Neil Booth pointed out that he has 
experienced corrosion problems with electrical sources. 

Action: Proposal was rejected. 

Islands: 

25. Proposal: Use two dredge passes. 

Analysis: Two dredge passes was originally intended for the 
construction of the islands. 

Action: None required. 

26. Proposal: Vegetate islands. 

Analysis: Original intent was to vegetate these islands, the islands 
will initially be grass covered. Subsequently, the vegetation will either be 
allowed to change to bottomland forest, or it will be held in grass cover via 
other management controls (such as burning). 
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Action: None required. 

27. Proposal: Vary height of islands. 

Analysis: The District agrees, this will provide a more natural 

appearance to the islands and provide a more diverse habitat. In addition to 

varying the height of the islands, the spacing, length, and width of the 

islands will also be varied. 

Action: Proposal accepted, no sffect on cost would result. 

Sediment Traps: 

28. Proposal: Include location and typical cross-sections for sediment 

traps in report. 

Analysis: The District agrees, the DPR includes an appendix of SCS 

provided information. Included in that information is the location and 

typical cross-sections for the recommended hillside sediment control traps. 

Action: Proposal accepted. 

29. Proposal: Resolve question regarding whether COE has capability to 

get money to SCS or local soil district. 

Analysis: This policy issue was addressed in the Sixth Annual 

Addendum. The District believes that the Final DPR for Swan Lake is in full 

compliance with that policy. 

Action: No action required. 

30. Proposal: In the project reporting process, sediment traps should 

be treated as a separately constructible item, so if there is a policy 

problem, the entire project won't be he2d up. 

Analysis: The project sponsor (USFWS) and the St. Louis District 

Engineer have indicated a preference- for a single report. This is based on 

the position that the program is integral to the future desired output of the 

project. · 

Action: Proposal rejected. 
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