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EXECUTIVE SUMMARY 

Potters Marsh encompasses 2,305 acres of floodplain wetlands, wooded areas, 
and open water. It is located in the Illinois counties of Carroll and 
Whiteside within Pool 13 of the Upper Mississippi River between river miles 
522.5 and 526.0 (see figure 1 following Executive Summary). The area is 
presently managed by the U.S. Fish and Wildlife Service (USFWS) as part of 
the-Upper Mississippi River National Wildlife and Fish Refuge. 

Following construction of Lock and Dam 13, a permanent backwater slough was 
created between what is now an island and the Illinois mainland. Siltation 
in the slough has reached critical proportions, with aquatic vegetation 
dominating the slough and drastically reducing the fisheries habitat. 
Siltation also has degraded the waterfowl marsh habitat at this location, 
historically considered to be some of the best available on the Mississippi 
Kiver. 

The goals for this project are the rehabilitation and enhancement of 
waterfowl and fishery habitats. In order to accomplish these goals, 
the following design objectives were identified: (1) restore and create 
fisheries habitat; (2) reduce sediment input; (3) increase migratory bird 
feeding or resting area; and (4) increase waterfowl brood habitat and fall 
feeding sites. Eleven alternatives were considered to meet the stated 
objectives: (A) no Federal action; (B) construct closure dike with 
water control structure; (C) redesign existing causeway; (D) construct 
barrier island; (E) dredge sediment trap - segment 1 and deep hole below 
tzauseway; (F) hydraulically dredge backwater channels - segments 2 and 3; 
(G) hydraulically dredge backwater channel - segment 4; (H) create pot- 
holes; (I) develop managed marshland on CPS; (J) develop grassland on 
CPS; and (K) construct moist soil unit on CPS. 

Evaluation of the project alternatives was accomplished through the 
application of habitat value assessment methodologies. The Wildlife 
Habitat Appraisal Guide, a habitat assessment methodology designed by 
the Missouri Department of Conservation in cooperation with the U.S. Soil 
Conservation Service, was used in the analysis of wetland and terrestrial 
habitats. The alternatives were evaluated on an individual and combined 
feature basis. As a result of the analysis, alternatives E, F, H, and I 
were recommended for project construction. Dredge sediment trap - segment 
1 and deep hole below causeway (Alternative E), hydraulically dredge 
backwater channels - segments 2 and 3 (Alternative F), create potholes 
(Alternative H), and develop managed marshland on CPS (Alternative I) all 
meet project objectives and are cost effective. 

Two features described in the original fact sheet have been eliminated 
from the recommended project, although project objectives have not changed. 
These two features are the barrier island and closure dike with water 
control structure. These features were dropped in light of the following 
determinations: (1) wind-induced sediment resuspension and transport are 



not the major sources of sedimentation in the project area's lower slough 
and embayment; and (2) the majority of sedimentation at this location 
occurs during flood events, at which time water would be flowing over and 
around the closure dike. 

Development of the selected plan will provide approximately 32 acres of 
manageable aquatic and wetland habitat and approximately 38 acre-feet of 
off-channel, deep water aquatic habitat. Migratory waterfowl habitat value 
will be enhanced by increasing the seasonal availability of reliable water, 
food resources, and resting, loafing, and nesting opportunities. Fisheries 
benefits will be accrued through the creation of off-channel, deep water 
slough habitat. 

It is proposed that selected quantitative physical, chemical, and natural 
resource parameter measurements, as specified in the project report, be 
collected following completion of construction to evaluate project per- 
formance with respect to the stated objectives. The Corps of Engineers 
would have responsibility for this data collection. Additional field 
observations would be gathered by the USFWS and submitted to the Corps 
of Engineers as part of the annual project monitoring plan. 

Average annual operation and maintenance of the project, estimated to cost 
$6,100, will be satisfied through agreement between the USFWS and the non- 
Federal project sponsor, the Illinois Department of Conservation (IDOC). 

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

The District Engineer has reviewed the project outputs and determined 
that implementation of the identified plan is justified and in the Federal 
interest. The project area is managed as a National Wildlife Refuge within 
the meaning of Section 906(e) of the 1986 Water Resources Development Act. 
Therefore, approval of the construction of Potters Marsh Habitat Rehabili- 
tation and Enhancement project is recommended by the Rock Island District 
Engineer at loo-percent Federal expense. The current working estimate 
for this project is $3,957,000 ($3,278,000) for construction; $515,000 
for planning, engineering, and design; and $164,000 for construction 
management). 
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1. INTRODUCTION 

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

b. Resource Problems and Opportunities. The primary resource problem 
in the study area is continual sedimentation of backwater aquatic and 
wetland habitats. Sedimentation is the primary aquatic resource problem 
throughout the Upper Mississippi River (UMR), and is believed to be 
responsible for changes in the sport fishery, declines in the commercial 
fishery, and losses of habitat for migratory waterfowl throughout the 
pooled portions of the river. 

In the study area, the opportunity exists to both restore aquatic habitat 
and to improve aquatic and wetland habitat quality. 

C. Scope of Study. Potters Marsh is a backwater complex located on 
the Illinois side of the Mississippi River just upstream of Lock and Dam 
No. 13 between river miles 522.5 and 526.0. It is located in Carroll and 
Whiteside Counties approximately 5 miles north of Fulton, Illinois, on 
lands owned by the U.S. Army Corps of Engineers. Under a cooperative 
agreement with the Corps of Engineers, the land is managed by the U.S. 
Fish and Wildlife Service (USFWS) as part of the Upper Mississippi River 
National Wildlife and Fish Refuge. However, the extreme upper portion of 
the Potters Marsh complex is still maintained by the Corps of Engineers as 
a recreation site. A vicinity and general location map for Potters Marsh 
are shown on plate 1, and a site-specific plan is shown on plate 2. 

The scope of this study focuses on proposed project features that will 
restore lost aquatic habitat and improve the resource values of both 
aquatic and wetland habitat. The project was planned for the benefit 
of the Mississippi River fishery as well as resident and migratory birds 
and is consistent with agdncy management goals. 

Field surveys, aerial photography, and terrain modeling were done to plan 
and assess proposed project alternatives. Hydrographic soundings were 
performed in developing sedimentation estimates and estimating excavation/ 



dredging quantities. Surveyed sections will be used to evaluate post- 
construction performance. 

Soil borings were taken to assess sediment types, to verify foundations of 
any proposed structures, and to determine excavation/dredging difficulty. 
Water quality sampling was initiated at the commencement of the study and 
will continue through construction. 

Fish and waterfowl observations within the study area have been made by the 
USFWS . These observations, along with future studies, will assist in 
evaluating project performance. 

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

Drawings (plates) have been furnished to provide sufficient detail to allow 
review of the existing features and the proposed plan. Plates 1 through 3 
show the project location, the recommended plan, and alternative plans. 
Plates 4 and 5 provide 16 years of hydrographic record of the Mississippi 
River at the proposed project site. Plates 6 and 7 display soil borings 
which were used to evaluate the confined placement site (CPS) dike 
foundation effects and hydraulic dredging/mechanical excavation methods. 
Plate 8 shows the boring locations. Plates 9 and 10 provide a plan view 
of the selec.ted dredging plan. Plate 11 shows the CPS plan and topography 
map. Plates 12 and 13 display section views for the selected plan. Plate 
16 shows the stoplog structure and well site plan. Plate 17 provides the 
well electrical plan. Plates 14 and 15 display composite sedimentation 
cross sections and are the basis for calculating sedimentation rates. 
Plate 18 shows the monitoring plan. 

8. Authority. The authority for this report is provided by the 1985 
Supplemental Appropriations Act (Public Law 99-88) and Section 1103 of the 
Water Resources Development Act of 1986 (Public Law 99-662). The proposed 
project would be funded and constructed under this authorization. Section 
1103 is summarized as follows: 
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Section 1103. UPPER MISSISSIPPI RIVER PIAN 

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

(2) To ensure the coordinated development and enhance- 
ment 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 signifi- 
cant commercial navigation system. Congress further recognizes 
that this system provides a diversity of opportunities and 
experiences. 

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

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

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

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

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

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

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

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

3 



2. GENERAL PROJECT SELECTION PROCESS 

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

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

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

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

- backwater dredging 
- dike and levee construction 
- island construction 
- bank stabilization 
s side channel opening/closures 
w wing and closing dam modifications 
- aeration and water control systems 
- waterfowl nesting cover (as a complement to one of the 

other project types) 
s 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 excluded categorically 
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. 

(3) SubseauentJ&unual Addenda . Subsequent annual addenda, of 
which the Sixth Annual Addendum is the most recent, provide a vehicle for 
reporting program progress and ensuring thorough coordination between the 
participating State and Federal agencies. 

b. General Selection Process. The following steps provide an overview 
of the process of project selection. The steps are interactive with 
communication in both directions and occur through a continual process. 

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

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

Projects then are ranked by the FWIC according to the biological benefits 
that they could provide. Each project is considered and evaluated relative 
to increasing habitat benefits for fish, waterfowl, and other wildlife. 
Every project is ranked according to the benefits provided as high, medium, 
or low. 

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

(4) Y.S. Army Corps of &g.ineers District Ranking . The FWIC and 
RRCT recommended rankings are evaluated by the District. The District then 
formulates a recommended program consistent with the EMP program guidance 
and District requirements. 

(5) Y.S.Eeofdneineers. North Central Di ision 
Prioritizinn. The District then submits a recommended prog;am to the North 
Central Division. Additional coordination by the Division through the 
Environmental Management Program Coordinating Committee is effected. North 
Central Division then submits project fact sheets to the Chief of Engineers 
and Assistant Secretary of the Army for Civil Works for approval. Fact 
sheets and schedules are subsequently published in the annual addendums, 
thereby completing the project selection process. 

C. Specific Site Selection. Through the above selection process, 
Potters Marsh was recommended and supported as providing significant 
aquatic benefits with opportunities for waterfowl enhancement if the 
proposed project features were implemented. 

Recognition of changes occurring in habitat composition and subsequent 
declines in waterfowl and fisheries habitat quality and availability along 
the Mississippi River prompted the proposal of several habitat rehabilita- 
tion and enhancement projects by the Federal and State agencies responsible 
for natural resource management in the Pool 13/14 area. Three of these 
projects, Spring Lake, IL (RM 532.5-536.0); Pleasant Creek, IA (RM 548.7- 
552.8) in Pool 13; and Princeton Refuge, IA (RM 504.0-506.4) in Pool 14 are 
currently in various stages of planning and design for implementation under 
the Environmental Management Program. A fourth project, Brown's Lake, IA 
(RM 544.0-546.0), has essentially been completed. 

All of these proposed or completed projects address the specific need for 
enhanced aquatic and wetland habitat. The proposed project at Potters 
Marsh and the recently completed Brown's Lake project primarily enhance 
aquatic habitat, while the remaining projects mainly enhance waterfowl 
habitat. Development of the Potters Marsh project will add a greater 
diversity of project benefits to the overall benefits generated at the 
other four project sites in Pools 13 and 14. 

Traditionally, Potters Marsh provided submergent and emergent aquatic 
vegetation protected behind and below an island. Lack of similar habitat 
in the area makes this valuable backwater complex particularly important 
to fish and waterfowl. Historically, the aquatic habitat was of excellent 
quality, but, in more recent years, siltation and subsequent aquatic 
vegetative growth have greatly reduced the quality of the aquatic habitat. 

Implementation of the Potters Marsh project will provide tremendous oppor- 
tunities for fisheries and waterfowl habitat restoration and enhancement. 
The project will reduce the siltation rate and prolong its productivity for 
fish and wildlife. 
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3. ASSESSMENT OF EXISTING RESOURCES 

a. Resource History and Description of Rxisting Features. While fee 
title to the land is held by the Corps of Engineers, the 2,300-acre Potters 
Marsh complex falls within the Savanna District of the Upper Mississippi 
River Fish and Wildlife Refuge System and is managed by the USFWS through 
a Cooperative Agreement with the Corps of Engineers. 

Prior to tipoundment by Lock and Dam 13 in 1938, Potters Marsh was agri- 
cultural land bisected with tracts of floodplain forest, sloughs, and 
backwater lakes. The subsequent creation of Pool 13 behind the dam 
inundated all but a small remnant of land, creating a backwater slough 
(now known as Potters Slough) around the island remnant. Access to the 
island is possible by a constructed causeway near the upper end that 
connects the island to the mainland. 

Since the island remnant and slough are not leveed off from the Mississippi 
River system, the complex is subject to the seasonal fluctuations of the 
river. Deposition of sediments in Potters Slough, primarily during flood 
events, has caused a gradual decline in the quality and the availability 
of aquatic habitat in Potters Marsh. The shallow water depths and uncon- 
solidated sediments have facilitated establishment of dense beds of aquatic 
vegetation which now choke the Potters Marsh backwaters. In addition, the 
shallow water conditions and low flows during the summer months cause 
dissolved oxygen levels to drop, making the area of limited value to fish, 
especially centrarchids. 

b. Land Use and Refuge Management Objectives. The upper portion of 
Potters Marsh complex is managed by the Corps of Engineers as a recreation 
area known as Thompson Causeway Recreation Area. Sixty-four acres is 
intensively developed as campsites, picnic areas, and other day-use 
facilities. Another 336 acres is managed for dispersed recreational uses. 
Thomson Causeway is one of the most popular recreation areas along the 
Mississippi River within the Rock Island District. It is anticipated that 
this land use will not change over the predicted life of the project. 

The remaining portion of Potters Marsh is managed by the Savanna District 
of the U.S. Fish and Wildlife Service (USFWS). For the purpose of habitat 
analysis, the remaining project area has been classified into habitat types 
and acreages, as shown in table 3-1. 



TABLE 3-1 

Existine Land Use Classification 

Drret Year 

Non-Forested 
Wetland 

(Shallow, Forested 
Aquatic Open Water) Wetland, Grassland Total, 
---AcresAcres 

Existing Conditions 982 314 824 185 2,305 
w 0) 

Short- and long-range management goals of the project are to: 

1) Increase water depths and set back succession: (a) primarily for 
fisheries wintering habitat, (b) increase habitat diversity by breaking up 
dense stands of vegetation, and (c) increase dissolved oxygen levels. 

2) Decrease sedimentation and improve overall water quality. 

3) Increase waterfowl nesting and brood habitat. 

4) Increase feeding and resting areas for migrating birds. 

c. Wetland and Waterfowl Resources. Impact of the proposed con- 
struction on aquatic, wetland, and terrestrial resources of the refuge was 
evaluated using a modified Habitat Evaluation Procedure (HEP) developed by 
the Missouri Department of Conservation and the Soil Conservation Service. 
This Wildlife Habitat Appraisal Guide (WHAG) compares existing and pro- 
jected future habitat values with habitat values resulting from the 
proposed project. The WHAG calculates both positive and negative impacts 
to habitat. The WHAG evaluation was performed by the USFWS and the Corps 
of Engineers in coordination with IDOC biologists. Results of the WHAG 
evaluation are summarized in tables 9-1, 9-2, and 9-3 for the species of 
primary interest, and a more detailed analysis is included in appendix I. 

Productivity of aquatic resources available in the Potters Marsh complex 
will continue to deteriorate without significant EMP involvement. Sedi- 
mentation is projected to continue, and, as the bottom elevation increases, 
emergent aquatic vegetation will gradually give way to successional willow 
growth. 

Potters Marsh is valuable habitat for waterfowl, both as breeding and brood 
habitat for mallards and wood ducks. Sedimentation of the backwaters and 
the projected conversion of aquatic habitat to non-forested wetlands and 
succession of non-forested wetland habitat to forested wetland habitats 
will cause a shift in the qualitative and quantitative values of each of 
the habitat types for the selected target species. The present value for 
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blue-wing teal is about 31 habitat units (HUs) (see table 3-2). This 
species represents the group of migrating and resident dabbling ducks 
(mallard, teal, etc.) that utilize the Potters harsh area. The WHAG 
analysis also evaluated a wide range of target species to provide a more 
representative picture of the existing habitat values of the Potters Marsh 
wetlands. The results presented below show that while qualitatively the 
Habitat Suitability Index (HSI) values for teal and goose are low, HSI 
values for the remaining species range from average to quite good (0.31 for 
wood duck to 0.70 for coot). However, by TY 50 even these values gradually 
decline if the project is not constructed. 

TABLE 3-2 

itat Suitabilitv for Potters Marsh Tareet Snecieg 

MEAN HABITAT SUITABILITY INDEX iHS1) 

TARGET YEGRS 
F’RESENT TYR 1 T YR “5 T YF: 5 0 

SF’El:IES INDEX INDEX % CHANGE INDEX % CHANGE INDEX % CHANGE 

TEAL. 
800, 
BIT-i 
YLE!:, 
MUSf 
RAIL 
HERCI 
DUCt 
DIC’t: 
c:oo-r 
BUN? 
PROl’ 

0. 70 
Cl. 23 
(J 3 ‘) . - 

Cl. 0% 
0.0% 
0. 0% 
I:, Cl>’ . . 
0. 0% 

-0. 0% 
0. 0% 
0. 0% 

0. 1 Cl 
i) . 1 0 
0. 73 
‘j. 24 
0.37 
0 . 53 
0.51 
0. 4’3 

Cl. 0% 0 . 10 Cl . 0;’ . . u . 0 -., ,. 0. 10 0.0% 
18.5% 0.31 -49. “% 

B.Y% 0 . 1 0 -54 . 5;: . 
-34.2% 0. 20 -63. 6% 

23. i% u.25 -4”. 3% 
6.7% 0 . 40 -i6.6?! 

50.4% Cl. 4’3 5’s. Cl% 

0.0% 0.56 -1’3.2% C) ‘T’i 
0. ‘--I IV 

-tt-:. c .-, 2:: 
0. 0% 0. 24 4.3 -56 . 3;’ . 
0. 0% Cl. 40 25.6% Cl. 44 36 . 97 . 

PiEAN HSI = SUN AVERAGE HSI BY HABITAT TYF’E X AC‘RES DIVIDED BY ACRES OF 
AVAILABLE HABIT&T (ACRES USED BY THE SPECIES>. 
k:.e. WEAN HSI IS AVERAGE HSI WEIGHTED BY ACRES:) 

SF’ECIES ABREVIATIONS 

i- TEAL BLUE WING TEAL 7 HERO GREEN-BACKED HERON 
2 GOOS CANADA GOOSE 8 DUCK WOOD DUCK 
3 BITT LEAST BITTERN 9 DICE DICKCISSEL 
4 YLEG LESSER YELLOWLEGS 10 COOT AMERICAN COOT 
5 MUSK MUSKRAT 11 BUNT INDIGO BUNTING 
6 f?AIL EING RAIL 32 PROT PROTHONOTARY WARBLER 
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d. Aquatic Resources. Historically, Potters Slough has been a diverse 
and productive fishery that was attractive to both commercial fishermen and 
anglers. However, the fishery declined as sedimentation gradually filled 
in the deeper channels of the slough, causing poor water quality in the 
summer and periodic fish kills in the winter when portions of the slough 
freeze solid. Application of the WHAG methodology to aquatic habitat types 
is still in the early stages of development. Therefore, one deviation on 
this project from earlier applications is the use of a volumetric measure- 
ment in place of the acreage figure normally used to calculate HUs. The 
WHAG study team felt that the use of volume (acre-feet) better reflected 
the degree of change in the aquatic environment and the ultimate availa- 
bility of adjacent habitat created by the dredging. In addition, the model 
utilized limiting factors which are specific habitat requirements for the 
selected target specie that must be met; otherwise, the qualitative index, 
the HSI, is driven down to 0.1 (lowest value). This factor was especially 
important in evaluating Potters Slough since the slough has such wide 
swings in dissolved oxygen levels, limited access to the main channel, 
and is subject to freezing solid in the winter. 

For the purpose of evaluation and quantification, the proposed dredging 
for the project was divided into upper and lower cuts. The upper cut 
consists of the channel dredging above the causeway and excavating the 
sediment trap below the causeway. The lower cuts include dredging the 
network of channels in the lower reaches of Potters Slough and excavating 
two deep holes near the outlet of Potters Slough. Qualitative determina- 
tions indicate that due to the shallow nature of the slough, the limited 
access to the main channel during critical times of the year, and the 
predominance of vegetation, the qualitative HSI value would be 0.1 for all 
three of the selected target species-- channel catfish, largemouth bass, and 
walleye by target year (TY) 50. A continued decline in habitat value for 
fisheries is predicted for the upper cut and sediment trap without the 
project. In addition, the transition from aquatic to terrestrial habitats 
will occur as willows encroach on the sediment-laden sloughs and cause a 
further decrease in aquatic habitat. Average Annual Habitat Units (AAHUs) 
are presented below in table 3-3 and in figure 3-1 for each of the target 
species. AAHUs represent an average HU value based on annualization of HUs 
over a series of selected target years. AAHUs account for changes in 
habitat values over the life of a project. 

TABLE 3-3 

Average Annual Habitat Units for Channel Catfish, 

Channel Catfish 

Largemouth Bass 1.1 56.2 

Walleye 

10 
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n UPPER-CHANNEL 
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LARGEllOUTH BASS 

q UPPER-WALLEYE 
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q LOWER-WALLEYE 

FIGURE 3-1. Average Annual Habitat Units 
for Target Species of Fish. (HSI values 
are the same for 3 target species: channel 
catfish, largemouth bass, walleye.1 
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The qualitative HSI values calculated for the lower cuts in Potters Slough 
indicate a slightly higher value of the existing aquatic habitat, espe- 
cially near the outlet of the slough. This is further evidenced by the 
degree of fishing pressure this area receives. Table 3-3 and figure 3-l 
depict the AAHUs for the three species (channel catfish, largemouth bass, 
and walleye). HSI values ranged from 0.1 for all species in the upper 
reaches of the lower cuts to an average value of 0.47 in the lower reach 
of the cut near the outlet of Potters Slough where the access to the river, 
deeper water, and improved dissolved oxygen levels provide more suitable 
fisheries habitats. In conjunction with slightly better qualitative 
values, the significantly larger volumetric measure of available habitat 
in the lower reaches explains the orders of magnitude of difference between 
the upper and lower tables and figures. 

e. Water Quality. Water quality is possibly the most important single 
factor that controls the value of the aquatic resources in Potters Slough. 
The influx of sediments from the Mississippi River has created the shallow 
water conditions in the slough which result in very high dissolved oxygen 
levels in-the spring and very low dissolved oxygen levels during the summer 
months. In addition, the slough contains a significant amount of peat 
deposit which places further demand on the dissolved oxygen available in 
the water. 

f. Endangered Species. The federally endangered bald eagle 
(Xaliaeetus leucocephalus) is commonly found in the area during the winter 
months. Eagles commonly use the area during the winter months as a roost- 
ing area and feed on fish that pass through the dam downstream of Lock and 
Dam 13. In 1991, over 100 eagles were observed at one time in the vicinity 
of Lock and Dam 13. 

In a letter dated November 27, 1991, the Illinois Department of Conserva- 
tion lists the Illinois mud turtle (Kinosternon flavescens spooneri) as 
State endangered and the Blanding's turtle (Emydoidea blandingi) and smooth 
softshell turtle (Trionyx nuticus), both State watch list species, for the 
project area. 

g. Cultural Resources. Only one previously recorded site (11-CA-20, 
Shear's Point) was within the impact area of the proposed project. First 
recorded in 1972, this Early to Middle Woodland site was reported to have 
suffered severe erosion. 
been lost to the river. 

As much as 70 feet of the site area has evidently 

Prior to initiating Phase I archeological work, a number of old Mississippi 
River maps covering the project vicinity were checked for structure loca- 
tions. No buildings were found within the impact area. Two or possibly 
three late nineteenth or early twentieth century structures were mapped 
near the northern tip of Potters Island but outside the impact area. These 
structures once stood where the Potters Marsh North campground complex is 
now located. 

Geomorphic mapping in Benn, et al. [1989:Volume II: Geologic Landform Maps 
(unpaginated):maps titled "Geomorphic Surfaces of Pool 13" and "Pool 13 
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Post-Settlement Alluvium"] showed the entire surface of the project area 
as "Late Woodfordian (10,000 - 15,000 years)" with no post-settlement 
alluvium. As a result of this information, Phase I survey utilized only 
pedestrian survey and shovel testing to investigate the project area since 
the potential for buried sites on the Late Woodfordian landform was 
negligible. 

h. Sedimentation. A study was conducted to evaluate sedimentation in 
the Potters Marsh slough and embayment area during 1938 through 1990. The 
scope of this study consisted of determining net deposition from 1938 (pre- 
lock and dam) through 1990. The average total sedimentation rate for the 
overall Potters Marsh area has been 0.25 inch/year, although sedimentation 
varies greatly throughout the project site. Sedimentation deposition in 
the upper slough area above the causeway (segment 1) and the first 2,500 
feet of slough channel below the causeway averages overall 0.5 inch/year, 
although there are some areas near the causeway where sedimentation 
averages as much as 0.6 inch/year. See table 3-4 below for sedimentation 
rates and plates 14 and 15 for composite sedimentation cross sections. 

TABLE 3-4 

Area Sedimentation Rates 

Sedimentation 
--Source Jocation 

Sedimentation SO-Year 
Rate InchNr. Sedimentation (ft) 

River Above existing causeway 0.5 2.0 

River Causeway to 2,500 feet below 0.5 2.0 

River Middle slough portion or 
balance of segment 4 

0.06 0.25 

River Lower end or segments 2 & 3 0.25 1.0 

The existing causeway acts as a water control structure. With an average 
surface elevation of 587.0, the causeway is overtopped by less than the 5- 
year flood event (reference plate E-l, Appendix E). According to Appendix 
E - Hydrology and Hydraulics, this is when the majority, if not all, of the 
sediment is deposited below the causeway. Above the causeway, most of the 
sedimentation also is attributed to high water events, with a small amount 
from normal conditions. In the central slough region from 2,500 feet below 
the causeway to the beginning of segment 3, there is no sedimentation or 
only as little as 0.06 inch/year. In fact, cutting has been occurrI.ng in 
the main slough, with slight sediment deposition in the side bay areas (see 
plate 14, section 4A). In the lower portion of Potters Marsh slough and 
embayment area where segments 2 and 3 are located, the sedimentation rate 
is 0.25 inch/year. (See plates 14 and 15 for composite sedimentation cross 
sections of this area.) This sedimentation results from the main river 
flow (especially during high water) expanding into this area with 
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decreasing velocities. It is obviously not a result of sediment from the 
upper slough. 

The Mississippi River is the predominant sedimentation source. There is 
virtually no sedimentation from upland erosion. No creeks or streams flow 
into the Mississippi within or immediately upstream of the project area. 
Host of the adjacent area is an upland sand prairie which dominates the 
terrain along the entire project area and beyond. Finally, a study of 
upland erosion showed very little or no sedimentation into the project 
area. Therefore, there is no drawing showing adjacent watersheds and 
upland erosion in this report. 
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4. PROJECT OBJECTIVES 

a. Objectives and Potential Enhancement. The project goals, 
objectives, and enhancement potential are summarized in table 4-1. The 
first two columns of numbers indicate the number of Average Annual Habitat 
Units (AAHUs) calculated over the SO-year project life. For example: Over 
50 years, an average of 56 Habitat Units (HUs) will be produced on the 
lower channel and embayment areas without the implementation of any alter- 
natives. If hydraulic dredging is implemented, this will increase to an 
average of 415 HUs per year over 50 years. The second set of numbers shows 
that at present there is approximately 150 acre-feet of deep water (greater 
than 1.5 to 2.0 feet), but with the project there will be 244 acre-feet 
of deep water. Potential alternatives were developed in consideration of 
improving existing habitat weaknesses and utilizing resource opportuni- 
ties. Detailed development of alternatives is presented in Section 5. 

This project is consistent with the goals of the North American Waterfowl 
Plan signed into effect in May 1986. As a joint effort between the United 
States and Canada, the Plan focuses on the value of maintaining enough high 
quality habitat to ensure the abundance of North American ducks, geese, 
and swans. Generally, no single habitat type provides all of the life 
requisites (i.e., food, cover, nesting, etc.) for a particular species. 
Therefore, a unique opportunity exists within a small portion of Potters 
Marsh to modify existing habitats and to create additional, yet diverse, 
habitat for waterfowl and aquatic species. 

b. Criteria for Potential Alternatives. Table 4-2 presents general 
and specific criteria developed to evaluate potential alternatives. Poten- 
tial alternatives are presented in Section 5 and evaluated in Section 6. 

C. Proposed Management Plan. Table 4-3 presents the proposed 
management plan for the managed marshland. This plan was prepared in 
conjunction with the USFWS staff. 

This proposed management plan is based on management practices implemented 
at other waterfowl refuges where is has proven to be an effective strategy 
for establishing emergent vegetation. 
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TABLE 4-2 

Potential Alternatives DeveloDment Criteria 

Purnose of Criteria 

A. General 

Locate and construct features 
consistent with EHP directives. 

Comply with Public Law 99-662 
regarding enhancement of fish and 
wildlife habitat. 

Construct features consistent with 
Federal, State, and local laws. 

Comply with environmental laws. 

Develop features that can be monitored. Provide baseline of project 
effects (e.g., sedimentation, 
stability, water quality). 

Locate and construct features consis- Provide basis for project evalua- 
tent with best engineering practice. tion and alternative selection. 

B. Hvdraulicallv Dredge Channel 

Locate channel to enhance fishery Improve existing habitat suita- 
and aquatic habitat. bility for fish. 

Design channel as natural to 
environment as possible. 

Ensure navigation channel and 
archeological sites are not 
affected. 

Locate deep dredge holes where they 
can achieve the most good. 

Ensure fisheries access to the 
main channel year around. 

Locate site on Government-owned 
lands. 

Meet program guidance and provide 
clear ownership of material 
placement site. 

Locate dredged material confined 
placement site (CPS) on lands that 
impact the habitat the least. 

Meet program objectives with 
minimal impact on existing habi- 
tats and ensure archeological 
sites are not affected. 
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TABLE 4-2 (Cont'd) 

Jkrnose of Criteria 

C. Sediment TraD 

Locate in area of highest sedimentation. Trap and prevent as much sediment 
as possible from continuing down 
slough and impacting additional 
slough habitat. 

Design dredge channel and deep hole Ensure navigation channel and 
as natural to environment as possible. archeological sites are not 

affected. 

Locate site on Government-owned lands. Meet program guidance and provide 
clean ownership of material 
placement site. 

D. Ranaeed Marshland with Mast Tree or Grassland Area 

Locate on lands that waterfowl 
and migratory birds utilize. 

Locate on CPS surface. 

Locate managed marshland on Government- 
owned lands. 

E. Create Potholes 

Locate on lands that enhance additional 
waterfowl use during migration and 
brooding periods. 

Locate in areas of existing waterfowl 
usage. 

Locate potholes on Government lands and 
design features as natural to environ- 
ment as possible. 

Improve existing habitat suita- 
bility for migratory birds. 

Utilize CPS surface for best 
possible features. 

Meet program objectives and pro- 
vide clear ownership of CPS and 
managed marshland area. 

Improve existing habitat suita- 
bility and availability for 
migratory birds. 

Rehabilitate, improve, and expand 
existing migratory bird habitat. 

Meet program objectives and pro- 
vide clear ownership of potholes,. 
and ensure archeological sites 
are not affected. 
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TABLE 4-3 

&QS d DO ed Ann al Man eem nt Plan for the Manae U a e ed Marshlan 

September - 
October 

April - 
May 

Every 3-5 Years 

Fill 32.5 acres with 1.5f foot 
of water in approximate 20-day 
period with 500 gpm submergible 
pump in well and maintain 1.0 
foot of water depth throughout 
the fall season. 

Dewater 32.5 acres in 5- to 
lo-day period by operating stop- 
log structure with 4-foot-wide 
hydraulic opening. 

Fill 32.5 acres with 3.0f feet 
of water in approximate 50-day 
period with 500 gpm submergible 
pump in well. 

Inundate quality emer- 
gent vegetation provid- 
ing feeding and/or rest- 
ing area for migratory 
birds. 

Prevent undesired growth 
during spring/summer and 
establish moist soil 
vegetation. 

Terminate any undesired 
vegetation and promote 
new growth of quality 
emergent vegetation. 
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5. ALTERNATIVES 

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

b. Alternative B - Closure Dike wfth Water Control Structure. This 
alternative consists of constructing an above water rock fill closure dike 
with a submerged gate structure for water control across the north end of 
Potter6 Marsh slough (see plate 3). The purpose of this dike/structure 
would be to reduce the influx of river bedload materials during most high 
water events and still be able to control the overall flow regimes into the 
complex. 

C. Alternative C - Redesign Existing Causeway. This alternative 
consists of raising the existing causeway elevation and increasing the flow 
into the slough through additional tubes which would'be gate controlled. 
The purpose of this modification would be to reduce the influx of river 
bedload materials during most high water events and would allow additional 
controlled flow of water into the complex. 

d. Alternative D - Barrier Island Creation. This alternative consists 
of constructing a barrier island in the river adjacent to the lower reach 
of the slough (see plate 3). The island would be created from dredged 
material. The main purpose of this island would be to help break up wind 
fetch and consequently reduce turbidity and siltation in the area. 

e. Alternative E - Create Sediment Trap. Mechanical excavation or 
hydraulic dredging immediately below the existing causeway and dredging in 
segment 1 above the existing causeway would be performed as shown on plate 
3. Below the causeway, approximately 4,700 cubic yards of fine-grained 
clay sediments and sand would be mechanically excavated or hydraulically 
dredged and placed in a confined placement site, as described in 
Alternative F. Above the causeway, approximately 44,300 cubic yards of 
fine-grained sediments and sands would be hydraulically dredged from 2,100 
lineal feet of backwater channel and placed in a confined placement site, 
as described in Alternative F. 

f. Alternative F - Hydraulic Dredging. 

(1) Dredging in segment 2, in the lower Potters Marsh bay area, 
would be performed as shown on plate 3. About 205,350 cubic yards of fine- 
grained sediments and sand would be hydraulically dredged from 10,900 
lineal feet of backwater channel and one deep hole and placed in a confined 
placement site, as described below. The main purpose of this dredging 
would be to restore and create fisheries habitat. 

(2) Dredging in segment 3, in the lower Potters Marsh slough area, 
would be accomplished as shown on plate 3. About 188,650 cubic yards of 
fine-grained sediments and sand would be hydraulically dredged from 9,800 
lineal feet of backwater channel and one deep hole and placed in a confined 
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placement site, as described below. The main purpose of this dredging 
would be to restore and create fisheries habitat. 

(3) As part of the hydraulic dredging alternative, placement 
of the dredged material would be according to one of the following two 
methods: 

(a) Terrestrial Confined Dredged Material Placement Site. This 
consists of a terrestrial-based confined placement site (CPS) in the 
central peninsula area, as shown on plate 3. The total surface area would 
be 50 acres, which includes the dike and a 15-foot perimeter work zone. 
The interior surface area would be 35 acres, and the dike would be 14 feet 
high with 3 horizontal on 1 vertical side slopes. After dredged material 
has settled, the top and remaining side slopes of the sand dike would be 
reshaped and seeded with grass. The purpose of this CPS would be to 
contain all1 of the dredged material both during and after dredging. 

(b) Upland Dredged Material Placement Site. This placement site 
would be located on Government-owned lands on top of the high sand bank 
adjacent to the Potters Marsh complex. The containment levee for this site 
would be constructed from adjacent sand borrow. The purpose of this place- 
ment site would be to contain all of the dredged material in an upland 
(non-wetland) site. 

g* Alternative G - Segment 4 Hydraulic Dredging. Dredging in segment 
4, in the middle Potters Marsh slough area, would be performed as shown on 
plate 3. About 207,000 cubic yards of clayey peat, fine-gralned sediments, 
and sand would be hydraulically dredged from 11,500 lineal feet of back- 
water channel and one deep hole and placed in a confined placement site, 
as described in Alternative F. The main purpose of this dredging would 
be to restore and create fisheries habitat. 

h. Alternative H - Create Potholes. This alternative consists of 
constructing shallow potholes by mechanical excavation and explosives in 
the central peninsula area, as shown on plate 3. The purpose of these 
potholes would be to provide secluded open water for duck broods and to 
rehabilitate and enhance the existing wetland values for non-game wetland 
species. 

1. Alternative I - Hanaged Xarshland on CPS. This alternative con- 
sists of constructing a water-controlled managed marshland of approximately 
32.5 interior CPS acres, as shown on plate 3. This would be accomplished 
by installing a well for water supply, a submergible pump for water con- 
trol, and a stoplog structure for dewaterlng. This alternative also con- 
sists of providing a mast tree or grassland area of approximately 
7 interior CPS acres, as shown on plate 3. This would be accomplished at 
the highest end of the CPS by seedlings or grassland seeding after dredged 
material settlement has taken place. The purpose of this alternative would 
be to provide a feeding and/or resting area for resident and migrating 
wetland species. 
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j. Alternative J - Interior Grassland on CPS. This alternative 
consists of creating a grassland area of approximately 39.5 interior CPS 
acres, as shown on plate 3. This would be accomplished by seeding the CPS 
interior after dredged material settlement has taken place. The purpose 
of this grassland would be to enhance terrestrial habitat for nesting 
waterfowl and diversify overall habitat types in the area. 

k. Alternative K - Hoist Soil Unit on CPS. A moist soil unit would 
be constructed on the approximate 39.5-acre surface of the CPS, as shown 
on plate 3. This would be accomplished by installing a well for water 
supply, a submergible pump for water control, and a stoplog structure for 
dewatering. The purpose of this moist soil unit would be to provide an 
annually controlled feeding and/or resting area specifically for migratory 
waterfowl, primarily dabbling ducks. 
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6. EVALUATION OF ALTERNATIVES 

Alternative A, No Federal Action, would not meet the project goals of 
improving aquatic habitat and diversity and enhancing migratory bird 
habitat. 

Alternative B, Closure Dike with Water Control Structure, was evaluated. 
If a dike were built higher than the existing causeway, the water would 
flood around it on the island side. Since the majority of sedimentation 
occurs during flood events, sedimentation regime would not be any different 
than under current conditions. Normal flow would still be controlled by 
the existing causeway tubes, so water quality in the upper slough area 
would not be affected negatively or positively by this alternative. 
Basically, the existing causeway now provides the same function as the 
dike would. 

Alternative C, Redesign Existing Causeway, was evaluated. If the causeway 
were raised, the water would flood around it on the island side. Since the 
majority of sedimentation occurs during flood events, sedimentation regime 
would not be any different than under current conditions. If additional 
tubes were added to the existing causeway to increase flow, existing sedi- 
mentation would not be positively or negatively impacted. The additional 
tubes would have no impact during flood events. During non-flooding 
events, the water enters the slough so slowly that most sediment drops out 
at the upper end. Consequently, increasing the flow through the causeway 
would make very little difference in additional sedimentation. 

As far as water quality is concerned, no information currently exists 
which would suggest that the water quality in the off-channel area 
immediately upstream of the causeway is significantly better than what 
is found downstream of the causeway. Although it has been shown that DO 
concentrations downstream of the causeway fall to unacceptable levels 
during the summer, the shallow stump fields which separate the project site 
from the main channel may or may not experience a similar DO decline. This 
situation will be investigated further. Since deeper, higher DO water is 
not nearby, it would probably require a significant increase in existing 
flow to pull higher DO water into the project. In addition, during the 
winter months the upper and middle portions of the slough have been frozen 
to the bottom, so additional flow would have no impact on water quality 
during this time. 

Alternative D, Barrier Island Creation, was evaluated. After site visits 
and further discussion, it was decided that wind-induced resuspension and 
transport of the sediments are not the major sources of sedimentatton in 
the lower slough and embayment area. Rather, as discussed in Section 3h 
of this report and in the hydrology appendix, the sedimentation in this 
zone results from the main river flow (especially during high water) 
expanding into this area with decreasing velocities. 

In addition, foundation and erosion problems associated with island 
creation can make their construction economically undesirable. 
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Alternative E, Create Sediment Trap, was evaluated to meet the project 
objective of reducing sediment input into Potters Slough. The excavation 
of a deep hole immediately below the existing causeway would act as a 
sediment trap mainly during overtopping/flooding events, and would collect 
any minor amounts of sediment during normal flows. Certainly all sediments 
during flood. events would not be trapped, but any that are prevented from 
continuing down the slough will help keep the upper 2,500 feet of slough 
from silting in completely and will prevent further migration of silt down 
the slough. In addition, the deep hole will assure continuous unblocked 
flow through the existing tubes. 

The hydraulic dredging in segment 1 would act as a sediment trap both 
during flooding events and during normal flows. All sediments would not 
be trapped, but any that are prevented from continuing down the slough will 
help alleviate future sedimentation problems in the upper slough area. In 
addition, the deeper water may help promote and/or hold higher DO values in 
the upper slough area. With the higher volume of water in the dredge cut, 
the benthic biological oxygen demand impact on the water column may be less 
severe. The AAHU values for largemouth bass are 25 times higher with this 
alternative than without, as shown on table 4-l. Table 6-1, incremental 
analysis, shows a reasonable overall cost per AAHU for this alternative. 

Alternative F, Hydraulic Dredging, was evaluated to meet the project 
objectives of restoring and creating fisheries habitat. Lower slough 
and embayment dredging would rehabilitate and enhance aquatic habitat by 
creating both shallow and deep water. Decreasing the uniformity of Potters 
Slough will cause a corresponding change in vegetation patterns and an 
improved ratio of open water to vegetation density. Segment 2 dredging 
would provide 18 acre-feet of deep water habitat primarily for fish winter 
refuge. Segment 3 dredging also would provide 16.5 acre-feet of deep water 
habitat for fish winter refuge. The proposed dredging also would increase 
water exchange from the main river to the lower slough area, thereby 
improving DO concentration during potential critical seasonal stress 
periods. The deep holes provide year-round access to the main river 
channel if the water in the interior dredge cuts ever becomes DO deficient 
in the summer. In addition, the deep holes provide a place for fish to 
overwinter off channel and out of the current. Segments 2 and 3 dredging 
also would reduce the quantity of submerged aquatics and arrowhead that are 
currently dominating the slough and embayment. Table 4-1 shows a dramatic 
increase in average annual habitat values for this channel dredging. Table 
6-1, incremental analysis, shows a reasonable cost for each habitat unit 
gained. 

Standard engineering and project design considerations determined the need 
tr, dredge to 8 feet with allowance for sedimentation and winter low-water 
regulation, resulting in maintained water depth of 6 feet over the project 
life (see table 8-2). Costs of additional (or less) dredging depth would 
be substantial, at approximately $100,000 per foot of depth. 
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A central consideration in undertaking dredging is its implication for 
fisheries over-wintering habitat. A brief review of the literature revealed 
that definitive depth figures [to'maintain adequate dissolved oxygen (DC) 
and other parameters] necessary for fish survival are difficult to find. 
Generally,, fish will migrate to depths or locations where the highest 
available temperatures can be found, but other habitat factors, such as DO, 
flow rates, etc., are also important in winter habitat selection (Sheehan, 
et al., 1990). These researchers also found species-specific differences 
in temperature tolerance and swimming ability (at temperatures of O-4 
degrees C), thus complicating the arrival at a set depth figure. 

Temperatures are usually higher in backwater areas versus main river 
channels, but DC can be lower (Bodensteiner and Sheehan, 1988) and dredging 
can provide the extra depth necessary to allow sufficient DC. Boland 
(1985) agreed to the benefits of side channel dredging, but cautioned 
against "overdredging" which could result in the loss of littoral habitat. 

Pitlo and Gent (1991) came the closest to delineating specific depths in 
terms of fisheries benefits. As part of a monitoring study at the Brown's 
lake EMP project, it was found that tagged/radioed largemouth bass clearly 
moved in response to declining oxygen conditions to areas of higher DO. 
The researchers also found stratification of dredged side channels based 
on temperature, DC, and current velocity when oxygenated river water was 
introduced via a water control structure. They suggested that fish could 
then select optimal zones by moving vertically in the water column 4 to 6 
feet (the maximum zonal depth was 8 feet). Temperatures were highest at 6 
to 8 feet (36-38 degrees F) while DO was greatest at 0 to 2 feet (9-13 
PPm) - 

The above studies indicate the clear advantages of maintaining side channel 
habitat for overwintering fish, but the complex interplay of various water 
quality parameters makes it difficult to determine cutoff points, at least 
in relation to habitat manipulation actions. The latter study seems to 
indicate that our maintained depth of 6 feet for Potters Marsh falls within 
the middle range of preferred temperature and DC levels, while keeping 
costs to a minimum. 

A ferrest,rial confined dredged material placement site was evaluated. In 
an attempt to minimize impacts to existing marshland, hardwood trees, or 
existing potholes, the proposed confined placement site (CPS) would be 
the only available SO-acre site in the Potters earsh complex. Most of 
the existing vegetation in the proposed site is secondary growth and of 
limited quality. Construction of the CPS would provide beneficial use by 
establishing an area that could be managed under controlled conditions to 
meet the project goal of enhancing habitat for migratory birds. 

An upland dredged material placement site was evaluated. Most of the lands 
adjacent to the Potters Marsh complex are Government-owned. The area is 
managed b:y the USPWS as a research natural area (RNA). This is a protected 
unique habitat area of prairie species and reestablished warm season native 
grasses. Most of the shoreline is a high sand bank which is also part of 
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the protected area. Any area large enough for land disposal would be on 
privately owned lands over one-half mile inland across the railroad and 
State Highway 84. This makes land disposal not only very uneconomical, 
but basically unfeasible. 

Alternative G, Segment 4 Hydraulic Dredging, was evaluated. From 2,500 
feet below the causeway and down to segment 3, the majority of dredged 
material would be clayey peat. From a feasibility and economic standpoint, 
dredging would be impractical. It would require a CPS of over 300 acres 
or chemical clarification due to the very poor flocculent settling charac- 
teristics of the peat. Chemical clarification would require a large volume 
of a settling aid which would generate a higher cost and possible 
environmental problems. 

With present water depths averaging 1.5 feet, the USFWS requested that boat 
traffic not be able to traverse up the slough to the causeway and nearby 
public use areas. This would generate much more boat traffic in the entire 
slough, thus disturbing the preserved nature of the upper Potters Marsh 
complex. 

In addition,, there would be little or no intermixing of water from the main 
river, except from the flow down the slough. Even with an increased flow 
and deeper water, there still may be periods of deficient DO concentrations 
within the segment 4 zone. 

Alternative H, Create Potholes, was evaluated. Several potholes now 
available in the project areas on the island experience high use by 
waterfowl and shorebirds. The project objective of wetland rehabilitation 
is further achieved through pothole construction to increase waterfowl 
brood habitat and fall feeding sites. The WHAG model is not sensitive 
enough to calculate HUs on such a small acreage of enhancement when 
compared to the total wetland area. 

The pothole locations were selected in the field with the assistance of 
USFWS personnel. All existing low areas were investigated within the 
central peninsula region. The upper'island area has several potential 
cultural sites and has not been cleared by the SHPO for construction work. 
In the central region, as many potholes as possible were laid out in the 
field. The attempt was to use all existing low and open areas and not to 
construct any potholes close together. After several field days, 23 
l -*.?.sting potholes were chosen as the optimum number based on the available 
*n&L practical locations. 

ir: response to public comment, further research on pothole construction 
:XY done, particularly regarding the choice of numerous small potholes. 
Potholes will primarily provide waterfowl nesting and brood rearing 
habitat, but their configuration should also consider provision of plant 
and water level diversity for the benefit of a variety of migrating birds 
and wildlife. 
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Hammond and Lacy (1959) felt that optimum pothole size ranged from 500 to 
2,000 square feet of water surface, with 150- to 200-foot spacings between 
potholes. Evans, et al., (1952) found that breeding pair use was greatly 
influenced by pothole size, and showed greatest per acre use by river ducks 
on areas of CO.5 acre of water, while divers preferred 2 to 3 acres of 
water. 

A subsequent meeting with USFWS personnel, a concerned citizen, and a Rock 
Island District staff member resulted in some minor relocation of planned 
blasted potholes at Potters Marsh, as well as enlargement of very small 
excavated potholes to a maximum of 0.75 acre. These changes will not alter 
quantities or cost of this project feature. 

Alternative I, Managed Marshland on CPS, was evaluated. For migratory 
birds, the managed CPS surface provides maximum control over vegetation 
production within the CPS. Therefore, the benefits of the Potters Lake 
project are increased by the use of a water-controlled facility. The 
project objective of increasing feeding or resting areas for migratory 
birds will be met which will help meet the goal of enhancing the habitat 
for migratory birds through wetland rehabilitation. Table 6-l shows the 
AAHUs for each alternative for best utilization of the CPS. Considering 
all species studied, the managed marsh alternative has the highest overall 
habitat value benefits when comparing the various alternatives for the CPS. 
Table 6-2 shows a cost/habitat gain comparison for each alternative. Based 
on a cost per AAHU gained comparison, the managed marsh was the selected 
alternative. 

The mast tree or grassland area on the CPS was evaluated as part of this 
alternative. The mast tree area would require an interior dike, as shown 
on plate 3, to prevent water inundation. Even if the 7 acres were slightly 
higher than the managed marshland, during the 3- to S-year water filling 
for termination of unwanted vegetation or during spring rains, etc., the 
trees would be inundated by water without a dike and drainage ditch. This 

would not only be costly, but may interfere with the operation of the 
managed marshland. It also was decided that a select grassland would 
better coexist with the managed marshland than would trees. After dredged 
material settlement, selected grasses would be planted. This would further 
diversify the managed marshland, surrounding potholes, and overall 
migratory bird habitat available at this location. 

Alternative J, Managed Grassland on CPS, was evaluated. While this alter- 
native would meet the goal of enhancing the habitat for migratory birds, 
especially upland species and nesting waterfowl, greater habitat benefits 
are generated by creation of a managed marsh complex. Table 6-1 shows that 
the managed grassland generates 25 AAHUs for the blue-wing teal, but few 
benefits for any other wetland species. Upland species like the dickcissel 
and indigo bunting will benefit from a managed grassland, with 37 and 28 
MHUs, respectively. 

Alternative K, Moist Soil Unit on CPS, was evaluated. This alternative 
specifically would meet the goal of enhancing the habitat for migratory 
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waterfowl but would not generate as many overall habitat benefits as the 
managed marshland, as shown on table 6-l. While higher AAHUs can be 
generated for teal/goose, they come at the expense of limited diversity 
for other wetland species (no value for bitterns, yellowlegs, etc.). The 
intent is to utilize the best possible alternative for the CPS surface. 
In addition, from an engineering viewpoint, the dredged soil will not 
support heavy equipment. A moist soil unit would require cultivation, 
seeding, etc., of the soil surface while the managed marshland does not. 

TABLE 6-l 

Averwe ADDual Habitat -or Each Alternative 
pf the Confined Phxmsr& Site (CPSJ 

SD-i- 
Natural * Managed 

Succession Grassland Moist Soil Marsh 

Blue-wing teal 
Canada goose 
Least bittern 
Lesser yellowlegs 
Muskrat 
King rail 
Green-backed heron 
Wood duck 
Dickcissel 
American coot 
Indigo bunting 
Prothonotary warbler 

24.7 26.0 21.8 
23.7 28.5 13.7 

19.0 
12.5 
23.7 

13.0 00.1 03.8 23.6 
10.5 02.0 

36.7 09.6 
24.1 

05.3 28.2 00.2 10.4 
06.0 01.2 

All species 34.8 78.6 58.5 161.6 

* Natural succession is the baseline condition similar to without project. 
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TABLE 6-2 

Cosmrison of Alternatives and Incremmtal Analvsep 

-1 C-t l l &&itat Value Gain l 5 Cost Per Gained Habitat Value 

Total 
AlWUMl Incremsntal Incremntrl Incrasmtal 

blternativ9 Jncremmt A-twdY MHU uM!!Y S/MHU 

Hydraulically mt 2 97,600 215 454 

Dredge Chmmel 205,350 CY 

89,800 200 

Seg.ZL3 167,400 415 452 

394,000 CY 

449 

Sediment Trap Deep hole 

below cwse- 

way 

2,700 3 900 

20,300 25 

SeqncntlL 23,000 28 821 

deep hole 

klou causeusy 

812 

Managed l 2 l 3 Mot aF@icable 8,200 44 186 

Grassland 

Moist Soil l 2 *3 Not applicable 16,500 24 688 

knaged Marshe l 'i Not applicable 14,500 127 114 

increase l 2 Pothole 17,900 l 4 *4 

Uaterfoul Brood Creation 

Habitat L Fall 4.8 acres 

Feeding Sites 

l l Amualired cost includes initial construction cost 8nd emus1 operations and u4intenance cost based on a 

SO-year project life, 8.Z percent interest rate. 

l 2 Incremental analyrir not performed for this alternative. 

l 3 tiebitat values bmsed on habitat gain to SO-acre total WS area for all species in table 6-2. 

Overall values uould be higher if species wre considered as show on table 9-2. 
c4 Habitat vrrlues (MHU) not calculated for this l lternstive (due to such a small acreage of potholes when 

ccqmred to the total mea.) 

l s Aqwic habitat mite bssed on awe-feet. 
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7. SELECTED PLAN WITH DETAILED DESCRIPTION 

a. General Description. Alternatives E, F, H, and I were selected to 
be recommended for project construction. Create sediment trap (Alternative 
E), hydraulic dredging - segments 2 and 3 (Alternative F), create potholes 
(Alternative H), and construction of a managed marshland on the CPS 
(Alternative I) all meet project objectives and are cost effective. This 
plan provides balanced aquatic fishery habitat restoration, while enhancing 
additional wetland habitat values for waterfowl (resident and migratory), 
furbearers, and numerous nongame wetland species. 

b. Sediment Trap Creation. Immediately below the existing causeway, 
a deep hole sediment trap will be mechanically excavated or hydraulically 
dredged (see dredging plan on plate 9). The hole will be 200 feet wide by 
60 feet long by 10 feet deep with 1 horizontal on 2 vertical (1:2) side 
slopes. (See typical section on plate 13.) The normal water surface is 
elevation 583.0 (flat pool) and the average water depth is 1.5 feet. 
Excavation/dredging depth is to elevation 573.0 or 8.5 feet of material, 
totaling approximately 4,700 cubic yards. The material will be about 
75 percent fat clay and 25 percent medium clay and/or sand. 

The contractor may submit for approval which method, mechanical excavation 
or hydraulic dredging, they choose. Hydraulic dredging up the slough from 
segment 3 to the causeway will not be permitted. Suggested methods could 
be the use of a small, portable hydraulic dredge set in place with a crane, 
or mechanical excavation from the causeway with a dragline, then transport 
the material by truck to the CPS or another site submitted by the 
contractor and approved by the Corps of Engineers. 

Segment 1 hydraulic dredging in upper Potters Slough will take place as 
shown on plate 9, with a typical section shown on plate 13. Dredged bottom 
width will be 50 feet with 1:2 side slopes for the 2,100 lineal feet of 
alignment. Dredging depth will be a lo-foot cut to elevation 573.0 to 
ensure a minimum depth of 6 feet throughout the project life as shown in 
table 8-l. Current water depth averages about 1.5 feet below flat pool. 
The dredged material will be about 71 percent fat clay, 24 percent lean to 
medium clay, and 5 percent sand, for a total of 44,300 cubic yards. 

C. Hydraulic Dredging. Segments 2 and 3 dredging in lower Potters 
Slough and embayment will take place as shown on the dredging plan on plate 
10. General dredging alignment bottom width in both segments will be 50 
feet with 1:2 side slopes. (See typical section on plate 13.) Dredging 
depth will be 8 feet to elevation 575.0 to ensure a minimum depth of 6 feet 
throughout the project life, as shown in table 8-2. Current water depth 
averages approximately 1.5 feet below flat pool in the general alignment 
areas. Segment 2 will be 10,900 lineal feet of dredging alignment and one 
deep hole. Segment 3 will be 9,800 lineal feet of dredging alignment and 
one deep hole. Each deep hole will be 500 feet by 200 feet with a 12-foot 
dredging depth to elevation 571.0 and l:2 side slopes. (See typical 
section on plate 13.) Current water depth averages 2.0 feet below flat 
pool in the deep hole areas. Dredged material in segment 2 will be about 
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36 percent sand, 35 percent lean to medium clay, and 29 percent fat clay, 
for a total of 205,350 cubic yards. Dredged material in segment 3 will be 
about 46 percent sand, 42 percent lean to medium clay, and 12 percent fat 
clay, for a total of 188,650 cubic yards. 

d. Weate Potholes. Ten potholes of various shapes will be 
mechanically excavated to about 4 feet in the central part of the island, 
as shown on plate 2. A typical section is shown on plate 12. Excavated 
material will be placed around the outside perimeter of the pothole. An 
additional seven 300- by 50-foot potholes will be blasted by explosives 
in the riverside embayment area near the central part of the island where 
excavation with conventional equipment would be difficult, as shown on 
plate 2. A typical section is shown on plate 12. Holes will be over- 
blasted to about 5 feet in an attempt to result in an approximate 4-foot- 
deep pothole. 

The dredged material confined placement site (CPS) is located in an area of 
secondary growth just below the central island area, as shown on plates 2 
and 11. 'It was shaped and positioned so as not to inundate the lower lying 
marshland areas downstream and to the east, or the heavier timber and 
natural potholes to the north. 

Column se,ttling analyses were performed to determine the required dredged 
water detention time and total volume for initial dredged material con- 
tainment as presented in appendix H. The dredged material will require 
about 25 hours of settling time to meet effluent requirements and will 
require an initial volume about 1.75 times larger than the in situ 
sediments. Based on these results, a CPS with 35.5 interior acres and 
a 14-foot-high dike will be required. (See typical section on plate 12.) 
The dike will be constructed by excavating an interior borrow trench around 
the inside dike perimeter as shown on the typical section. This material 
will be predominantly sand which will require a minimum of 1:3 side slopes 
and a lo-foot-wide crest, as discussed in Appendix G - Geotechnical 
Considerations. The total surface area required for the CPS is 50 acres, 
including the dike surface area and a 15-foot perimeter work zone. 

Depth of dredged material immediately after placement will be about 
12 feet. The material will then settle throughout the first year to a 
depth of 8 to 10 feet. At that time, the upper dike surface will be 
lowered accordingly to within 2 to 3 feet of the top of material. The 
remaining dike will be reshaped to a flatter slope and seeded with grasses. 

e. Managed Marshland on CPS. After settlement of the dredged 
material, an approximate 32.5-acre managed marshland will be constructed 
on the CPS surface, as shown on plate 2. This will involve installing a 
shallow well for water supply. (See well location on plate 2 and plan 
view/detail on plate 16.) It has been estimated that 500 gpm of ground 
water could be pumped from the sand aquifer with approximately 20 feet of 
draw down (See analysis in appendix G.) In approximately 20 days, 500 
gpm would inundate the 32.5 CPS acres with 1.5 feet of water. Only 1.0 
foot of water would be necessary, but when considering infiltration, 
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evaporation, and precipitation, it is necessary to fill the CPS with 1.5 
feet of water initially to ensure a l.O-foot depth throughout the fall 
season. A 5 hp submergible pump will be required for this well. (See 
electrical plan and details on plate 17.) 

For dewatering purposes, a 4.0-foot stoplog structure will be constructed. 
The general location is shown on plate 2, with the plan view and details 
shown on plate 16. The managed marshland can be dewatered in 3 to 5 days. 
If dredged material continues to settle, additional stoplogs can be 
removed. Water will exit into the existing old slough bed below the last 
mechanically excavated pothole. 

The lower portion (800 feet) of the existing road will have to be improved 
with the addition of a granular surface. The contractor will submit his 
proposal to construct a road, at or close to the proposed road location 
shown on plates 2 and 11, to move equipment in and out of the CPS area. 
This road will become a service road for the well, stoplog structure, and 
managed marshland; therefore, it must be constructed at or above elevation 
586.0 and have a minimum width of 10 feet with a granular surface and turn- 
around area near the well site location. The construction will require 
limited borrow from each side of the proposed alignment (limited to 100 
feet) to raise the roadbed to elevation 586.0 in the existing low areas. 
A culvert and borrow fill will be necessary to cross the old slough bed 
located just prior to the CPS perimeter (see plate 2). The granular- 
surfaced roadway will be extended up onto the top of the reshaped sand 
dike and continue down to the stoplog structure. 

A grassland area will be constructed on the remaining CPS surface. The 
area to be selected will be sized and may be located as shown on plate 2, 
assuming this is the highest area after initial settlement of dredged 
material. Otherwise, the location may be shifted. The area will be seeded 
with selected grasses. This grassland area will help compensate for any 
lost vegetation due to the CPS construction and will further enhance the 
habitat values on the site. 
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8. DESIGN AND CONSTRUCTION CONSIDERATIONS 

Existing Site Elevations. Mobilization of construction equipment 
(hydtaulic dredge and barge-mounted equipment) into the Potters Marsh 
complex can be accomplished,when river levels are at or above flat pool 
with limited efforts of excavating or dredging to maneuver equipment from 
the main channel to the upper and lower ends of the project. Once 
mobilized, the utilization of this equipment is relatively independent 
of river stage. Five feet and deeper water depths and the lack of stumps 
between the lower portion of the project and the main channel make it the 
best location for mobilizing equipment. It is estimated that, at most, 
approximately 4,000 cubic yards of sediment will have to be hydraulically 
dredged during the last 1,OOOf feet to arrive at the lower project limits. 
This material will go into the CPS. This is minimal when compared to the 
project dredging. Water depths are such that necessary floating plant 
equipment can be successfully maneuvered to the upper project limits by 
traversing along the island boundary. 

There may be intermittent stumps between the main channel and the outer 
project limits. These will be removed wherever necessary to maneuver 
floating plant, by dragline/clamshell, Stumps will be more of a problem 
maneuvering equipment from the main channel rather than interfering with 
project dredging. There should be very few stumps within the project area 
and then only at the extreme outer limits. It is estimated that no more 
than 25+ stumps, mostly in the upper outlying areas, would have to be 
removed during the entire project. 

b. Dredging Depths and Equipment. It is anticipated that all Potters 
Marsh complex dredging, except for the small cut below the causeway, will 
be accomplished with a 16-inch cutterhead hydraulic dredge. The lo-foot- 
deep sediment trap cut below the causeway will be accomplished by dragline/ 
clamshell or by use of an 8-inch or smaller portable dredge. If dragline 
clamshell, the excavated material will be placed in the water on the 
upstream side where it can be hydraulically dredged and placed in the CPS. 

The selected dredging depths were based upon maintained water depth, as 
shown on tables 8-1 and 8-2. 
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TABLE 8-l 

Basis of Dreddxw DeDth for SePment 1 
Elevation (&&). 

58:3.0 
-1.0 
-6.0 
-2.0 

-1.0 

Pool 13 flat pool 
Possible low-flow winter regulation 
Maintained water depth 
50 years of sediment (0.5 inch per year) 
Possible additional sediment due to 

sediment trap 

573.0 Minimum dredging depth 

TABLE 8-2 

Basis of Drede n L g Denth for Seements 2 and 3 

Elevation (MSL) Descriotion 

583.0 Pool 13 flat pool 
-1.0 Possible low-flow winter regulation 
-6.0 Maintained water depth 

AA 50 years of sediment (0.25 inch per year) 

575.,0* Minimum dredging depth for general 
alignment 

* Deep holes will be dredged to elevation 571.0. 

C. Dredged Material Confined Placement Site. 

(1) Containment Dike. The containment dike for the dredged 
material placement site will be constructed from adjacent interior borrow, 
which will be 80 to 90 percent sand. Slope stability analyses reveal that 
the dike will be stable, with a crest of 8 feet and side slopes of 3:H on 
1:v. Final design may incorporate an impervious liner on the interior sand 
dike face to prevent through-seepage of water. 

After the dredged material within the CPS has settled for 1 year, the 
perimeter dike will be degraded so that it remains 3 to 5 feet higher than 
the interior materials. This excess material from the degrading will be 
used to flatten the landside slopes to about 1:V on 4:H, thereby increasing 
the factor of safety considerably for operation of the managed marshland. 

(2) Placement Site. The final design of the placement site will 
provide contractor options for placement methods to help meet effluent 
standards. If water quality cannot be met, the inflow rate can be 
decreased, a settling aid polymer can be used, and/or the ponding depth 
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can be increased. A two-cell design was not considered due to the high 
cost, approximately $160,000, and the surface area reduction from the cross 
dike. All of the presently designed interior area of 35 acres is required 
for soil expansion and flocculent settling. A cross dike would decrease 
the CPS volume, unless the material were borrowed from within, and decrease 
the available surface area. This would require an increase in the 50-acre 
surface area to complete the proposed dredging. This is not possible at 
this time. To achieve a suspended solids removal efficiency of greater 
than 95 percent for dredging effluent, an average detention time of 25 
hours is required. The dredge's outflow pipe will be required to move 
around, to distribute material in the CPS as evenly as possible and for 
coverage of the dredged sand with clay material. 

d. Construction of Project Featurea. 

(l) Pothole Construct&l . Ten island potholes will be 
mechanically excavated with a dragline/clamshell. An equipment path for 
access to each pothole location may need to be created. Excavated soil 
material will be placed around the perimeter of the pothole, as shown 
on plate '12. In the central island river side embayment area, where 
excavation with conventional equipment would be difficult, seven potholes 
will be blasted with explosives.. The contractor will submit his blasting 
plan for approval. This area, although soft and wet, is above flat pool 
and is not directly connected to the river during normal conditions, so 
no water quality problems are expected. 

(2) CPS Access Road Construction. Borrow for the proposed road 
portion will be limited to 100 feet on either side of the proposed road 
location. The 8-foot-wide surface would be covered with a graded road fill 
and leveled with granular material. There will be an approximate P-foot- 
wide earthen shoulder on each side and a turnaround on top of the reshaped 
sand dike at the stoplog structure. 

(3) Well Construction. The well will be drilled with conventional 
water well equipment to a depth of approximately 100 feet. A 12-inch & 
steel casing will be set in the hole with a 5 hp submergible pump set at 
approximately 30 feet. A 4- to 6-inch & riser pipe will be used. This 

pipe will exit the well head, rise up through the top portion of the 
reshaped dike, and exit onto a small concrete pad on top of the settled 
dredged material in the CPS interior. 

The pump was sized in order to fill the managed marshland initially with 
1.5 feet of water in approximately 20 days in order to maintain 1.0 foot 
of water depth throughout the fall season. This will be accomplished by 
a 500-gallon-per-minute (gpm) pump. The effects of evaporation, infiltra- 
tion, and seepage were all considered in the pump sizing. It is assumed 
that under less than ideal conditions rainfall during September through 
November will exceed evaporation. Evaporation averages approximately 0.18 
foot per month during this period, while rainfall averages 0.24 foot per 
month. Soil infiltration will average approximately 0.15 foot per month. 
The 500-gpm pump was selected because it was the most cost-effective pump 
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that would satisfy the USFWS requirements of keeping a minimum of 1.0 foot 
of water in the managed marshland during September through November with 
approximately 20 days of pump time. In addition, the pump size (5 hp) was 
based on the available electricity in the nearby Corps of Engineers recrea- 
tion site. There would be an additional cost to bring in more power for a 
larger size pump which would be required for additional capacity. 

The electrical service for the submergible pump will run underground along 
the service road, as shown on plate 17, to a pole on the north side of the 
old slough. Service will cross the slough bed from pole to pole with a 
transformer and a platform with a control switch. The transformer and 
control platform will be mounted on separate poles above the 500-year flood 
event. Waterproof electrical service will run down to a submergible pump. 

(4) SoDlop %.-ucture Construction . The stoplog structure will 
be constructed, as shown on plate 16, so if additional dredged material 
settlement takes place additional stoplogs can be removed accordingly. 
The managed marshland with l.Of foot of water will be able to be dewatered 
in 5 to 10 days with a 4-foot-wide opening. The stoplog structure will be 
serviced via the top of the dike with a granular-surfaced roadway. 

e. Borrow Sites/Construction Materials. 

(1) Borrow Sites. Sand embankment for the dike will be obtained 
from the interior of the placement site. A dragline/clamshell working on 
mats 20 feet inside the interior CPS dike toe will excavate an approximate 
60-foot-wide by lo- to 12-foot-deep borrow ditch. Most of the borrow 
material will be sand. The top 2.05 feet of existing material is lean 
clay followed by 2.02 feet of clayey sand overlying fine to medium sand. 
Any organic material at the surface will be removed before borrow is used 
for the dike construction. 

(2) Construction Materials. Only common construction materials 
are required for this project. Roadway graded bedding material, crushed 
stone, and concrete are available from nearby suppliers and will be 
transported by truck to the project site, Required embankment materials 
are available on site. 

f. Containment Dike Erqsion Control. When the island becomes 
inundated after the 5-year flood event, based on projected flow velocities 
erosion control for flow protection is not required for the containment 
dike slopes. Final design may incorporate flatter exterior slopes to 
accommodate vegetation growth, maintenance, and protection against any 
wave wash erosion during high water. 

g. Construction Sequence. The probable construction sequence is 
summarized i-n table 8-3. 
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3 

4 

TABLE 8-3 

Probable Construction Seauence 

Construction 
Work Item 

CPS 6 CPS dike 

Hechanical excava- 
tion below cause- 
way (if method 
chosen) 

Hydraulic dredging 
segments 1, 2, and 
3 

Potholes 
a. Blasted 

b. Mechanical 
Excavation 

Managed marshland 

Grassland seeding 

Special 
Jnstructiow 

Includes proposed road- 
way to CPS. Use adja- 
cent interior sand bor- 
row for CPS dike. 

Prevent damage to road- 
ways. 

Move dredge pipe around 
CPS. 

Dredge in respective 
segment order. 

Summer construction. 

When river is at or 
below flat pool. 

Winter or late summer 
construction. 

Construct 1 year after 
dredging complete. 
Includes well and 
stoplog structure. 

Construct 1 year after 
dredging complete on 
highest end of CPS. 

P-Dose 

Allows for dike 
stabilization 

To be able to 
transport and 
place in CPS be- 
fore dike complete 

Allows for more 
even distribution 
of material & clay 
coverage of sand. 
Dredge segments of 
highest priority 
first. 

Access to potholes 
during potentially 
driest conditions 
and during turtle 
non-hibernation 
season. 
To prevent a water 
quality problem 
during blasting. 

Easier access to 
pothole sites. 

Must wait for 
most of CPS set- 
tlement to occur 

Must wait for 
most of CPS set- 
tlement to occur 
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h. Permits. A public notice, as required by Section 404 of the 
Clean Water Act, will be made prior to submission of this report for 
final approval. A Section 401 water quality certificate from the State 
of Illinois and a Section 404(b)(l) Evaluation is included in this docu- 
ment. A floodplain construction permit from the Illinois Department of 
Transportation, Division of Water Resources, is included in this document. 
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9. ENVIRONMENTAL EFFECTS 

a. Summary of Effects. The Potters Marsh HREP is designed to restore 
and enhance fisheries habitat through channel dredging and creation of a 
sediment trap to preserve remaining habitats. The excavation and blasting 
of potholes in the project area increases the value of the Potters Marsh 
for waterfowl, especially during the brood season when open water areas 
surrounded by vegetation provide refuge and abundant invertebrate life to 
hens and their broods. The use of a confined placement method of hydraulic 
dredging, not only reduces the impacts to water quality but creates an 
opportunity to utilize the placement site to further-enhance the wetland 
values of Potters Harsh. The construction of a well and stoplog structure 
on the CPS provides for water level manipulation and a high degree of 
control over the vegetation patterns desired in the managed marsh. Manage- 
ment of the levees and higher elevations on site through revegetation of 
native grasses and selective tree plantings will increase the diversity of 
habitat t:ypes, providing nesting areas for waterfowl as well as benefits 
to nongame species like the dickcissel and indigo bunting. 

The overall improvements to the project area are beneficial to both fish 
and wildlife resources and are consistent with the management objectives 
of the Upper Mississippi Fish and Wildlife Refuge System. 

b. Economic and Social Impacts. 

('1) Community and Regional Growth. No significant impacts to the 
growth of the community or region would be realized as a result of the 
project. 

(:2) Displacement of People. The project would necessitate no 
residential displacements. 

(3) Community Cohesion. No significant impacts to community 
cohesion would be noticed. The project site is located in a rural setting 
with limited residential development. 

(4) Property Values and Tax Revenues. The potential value of 
property within the project area could increase as a result of the proposed 
project. This land is in Federal ownership, however, so an increase in its 
value would not increase local tax revenues. 

The project borrow site would be located on Federal lands managed by the 
USFWS and zoned for low density recreation. Removal of borrow material 
from the site would not impact land values or tax revenues associated with 
this property. 

(5) Public Facilities and Services. The project would positively 
impact public facilities by enhancing aquatic and wetland habitat on 
Federal lands managed by the Corps of Engineers and the USFWS. The project 
would benefit the Mississippi River fishery, as well as resident and migra- 
tory waterfowl, and is consistent with agency management goals. If no 
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action is taken, ongoing siltation will transform the affected wetland 
habitat into lower quality willow growth. 

The project borrow site would be located on Federal lands managed by the 
USFWS. The removal of borrow material would result in no significant 
adverse impacts to the affected wetland habitat, and is compatible with 
management goals for the project area. 

(6) Life, Health, and Safety, The Potters Marsh complex poses no 
current threat to life, health, or safety of recreationists or others in 
the area. The project would not affect current conditions in regards to 
these areas of concern. 

(7) Business and Industrial Activity. No significant changes in 
business and industrial activity during project construction would result. 
No long-term impacts to business or industrial activity would be realized. 
The project would require no business relocations. 

(8) Employment and Labor Force. Project construction would result 
in a slight,, temporary increase in employment opportunities in the project 
area. The available labor force in Carroll and Whiteside Counties, 
Illinois, is sufficient to support project construction without adverse 
impact to area employers. 

(9) Farm Displacement. No farms would be affected by the proposed 
environmental enhancement project. Affected properties are held in Federal 
ownership and managed for fish and wildlife. 

(10) Aesthetics. The project would include conversion of a poorly 
vegetated area into an approximately 30-acre managed marshland within the 
Potters Marsh complex. The project also would include a grassland area 
constructed on dredged material at a CPS. These improvements would provide 
an enhanced aesthetic environment for recreationists hunting or fishing 
within the complex boundaries. 

(11) Noise Levels. Heavy machinery would generate a temporary 
increase in noise levels during project construction. This increase is 
noise levels, which would include blasting to create island potholes, would 
disturb wildlife and recreationists at the Potters Marsh compl,ex. However, 
the project site is located in an area with limited residential or other 
development, and no significant, long-term noise impacts would result. 

C. Natural Resources Impacts. Table 9-1 depicts the without project 
successional changes in habitat types within the Potters Marsh project area 
over the next 50 years. The approximate 400-acre loss in aquatic habitat 
will negatively impact fisheries resources but will positively increase the 
acreage of non-forested wetland habitat available by TY 25. This increase 
will benefit waterbirds and furbearers as will the increases in forested 
wetland habitat (from 824 acres to 1,200 by TY 50)). On the other hand, 
implementation of the proposed dredging and utilization of the CPS method 
of disposal will not only benefit waterfowl and wetland species, but will 
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dramatically improve the area fisheries resources as will be discussed 
below. 

TABLE 9-1 

Potters U Habitat ‘Qaund Acreanee 
TY (Target Years) Indicate Predicted Changes in Habitat Types Without 

Construction of the Project 

Habitat/TY TYO TYl TY25 TY50 

Aquatic 982 982 700 570 
Non-forested wetland 314 314 439 350 
Forested wetland 824 824 984 1200 
Grassland 185 185 185 185 
Cropland 4 4 4 4 

Total 2309 2309 2309 2309 

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

Hvdraulic./Mechanical Dredeinp 

The primary objective of the Potters Marsh HREP is to restore and create 
aquatic habitat for fisheries in the Potters Marsh backwaters, Applbcation 
of the WHAG methodology determined that, without dredging the upper and 
lower segments, the AAHUs predicted for the next 50 years would be approxi- 
mately 1 AAHU for the upper segment and between 52 and 56 AAHUs for the 
lower segments depending on the target species (table 9-2 and figure 9-l). 

Implementation of the proposed dredging plan will dramatically improve the 
qualitative and quantitative values of the Potters Marsh backwaters. As is 
evidenced in table 9-2, all three target species benefit by over 500 per- 
cent. Additional improvements include higher quality spawning and rearing 
areas for fish, especially the centrarchids which include bluegill and 
bass, and deeper water off channel overwintering areas which are critically 
needed. These overwintering areas allow fish to escape the currents, lower 
temperatures, and DG levels of the main channel. 
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TABLE 9-2 

Averaee -al Habitat Unit Comnarisons 
for the Unner and Lower PrODOsed Dredeing 

Target 
SD= iea Averb 

Upper Segment/Sediment Trap 

Without Pro_iect With Project 

Channel catfish 1.0 22.2 
Largemouth bass 1.1 27.7 
Walleye 1.0 22.1 

Lower Segments/Deep Holes 

Without Proiect With Prolect 

Channel catfish 54.1 334.5 
Largemouth bass 56.2 414.8 
Walleye 52.3 271.3 

(2) Wetland and Terrestrial Resources 

Confined Placement Site (CPS) . As mentioned above, the use of a CPS for 
the hydraulic dredging operations has created a unique situation whereby 
the ultimate use of the CPS will include management capabilities. The WHAG 
analysis was used to determine the best way of managing the CPS to maximize 
benefits to as many species as possible. Four alternatives were evaluated: 

1) Allow the area to revegetate naturally. 

2) Manage the area as grassland habitat. 

3) Manage the area as a moist soil unit with annual drawdown to 
encourage establishment of moist soil plants. 

4) Manage the area as a marsh unit, maintaining 1 to 2 feet of water 
in the CPS and allowing emergent vegetation to colonize the CPS. 

The Average Annual Habitat Unit (MHU) calculations for each of the 
alternatives are presented in table 9-3. Each alternative has beneficial 
species that would gain by implementing that particular alternative. 
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TABLE 9-3 

Averaee Annual Habitat Units for Each Alternative 
sf the Confinedcement Site Icps) 

Natural Managed 
Succession Grassland Moist Soil Marsh 

SPECIES 

Blue-wing teal 

Canada goose 

Least bittern 

Lesser yellowlegs 

Muskrat 

ALT 1 ALT 2 ALT 3 

24.7 26.0 

23.7 28.5 

King rail I I I 
Green-backed heron 13.0 00.1 03.8 

Wood duck 10.5 

Dickcissel 

American co& 

Indigo bunting 

36.7 

05.3 28.2 00.2 

Prothonotarv Warbler I 06.0 I I 

ALT 4 

21.8 

12.5 

23.7 

23.6 

09.6 

24.1 

It was determined by the WHAG study team that if the CPS were allowed to 
revegetate naturally (alternative 1) the same natural succession process 
would take place as is currently under way on the CPS site. Therefore, 
from figure 9-2, AAHU values of 13, 10, and 5, and 6 for heron, wood duck, 
bunting, and warbler, respectively, displayed under alternative 1 indicate 
the relative value of the 50-acre CPS site if the project is constructed 
but allowed to revegetate naturally. 

Alternative 2 is a managed grassland proposal for the CPS site after the 
material has settled out and dried enough to work with machinery. A 
managed grassland habitat would create nesting areas for dabbling ducks 
as well as for upland nongame species like the dickcissel and the indigo 
bunting. This increased diversity will benefit more species and produce 
higher HU values than the natural succession approach proposed in 
alternative 1. 
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Management of the CPS site as a moist soil unit with drawdown and pumping 
capacity to encourage the annual growth of moist soil plants, like smart- 
weed, is the proposed plan in alternative 3. As expected, slightly higher 
AAHLJ values are produced for waterfowl with a small number of benefits 
generated for species like the,heron which also would utilize the flooded 
conditions of the moist soil unit during those seasonal periods of the 
year. However, this slight gain in habitat value for waterfowl is at the 
expense of the other wetland target species, as is evidenced in table 9-3. 

Therefore, the greatest number of benefits to the greatest number of 
species is generated through implementation of alternative 4--the managed 
marsh complex (table 9-3 and figure 9-2). By maintaining water and water 
level control over the CPS site, additional target species like yellowlegs, 
bitterns, and coot, will be able to utilize the site. Although the managed 
marsh option produces slightly lower AAHUs for waterfowl target species 
than the typical moist soil alternative, the benefit of increased species 
diversity through implementation of the managed marsh condition outweighs 
this minor difference. In addition, the managed marsh will be colonized 
with more diverse species of aquatic vegetation than the moist soil unit. 
This, in turn, generates a greater and more diverse invertebrate community 
which is not addressed in the WHAG analysis. 

Pothole Creation 

A subjective approach to evaluation of the pothole features was required 
since the WHAG analysis would not be sensitive enough to reflect the quan- 
titative changes brought about by such small acreage figures. However, the 
qualitative benefits resulting from creation of these open water habitats 
with surrounding stands of vegetation are critical to successful brood 
rearing of nesting waterfowl. The interspersion of open water and vegeta- 
tion created through the construction of potholes provides protected water 
with adjacent escape cover for hens and their broods. Aquatic vegetation 
offers microhabitats for colonization of invertebrate populations which 
are critical during the brooding season. 

Nongame species, like yellow-headed blackbirds and marsh wrens, also will 
benefit from additional marshland habitat in the area. Dense stands of 
cattail and bulrush offer nesting sites that will be used by these and 
other wetland species. 

In addition, muskrat, mink, and other furbearers will be quick to colonize 
the area's deeper water and cattails with their abundant invertebrate life. 

(3) Endangered Species. The Coordination Act Report (appendix A), 
provided by the USFWS, states that the endangered bald eagle (Halfaeetus 
leucocephalus) is known to utilize habitats in the study area. However, 
none of these habitats will be impacted as a result of project 
implementation and, therefore, no impact on the bald eagle is expected. 

By letter dated November 27, 1991 (appendix A), the Illinois Department of 
Conservation requested that a nongame survey be conducted to determine the 
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l 
presence of the Illinois mud turtle (Kfnostenzon flavescens spoonerf) 
(State endangered) and Blanding's turtle (Emydofdea blandingi) and smooth 
softshell turtle (Trfonyx nuticus) (both State watch list species). To 
avoid any possible impacts to these species, the time of year that the 
pothole blasting was to occur was changed from winter to summer or early 
fall. This was to avoid any hibernating turtles in the proposed pothole 
area. By changing the time of year that pothole blasting is to occur, a 
nongame turtle survey is no longer needed (see letter dated December 10, 
1991, appendix A). 

d. Cultural Resources. In order to assess the potential effects of 
the proposed project on historic properties, a contract was awarded to 
Stanley Consultants, Inc., to conduct a Phase I survey of the project 
impact areas (figure 9-3). The work was conducted by American Resources 
Group, Ltd. (Ross 1991). 

Because the geomorphological information indicated no potential for buried 
sites, the archeological investigation was limited to shovel testing and 
pedestrian survey supplemented by hand excavation of test units on the 
Shear's Point Site (11-CA-20). The scope of work for the survey was 
reviewed and approved by the State Historic Preservation Office in a 
letter dated September 6, 1990 (appendix A). 

The scope Iof work specified that no survey would be conducted in the areas 
of proposeid channel dredging (areas inundated by Mississippi River Pool 
13). However, it did provide that dredging locations be reviewed and 
alignments placed to avoid higher points of pre-inundation topography. 
This was accomplished during the selection of dredge cuts for the proposed 
plan in this definite project report. Corps of Engineers land acquisition 
maps dating from the years just prior to lock and dam construction were 
used to identify more elevated topographical positions. These areas were 
assumed to have a higher probability of containing inundated cultural 
resources. The land acquisition maps contained l-foot contour interval 
elevation markings. Final locations of the dredge cuts will be filed with 
the State Historic Preservation Office should the configuration of 
alignments change. 

The Phase I survey located no additional historic properties within 
the project impact areas (figure 9-3). The Shear's Point Site received 
additional work. Following the establishment of its horizontal limits 
and excavation of test units, Ross (1991:2S) concluded that the site did 
not "meet the National Register of Historic Places criteria of 
significance." 

In a letter dated May 29, 1991 (appendix A), the State Historic Preserva- 
tion Office determined that "no significant historic, architectural, and 
archeological resources are located in the project area." 

e. Hheral Resources. The proposed project will have no effect on 
mineral resources in the area. 
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f. Adverse Effects Which Cannot Be Avoided. The most significant, 
unavoidable adverse effect is the clearing of vegetation required for 
construction of the CPS. However, the CPS was designed and located in the 
area with minimal impacts. The habitat types affected by the construction 
of the CPS include a portion of the area (9 acres) of upland habitat; 
6 acres of emergent wetland; and 23 acres of scrub-shrub. Utilizing the 
Corps' Natural Resource Inventory System, further classification of the 
scrub-shrub habitat determined that the successional stage to scrub-shrub 
is very early and therefore primarily grassland (especially brome grass). 
Conversion of the above habitat types to a managed marsh habitat following 
construction provides an opportunity to utilize a dredged material place- 
ment site for wildlife habitat with net benefits above the impact of con- 
verting the grassland habitat. Under managed conditions, a much higher 
quality emergent marsh condition also can be produced which more than 
compensates for the 6 acres of emergent marsh impacts by construction of 
the CPS. As a result, a net gain in habitat values is generated at a 
minimal cost to existing habitat types. 

The dredging operations and sediment trap excavation will temporarily 
degrade water quality, primarily from increased turbidity. 

g- Short-Term Versus Long-Term Productivity. Short-term productivity 
of the Potters Marsh area is limited due to the shallow nature of the 
slough and the predominance of aquatic vegetation. Continued sedimentation 
eventually will convert the slough to early successional willow growth and 
other woody vegetation. Improved water quality and depth through implemen- 
tation of this project can offset the adverse effects of sedimentation and 
restore valuable fisheries habitat in Pool 13. A critical need for over- 
wintering areas for fisheries populations will be met by excavation of the 
deeper holes near the outlet of the slough. Creation of varied water 
depths will also determine the vegetative response in Potters Slough. The 
dredged channels will allow an improved ratio of vegetation to open water 
to maximize fisheries and waterfowl benefits. 

h. Irreversible or Irretrievable Resource Commitments. Other than 
fuel, construction materials, and manpower none of the proposed actions 
are considered irreversible. 

i. Compliance With Environmental Quality Statutes. Environmental laws 
and regulations applicable to the proposed project are listed in table 9-4. 

(1) Pational Historic Preservation Act and Archaeolo&al and 
HistoricPrpsen-tion AcG . Construction of the preferred plan will not 
affect any significant historic properties. This action has been fully 
coordinated! with the Illinois State Historic Preservation Office. The 
project, th,erefore, may proceed in full compliance with all appropriate 
historic preservation laws. 

(2) Native AIW,?&Jan Graves Protection and Renatriation Act . 
other provisions, 

Among 
this act requires written notification to the head of the 

Federal agency with primary management authority for Federal lands upon 
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TABLE 9-4 

Qm~liancc of the Preferrd Plan with 

)IRC-DesinnfMd Envirommtat Statutes 

Federal Policicp 

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

Clean Air Act, l mended, 42 U.S.C. 165h-7, et sq. 

Clean Uater Act (Federal Uater Pollution Control Act) 33 U.S.C. 1251, et rq. 

Coostat Zone Nenqmt Act, 16 U.S.C. 1451, et sq. 

EnQlrOcred Species Act, 16 U.S.C. 1531, et sq. 

Estuary Protection, 16 U.S.C. 1221, et sq. 

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

Fish and Yildlife Coordination Act, 16 U.S.C. 661, et sq. 

Land and Uater Conservation Fmd Act, 16 U.S.C. 4601, et seq. 

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

Nationnl Enviromental Policy Act, 42 U.S.C. 4321, et rq. 

National Historic Preservation Act, 16 U.S.C. 4700, et sq. 

River end Harbors Act, 33 U.S.C. 401, et seq. 

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

Yild end Scenic Rivers Act, 16 U.S.C. 1271, et rq. 

Full ccupliwe 

Full cosplicmnce 

Full toeplirnce 

Not applicable 

Full cospLfance 

Not wlicable 

Full carpliance 

Full compliance 

Full ccspliance 

Not applicable 

Full compliance 

Full compliance 

Full ccsptiance 

Full carplirnce 

Not applicable 

NOTES: 

8. FULL CUIDL~MC~. Having mt aI1 raquirwntr of the statute for the current stage of piming (either 
preruthoriration or postwthorirrtion). 

b. Pertial comLiance. Not having mt scme of the rrquirmsnts that normslly are at in the current stqe of 

plaming. Partial compliance entries should be explained in appropriate plrccs in the report and referenced in 

the table. 

t. &~~wlisnce. Violation of a requirement of the statute. Noncompliance entries should be explained in 

appropriate plecee in the report and referenced in the table. 

d. pot l wliceblc. No rec@rasents for the statute rrguired; CanpliUTCe for the current stage of plaIVIif& 
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which inadvertent discoveries of Native American human remains or objects 
may be found during construction or other activities. Should such dis- 
coveries be made during this project, the provisions of this act will be 
followed. 

3. Mitigation. The habitat evaluation (WHAG analysis) performed for 
this project indicates that, over the SO-year life of the project, there 
will be a net gain in wildlife habitat. Although not discussed in detail 
(but a critical part of the UHAG analysis), the future without-project 
condition of the refuge indicates that a decline in non-forested wetland 
habitat and aquatic habitat will occur by the end of the 50 years. Much 
of the non-forested wetland will succeed to other habitat types of lower 
value to waterfowl and fish. In other words, if the project is not built, 
there is a strong likelihood that wetland habitat needed to meet refuge 
objectives at Potters Marsh will decline. 

The WHAG analysis was performed on 12 species for the Potters Marsh 
project. These included non-target species such as bittern, prothonotary 
warbler, green backed heron, and others. This preliminary analysis gave 
an adequate indication as to whether or not any non-target species impacts 
would be unacceptable. When the consequences of an action are considered 
for this many species, it is inevitable that some species will gain at the 
expense of others. No matter how the project is designed, some species 
will be affected. As stated previously, even the "no action" alternative 
will result in species impacts. Based on the preliminary analysis, it is 
felt that no mitigation for any non-target species is needed. 
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10. SUMMARY OF PROJECT ACCOMPLISHMENTS 

The proposed project consists of backwater channel hydraulic dredging, 
creation of a sediment trap, construction of a managed marshland with a 
grassland area on the CPS, and creation of potholes to increase waterfowl 
brood habitat and fall feeding sites. 

Hydraulic dredging in lower Potters will include 20,700 lineal feet of 
channel and embayment and two deep holes for a total of 394,000 cubic 
yards. This dredging will restore and create habitat for overwintering 
fish and meet the project goal of rehabilitating and enhancing the aquatic 
habitat. 

Creation of a sediment trap will include 2,100 lineal feet or 44,300 cubic 
yards of hydraulic dredging above the existing causeway and mechanical 
excavation/hydraulic dredging of a deep hole (4,700 cubic yards) immedi- 
ately below the causeway. These features will help act as a sediment trap 
mainly during high water events, but would also help collect any minor 
amounts of sediment during normal flows. All sediments will not be 
trapped, but any that are prevented from continuing down the slough will 
help keep the upper 2,500 feet of slough and flow tubes from silting in 
completely and will help prevent further migration of sediment down the 
slough. 

Construction of a 32.5-acre managed marshland on the CPS will involve the 
drilling of a well for a water source, installing a submergible pump for 
water control, and constructing a stoplog structure for dewatering pur- 
poses. Also included in this feature will be a 'I-acre grassland area 
constructed on the highest portion of the CPS surface. These features will 
increase migratory bird feeding or resting areas and help meet the project 
goal of enhancing habitat for migratory birds through wetland 
rehabilitation. 

Increasing waterfowl brood habitat and fall feeding sites involves 
constructing 17 potholes --lo mechanically constructed potholes totaling 
3.2 acres and 7 blasted potholes totaling 1.6 acres. With the large, 
open expanse of water, Pool 13 offers an excellent opportunity to create 
nesting cover. The potholes will fill with water and provide secluded open 
water for duck broods. These potholes will help meet the goal of enhancing 
habitat for migratory birds through wetland rehabilitation. 
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11. OPEEATIONS, MAINTENANCE, AND REHABILITATION CONSIDERATIONS 

8. Project Data summary. Table 11-l presents a summary of project 
data. 

TABLE 11-l 

Potters Marsh Proiect Data Summary 

Feature 

Hydraulic Dredging (Segment 2) 

Beasurement 
Unit of 
Measure 

Length 
Depth below flat pool 
Bottom width 
Side slopes 
Deep hole 

Depth below flat pool 
Bottom width 
Bottom length 
Side slopes 

Tot81 segment 2 dredge volume 

Hydraulic Dredging (Segment 3) 

10,900 Lineal feet 
8 Feet 

50 Feet 
2:l Horizontal: Vertical 

1 Each 
12 Feet 

200 Feet 
500 Feet' 
2:l HOriZOnt81: Vertical 

205,350 Cubic yards 

Length 9,800 
Depth below flat pool 8 
Bottom width 50 
Side slopes 2:l 
Deep hole 1 

Depth below flat pool 12 
Bottom width 200 
Bottom length 500 
Side slopes 2:l 

Total segment 3 dredge volume 188,650 
Hydraulic dredging from main 

channel to project area 4,000 

Sediment Trap (Hydraulic Dredging Segment 3) 

Lineal feet 
Feet 
Feet 
Horizontal: Vertical 
Each 
Feet 
Feet 
Feet 
Horizontal: Vertical 
Cubic yards 

Cubic yards 

Length 2,100 
Depth below flat pool 10 
Bottom width 50 
Side slopes 2:l 
Total segment 1 dredge volume 44,300 
Possible stump removal to access area 25-50 

Lineal feet 
Feet 
Feet 
Horizontal: Vertical 
Cubic yards 
Each 
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TABLE 11-l (Cont'd) 

Feature 

Sediment Trap (Deep Hole Below Causeway) 

Length 60 
Depth below flat pool 10 
Bottom width 200 

Side slopes 2:l 
Total excavation/dredging 4,700 

Vetland Rehabilitation (Pothole 
Construction - Mechanical Excavation 

Number of potholes 
Average depth 
Average side slope 
Shape 
Total area 
Total volume 

10 Each 
4 Feet 

2:l Horizontal: Vertical 
Variable Each 

3.2 Acres 
20,500 Cubic yards 

Wetland Rehabilitation (Pothole 
Construction - Blasting) 

Number of potholes 
Average depth 
Average side slope 
Width 
Length 
Total area 
Total volume 

7 Each 
5 Feet 

1:l Horizontal: Vertical 
50 Feet 

200 Feet 
1.6 Acres 

19,500 Cubic yards 

Dredged Material Confined Placement Site (CW 

Dike length 
Dike height 
Dike top width 
Dike bottom width 
Dike side slopes 
Embankment volume 
Clearing and grubbing 
CPS interior surface area 
Reshape dike surface 
Dike surface and work perimeter (seed 

with grass) 
Embankment volume 

6,000 Feet 
14 Feet 

8 Feet 
94 Feet 

2:l Horizontal: Vertical 
162,000 Cubic yards 

14 Acres 
35 Acres 

8.5 Acres 

10.5 Acres 
162,000 Cubic yards 

Unit of 
Beasure 

Lineal feet 
Feet 
Feet 
Horizontal: Vertical 
Cubic yards 
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TABLE 11-l (Cont'd) 

Feature 

Managed Harshland 

Area 
Stoplog Structure 

Concrete sill elevation 
Hydraulic opening 
Stoplogs 
Discharge pipe 

Diameter 
Length 

Well 
Depth 
Hole diameter 
Casing diameter 
Casing depth 
PVC well screen 

Length 
Diameter 

Submergible pump 
Diameter 
Power 
Capacity 

Discharge pipe 
Diameter 
Length 

Well head 
Concrete splash apron 

Length 
Width 
Thickness 

Electrical Power 
Electric 
Transformer 
Buried primary feeder length 
Platform 

Grassland Area ('l-acre interior CPS) 
Grassland seeding 

Service Roadway 
Improve existing road with 

granular surface 
Length 
Width w/shoulders 
Crushed stone 

Uni.t of 
Measurement - 

32.5 Acres 

590.0 MSL (1912) 
4 Feet 

13 Each, 6" spacing 

18 Inches, CMP 
200 Feet 

100 Feet 
24 Inches 
12 Inches 
30 Feet 

20 Feet 
12 Inches 

6f Inches 
5 HP 

500 GPM 

6 Inches 
200 Feet 

1 Each 

8 Feet 
8 Feet 
4 Inches 

1 Phase, 8000/240 volt 
15 EVA 

7,500 Feet 
1 Each 

7 

800 Feet 
12 Feet 

200 Cubic yards 

Acres 
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TABLE 11-l (Cont'd) 

Feature lbasurew& 

Extend existing road to stoplog structure 
(includes turnaround at stoplog structure) 

Length 4,300 
Width w/shoulders 12 
Embankment borrow 1,870 
Crushed stone 1,100 
Drainage pipe (CMP) 

Diameter 24 
length 20 

Clearing and grubbing 1.5 

Unit of 
basure 

Feet 
Feet 
Cubic yards 
Cubic yards 

Inches 
Feet 
Acres 

b. Operation. Table 11-2 summarizes the general operating 
requirements to manage water levels in the managed marshland. 

Estimated annual operation costs are presented in table 13-2. 

c. Maintenance. The proposed features have been designed to ensure 
low annual maintenance requirements, with the estimated annual maintenance 
costs presented in table 13-2. These quantities and costs may change 
during final design. 
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. Fvcticq 

Arwwal Filli- of 
managed ffarshlerd 

Amual DeuatcrinS 
of Mansged Marsh- 
land 

TABLE 11-2 

Qperatino ScenariQ 

In Late wr- 
eerly fall, fill 32.5 
acres ufth 1.5: feet 
of wter and mintafn 
l.O-foot depth through- 
out the fall season. 

In early spring, 
remove appropriate 
stoplogs on 4-foot 
hydraulic opening 
stoploo structure 

Removal of U-&sired Approximtely every 
Vewation in Managed 3-5 years, fill with 
Marshland 3.0: feet of uater to 

kill off mdesired 
vegetation 

Mmergible pup in I-acre grassland area 
wall -rating time will r-in relatively 
of 20 days at 500 dry due to befng located 
gpn at hfgheet end of the 

CPS 

-late dewterfrp Intermittent low areas 
tfw of S-10 days ry renain wet/moist 

Uell pnp tim would Ueter level would ransin 
be 50 daya at 500 gpn below the top of the 

rahapad dike 
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12. PROJECT PERFORMANCE ASSESSMENT 

This section summarizes the monitoring and data collection aspects of the 
project. The primary project objectives are to: (1) restore and create 
fisheries habitat in lower Potters Slough and embayment areas; (2) reduce 
sediment input in the upper Potters Slough area: (3) increase migratory 
bird feeding or resting area; and (4) increase waterfowl brood habitat and 
fall feeding sites. Hydrographic soundings and water quality monitoring 
will be the primary elements in determining the success in meeting the 
first two objectives. Vegetation monitoring and visual inspection will be 
the main methods of determining the success of objective (3). Post- 
construction aerial surveys and visual inspection of the Potters Marsh 
complex will be used to investigate the success of objective (4). 

Table 12-1 presents the principal types, purposes, and responsibility of 
monitoring and data collection. Table 12-2 summarizes actual monitoring 
and data parameters grouped by project phase and also shows data collection 
intervals. 

Table 12-3 presents the post-construction evaluation plan. The monitoring 
parameters of this plan were developed to measure the effectiveness of the 
stated goals and objectives. As shown in table 12-1, these post- 
construction quantitative measurements will be the responsibility of the 
Corps of EngXneers. The USFWS field personnel also should follow table 
12-3, as shown, to make annual field observations. The annual field 
observations and the quantitative monitoring parameters will form the 
basis of project evaluation. 
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Project Typ ot 
Pbua Activity 

Repomtblo 

m=7 

Pro- 
ProJut 

sadiantat im 
Problr 
&lolyriS 

Pro-ProJoct 
nmitori~ 

DoMlir* 
iimitori~ 

Data 
collrtim 
1or Doaig, 

camtruct1m constructim 
klnitorin# 

Poat- Putommca 
comtnrtim Evolution 

itmitcdng 

BiOl~iCd 

I- 
limitorinD 

systa-UidD problr 
d8finitim. Lvelutoa 
pluning ~tiona. 

Idmw~ md &fin prcblau 
l t mr l ito. E8tebliahoa md 
of prapmad projut footwoo. 

D~t~l1.h buelim tar 
porfolww mluotim. 

Ircludr gmtiflcatian of proj- 
act cbjutivu, duign of 
projut, md dmmlqnmt of 
putomm ovalutim plan. 

Auau camnwlm iqwtr; 
uulmn pomit cmditiom 
am at. 

Dateminr wccen of projut 
Y nlrtd to objutim. 

Dotrmino critical ilpwt lovolr, 
cauw-effect nlrtimhip, and 
offnt m tang-term tonea of 
rignificont hebitet. 

brmrtntr alEcu or 1aihlra of 
projuts n: rapmoe of bioto. 

carp (qultita- 
tin) uld spmor 
(f lcld akorve- 
tim). 

USFW 

Carp 

USFW 
mw 

Field l tetim or qonwr 
thru cooperetiva 
Agroamtr or corps. 

lood into pro-projut 
mltorlrp; bfllla 
dnimd caditim for 
plm forulotim. 

Should rttq to 
-in Ltinim buo- 
lina. 

Du l&lo 12-z. 

RREP saa tablo 12-2. 

Field rtotim or opomor 
thru Cooperrtiw 
Agreaent, apamor thru 
oai, or Corp.. 

usw cEiiT0 

l.m 

LTRM 

See Steto Soctim 
401 stipuletim. 

su T&lo 12-s. 

Prcblr Andyair and 
Trend Anolyair rtdir 
ot hrbitat project.. 

Lmi DiOlogical Rupofw study 
tnks byad ocopo hr- 

forunze Evanlutim, Prab- 

La Andyslr ud Trend 
Andysir. 



Type mc!asuremant 

WATER GUALITY DATA 

Pre- post- 

Project DCriRIl Cone. 

Phese Phase Phase 

WR- CCT- APR- DCf- APR- DCT- 

EEP RAR SEP MAR SEP HAR 

POINT NEASUREMENT~ 

Uatcr Pualitv Station * 

u-Ms2S.lY 

Turbidity 

Se&i Dirk Tranaparancy 

suspended Solida 

Dissolved O~~QWI 

Specific Caductmce 

Water Tanpentwe 

pw 
Total Alkallnlty 

Chlorophyll 

Velocity 

Voter Depth 

Water Elevation 

Pcrcant Ice Cowr )I n 
Ice Dapth II H 

Percant Snow Cover n w 
SnouDepth n n 
Wind Direction 

Uind Velocity 

Wave Height 

Air Tcnpcrature 

Percent Cloud Cover 

TABLE 12-2 

Resource Monitorina and Data Collection Sunnary 1 

ENGINEERING DATA 
Pre- post- 

Project Design Conat. 

Phase Phase Phase 

NATURAL RESOURCE DATA 

Pre- post- 

Project DesIon Comt. 

Phase Phase Phase 

Sanplfwl 
AOmy Rarks 

COT@ 



TABLE 12-Z Ccant'd) 

/ WLTER QUALITY DATA ENGINEERIWG DATA RAlUR& RESOURCE DATA 

Pre- Post- Pre- post- PrO- Pat- 

projrct Deoign Cant. Project Design Cont. Projact Deaim Cont. 

Phme Phase Phase Phase Phue Phase Phase Phase Phau 

Type Hsem#rusnt 

APR-OCT. APR.OCT- APR-DCT- 

SEP MM SEP MAR SEP MAR 

mar MEMuREMENTf 

jbtcr 0mIitv Statiq J 
Y-M52LlU L u4523.n 

turbfdity NM 2uw 

Secchi Disk Trrrprrency 2uM NM 

suapldd sotids NM 2uM 

DissolvadDxygen alI4 NM 

!@ecit1c CondJctalw 2uM 2uw 

uatr 1qaentul-e NM NM 

pn 2uM 2uM 
z 

lotml Alkalinity NM 2uw 

ChlorqlhVll 2uM 2uM 

Velocity 2uH 2uM 

Water Depth NH 2un 

Uater Elevation 2uH NM 

Percent tco Cow 

IcoDepth 

PafcmtSmuCover 

-Dapth 

I 2u w 

w 2u II 

M ad n 

II 2u w 

Yind Direction 

Vinci Velocity 

UaYe Neight 

2un 2un 

2un 2un 

2uM 2un 

Air Tclpcrmbre 

I 

2un 2un 

Percentcladcovw 2un NM 



TMLE 12-2 mnt'd) 

Prc- post- 
Project bcafon const. 

Phase Phase Phase 

APR- Dct- APR- Dct- API- Dct- 
type- SEP MAR SEP WAR SEP MR 

p1wr MEMuRENErt~ 
p?disDmt Te!M strtionq 4 
Elutrlate 1 
Bulk Sedfmnt 1 
SedfaentDxygmDemmd 1 

$ollRm Sett1ina Stations s 
coltal kttllng Amlysir 

brim Statia-8 6 
Geotechnlcd Rorlngl 

g 
Jidl st8tiq 7 
Fish Surveys 

~hsntrtion Tren8a~8 
HydrographlcSomditqs 

$sdimentrtim tramectj 9 
Hy83roarqhicSamlings 

Aerfd Photogrqhy (lr125D) 
Lendtopogrqhic(l~contcum) 

EnGIuEER1RG DATA UsAWL REsQJRclE DNA 
Prt- post- fbr- post- 

Project Desi#n comt. Project Deeign Cart. 
Fhasc Phase Phase Ph8w Phase Phase 

1 1 

1 1 

1 1 

SY 

Y I Y 

1 SY 

cow 

corn 

ll.DDc 

usFus 

USFNS 
cow 

u = MlY 
n = llarthly 
Y = Yearly 

nu = n-week interval 
nY = n-Yew Interval 

1, 2, 3 --- = nudxr of tirm data 1s collected withtn designated project phae 



TASLE 12-2 (cant'd) Clotes) 

’ see plate 18 for rtfw malfarf~ l ftee 

StM?Ls& Ea --tl 

s-lb25.2x to s-WS25.2Y 1 
s-1625.1x to s-I625.1Y 2 
s-m24.9H to s-m524.W 3 
V-lb24.5S to v-W524.51 4 
S-H524.2V to S-R24.2Y 5 
S-11524.2U to S-R524.lV 6 
s-lt525.91 to s4523.w 7 
s-It523.w to s-w3.7Y 8 
s-n523.7ll to s-b23.7x 9 
S-11525.UY to S-WS23.6Y 10 
s-M525.7Y to S4525.N 11 
s-11623.w to s-1625.6x 12 

2 COE ~t~Qulftystrtfan<Pn-Projrt~) 

asflmmb COE 

u-11525.11 2 

s WE uoter auelity stetiotle meign Pheee) 

patfar codq m tr.-=t 

u-1625.7Y 7 
U-M524.lU 5 
Y-11525.11 2 

Gootahnfc~l 
sorlm 

P-W-1 

Geotechnf cd 
Rwfrm 

P-W-7 
P-89-8 
P-89-1 



TASLE 12-2 (Cmt’d) (lotee) 

’ CQ sadhtnt Tat Stetfotl8 

Seotedmfal 
)tetfon CodQ Borfna 

M23.7x P-91-2 
N524.4Y P-W=5 
am.11 P-W-1 

s WE Cohn Settlfne Amlysfr Stetfar (Pre-Project d Deefm Pheee) 

C-I1s24.9Y 
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CM23.N 
c-11525.11 
C-11525.Olf 
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Pre-project 
Pre-Project 
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Deefgn 
-fm 
D-m 

6 WE Seotedmfcel Sorfms 
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deefgn phase romdfng ren8ea were mere rfte-rpecfftc. 



TABLE 12-2 (Cont'd) (Motes) 

9 ca nydrogr8phlc souldin@ (Pat-con8trlEtlon Ph888) 

s-lI525.2x to s-11525.2Y 1 
s-w52s.lX to s-m?s.lY 2 
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For T-f-t 

4 USFUS Ve@et8tlm Trumect 
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13. COST ESTIMATES 

A detailed estimate of project design and construction costs is presented 
in table 3.3-l. A detailed estimate of operation, maintenance, and 
rehabilitation costs is presented in table 13-2. Table 13-3 presents the 
estimated annual monitoring costs as &scribed in Section 12. Quantities 
may vary during final design. 
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TABLE 13-1 
‘POTTERS MARSH 

REHAEILITATION AND ENHANCEMENT EHP 
MISS. RIVER MILE 523.5 - 526.5 

PROJECT COST SLIMNARY 
DIVISION OF COST 

JULY 1991 
‘(REVISED NOV 1991) 

CURRENT FULLY FUNDED 

WORKING ESTIMATE ESTIMATE 

ACWJNT FEATURE WE) CFFE) 
-_-__-__-_-____--__-___________I________-------------------------------------------- _______--__-___-----_____________ 

FEDERAL NON-FEDERAL 
m--s-me----m ---mm emm---mw 

06. FISH AND UI:LDLIFE FACILITIES 3,278,OOO 
30. PLANNING, ENGINEERING AND DESIGN 515,000 
31. CONSTRUCTION MANAGEMEUT 164,000 

_----a*- =:LItsttn=z ==xzcz-------- 
SUBTOTAL 3,957.ooo 0 

SUMMARY OF COST APPORTIONMENT 

CUE 
1. TOTAL COST SUMMARY 

TOTAL PROJECT COSTS 3,957,ooo 
NON-FEDERAL LANDS 8 DAMAGES 0 

o====s==I==zz 

TOTAL PROJECT COSTS 
SEE NOTE 1. 3,957,ooo 

2. NON-FEDERAL COSTS 
REQUIRED NON-FEDERAL CASH 
CONTRIBUTION 0 
NON-FEDERAL LANDS 8 DAMAGES 0 

==I========= 

TOTAL NON-FEDERAL COST 0 

3. FEDERAL COST 
TOTAL FEDERAL COSTS 3,95?,000 
GENERAL DESIGN, DEFINITE 
PROJECT REPORT (340,000) 

==n5======= 

REMAINING FEDERAL COSTS 3,617,OOO 

NOTES: 

1. TOTAL PROJECT COST IS 100% FEDERAL COST; PROJECT LANDS ARE GOVERNMENT OWNED. 

3,699,223 
546,163 
204,885 

155=t====tt= =========I==== 

4,450,271 D 

FFE 

4,450,271 
0 

x===E=====r= 

4,450,271 

0 
0 

1=========== 

0 

4,450,271 

<390,000) 
OI=L==r===== 

4,060,271 

2. CONSTRUCTION SCHEDULED FOR JUN 93 - SEP 95. FULLY FUNDED ESTIMATE (FFE) IS BASED ON MIDPOINT OF CONSTRUCTION 
DATE OF JUL 94, RESULTING IN INFLATION FACTORS OF 1.2493 FOR SALARIES AND 1.1285 FOR ALL OTHER COSTS 
PER CECU-B MEMO, 5 FEB 91, SUBJECT: FACTORS FOR UPDATING STUDY/PROJECT COST ESTIMATES FOR THE FY 1993 BUDGET 
SUBMISSION. INFLATION FACTORS ARE BASED ON INITIAL JULY 1991 PRICE LEVEL COSTS. 
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TABLE 13-1 (Cont'd) 
ROTTERS MARSH 

REHABILITATION AND ENHANCEMENT EMP 
PROJECT COST ESTIMATE 
JULY 1991 PRICE LEVEL 

(REVISED UOV 19911 

ACCOUNT 
CODE ITEM QUANTITY UNIT UNIT PRICE AMUINT CONTINGENCY CON % REASONS 

--------* ----------_-_______________________ ~~~-~~~~ ---s ~-~~~~~~~~~~ -s--------- ----------se ---we- -.--em- 

06. FISH AND WILDLIFE FACILITIES 

06.-.-.- ACCESS ROAD, UPGRADE EXIST. & BUILD NEU 

D6.O.C.B 
06.O.C.B 
06.0.C.8 
06.O.c.B 
D6.D.C.B 

CRUSHED STONE (EXIST. ACCESS RD.) 
CLEARING AND GRUBBING 
EFIBAMKMENT 
DRAINAGE PIPE 24” CMP 
CRUSHED STONE’ 

300 TOW 
1.5 ACR 

1870 CY 
40 LF 

1605 TON 

TOTAL 

D6.-.-.- CONFINED PLACEMENT SITE 

06.0.1.8 
06.0.1 .B 
06.0.5.- 
06.O.C.B 

SELECTIVE CLEARING 
EMBANKMENT 
STOP LOG STRUCTURE 
DRAIUAGE PIPE, 18”CMP 

14 ACR 
162000 CY 

1 LS 
200 LF 

TOTAL 

06.-.-.- HYDRAULIC DREDGING 

06.0-A.- UOBIlIZATION 8 DEHOBfLI2ATION 1 LS 
06.0.1.8 STLJMC’ REMOVAL 50 EA 
06.0.1.8 HYDRAULIC DREDGING 442300 CY 
06.0.1.8 POLYWlER FOR DREDGE DISCHARGE 6300 LBS 

TOTAL 

06.0.1 .B HECH. EXCAVATION AT ACCESS ROAD 4700 CY 

TOTAL 

D6.-.-.- POTHOLES 

06.0.1.8 MECHAWICALLY EXCAVATED 16 EA 
06.0.1.8 BLASTED HOLES 7 EA 

TOTAL 

20.90 6,270 1,254 20.0% 2,3 
5215.00 7,823 1,956 25.0% 1,4 

3.70 6,919 1,384 20.0% 1,6 
38.40 1,536 384 25.0% 4.6 
20.90 33,545 6,709 20.0% 2,3 

56,092 11,686 

1295.00 18,130 4,533 25.0% 1,4 
4.90 793,800 158,760 20.0% 1,6 

19000.00 19,000 4,750 25.0% 4,6 
33.00 6,600 1,650 25.0% 3,6 

837,530 169,693 

100000.00 100,000 15,000 15.0% 2.5 
190.00 9,500 4,750 50.0% 4,s 

2.90 1,282,670 323.134 25.2% 1,5 
3.00 18,900 14,175 75.0% 4 

1,411,07D 357,059 

8.50 39,950 5,993 15.0% 1 

39,950 5,993 

5750.00 92,000 18,400 20.0% 1,6 
15400.00 107,800 26,950 25.0% 1,3,5 

199,800 45,350 
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TABLE 13il (Cont'd) 
POTTERS MARSH 

REHABILITATION AND ENHANCEUENT EUP 
PROJECT COST ESTIMATE 
JULY 1991 PRICE LEVEL 

(REVISED NOV 1001) 

ACCDUNT 
UJDE ITEM WARTITY UNIT UNIT PRICE AWOUNT CONTINGENCY CON X REASONS 

-v------- -___-_-_____-________________l____l wvee-mew -_*- -e-___emmm-_ --~~~-~~~~~ ---se------- ------ e-w---- 

06.-.-.- NEU UELL 

06.0.5.8 DRILL WELL, CASING & MLL SCREEN 
D6.0.5.D SUBMERSIBLE SHP PUMP 
06.0.5-R ELECTRICAL FEED AND PLATFORM 

TOTAL 

1 LS 
1 EA 
1 LS 

06.-.-.- LANDSCAPING 

06.0.1.8 SEEDING, DIKE 8 PERIMETER AREA 10.5 ACR 
06.0.1.8 SEEDING, INTERIOR GRASSLAND 7 ACR 

TOTAL 

SUBTOTAL, FISH AND WILDLIFE FACILITIES 

CONTINGENCIES; AVERAGE OF 23.7% 

06. TOTAL, FISH AND WILDLIFE FACILITIES 

21800.00 21,800 21,800 100.0x 4,6 
2260.00 2,260 2,260 100.0% 3.6 

55900.00 55,900 11,180 20.0% 3.4 

79,960 35,240 

1500.00 15,750 2,363 15.0% 1,3,6 
1300.00 9.100 1,365 15.0% 1,3,6 

24,850 3,728 

2,649,252 

3,278,000 

628 ( 748 

REASONS FOR CDNTINGENCIES: 1. UNKNOWN SITE CONDITIORS, 2. UNKNCUN HAUL DISTANCE, 3. UNIT PRICE UNKNUJN, 
4. WANTITY UNKNCJWNS, 5. DIFFICULT SITE ACCESS, 6. UNKNWN FINAL DESIGN 

30. PLANNING, ENGINEERING AND DESIGN 515,000 
DEFINITE PROJECT REPORT 390,000 
PLANS AND SPECIFICATIORS 110,000 
ENGINEERING DURING CONSTRUCTION 15,000 

31. CONSTRUCTION MANAGEMENT 164,000 
CONTRACT ADMINISTRATION 61,000 
REVIEW OF SHOP ORAUINGS 6,000 
INSPECTION AND OUALITY ASSURANCE 97,000 

TOTAL 3,957,ooo 
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TABLE 13-2 

Estimated Annual Co ration and Maintenance Costs 
(July le991 Price Level) 

Unit Total 
YxluCosto 

Operation 
Well submergible pump power 

(annual plus average for 3-5 year 
maintenance fill) 

Basic monthly electric service 
Well submergible pump operation 
Stoplog structure operation 

Maintenance 
Project inspection (includes dike) 
Dike mowing (once/yr. min.) 
Access road crushed stone 
Debris removal (includes roadway) 
Stoplog replacement 
Well pump replacement 

($2,500 in year 25 annualized) 
Electrical repair 

($1,250 in year 25 annualized) 
CPS grassland burning 
Managed marshland maintenance of 

unwanted vegetation every 3-5 years 

Subtotal Maintenance: 

Rehabilitation u 

600 kwh .07 42 
12 MO 4.76 60 

8 Hr 25.00 200 
6 Hr 25.00 150 

32 Hr 25.00 800 
10.5 AC 50.00 525 
20 Ton 20.00 400 
40 Hr 50.00 2,000 
13 Ea 10.00 130 

1 

1 
7 

16 Hr 25.00 

Job 

Job 
AC 

SUlll 

SUm 
50.00 

40 

25 
350 

400 

5,122 

Subtotal: 

Contingencies (19.1%) 

u Rehabilitation cannot be accurately estimated. Rehabilitation 

TOTAL: 

5,122 

978 

6,100 

is recon- 
structive work that significantly exceeds the annual operation and mainte- 
nance requirements identified above and which is needed as a result of major 
storms or flood events. 

73 



TABLE 13-3 

Btimated Post-Construction &nu 1 Monitoriw Costs (S) 
(July 1991 PriceaLevel) 

Water Quality Data 1 

Engineering Data ' 

Natural Resource Data 1 

Subtotal 

Contingencies (15%) 

Subtotal 

Planning, Engineering, Design 2 

Contract Management 

Total 

' Reference tables 12-2 and 12-3. 

2 Includes cost of annual evaluation report. 

Annual 
cost CSl 

4,500 

1,000 

1.500 

7,000 

1.050 

8.050 

1,250 

1.000 

10,300 

74 



14. REAL ESTATE REQUIREMENTS 

a. General. All project features are located on lands owned by the 
U.S. Army Corps of Engineers. 

b. Local Cooperation Agreements/Cost-Sharing. The project is proposed 
for 100 percent Federal funding for first costs. The project area is part 
of the Upper Mississippi River National Wildlife and Fish Refuge. The 
Water Resources Development Act of 1986 (Public Law 99-662) is the basis 
for first cost Federal funding and provides: 

Section 906. FISH AND WILDLIFE MITIGATION. 

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

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

C. Construction Easements. Under a cooperative agreement with the 
Corps of Engineers, the U.S. Fish and Wildlife Service (USFWS) has been 
given management authority regarding fish and wildlife at the Potters Marsh 
complex. The Corps of Engineers currently maintains the extreme upper 
portion as a recreation area and will continue to do so. The USFWS will 
provide in the final report a letter of consent authorizing work on the 
land that the USFWS manages under the cooperative agreement with the Corps 
of Engineers. This letter will be part of the compatibility determination. 
In addition, the IDOC has been given management authority regarding the 
Nicholsons Landing boat ramp area near the lower portion of the project. 
The IDOC will provide a letter of consent authorizing the use of the boat 
ramp and parking area during project construction. There will be no 
project features built at this location. 
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15. SCHEDULE FOR DESIGN AND CONSTRUCTION 

Table 15-1 presents the schedule of project completion steps. 

TABLE 15-1 

ect Imr>lementation Schedule 

Scheduled Date 

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

Distribution of DPR for Public and Agency Review 

Submission of Final and Public Reviewed DPR to 
North Central Division 

Receive Plans and Specifications Funds 

Construction Approval by Assistant Secretary of the Army 
(Civil Works) 

Submit Final Plans and Specifications to North Central 
Division folr Review and Approval 

Obtain Approval of Plans and Specifications 

Advertise Contract 

Award Contract 

Complete Cons,truction 

Jul 91 

Dee 91 

Apr 92 

May 92 

Ott 92 

Mar 93 

Apr 93 

Apr 93 

Jun 93 

Sep 95 
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16. IRPLFMENTATION, RESPONSIBILITIES, AND VIEWS 

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

b. U.S. Fish and Wildlife Semite. The USFWS is the Federal sponsor 
of the project and will determine that all project features are compatible 
with Refuge purposes. The USFWS will ensure that operation and maintenance 
functions,, described in table 13-2 of this report, are performed in 
accordance with Section 906(e) of the 1986 Water Resources Development Act. 
These functions will be further specified in the Project Operation and 
Maintenance Manual to be provided by the U.S. Army Corps of Engineers prior 
to final acceptance of the project by the sponsor. Authorization has been 
provided to the Corps of Engineers for construction on USFWS-owned lands. 

The recommendations provided via the Draft Coordination Act Report that the 
dredging of segments 1, 2, and 3 be implemented and that the CPS be managed 
as a marsh habitat are the result of extensive interagency coordination 
efforts throughout the planning process. 

C. Illinois Department of Conservation. The IDOC, the non-Federal 
proponent of the project, has provided technical and other advisory 
assistance during all phases of the project and will continue to provide 
assistance. during project implementation. 

77 



17. COORDINATION, PUBLIC VIEWS, AND COMMENTS 

a. Coordination Meetingr. Close coordination between the Corps of 
Engineers, the USFWS, and the IDOC was effected during the study period. 
A listing of meetings is shown below. 

(1) December 7, 1988. On-site meeting conducted with IDCC, USFWS, 
and CRNCR to scope proposed project. 

(2) March 27, 1990. Off-site meeting conducted with USFWS, IDOC, 
and CRNCR to develop design alternatives. 

(3) January 25, 1991. Off-site meeting conducted with IDOC, 
USFWS, and CRNCR to discuss feasibility of alternatives. 

(4) March 21, 1991. Off-site meeting conducted with IDOC, USPWS, 
and CRNCR to discuss feasibility of alternatives. 

(5) May 21, 1991. Off-site meeting conducted with IDOC, USFWS, 
and CRNCR to coordinate design changes and confirm management plan. 

(6) October 1, 1991. Off-site meeting conducted with IDOC, USFWS, 
and CRNCR to discuss draft DPR comments, any necessary coordination, and 
public review DPR preparation. 

b. Coordination by Letters and Telephone Conversations. Letters and 
telephone conversations of coordination (appendix A) were received from the 
following agencies: 

Illinois State Historic Preservation Office 
Illinois Department of Conservation 
Illinois Environmental Protection Agency 
U.S. Environmental Protection Agency 
U.S. Fish and Wildlife Service 

By letter dated May 29, 1991, the Illinois State Historic Preservation 
Office stated that a concurrence was reached that the project will not 
affect significant historic properties. 

In a letter dated November 27, 1991, the Illinois Department of 
Conservation (IDOC) expressed several concerns with the Draft DPR. The 
IDOC requested that a nongame survey be conducted to determine the presence 
of endangered and watch list turtle species. To avoid any possible impacts 
to these species, the time of year the pothole blasting was to occur was 
changed to summer or early fall. This was to avoid any hibernating turtles 
in the proposed pothole area. It was agreed, and confirmed by letter, that 
a survey was no longer needed based on the change in the time of the year 
that blasting is to occur (letter dated December 10, 1991). 

Another concern of the IDOC was the lead content of dredged material. 
Sediment analysis showed that lead amounts ranged from 10.3 mg/kg to 36.7 
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w/kg * Elevated levels of lead are considered if concentrations exceed 38 
mg/kg for stream conditions or 100 to 150 &kg for lake conditions (Kelly 
and Hite, 1981, 1984). Therefore, lead concentrations will not pose a 
serious environmental concern. 

The XXX's final concern was that grassland, not mast trees, be managed in 
the CPS. This .has been reflected in this DPR. 

The U.S. E:nvironmental Protection Agency (EPA) has requested mitigation for 
loss of wetland resources at the CPS (letter dated September 13, 1991). 
The EPA requested mitigation at a 3:l ratio for loss of any forested 
wetland and 1.5:1 for any other type of wetland loss. The Corps supports 
these mitigation ratios for their respective wetland types. However, the 
Corps feels that mitigation has been accomplished and that no further 
mitigation is required, for two reasons: 

(1) No forested wetlands will be impacted by the project; therefore, 
no mitigation is needed for this resource. 

(2) The 50-acre CPS will be constructed in scrub/shrub wetland. Once 
construction is complete, a managed marsh will be constructed on the CPS. 
Although this represents a 1:l restoration of lost wetland,.the Corps con- 
tends that the entire Potters Marsh project is a restoration and enhance- 
ment project, bringing current wetland values on the site to higher levels. 
Therefore, the Corps feels that mitigation for any impacts will be met. 

The Illinois Environmental Protection Agency (IEPA), in a letter dated 
October 4, 1991, expressed their concern about water quality impacts caused 
by pothole blasting. The IEPA requested that pothole construction take 
place during the winter or by mechanical means, reducing impacts to water 
quality. To minimize water quality impacts and also to avoid hibernating 
turtles, pothole blasting will occur during the summer or early fall when 
Pool 13 water levels will be at or below elevation 583 MSL. At or below 
this elevation, there will be no direct water connection between the river 
and the pothole site. By telephone (Telephone Conversation Record, dated 
November 27, 1991) the IEPA concurred with this and stated that there would 
be no water quality impacts any time of the year if water levels were at or 
below elevation 583 MSL. 

The USFWS provided a Final Coordination Act Report (CAR). In the CAR, the 
USFWS recommended: 

(1) The combined dredging of Segments 1, 2, and 3 be accomplished for 
aquatic enhancement; and, 

(2) The CPS be managed as a marsh as described in Alternative 4. 

These recommendations are reflected in the preferred alternatives. 

C. Environmental Review Procero. This project meets the requirements 
of the National Environmental Policy Act, as evidenced by the Environmental 
Assessment which is an integral part of the report and a Finding of No 
Significant Impact, both of which include a SO-day public review and 
comment period. 
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18. CONCLUSIONS 

The Potters Harsh complex has experienced deterioration of its habitat 
value as a result of continued sedimentation and subsequent colonization 
by emergent and submergent vegetation. Fisheries have been impacted by 
reduced water quality, depths, and lack of preferred habitats. Waterfowl 
usage of this area has declined due to loss of non-forest wetland habitats 
to sedimentation and succession. 

The proposed construction features meet the project objectives of restoring 
and creating fisheries habitat, reducing sediment input, increasing 
migratory bird feeding or resting areas, and increasing waterfowl brood 
habitat and fall feeding sites through pothole construction. The project 
area and its environments should realize improved fisheries and expanded 
waterfowl usage throughout the SO-year project life expectancy by 
implementing the Potters Marsh EMP-HREP. 

The proposed construction includes: hydraulically dredging 394,000 cubic 
yards of lower Potters channel and embayment areas; constructing a (35 
interior acres) dredged material confined placement site (CPS) with 6,000 
lineal feet, 162,000 cubic yards of embankment dike at 14 feet high and 3:l 
side slopes; reshaping dike surface; and seeding with grass after settle- 
ment of dredged material; hydraulically dredging/mechanically excavating 
49,000 cubic yards of upper Potters channel for a sediment trap; increasing 
waterfowl brood habitat and fall feeding sites by creating 17 (4.8 acres) 
of various sized potholes in the central island area; creating a 32.5-acre 
managed marshland on the CPS surface which includes a well and stoplog 
structure; creating a 'I-acre grassland area on the CPS surface; and 
improving and extending existing service roadway to the CPS and managed 
marshland area. 

Complete implementation of these project features will result in the 
following habitat outputs: off-channel deep water for wintering fish; 
reduced sediment input in the upper slough area; emergent vegetation 
and grassland in the managed marshland for waterfowl and migratory birds; 
and increased waterfowl brood habitat and fall feeding sites on the 
peninsula. 
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19. RECOMMENDATIONS 

I have weighed the accomplishments to be obtained from this habitat 
rehabilitation and enhancement project against its cost and have considered 
the alternatives, impacts, and scope of the proposed project. In my judg- 
ment, this project, as proposed, justifies expenditures of Federal funds. 
I recommend that the Secretary of the Army for Civil Works approve con- 
struction to include: hydraulically dredging approximately 394,000 cubic 
yards of lower Potters channel and embayment areas; creating a sediment 
trap by h:ydraulically dredging/mechanically excavating approximately 49,000 
cubic yards in upper Potters Slough; creating a managed marshland on the 
confined placement site by constructing a well, submergible pump, stoplog 
structure, and grassland area; and increasing waterfowl brood habitat and 
fall feeding sites by excavating/blasting 17 (or 4.8 acres) of potholes. 

The estimated construction cost of this project is $3,278,000. Total 
project cost estimate, including general design, is $3,957,000. All 
project costs are to be 100 percent Federal costs. 

At this time, I further recommend that funds in the amount of $110,000 be 
allocated for the preparation of plans and specifications. 

District Engineer- 
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FINDING OF NO SIGNIFICANT IMPACT 

Having revie,wed the information contained in this Environmental Assessment, 
I find that the proposed project will have no significant adverse impacts 
on the environment. This action is not a major Federal action, and 
therefore preparation of an Environmental Impact Statement (EIS) is not 
required. This decision may be reevaluated if developments warrant it. 

Factors that were considered in making the determination that an EIS is not 
required were: 

a. Implementation of the selected plan will benefit nationally 
significant Eisheries, waterfowl and wetland resources. 

b. The proposed action is complementary to the Upper Mississippi River 
Fish and Wildlife Refuge goals and objectives. 

C. There were no significant adverse comments received on the project 
from public review. 

d. Adverse effects on fish and wildlife resources from construction 
are temporary. 

Colonel, U.S. Army 
District Engineer 
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