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Preface

The work reported herein was conducted as part of the Evaluation of Environmental
Investments Research Program (EEIRP). The EEIRP is sponsored by the Headquarters, U.S. Army
Corps of Engineers (HQUSACE). It is jointly assigned to the U.S. Army Engineer Water Resources
Support Center (WRSC), Institute for Water Resources (IWR), and the U.S. Army Engineer
Waterways Experiment Station (WES), Environmental Laboratory (EL). Mr. William J. Hansen of
IWR is the Program Manager and Mr. H. Roger Hamilton is the WES Manager. Technical Monitors
during this study were Mr. John W. Bellinger and Mr. K. Brad Fowler, HQUSACE. The field
review group members that provide complete Program direction and their District or Division
affiliations are: Mr. David Carney, New Orleans District; Mr. Larry M. Kilgo, Lower Mississippi
Valley Division; Mr. Richard Gorton, Omaha District; Mr. Bruce D. Carlson, St. Paul District; Mr.
Glendon L. Coffee, Mobile District; Ms. Susan E. Durden, Savannah District; Mr. Scott Miner, San
Francisco District; Mr. Robert F. Scott, Fort Worth District; Mr. Clifford J. Kidd, Baltimore District;
Mr. Edwin J. Woodruff, North Pacific Division; and Dr. Michael Passmore, WES (formerly Walla
Walla District.)

This report was prepared by Ms. Joy Muncy of the Technical Analysis and Research Division
(TARD), IWR and Dr. Craig Fischenich and Mr. Tony Dardeau of the Environmental Engineering
Division (EED), WES.

The report was prepared under the general supervision at EL of Mr. Norman R. Francingues,
Chief, EED; Dr. John W. Keeley, Director, EL; and Dr. Robert W. Whalin, Director, WES and at
IWR of Mr. Michael R. Krouse, Chief, TARD; and Mr. Kyle E. Schilling, Director, IWR.

This report evolved from the contributions of a myriad of Corps of Engineers reports, which
are listed in the reference. We would like to acknowledge the many people from the various districts
and divisions that took the time to discuss their projects, whether over the phone or by office visit,
and to furnish us with copies of their studies.
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Chapter I - Introduction

The Corps of Engineers has assumed a leadership role in environmental restoration through
its current and past activities. It has a mandate to include environmental features in all Corps
projects at the earliest planning phase and to encourage environmental considerations through all
phases of the project life. However, the Corps has lacked an integrated approach across programs
and organizations that provide methods and procedures to formulate, design, and estimate costs for
environmental projects.

Environmental features for Corps projects, by their nature, often apply less "structural”
measures for achieving a stated planning objective. They often require ongoing monitoring and
maintenance for vegetation and non-structural features that are not part of the traditional Operation
and Maintenance (O&M) scope. In addition, local sponsors and outside interests want the Corps to
consider the project area in a holistic view rather than in a site-specific manner when determining
various types of alternatives in the early stages of plan formulation.

Historic engineering specifications often do not mesh with environmental objectives, and
some individuals have expressed concern that there may be a tendency to over-design Corps
environmental projects. The ability of local sponsors to cost-share may be compromised if unneeded
detail and intensity of Corps designs result in higher cost plans and projects then needed. Water
resource managers and study managers are looking for more diverse measures, including less
detailed and intensive designs, to address ecosystem restoration objectives. Yet, little guidance is
available to assist planners: 1) identify potential variables that could be modified to improve
environmental outputs; 2) identify potential environmental management measures for modifying
those variables; 3) identify the various engineering features or components of those management
measures; 4) determine the associated probability of success of alternative management measures;
and 5) estimate their costs.

This report provides descriptive information for water resource planners and managers
concerning the engineering features of recently completed or on-going Corps environmental
restoration projects. The report was prepared under the Engineering Environmental Investments -
Formulating Inputs and Monitoring Effectiveness work unit of the Evaluation of Environmental
Investments Research Program. The objectives of this work unit are to: 1) identify relevant
approaches and features for environmental investment measures to be applied throughout the project
life; 2) develop methods to assess the effectiveness of the approach or feature for providing the
intended environmental output; 3) develop and provide guidance for formulating environmental
projects; and 4) provide guidance for formulating and identifying relevant cost components of
alternative restoration plans.
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PURPOSE

The purpose of this report is to describe management measures, principally engineering
features, explored and selected from a cross section of Corps districts and divisions. One or more
management measures or engineering features can make up an alternative. The report responds to
a need expressed by various study managers, project managers, engineers, water resource planners
and managers, and others for descriptive information as to what management measures other district
and division offices are considering when formulating environmental projects.

SCOPE

This report provides descriptive information from 52 Corps environmental restoration
studies. For each project, information is provided concerning: its general location, the resource
problems being addressed, objective(s), management measures, outputs, and estimated total costs.
The 52 projects were selected from a review of over 80 Corps reports and fact sheets. They represent
a cross-section in terms of geographic location, legislative authority under which undertaken, and
types of engineering features recommended. They are also recently completed studies responsive
to the concerns of over design. A companion document, National Review of Non-Corps
Environmental Restoration Projects, (IWR Report 95-R-12) provides similar descriptive information
for 39 non-Corps restoration projects. For this latter report, initially over 200 non-Corps projects
were identified, approximately half of which were pursued for more detailed information. A
common finding of both the Corps and non-Corps reviews, as was for many projects, there was
insufficient documentation on specific management measures or costs for inclusion in the report
summary.

The studies described in this report were conducted under several different legislative
authorities, including: Section 1135(b) of the Water Resources Development Act (WRDA), 1986,
as amended; the Upper Mississippi River System-Environmental Management Program (Section
1103 of WRDA 1986), and the Coastal Wetlands Planning, Protection, and Restoration Act (PL
101-646 and also known as the Breaux Bill). These authorities are explained in more detail later in
this report. Other studies were conducted as part of flood control projects with environmental
features and projects utilizing the beneficial uses of dredged material.

This report is not a critique or an analysis of these 52 Corps environmental restoration
studies; its primary purpose is to provide descriptions of environmental management measures
and/or engineering features and their costs. For example, the resource problems, objectives and
outputs/benefits are provided only to assist the reader in better understanding the setting under which
the management measures were being considered. This information was directly extracted or
summarized from the study reports without critique or evaluation.
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ORGANIZATION OF REPORT

This report consists of eight chapters. The introductory chapter includes the background
information, the purpose, scope, organization of the report, and a summary table of the Corps
projects subsequently described in more detail. Chapter 2 discusses various studies conducted under
the Section 1135 authority. This chapter opens with a discussion of the Section 1135 authority;
followed by the descriptions of 14 projects conducted under this authority. Chapter 3 addresses
projects within the Upper Mississippi River System Environmental Management Program. It opens
with a discussion of the program; followed by descriptions of 12 studies undertaken under this
program. Coastal Wetlands Planning, Protection, and Restoration Act priority list projects are
addressed in Chapter 4. Again, this chapter opens with a discussion of the program; followed by
descriptions of 14 projects that fall under this authority. In Chapter 5 seven projects with both flood
control and environmental features are described. Two of these projects used the Stream Obstruction
Removal Guidelines (SORG). These guidelines were prepared by the Stream Renovation Guidelines
Committee of the Wildlife Society and American Fisheries Society in cooperation with the
International Association of Fish and Wildlife Agencies. Five projects associated with the
beneficial uses of dredged material are described in Chapter 6. Chapter 7 presents several tables of
unit pricing of engineering features from some of these projects and also includes a detailed
explanation on how to follow the tables at the beginning of the chapter.

Conclusions and recommendations for further work are presented in Chapter 8. The report
concludes with a reference section.

SUMMARY OF PROJECTS

Descriptions of 52 Corps projects from 16 different districts and divisions are presented in
this report. A summary of these projects is presented in Table 1, by authority or project type.
Information in this table includes: name, responsible district or division, a shortened version of the
project’s goals and objectives, the major engineering features or management measures for each
project, the project benefits and/or outputs, and the estimated project cost. The project cost will be
given in the price level from the report and in an updated price level as of October 1995. These
updated costs were calculated using the Civil Works Construction Cost Index System (CWCCIS)
EM 1110-2-1304. In the following chapters, the updated costs will be shown in (parenthesis)
following the costs from the study report.

OTHER RELATED REPORTS

Other reports either completed or underway from the Engineering Environmental Investments
- Formulating Inputs and Monitoring Effectiveness work unit include:
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Prototype Information Tree for Environmental Restoration Plan Formulation and Cost
Estimation, IWR Report 95-R-3, March 1995 - This report focused on three specific objectives: 1)
developing a prototype information tree structure to provide and organize data and information
useful for environmental restoration plan formulation and cost estimation; 2) describing the content
of the tree branches and their linkages; and 3) beginning the process of building the tree database,
and identifying additional data sources and data deficiencies with respect to its more complete
implementation.

The report describes the conceptual development of an information tree to assist in the design
of environmental restoration projects. It examines and illustrates various environmental assessment
techniques used by project planners to identify site deficiencies with respect to project goals. It
focused on developing the “roots” of the tree which link the results of environmental assessments
(i.e., target variables) with the main stem. A primary consideration for developing the tree structure
was how site-specific factors might be reflected in the various tree branches.

National Review of Non-Corps Environmental Restoration Projects, IWR Report 95-R-12,
December 1995 - This report compiled management measures, engineering features, monitoring
features, and detailed costs for a representative sample of non-USACE environmental projects or
engineering projects with environmental features, which is similar to this report. Both reports will
be used to further develop the Information Tree Report. The information will be used to assist
planners in the following: 1) identifying potential environmental variables that can be manipulated
to improve environmental outputs; 2) identifying alternative management measures for modifying
those variables; 3) identifying the various engineering features or components of those management
measures; 4) determining the associated probability of success of alternative management measures;
and 5) estimating their costs.

Planning Aquatic Ecosystem Restoration Monitoring Programs, TWR 96-R-13, November
1996 - This forthcoming report will provide a systematic approach to planning, implementing, and
interpreting monitoring programs for restoration projects. This report will discuss how a monitoring
program proceeds from identification of goals through selecting monitoring methods, and finally to
interpretation and dissemination of results. The use of monitoring results to implement corrective
actions will also be described. This report is not a “how to” manual of the specifics of sampling,
sample processing, statistical processing, statistical analysis, etc., but rather a guide to developing
a monitoring program for aquatic restoration.

The report will be directed at USACE planners to help them identify factors to consider in
a monitoring program, and to design and implement an efficient, cost-effective program. The
information may also be helpful to others involved in mitigation and restoration projects, including
resource managers, developers, aquatic scientists, landscape architects and engineers.




[llustrated Handbook - Also currently underway is an illustrated handbook depicting various
types of engineering features and an interpretation of each of the features depicted. Illustrations will
include photographs and sketches.

Procedures Manual - The procedures manual, when completed, will be a summation of all
the tools and products developed under this work unit. This report will be based on and expand upon
the concepts presented.
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CHAPTER II - SECTION 1135 PROJECTS

Section 1135 of the Water Resources Development Act of 1986 (WRDA ‘86), as amended,
through 1992, refers to Project Modifications for Improvement of Environment. It is cited as:

(a) The Secretary is authorized to review the operation of water resources projects
constructed by the Secretary to determine the need for modifications in the structures and operations
of such projects for the purpose of improving the quality of the environment in the public interest.

(b) The Secretary is authorized to carry out a program for the purpose of making such
modifications in the structures and operations of water resources projects constructed by the
Secretary which the Secretary determines (1) are feasible and consistent with the authorized project
purposes, and (2) will improve the quality of the environment in the public interest. The non-Federal
share of the cost of any modifications carried out under this section shall be 25 percent. No
modification shall be carried out under this section without specific authorization by Congress if the
estimated cost exceeds $5,000,000.

(c¢) The Secretary shall coordinate any actions taken pursuant to this section with appropriate
Federal, State, and local agencies.

(d) Beginning in 1992 and every 2 years thereafter, the Secretary shall transmit to Congress
a report on the results of the review conducted under subsection (a) and on the program conducted
under subsection (b).

(e) There is authorized to be appropriated not to exceed $25,000,000 to carry out this section.

Projects for fish and wildlife restoration involving modifications in the structures and
operations of projects may be implemented under the authority of Section 1135(b) of WRDA '86,
as amended. Funding for studies and implementation of Section 1135(b) projects is provided on a
nationwide programmatic basis.

A number of studies have been completed under the Section 1135 authority and several of
these studies will be described in this chapter. For each of the studies, a brief description of the
location of the project, resource problems and the stated objectives will be discussed. Descriptions
of the management measures will follow along with the outputs and the total cost estimate.
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BOYER CHUTE RESTORATION PROJECT, NEBRASKA
Omaha District

Location: The Boyer Chute Restoration project is located along the right bank of the
Missouri River approximately 5 miles upstream of Omaha, Nebraska. This Section 1135 project
restored a chute by modifying river revetments and closure dikes. The dikes were built as a
component of the Missouri Bank Stabilization and Navigation Project. A 15,000-foot-long chute
was closed as a part of that project.

Resource Problems: Historically, the Missouri River was a wide, meandering river, moving
freely from one side of the floodplain to the other. The width of the river from high bank to high
bank was as much as two (2) miles in some locations. The area between the high banks consisted
of islands, low-elevation sandbars, shallow slow-moving chutes, backwater areas, oxbow lakes, and
a deeper main channel that allowed some navigation. Severe flooding would cause major channel
realignments. The chutes and channels of the Missouri River provided many ecological functions,
such as spawning and rearing habitat for many native riverine fish species. Some of these species
are currently in jeopardy. The river also provided habitat for waterfowl in the Central Flyway. Now,
due mainly to Corps channelization and flood control on the river, the amount of habitat providing
cover and food along the Missouri River floodplain water has been greatly diminished. These
functions have been lost due to channelization, bed degradation, sedimentation, and/or plant
succession. The river bed degradation has decreased the water levels in the adjacent wetlands and
chutes, leaving these areas dry and developing into terrestrial vegetation. Lateral river migration has
been stopped, and no new chutes or wetlands are being formed. At Boyer Chute, channelization of
the river for navigation had cut off this historic chute from the river, leading to its becoming filled
with sediments and with encroaching vegetation.

Objective: The objective for this project is to restore and enhance aquatic and terrestrial
habitat in Boyer Chute on the Missouri River.

Management Measures: Different widths of pilot channels in the chute were evaluated for
flow capacity and average velocity to determine the stability of the chute channel. Chute inlet, outlet
structures, and grade control structures were designed, and stone was sized for all structures. The
following describes the various structural measures implemented in modification of Boyer Chute.

> Constructing a 180-foot-wide notch in the river revetment closure structure at the upstream
end of the chute. This revetment was converted from a closure structure to a 180-foot-wide
by 14-foot-deep notched weir (inlet structure) that will allow flows from the top five (5) feet
of the river channel to re-enter the chute from the upstream end. This involved lowering the
structure and adding a bottom layer of larger riprap as armor to prevent the chute from
capturing the main channel. The weir is designed to be overtopped. The larger riprap is able
to withstand the increased velocities.

18




National Review o‘ Cores Environmental Restoration Pro:'ects

> Excavating a 10-foot-wide pilot channel through the accumulated sediments, from the
upstream end of the chute to the outlet of the chute with side slopes of 1 vertical (V) on 2
horizontal (H) and 1V on 3H.

> Lowering an existing closure structure near the downstream end of the chute. This chute
closure was also capped with a layer of quarried stone large enough to withstand head cutting
velocities.

> Replacing the existing culverted earth-filed road crossing , which was acting as a dam on the

chute, with a 118-foot-long bridge meeting American Association of State Highway and
Transportation Officials (AASHTO) standards. Bridge cost is based on a 15-ton minimum
load design to accommodate existing farm operations.. Velocities under the bridge are no
more than 6 feet-per-second during high flows, which should not displace major portions of
the riprap on the abutments.

> Constructing one new stone bed stabilization structure located approximately 2,300 feet
upstream from the bridge. This structure was designed to be submerged.

> Removing stone from the revetment at the downstream end of the chute to achieve a 200-
foot-wide notch. This revetment would be lowered and capped with quarried stone to allow
the chute to flow more freely into the river.

Other management measures for this modification were examined. One consideration was
to dredge the Boyer Chute area as a backwater without restoring inflows. This measure alone would
not meet the environmental goals of the project because it would not provide flowing water. One
other consideration was to install a pumping station at the upstream end of the chute to provide a
flow regime similar to the one proposed. The pumping station with pumps, housing, revetment
reinforcement, and flood protection structures would cost considerably more than the proposed inlet
structure and would have an estimated annual pumping costs of about $50,000 ($56,000). The
channel excavation and control structure would still be needed.

Costs: The total cost of rehabilitating the chute was $2.3M Apr ‘93 Price Level (P.L.)
($2.4M). This includes contingencies, engineering and design, monitoring and evaluation after
construction, and construction management costs. Some real estate costs were needed for this
project which added approximately $454,500 ($509,040). The OMRR&R cost estimates were
divided into two (2) classifications: 1) increased OMRR&R for the bank stabilization and navigation
project which adds approximately $2,100 ($2,352) per year, and 2) OMRR&R for the restoration
of the chute which ranges from $12,500 ($14,000) to $26,000 ($29,120) per year.

Outputs/Benefits: The primary benefits will accrue to aquatic resources and riverine
wetlands. The expected benefits of this project include an increase in fish habitat. Approximately
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40 acres of flowing water surface area would be gained, replacing about 15 acres of backwater
wetland, 10 acres of mudflats, and 15 acres of young forest and wet meadows. During average
navigation flows, an average chute depth of five (5) feet would provide aquatic habitat of about 160
acre-feet of flowing water to replace about 35 acre-feet of backwater wetland, for a net gain of about
125 acre-feet of added habitat. This would represent spawning area, brood habitat, resting areas, and
feeding areas.

Already, studies at different times have found surprisingly large numbers of sturgeon, catfish,
and gar, some juvenile sturgeon and gar, and very large specimen of catfish, in the restored chute.

Other direct benefits will accumulate to other riverine organisms such as mollusks and
crustaceans. Fish predators, such as cormorants and herons, are benefiting. Tangible benefits result
from recreation associated with the fish and wildlife improvements. These include hiking, primitive
camping, picnicking, fishing, and canoeing.
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CARLYLE LAKE, KASKASKIA RIVER, ILLINOIS
St. Louis District

Location: The Carlyle Lake Wildlife Management Area (CLWMA) is part of the Carlyle
Lake project. It is located 50 miles east of St. Louis, Missouri. This multipurpose project was
completed in 1970 and provides for flood control, water supply, recreation, fish and wildlife
conservation, water quality, and navigation channel flow augmentation. The upper portions of the
lake include approximately 15,750 acres of project land and water licensed to the Illinois Department
of Natural Resources (IDNR). Within this 15,750 acres, 4,050 acres are managed as uplands habitat,
8,500 acres as flooded timber and open water habitat, and 3,200 acres as a reservoir sub-
impoundment to ensure feeding and resting areas for migratory birds (especially waterfowl). The
sub-impoundment includes levees and water control structures. The 3,200 acre CLWMA is divided
by Hurricane Creek into two major sections. The section east of the creek includes Pool units 1 and
2, while Pool units 3 and 4 are west of the creek.

Resource Problems: In the past 25 years, IDNR has experienced numerous hydrological
problems that have prevented this area from reaching its originally planned habitat potential.
Dependable water manipulation has not been possible due to lake induced flooding, inadequate water
removal capability and erosion of levees during flood overtopping. IDNR implemented
improvements to remedy some of these problems including: 1) raising exterior levees, 2) installing
exterior overflow weirs, 3) placing exterior culverts, and 4) increasing pump capacity. However,
more resource problems existed, including:

Insufficient water separation between Pool 2 subunits and the section’s main ditch
Insufficient drainage between Pool 2 subunits and main ditch

Insufficient balancing of flows between Pool 1 subunits

Silt pockets obstructing water transfer along main ditch

Silt pockets and/or inadequate ditching along interior levee system

Subunit separation inadequate to establish optimal pool elevations

Pool subdivisions inadequate to achieve optimal pool depths for the CLWMA

No protection of interior levees during overtopping from major flood events

v v VvV v v VvV Vv Vv

Objectives: Subobjectives were determined, corresponding to the stated problems:
Improve subunit/ditch separation

Improve flow between subunits and main ditch

Improve balancing of flows in Pool 1

Remove sediment pockets along main ditch

Remove sediment pockets and improve ditch system

Improve subunit separation

Subdivide selected pools

Provide adequate flood protection to levees during major flood events

vV v v v v Vv v v
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Management Measures: Management measures developed to address the subobjectives are
shown in Table 2. No single measure was found that could address all project subobjectives. All
of the management measures were effective in alleviating portions of the water control problem,
thus, a mix of management measures were required and are currently under construction.

The plan identifies four (4) increments of water control improvements that could be applied
at the project site. Each increment consists of a mix of the management measures. Each increment
is functionally separable. However, to address all of the site's water control problems and objectives,
all of the increments would need to be included.

The capacity for transferring water between pools can be increased by the installation of 24
new gated culverts through the interior levees. These new culverts would be fitted with sluice gates,
and would allow for water flow control in either direction. Adding new culverts will allow for
balancing flows within the system.

Costs played an important role in determining the design criteria of each of the management
measures. For example, levee material would be taken as near to the construction area as possible
to avoid double handling of material; the weirs were designed with a grid confinement system (grid
fabric and crushed stone) as opposed to riprap stone to save on costs while maintaining the same
effectiveness; borrow areas would serve as post-project drainage ditches at no additional costs; and
the culverts are the smallest and least expensive type that can still be easily maintained.

Costs: The total cost of the recommended plan is $954,200 Oct. ‘92 P.L. (§1,040,177).
IDNR will be responsible for operating and maintaining the gates, and maintaining the ditches,
levees, and weirs and estimated that O&M would average $11,000 ($11,990) per year in addition to
that O&M currently expended for the project.

Outputs/Benefits: The project modification will allow for control of water levels and
improved wildlife management, including: increased habitat diversity, improved food production
and food availability, and improved quality of resting areas. The project also will minimize the
destructive habitat loss caused by overtopping during flood events. While not a direct output of the
modification, an increase in tangible recreation benefits could occur as a result of improved habitat
conditions. Intangible benefits to migratory birds will be immediate.
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TABLE 2
CARLYLE LAKE, ILLINOIS
MANAGEMENT MEASURES, DESIGN CRITERIA AND DESIGN SPECIFICATIONS

Construct Main Ditch Levees

Must prevent unwanted water movement
between main ditch and subunits.

Raising of low sections of levees along
lower main ditch, adding height to
upper main ditch levees to the extent
that ditch clean out permits.

Bring main ditch levee to a level grade
of 451 NGVD (include two (2)-foot of
freeboard above highest subunit pool
elevation). This is to provide water
separation between pools and between
pools and the main ditch.

Levee slope should be stabilized.

Slopes placed at 1V on 3H and then
seeded to grasses.

Obtain levee material in a cost-effective
manner.

Material obtained by draglining
adjacent old ditch, or by creating an
adjacent new ditch as a borrow area.

Levee crown must be sufficiently wide to
accommodate one-way vehicle movement.

Minimal crown width of 10-feet
recommended.

Construct Gravity Drains

Ensure that drains are sized to be used at full
capacity at designated pool elevations.

Only two (2) to three (3) feet of water
depth exists at most locations;
therefore, 24 to 36-inch pipes would be
used.

Total pipe capacity should be consistent with
the water delivery capacity of the site pumps.

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

Pipe invert elevation kept the same at
both ends of pipe.

Erosion protection should be provided at
pipe entrance and exit.

Stone riprap surrounding pipe entrance.

Provide a means of water control at each
pipe.

Sluice gates appr. for given pipe size.

Provide a means for determining need to
adjust water levels within a specific subunit
pool.

Provide staff gages for each pool.

Ensure utility and functionality of all existing
drains.

Remove obsolete units and replace
nonfunctional units, as required.
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TABLE 2
CARLYLE LAKE, ILLINOIS

MANAGEMENT MEASURES, DESIGN CRITERIA AND DESIGN SPECIFICATIONS

Excavate Ditches

Configure levee borrow areas to function in
water drainage.

Borrow ditches to be excavated to a
maximum of three (3) feet in depth
(takes public safety into account), need
for additional material to be met by
varying the width of the excavated
ditch.

Clean ditches to an optimal depth, and
dispose of material in most cost-effective
manner.

Excavate ditches by dragline to a
maximum depth of three (3) feet, and
dispose of material directly onto
adjacent levees.

Protect levee disposal area from erosion.

Disposal sections to be subsequently
mulched and seeded.

Construct Subunit Levees

Must prevent unwanted water movement
between subunit pools compatible with
proposed pool elevations.

Raising of low sections of levees
throughout interior system, add cross-
levees to subdivide pools.

Levees should be stabilized.

Slopes placed at 1V on 3H and then
seeded

Obtain levee material in a cost-effective
manner.

Material obtained by draglining a
borrow ditch immediately adjacent to
levee segment under construction.

Levee crown sufficiently wide to permit one-
way vehicle movement.

Minimal crown width of 10-feet
recommended.

Construct Overflow Weirs

Weir should be capable of withstanding a
maximum head differential of one (1) foot.

Weirs should be 50 feet wide, weir
crest of 0.5 foot above normal interior
pool and 1.5 feet below levee crest
elevation, weir to be surfaced with
geogrid fabric filled with crushed stone
extending to levee toe on both sides of
weir; total of 17 new weirs installed.

Weir should accommodate vehicle traffic
transition between weir and levee crests.

Levee to weir slopes 1V on 10H to
provide a gentle transition between
weir and levee crests, geogrid/stone
weir surface will support traffic.

Back flooding

Project should be operated so as to minimize
potential damages from overtopping.

When a flood threatens unit, all four (4)
pumps should be operated and gravity
drains opened to back flood area prior
to exterior levee overtopping.
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FERN RIDGE LAKE, LONG TOM RIVER, OREGON
Portland District

Location: Fern Ridge Lake is located in Lane County, Oregon, about six (6) miles west of
the Eugene/Springfield, Oregon, metropolitan area. The lake lies at the upper (southern) end of the
Willamette Valley near the east slope of the Coast Range. Fern Ridge Dam crosses the Long Tom
River 23.6 miles upstream from its confluence with the Willamette River. The Long Tom River
drains an area of 275 square miles above the dam. The Fisher Butte Management Unit is a discrete
1,128 acre management unit in the southeastern corner of Fern Ridge Lake Project. The
modification project is located within the Fisher Butte Management Unit and comprises
approximately 10 percent of that unit.

Resource Problems: The entire Willamette Valley of Oregon has experienced a significant
reduction in the quantity and quality of waterfowl habitat due to agricultural conversion and
urban/industrial development. The majority of the remaining waterfowl habitat in the Willamette
Valley occurs in concentrated areas. Concentration of waterfowl in only a few key areas can have
negative impacts. Waterfowl disease outbreaks are often related to concentrating large numbers of
waterfowl in small areas.

Objectives/Goals: Objectives/goals for this project are:

Aid restoration of wintering waterfowl habitat quantity and quality

Increase winter survival and thereby increase the breeding and overall waterfow] population
Lessen disease transmission potential

Increase private sector development and/or retention of wetlands

Provide for a more evenly distributed waterfowl in the Willamette Valley

vy v v v Vv

Management Measures: The proposed plan includes:

> Creation of three (3) impoundments, comprising 115 acres, by constructing levees and
ditches

> Installation of an irrigation water supply pump with an eight (8)-inch diameter water supply
pipeline

> Construction of overflow spillways

> Installation of drainage culverts with positive closure gates

Table 3 describes the management measures used in this project.
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TABLE 3
FERN RIDGE LAKE, OREGON
DESCRIPTIONS OF MANAGEMENT MEASURES

Mobilization, Demobilization, and Prepatory Work

— b - S Al it kit

Equipment obtained from a distance of 10 to 20 miles from the site.

Common Excavation

Approximately 32,000 cubic yards of materials to form the required
channels and canals. The materials excavated would primarily consist
of a stiff clay which rapidly loses strength when wet and/or remolded.
Swell factor of 25 percent is recommended.

Levee Embankment

Approximately 25,000 cubic yards of excavation materials for shaping
and compacting to form the levee embankments. The SOW for
compaction is limited to that achieved by three (3) passes of bull
dozers. An average shrinkage and loss factor of 35 percent is
recommended as the conversion from bank to compacted yardage.

Spillway Rock

Approximately 470 cubic yards of six (6)-inch-minus rock delivered
from a source 15 miles from job site and spreading and compacting of
rock in one (1)-foot lifts by dozer.

24-Inch Diameter Corrugated Metal Pipe (CMP)

240 linear feet and installation of nine (9) 24-inch CMP’s across the
main levee and cross levees, including trenching, pipe placement and
backfilling.

24-Inch Diameter Sluice Gates

Nine (9) sluice gates on the 24-inch CMP. Sluice gates will be
ARMCO Model 150 or equal.

42-Inch CMP

75 linear feet of the 42-inch CMP.

42-Inch Diameter Sluice Gate

Sluice gate on the 42-inch CMP. The sluice gate will be ARMCO
Model 150 or equal.

42-Inch CMP Embankment

Installation of this feature was modified per BLM field suggestion.
Site of ditch plug and 42" CMP was on curve. BLM recommended
construction placement of the 42" CMP on the inside of the curve and
in dry ground. Thus, the CMP site was excavated in dry ground.
Sufficient space was left at either end of the CMP site for the existing
soil to serve as cofferdam. A sump pump was used to remove any
seepage. Once the CMP was in place, the soil at either end was
removed to provide connection to drainage ditch. The soil excavated
for the CMP was then used to form the ditch plug. Corps avoided
working in water which is sloppy at best, did not have a cofferdam to
remove, and saved several days of construction time plus dollars.

Irrigation Pump

500-gpm centrifugal pump.

8-Inch Plastic Pipe

1,350 linear feet of pipe.

Treated Timber Posts

Four (4) 6x6x14 foot & 16 6x6x6 foot posts in the 42-inch CMP
embankment.

Electrical, Pump Hook-up

One (1) pump.
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Each spring, the impoundments would be drained and planted to cereal grains and/or
managed for moist soil plant communities to provide food for waterfowl. The crops would be
irrigated during the summer; in fall and winter the impoundments would be flooded to improve
waterfowl use of forage crops. Management for moist soil plant communities would entail periodic
shallow flooding of impoundments during the growing season and prolonged flooding during late
fall, winter and early spring.

Costs: Initial cost savings associated with this project were obtained by reducing the number
of impoundments and refining design elements. Utilizing Bureau of Land Management (BLM) work
forces to construct the project modification was recommended as a construction option on a cost
reimbursable basis. Using BLM provides a significantly less expensive project by:

Eliminating profit from the estimate

Substantially reducing the Planning Engineering and Design (30 account)
Eliminating construction management (31 account)

Utilizing lower BLM labor and equipment rates

vy v v Y

The final project cost was $210,664.50 which is substantially lower than that originally
estimated for BLM to construct the project (e.g., $298,604 Jun ‘92 P.L. ($326,194)). Working with
BLM has provided the Portland District COE on site management by their staff, easy coordination,
and the flexibility to make changes on site during the course of a simple discussion between both
parties. The Corps was able to return money to their local sponsor on this project.

Outputs/Benefits: The principal nonmonetary benefit would accrue from the projected
increase of 200,000 Waterfowl Use Days (WUD) at Fern Ridge Lake. Other nonmonetary benefits
would be provided for other species. Resident and wintering bald eagles and migrant/wintering
peregrine falcons are expected to benefit from the increase in wintering waterfowl associated with
management of the Fisher Butte waterfowl impoundments. A greater prey base capable of
supporting additional wintering eagles, in addition to providing more stable prey base for the resident
pair, is an expected by-product of the proposed action. This would aid in recovery goals set forth
in the Pacific States Recovery Plan for bald eagles. Peregrine falcon recovery efforts would be aided
in a similar manner. Other raptors, including red-tailed hawks, rough-legged hawks, and northern
harriers make substantial use of the waterfowl impoundments for foraging.

Economic benefits are based on the monetary value of the net change in user days resulting
from the improvements. The net increase in waterfowl hunter user days attributable to the proposed
development is estimated to be between 95 and 286 hunter days annually. With a value of $15.41
($16.80) per user day, the benefit associated with increased hunter use days ranges between $1,464
($1,596) and $4,407 ($4,804) annually. The net increase in primary nonconsumptive user days
attributed to the proposed development is estimated to be between 1,500 and 3,000 user days. With
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a value of $17.75 per user day, the benefit associated with increased primary nonconsumptive user
days ranges between $26,625 ($29,021) and $53,250 ($58,042).

Annual monetary benefits range from totals of $28,089 ($30,617) to $57,657 (62,846) with
a project life of 50 years. Annual monetary costs total $21,553 (23,493). The benefit to cost ratio
for the monetary benefits and costs range from 1.30-2.68 to 1.
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GALILEE SALT MARSH RESTORATION, NARRAGANSETT, RHODE ISLAND
New England Division

Location: This Section 1135 Project is part of an overall effort to restore salt marsh in the
Galilee Bird Sanctuary under the Coastal America partnership. Coastal America is a cooperative
initiative among Federal, state and local agencies, the private sector, and citizens dedicated to
improving the quality of the environment along the Nation’s coastline. The sanctuary is also listed
as a priority focus under the Atlantic Coast Joint Venture of the North American Waterfowl
Management Plan.

The restoration area lies within about one-half of a 128 acre bird sanctuary, located near Point
Judith in the town of Narragansett, Rhode Island. This portion of the sanctuary was affected by
previous Federal dredged material disposal actions. The greater part of this area varies in elevation
from about one (1) feet National Geodetic Vertical Datum (NGVD) to four (4) feet NGVD. The
southern perimeter is bordered by residential properties and Sand Hill Cove Road. The western
perimeter is bordered by the Galilee Connector road. An existing disposal site occupies about 10
acres of land on the northeast corner of the Connector road. The top elevation of this disposal site
varies from about 10 feet NGVD to 20 feet NGVD. The northern perimeter is bordered by the
Galilee Escape Road. The eastern perimeter is approximately bordered by the remnants of a
causeway, formerly used as a means to access Great Island.

Resource Problems: The Galilee Bird Sanctuary was acquired for use as a bird sanctuary
by the Rhode Island Division of Fish, Wildlife and Estuarine Resources (RIDFWER), Department
of Environmental Management by a state executive order. Historically, the 128-acre site was mostly
salt marsh. However, the disposal and placement of fill material from navigation and road
construction projects significantly restricted tidal flow to the marsh. Today, the site contains a
mixture of salt marsh and former salt marsh dominated by common reed (Phragmites australis).
Today, less than 20 acres of salt marsh and open water exist in the sanctuary, about nine (9) acres
of which is vegetated salt marsh supported by tidal flow. Up to about one-half of the sanctuary
qualifies for salt marsh restoration under Section 1135 Authority. However, the maximum allowable
water level governed by flood risks to neighboring properties and the presence of two disposal sites
diminish the area within this portion of the sanctuary which could otherwise be restored to salt
marsh. Areas in the sanctuary elevated above the maximum water level cannot be restored. To
prevent additional flood risks of bordering properties, the allowable tide level is not to exceed 2.9
feet NGVD in the sanctuary.

During a 1954 hurricane, residents of Great Island and Galilee were trapped by the extreme
flooding of Sand Hill Cove Road. The Rhode Island Division of Public Works constructed the
Galilee Escape Road in 1956. Construction of this road completely fragmented the marsh and, in
the process, filled about seven (7) acres of salt marsh. Salt water exchange in the fragmented marsh
was limited to flow through a 30-inch culvert, installed primarily for interior drainage purposes.
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The area south of the Escape Road has been affected by restrictions in tidal flow and filling
with dredged material. A complex system of natural feeder channels and man-made ditches once
fed an extensive salt marsh in the sanctuary. However, several disposal and filling activities
including dredged material disposal from navigation improvements in Point Judith Pond and
construction of the Escape Road diminished the conveyance of saltwater. As a result of these
activities, coastal wetland habitat for migratory waterfowl, wading birds and shorebirds, and finfish
and shellfish was significantly reduced and/or eliminated.

In 1984, RIDFWER, in cooperation with the Rhode Island Department of Transportation,
attempted to improve tidal flushing to the sanctuary by installing an additional culvert adjacent to
the existing culvert located at the east end of the Escape Road. However, this effort had little effect
on restoring salt water exchange to the degraded marsh.

Management Measures Considered
Alternative 1 - No Action. Under this alternative, restoration of salt marsh in the
areas impaired by the Federal Government would not be realized. In addition, engineering and

environmental evaluations and construction management would need to be done by others.

Alternative 2 - Single Channel Restoration. The components include:

> Excavating a former main channel north of the sanctuary between Bluff Hill Cove and the
Escape Road

> Constructing twin culverts and flow control gates

> Excavating former natural channels within the sanctuary

> Disposing of all excavated material within the site

The investment cost, annual operations and maintenance cost, and replacement cost of this
alternative are estimated to be $1,576,600 ($1,671,196), $10,000 ($10,600), and $1,530 ($1,622),
respectively. Total annual charges are about $154,100 ($163,346) which is the sum of the interest
and amortization of investment cost, O&M cost, and replacement cost. O&M cost is based on
estimated periodic equipment inspection and stop log operation. The project life is 50 years, and
replacement cost is based on the cost of replacing self regulating tide gates after 25 years.

Outputs/Benefit: This alternative would restore about 34 acres of salt marsh habitat. The
34 acres would consist of about 24 acres of fully restored and eight (8) acres of partially restored salt

marsh and about two (2) acres of intertidal habitat within the channels.

Alternative 3: Double Channel Restoration. Components of this alternative are:

> Excavating two former main channels north of the sanctuary between Bluff Hill Cove and
the Escape Road
> Constructing a culvert with flow control gates at each channel
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> Excavating former natural channels within the sanctuary
> Disposing all excavated material within the site

The investment cost, annual operations and maintenance cost, and replacement cost of this
alternative are estimated to be $1,910,400 ($2,025,024), $10,000 ($10,600), and $1,530 ($1,622),
respectively. The total annual charges are $167,600 (177,656).

Outputs/Benefits: The outputs for this alternative are the same as for Alternative 2.

Alternative 4: Single Channel Restoration and Installation of Pumps. Components
of this alternative include:

> Excavating a former main channel north of the sanctuary between Bluff Hill Cove and the
Escape Road

> Constructing a pumphouse and installing pumping equipment

> Excavating former natural channels within the sanctuary

> Disposing all excavated material within the site

The investment cost of this alternative is approximately $4,455,000 ($4,722,300,). Annual
operation and maintenance cost of this alternative is estimated to be in excess of $300,000
($318,000). The total annual charges are in excess of $660,000 ($699,600). Operation and
maintenance cost is based on operator and energy costs. Periodic inspection and replacement costs
have not been evaluated for this alternative because the high investment cost already shows that this
alternative is uneconomical. Project life was determined to be 50 years.

Outputs/Benefit: The outputs for this alternative are about the same as for Alternatives 2
and 3.

Table 4 describes each of the three (3) alternatives, excluding the No Action Plan, in greater
detail. Alternative 2 is the plan that is now being implemented.
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HOMME DAM/LAKE, NORTH DAKOTA
St. Paul District

Location: The Homme Dam/Lake is located in the northeastern section of North Dakota
(Walsh County), about 60 miles northwest of Grand Forks, North Dakota, and about six (6) miles
west of Park River, North Dakota. Homme Dam is on the south branch of the Park River
approximately 62 miles upstream from where the main stem of the Park River joins the Red River
of the North.

Resource Problems: The Corps of Engineers maintains approximately 400 acres for project
operations at Homme Lake. Terrestrial habitat (forests, grasslands, and willow) make up about 190
acres, with the remaining area consisting of aquatic habitat. The main part of Homme Lake is deep,
open water that is heavily used for recreational boating. This open water portion is 180 acres with
scattered cattail growths and little submergent vegetation. A five (5)-acre dense cattail is located in
the upper portion of the lake. Another feature of note in the upper end of the lake is an oxbow
channel cut off from the main flow of the Park River.

Habitat conditions for waterfow! at Homme Lake are presently deficient. A small percentage
of the area has aquatic vegetation, most of which is limited to the upper end of the lake. Homme
Lake lacks habitat interspersion because there is no aquatic vegetation in the lower end of the lake.
Ninety-five percent of Homme Lake is deep, open, and at times used intensely for recreation. The
surrounding area is heavily cultivated, and waterfowl nesting sites are limited. An oxbow channel
is separated from the reservoir by a collapsed small culvert under an unimproved road. Only minor
flows can be passed through this culvert, and no water level controls are possible. Habitat is
expected to degrade in the oxbow because of stagnant water conditions.

Objectives: To enhance the habitat value of the existing wetlands in the project area, to
increase the nesting habitat for wildlife, and to increase the overall value of Homme Lake and the
surrounding area for fish and wildlife.

Management Measures: The chosen management measures for this project are described
in Table 5.

Costs: The cost of the project is estimated to be $36,600 Mar. ‘91 P.L. ($40,488). After
construction, the operation and maintenance of the project features would be the responsibility of
the North Dakota Game and Fish Department. They would be responsible for monitoring the
waterfowl nesting structures and for manipulating the stoplog standpipe structure every five (5) to
seven (7) years to stimulate the growth of the aquatic vegetation. It is estimated that operation and
maintenance activities would average $100 ($112) per year.
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TABLE §
HOMME LAKE, NORTH DAKOTA
MANAGEMENT MEASURES AND DESCRIPTIONS

Potholes/Waterfow! Pair Ponds Created in the cattail stands. Prior to the placement of the culverts, four 1,500-sq.-ft.
waterfowl pair ponds would be created in a shallow cattail stand through the use of
explosives.

Nesting Structures/Culverts Placed in a shallow cattail bay . Seven 48-inch-diameter culverts would be installed

within the cattail areas in the upper end of the lake. Placed at least 150 feet from the
shoreline and spaced at least 300 feet apart. Height would be three to four feet above
the normal water surface. Once firmly placed, filled with topsoil to the top, and
mulched and seeded. These vertical culverts planted with nesting cover would
provide nesting sites for ducks and geese secure from predators.

Culvert and Half-round Three-foot-diameter culvert with a six-foot-diameter half-round standpipe/stoplog
Standpipe/Stoplog Control control structure in an oxbow channel. Temporarily breach the road and install the
Structure structure. The fill material would be replaced in order to create a dike.

Outputs/Benefits: Installing the culvert and control structure would make possible periodic
drawdowns and other water level manipulations in the oxbow. Occasional drawdowns would
consolidate bottom sediment, provide seed germination, and release important nutrients back into
the soil through oxidation. This would improve vegetation substrate with a concurrent increase in
aquatic invertebrates. The combination of these factors would increase breeding and nesting
waterfowl habitat. Wildlife that would benefit from improved habitat conditions in the project area
include migrating waterfowl, aquatic and terrestrial furbearers, songbirds, amphibians, reptiles, and
raptors. The nesting culverts would improve the distribution of secure waterfowl nesting sites in the
cattail stand. The creation of potholes would improve the distribution of open water areas in the
dense, unbroken cattail stand, and would provide waterfowl courtship and brood rearing habitat.

The project is located within the Prairie Pothole Joint Venture area, one of the priority
initiatives of the North American Waterfowl Management Plan. The proposed action would
contribute to meeting the stated goal of the Prairie Pothole Joint Venture to protect and enhance 1.1
million acres of waterfow] habitat on public and private land in the prairie pothole region.

Other Management Measures - Three (3) other management measures and the no action
alternative were identified as follows:

> No Action - This alternative would not fulfill the objectives of improving habitat conditions
in the project area.

> Construction of islands for waterfowl nesting in an open water area of Homme Lake
would, in all likelihood, require the importation of material for island fill to provide a more
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stable island in these more unsheltered areas of the lake. Importation of material from an
outside source into a reservoir designated for water supply was not considered consistent
with the project purpose.

Formation of small pools within the main channel of the river immediately upstream of the
main reservoir through the construction of low-lying rock weirs was considered to increase
waterfow] habitat. Closer inspection of the river in this area indicated that beaver activity
was backing up water in a sufficient number of areas such that the creation of additional
pools was not considered necessary.

Construction of meandered openings was considered within the southwestern bay of the
reservoir. They would consist of a zigzag pattern and channel lengths designed to provide
a feeling of isolation between waterfow! pairs through the drawback of sight lines. Within
the five (5) acre cattail area, there was room to dredge two (2) channels, creating 1.2 acres
of open water. The dredged material would be sidecast to create 18 waterfowl nesting
islands. This alternative was rejected because of high costs compared to the gain in habitat
benefits. Another reason for rejection was that predators and nesting waterfowl are both
attracted to these nesting islands.
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HOUMA NAVIGATION CANAL, LOUISIANA - MARSH CREATION AT WINE ISLAND
SHOALS
New Orleans District

Location: The Houma Navigation Canal provides a channel, approximately 40.5 miles long
with a 15-foot depth and 150-foot width, from the Gulf Intercoastal Waterway (GIWW) to the Gulf
of Mexico. It provides navigable access from the Gulf of Mexico to the GIWW, the Port of Houma,
and other small ports along the canal and adjacent bayous.

Resource Problems: The Wine Island shoals are remnants of Wine Island, one of a
discontinuous chain of barrier islands formed in the Terrebonne Bay hydrologic basin on the
abandoned Lafourche delta periphery. Between 1956 and 1978, shoreline erosion rates in the
Terrebonne Bay hydrologic unit averaged about 36 feet per year.

Barrier islands in the chain are experiencing a net retreat while moving laterally along the
coast, eroding on the eastern ends and increasing on the western ends. Local interests are attempting
to restore barrier islands on either side of the Wine Island shoals in an effort to maintain these
important buffers between the Gulf of Mexico and the coastal marshes and communities. The barrier
islands absorb and dissipate wave energy and reduce flooding effects from storm tides generated in
the gulf.

Barrier islands provide habitat for numerous migratory and nonmigratory bird species.
Roosting, loafing, and foraging habitat associated with the barrier islands has decreased with the
erosion of these islands. Some migratory bird species are extremely dependent on these areas for
resting and foraging prior to trans gulf migrations. Recreational activities are also associated with
barrier islands, including fishing, camping, and nature study.

Management Measures: The Wine Islands Shoal, located approximately 1.7 miles west of
River Mile 0.0 of the Houma Navigation Canal, is recommended as a dredged material disposal site
rather than the ocean disposal site normally used. Ocean dumping is considered less beneficial use
of dredged material when compared to the marsh creation opportunity at Wine Island. The creation
of marsh with dredged material during routine maintenance of the waterway would restore a portion
of Wine Island and contribute to local efforts to protect coastal marshes and communities through
restoration of barrier islands, as well as enhancing fish and wildlife resources.

Louisiana Department of Natural Resources (LDNR), the local sponsor, commissioned the
design of a rock dike to aid in retention of the pumped material and to provide erosion control
against normal wave action. Enclosing the disposal area will encourage future dredge disposals at
the site to maintain the created wetland. LDNR will contract the construction of the
retention/erosion control structure.
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Approximately 6,525 linear feet of dike will enclose a 48.4-acre shallow, open water area on
the central Wine Island Shoal. The rock will be barged to the site using existing channels. After
deposition of the dredged material is complete, approximately 40 acres of exposed surface will be
vegetated by LDNR.

Costs: The cost for construction of the retention/erosion control structure is $607,000 Jul.

‘93 P.L. ($644,817). Currently, dredge material is removed with a hydraulic cutterhead dredge and
placed in an ocean disposal site 1,000 feet west of the channel centerline. The cost of proceeding
using that same method was compared to pumping about 600,000 cubic yards of dredged material
to the Wine Island disposal area. The increased cost associated with the proposed project
modification is estimated to be $400,000 ($424,000). The additional cost can be attributed to the
following: 1) the cost to place the additional length of disposal line, 2) increased down time of the
dredge due to extending the pipeline, and 3) decreased production rates associated with longer
pumping distance. Of'the total project cost of $1,000,000 ($1,060,000), LDNR has agreed to provide
$607,000 ($644,817), about 60 percent, and the Federal share will be $400,000 ($424,000), about
40 percent. A deviation of cost-sharing (increase from local share) from a typical Section 1135
project.

Outputs/Benefits: Barrier islands afford protection from hurricane and storm surges and
enhance fish and wildlife resources in the area. Using the Wine Island disposal site provides an
opportunity to restore one of these vital barrier islands. The barrier islands absorb and dissipate
wave energy and reduce flooding effects of the storm tides generated in the gulf.

Positive impacts to fishery species from the restoration of marsh would result from an
increase in marsh/water interface, an increase in detrital food material, and the slowing of the
conversion of shallow water habitat to less productive deeper water areas. This would help maintain
the current fishery productivity rate of the wetlands.

The 40 acres created by this project would generate annually a total of about $15,500
($16,430) in commercial fisheries output beginning in the third year of the five year project life. An
additional 55 man-days of recreation valued at $800 ($848) would also be realized. A total, $16,300
($17,278) per year, represents an average annual benefit of $9,000 ($9,540) when amortized. Barrier
islands afford protection to coastal marshes against hurricane and storm surges by absorbing wave
energy. In addition to creating 40 acres of wetlands, the modification will also aid in the protection
of existing marshes.

Migratory waterfowl and other game birds make extensive use of the coastal marshes during
the winter months. Other waterfowl and migratory bird species that may not over-winter are
extremely dependent on these areas for resting and foraging prior to trans gulf migrations. In
addition, many species of nongame birds occur here.
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The marshes also support a number of valuable furbearers and game mammals, as well as
various species of small mammals. They provide unique habitats for nonconsumptive outdoor
recreation such as birdwatching and nature study. Further, the coastal marshes function as an
essential element in the preservation of the unique history and cultural heritage of those who work
and live in coastal Louisiana.
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LAGUNA MADRE SEAGRASS PROJECT, TEXAS
Galveston District

Location: The Laguna Madre Seagrass project is located near Port Isabel, Cameron County,
Texas, which is situated at the southern tip of Texas.

Resource Problems: Several man-made projects, such as the Gulf Intercoastal Waterway
(GIWW) and other navigation channels, several flood control/irrigation-drainage networks on the
mainland, and an artificial pass to the Gulf of Mexico, have altered the salinity, circulation, and
turbidity patterns in the Laguna Madre. As a result, seagrass cover and composition have changed
considerably from historic conditions, meaning the loss of seagrass coverage. Measurements, over
the last 20 years in the lower Laguna Madre, indicate a 60 percent decrease in coverage by the
dominant seagrass (shoalgrass, Halodule wrightii) and a 280 percent increase in the amount of barren
bay bottom.

Current dredge disposal methods place the sands, silts, and clays that collect in the channel
in open-bay disposal areas along the GIWW. Over the years, some of these disposal areas have been
built sufficiently to allow seagrass to invade the shallowest parts and occasionally to establish
extensive beds. These seagrass beds create habitat diversity and attract many different aquatic
species to the area that would not ordinarily be found on the barren bay bottoms that previously
occurred there.

Objective: The objective is to determine whether transplanting seagrass onto freshly
deposited dredged material will increase the rate of recovery of seagrass habitat and associated fish
and wildlife resources in a disposal area.

Management Measures: Two construction alternatives and a No Action alternative were
considered. The No Action alternative was eliminated, because it would not demonstrate the
effectiveness of transplanting seagrass into a disposal area, and one of the alternatives was
determined to be ineffective.

Alternative 1 - Transplant Seagrass out of Disposal Areas - Initially this alternative was
designed to restore full disposal use to some open-bay areas in the Laguna Madre that the COE had
partially closed to protect the seagrass that had colonized in some of the shallower areas. By
removing most of the seagrass in these disposal areas and transplanting it to nearby unvegetated bay
bottom, it was hoped that the seagrass resource could be saved, and full use of the disposal areas
could be restored. It became apparent that there were problems with this alternative. The
transplanted seagrass would not survive on nearby undisturbed bare bay bottom, probably due to
insufficient light penetration at those depths to sustain the plants. Resource agency biologists
suggested a different approach which is Alternative 2.
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Alternative 2 - Transplant Seagrass into Disposal Areas - This alternative was designed to
remedy the shortcomings of the first alternative and meet the planning objectives. With help from
the National Marine Fisheries Service (NMFS) biologists, the seagrass transplanting procedure was
altered to transplant seagrass from nearby naturally occurring sources, onto freshly deposited dredged
material, in open-bay disposal areas. The biologists thought this would shorten the recovery time
between dredging cycles that would be needed for seagrass to colonize newly created bare areas in
the disposal areas. This would help restore the aquatic environment, by increasing the value of the
bottom for many fishery species and other estuarine animals.

The proposed alternative, Alternative 2, will transplant shoalgrass (Halodule wrightii) into
two (2) open-bay disposal areas near Port Isabel, Texas. When fresh dredged material is deposited,
shoalgrass will be planted on 1-m (3.28 feet) centers on 50m x 50m plots (0.62 acres) at two
elevations in each of three (3) sites. A total of 3.7 acres will be transplanted seagrass. Unvegetated
control plots at the same elevations will be established in adjacent areas of the disposal sites, on both
newly deposited dredged material and on older dredged material sites, to monitor natural recovery
in the seagrass and aquatic community. A nearby natural seagrass bed will also be monitored to
compare with the test results from the demonstration sites. Seagrass, sediment, and infaunal and
epifaunal samples will be taken at each of the sites in the spring, summer, and fall along with
continuous measurements of light (for extension coefficients) and water level.

The COE will be responsible for the basic design and management of the project,
coordination with other agencies, and report preparation. The COE will contract with the NMFS to
survey, monitor, and collect, and analyze the data on conditions at demonstration and control plots
at the disposal sites before and after transplanting work is completed. NMFS will prepare a report
of their findings and conclusions for the COE at the end of the project. An environmental consulting
firm will provide the labor and materials to do the seagrass planting work to COE specifications.
Texas Department of Transportation is acting as the non-Federal sponsor.

Costs: Total estimated cost of the proposed project is $287,500 Oct. ‘94 P.L. ($295,841).
There will be no future O&M costs or responsibilities associated with this project.

Outputs/Benefits: If the project is successful, the transplanting procedure can be used in

other estuarine areas with a similar environment to reduce the recovery time of fish and wildlife
resources in open-bay disposal areas.
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LAKE WINNIBIGOSHISH, MINNESOTA
St. Paul District

Location: Lake Winnibigoshish is located in north central Minnesota about 100 miles west
of Duluth, Minnesota, and 150 miles northwest of St. Paul, Minnesota. It is part of the Mississippi
River Headwaters Project. The dam is located at the outlet of the lake on the Mississippi River about
15 miles north-west of Deer River, Minnesota.

Resource Problem: In the 1950s, the Minnesota Department of Natural Resources (MDNR)
constructed four (4) fish rearing ponds immediately below the dam. These ponds were constructed
in floodplain marsh habitat, resulting in the loss of approximately 85 acres of wetlands. The COE
cooperated in this effort by allowing the MDNR to use the lake as a source of water supply and
allowing the installation of the water intake pipe through the dam. These ponds have not been
actively managed by the MDNR since the 1970's. Since that time, the ponds have taken on wetland
characteristics in terms of vegetation and water levels. However, these wetlands do not function like
natural floodplain wetlands because the dikes have cut off overland flow and prevent the river from
flooding the wetlands during high water periods. The existing intake pipe and water distribution
system could be used to create overland flow and flooding, but was precluded by sand clogging.

Management Measure: The water intake pipe for the ponds passes through the dam and
extends approximately 110 feet into the lake. A gate valve is located on the upstream face of the
dam, while on the downstream face a small structure houses a system of valves that regulates flow
into the ponds. Each pond also has water inlet and outlet structures.

The project involves placing a 30-foot extension on the existing 24-inch water intake line.
The purpose is to extend the intake pipe out to deeper water to reduce the problem of sand clogging
the intake and downstream water lines.

Costs: The total project cost is estimated to be $74,600 Jan 93 ($79,822).

Outputs/Benefits: Installing the extension on the intake pipe would make water level
management possible in ponds 2-4, restoring habitat quality to 44 acres of wetlands. The wetlands
would be transformed from emergent wetland marsh with little standing water to wetlands with an
average water depth of two (2) feet and with an emergent vegetation to open water ratio of 1:1. This
is considered optimum for dabbling ducks. This effort would improve the habitat conditions for
submergent vegetation with a concurrent increase in aquatic invertebrate production. The
combination of these factors would increase the breeding and nesting waterfowl habitat. Wildlife
that would benefit from improved habitat conditions in the project area include migrating waterfowl,
aquatic and terrestrial furbearers, songbirds, amphibians, and reptiles.
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LOWER TRUCKEE RIVER, NEVADA
Sacramento District

Location: The Truckee River flows from Lake Tahoe on the California side through Reno,
Nevada, to Pyramid Lake. The principal study area includes the Truckee River and adjacent habitats
below Vista, Nevada, to Pyramid Lake.

Resource Problems: The demand for water from this river has long exceeded the available
water supply. Activities such as water diversions, flood control projects, and local developments
have degraded the quality of fish and wildlife habitat on the lower reaches of this river. The
problems have included lake subsidence, blockages to fish passage, bank erosion, loss of riparian
habitat, degradation of instream habitat, geomorphic instability of the river channel, loss of historic
old-growth riparian forests, and poor water quality. These problems have also led to listings of
Lanhontan Cutthroat Trout (LCT) as threatened and the cui-ui as endangered. These problems have
been created directly or indirectly by reduced flows in the river and have also resulted in major
degradations of habitats. Flows have decreased because of current policies which give priority to
upstream users and out-of-basin diversions.

Objectives: The following objectives were developed and used in the formulation of
alternative plans for the reconnaissance study:

> Enable the efficient passage of cui-ui and LCT past instream impediments

> Improve spawning and migratory habitat for the cui-ui

> Improve spawning and migratory habitat for the LCT incidental to improvements made for
the cui-ui

> Restore riparian habitat and vegetative cover

> Improve water quality in the lower Truckee River to enhance use by fish and
macroinvertibrate species

> Minimize erosion to improve instream habitat conditions in the lower Truckee River

> Enhance recreation opportunities in the study area incidental to habitat restoration objectives

> Increase the level of flood protection in the Lockwood area

> Improve instream habitat for resident fish and wildlife

Management Measures: Twenty-six (26) managment measures were considered to support
one or more of the study objectives. Due to the complexity of the river ecosystem, these 26
management measures were considered as basic components to model three (3) alternative river
management plans. These three (3) plans address varying levels of effort and cover varying portions
of the study area. Technically feasible and implementable measures were evaluated with regard to
how well they satisfied prioritized goals. Management measures that aided the cui-ui were generally
given a higher priority than those that favored the LCT. The priorities are: 1) Delta passage (cui-ui);
2) Habitat restoration below Numana Dam; 3) Habitat restoration Numana Dam to Wadsworth; 4)
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Habitat improvements above Wadsworth; 5) Passage of Numana Dam (cui-ui); 6) Passage of Derby
Dam (LCT); 7) Redesign of Marble Bluff Fishway; and 8) Improvement of adjacent upland habitats.

The three (3) alternative river management plans considered were:

> Alternative 1 - Priority Objectives Plan - which concentrates on the higher priorities
addressing Delta passage and increasing the cui-ui population to carrying capacity below
Numana Dam

4 Alternative 2 - Historic Range - which builds on the first alternative plan with the expansion
of habitat restoration to include more of the ecosystem

> Alternative 3 - Comprehensive Plan - which covers all reaches and uses larger structural
approaches to solving problems in the study area

The management measures are further presented in Tables 6-9. Table 6 refers to each
management measure and whether or not these measures were considered further. Tables 7-9
describes each of the management measures that were further considered in more detail along with
the approximate first cost and O&M cost, if applicable. Tables 7-9 are grouped into the three (3)
alternative river management plans previously identified.

The management measures for this study were primarily identified through coordination with
the Fish and Wildlife Service, Pyramid Lake Indian Reservation, Natural Resources Conservation
Service (formerly Soil Conservation Service), Nevada Division of Forestry, Bureau of Reclamation,
and Nevada Department of Wildlife. These measures were arranged into four categories: 1) enable
fish passage, 2) instream habitat improvements, 3) riparian vegetation restoration, and 4) river
channel stabilization.

Outputs/Benefits:

> Reductions in dredging costs of $26,000 Oct. ‘91 P.L. ($29,120) - by stabilizing the river
which would decrease sediment loading and resulting deposition of materials. A defined
channel through the delta may concentrate spring spawning flows sufficiently to clear the
lake berm that forms at the lake delta interface.

> Savings in hatchery operations costs of $50,000 Oct. ‘91 P.L. ($56,000) - by phasing out or
reducing operations of a hatchery in the area if adequate natural spawning is established.

> Improved cattle grazing benefit of $56,400 Oct. ‘91 P.L. ($63,168) - by providing water

sources in upland areas and improving use of existing upland range incidental to improving
riparian vegetation.
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> Flood Control - increased public safety and protection of public and private property.

> River Channel Stabilization benefits - increased protection of residential properties,
protection of agricultural land, reduction of sediment transport, riparian habitat enhancement,
and instream habitat enhancement.

> Federal Government benefits - reduced costs of managing and implementing recovery effects
of endangered species, reduced operation and maintenance costs of fish facility, reduced
Federal aid, and reduced flood control and relief costs.

> State of Nevada economic benefits - increased revenue from greater sales of hunting and
fishing licenses, increased revenue from commerce and tourism relating to recreational
activities along the river, education benefits to local schools and universities, and benefits
resulting from the full implementation of P.L.. 101-618.

> Pyramid Lake Paiute Tribe economic benefits - increased revenue from greater sales of
fishing licenses, day use, camping, and boating permits; increased revenue from commerce
and tourism relating to recreational activities along the river; restoration of an important
sustenance fishery (cui-ui); and benefits resulting from the full implementation of P.L. 101-
618.

> Local community economic benefits - increased revenue from commerce and tourism
relating to recreational activities along the river, benefits resulting from the implementation
of P.L. 101-618, and benefits resulting from increased drought storage.
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TABLE 6

LOWER TRUCKEE RIVER, NEVADA
REVIEW OF MANAGEMENT MEASURES CONSIDERED

Modify Lake Wave Angle - by using rock jetties or a
breakwater

No- High risk of ineffectiveness; costly; visually disruptive

Channel Maintenance (Deepening) - by dredging annually to
three (3) feet

No - High cost of dredging; potential negative impacts; lack
of assurance

Transverse Fencing with Excavated Channel - by
constructing fencing perpendicular to river

Yes

Transverse Fencing with Concrete Prismatic Channel - by
constructing fencing perpendicular to river with prismatic
concrete channel and training levee

No - High cost; Concerns from FWS; Uncertainty in
estimating lake elevations

Improve Fish Handling Facilities - including: stabilize
resting pool, extend a concrete wing wall, install electric
weir, improve plumbing, add flow velocity reduction
structures, and move exit of fishway

Yes

Remove Dam and Accumulated Sediment behind the Dam

No - Not a practical option. lots of mitigation

Remove Sediment from Dam - by excavating

No - Continual need to remove large sediment deposits

Artificially Transport Endangered Fish - by gathering,
placing in trucks, and transporting to another location

No -High cost, human intervention, stress for fish, may
involve other species

Reconstruct Fishway - to include redesigning and Yes
reconstructing fishway

Improve Fish Ladder and Screens - to include redesigning Yes
and constructing fish ladder

Construct Fish Ladder and 18 Screens Yes
Improve Intergravel Environment - by promoting clean and Yes

properly graded gravel beds

Build Shade Structures

No - low likelihood for effectively improving water quality
along the river

Restore Upland Vegetation - by controlling unwanted Yes
vegetation and replanting with native vegetation
Eradicate Tamarisk Trees - by cutting, burning the cuttings Yes

applying herbicide to rooted stumps and replacing with
riparian vegetation
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TABLE 6
LOWER TRUCKEE RIVER, NEVADA
REVIEW OF MANAGEMENT MEASURES CONSIDERED

Plant Riparian Vegetation - by planting cottonwoods and Yes
willows along the river and into the floodplain

Enhance Palustrine Habitat - by creating oxbow ponds, Yes
sloughs, and other wetland habitats using weirs and planting

with emergent vegetation

Check Dams to Control Water Levels - by constructing small | Yes
dams using local riverbed materials

Control Beaver Population - by eradicating or limiting Yes
Cattle Grazing Capital Improvements - by constructing Yes

fencing around riparian areas, wells, and watering troughs in
upland areas

Establish and Maintain a Meander Zone - through
acquisition of lands or easements so river could meander
freely within the zone

No - due to long time frame as compared to active
stabilization measures

Structural Protection of Banks and Valley Walls - possible
methods - bank revetment, dikes, live crib walls, windrows,
and brush matting

Yes

At-Grade Control Structures - by constructing a hard point
on channel bottom to reinforce existing natural grade control

Deflector Structure - by constructing a wall, fence, or dike to
deflect the main channel in a smoother path around bends to
keep the river from braiding and potentially flanking of hard
points

Raise the River Channel - to emulate historic conditions by
using drop structures or transverse fences to trap and deposit
sediments

No - Technically infeasible; Expensive

Flood Control Features - by constructing a flood detention
dam or levees along the river

No - No cost effective solution identified
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MCFADDIN RANCH WETLANDS, TEXAS
Galveston District

Location: The proposed project is located on the McFaddin National Wildlife Refuge, Sea
Rim State Park, and the Murphree Wildlife Management Area in Jefferson County, Texas. The area
is located just southwest of Port Arthur, Texas, and just south of the Gulf Intracoastal Waterway
(GIWW) and just west of the Sabine-Neches Waterway.

Resource Problems: Historically, the project area consisted of fresh to brackish marshlands
drained by a long series of bayous and lakes to Sabine Lake. The construction of Federal navigation
projects have resulted in degradation of about 60,000 acres of publicly owned wetlands by
introducing salt water into the area directly from the Gulf of Mexico. Increased salinity has
contributed to loss of submerged vegetation, conversion of vegetated areas to open water, and
reduced wildlife habitat values.

Objective: The objective of this project is to reduce saltwater intrusion from the GIWW into
a historically fresh to slightly brackish marsh.

Management Measures: The following describes the proposed management measure which
is to construct a gated concrete water control structure and its components for this project.

Construct a Gated Concrete Water Control Structure - It would contain 5 gated culverts. Each
of the gated culverts will be equipped with a sluice gate on the marsh side and a flap gate on the
GIWW side. The sluice gates will be operated using a portable drive unit.

> Excavate an Intake Outlet Channel - Between the existing bayou and the new structure.
> Excavate an Outlet Channel - Between the new structure and the GIWW.
> Dam Existing Salt Bayou Outlet Channel - With material from the excavation for the new

structure and channel and from new cut dredged material placed along the south bank of the
GIWW when the waterway was originally dredged. This will block the existing bayou at the
GIWW and force water flow through the new structure and channel between the marsh and

GIWW.
> Install Boat Roller System - Adjacent to the new structure.
> Install Stone Riprap- Installed at the water control structure and along the new channel.
> Construct Training Levees - On both sides of the new structure and along the GIWW.
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Cost: The total estimated first cost of the proposed project is $1,945,000 Feb ‘92 P.L.
($2,139,500). The Texas Parks and Wildlife Department is the local sponsor for this project and was
very involved throughout all stages.

Other Management Measures Considered:

> No Action Alternative - eliminated because it would not contribute to important State and
National goals of preserving wetlands for fish and wildlife resources by halting further
deterioration of the area.

> Block Salt Bayou - Dam only - a riprapped earthen dam to alleviate the damaging influence
on the marsh of saltwater intrusion at Salt Bayou. Although, this alternative would reduce
the rate of future marsh loss, it would not preserve the area in even its present deteriorated
state, nor would it provide for any active management of fish and wildlife habitat. This type
of dam would not make it possible to influence water levels and salinity to restore the marsh
to near its historical habitat value by encouraging the growth of a diverse wetland plant
community of high value to wildlife. Also, a dam at Salt Bayou would greatly reduce the i
effectiveness of the existing structure (first gated structure) at Star Lake, by not allowing the
two (2) structures to operate as a system.

Outputs/Benefits: Habitat improvement for waterfowl was chosen as the best indicator of
an overall wildlife habitat improvement. The mottled duck was chosen as the species for which
habitat improvement would be judged because of it being a year round resident of the area. This
would be an ideal species to represent both waterfow! and other resident wildlife in the project area.
A dam and water control structure would increase the Habitat Suitability Index (HSI) of the project
area to 0.79, a 155 percent improvement above the without project condition.
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ORWELL DAM/LAKE, MINNESOTA
St. Paul District

Location: Orwell Dam/Lake is in Otter Tail County in west-central Minnesota,
approximately 150 miles northwest of Minneapolis and about six (6) miles southwest of Fergus
Falls, Minnesota. The dam is on the Ottertail River, 33 miles upstream from where the Ottertail and
Bois de Sioux Rivers join to form the Red River of the North.

Resource Problem: At higher pool elevations caused by rainfall events and snowmelt, the
reservoir inundates several connected wetland areas and shallow marsh habitat. Some of the
wetland/marsh areas retain water in their basins as the reservoir drops to normal pool elevation,
while others become dry. These water level fluctuations have decreased aquatic vegetation in littoral
areas of the reservoir which limits the fishery and wildlife potential in the area. These existing
conditions have prevented the full development of perennial emergent vegetation in the wetlands
connected to the reservoir, as well as submergent aquatic species. The lack of submergent and
emergent vegetation substantially reduces the value of these areas to nesting waterfowl because of
the lack of cover and scarcity of aquatic macroinvertebrates necessary for breeding and brood
rearing. Also falling water levels strand waterfowl nests and their broods, subjecting them to higher
predation.

In the upland areas adjacent to the reservoir, there are approximately 725 acres of open
grassland. Sparse vegetation consisting primarily of smooth brome is found on 700 acres, with
native grasses covering the remaining area. Monotypic stands of grasslands increase nest predator
hunting efficiency, decreasing the overall waterfowl nesting successes of the area. Monotypic
vegetation also reduces the availability of alternate sources of prey, such as, mice, moles, and rabbits
which again decreases the overall nesting success.

Objectives: The goals of this project are to restore wetlands on Orwell Lake project lands,
to increase the habitat value of the existing wetlands in the project area, to restore upland nesting
habitat for wildlife, and to increase the overall value of Orwell Lake and the surrounding area for fish
and wildlife. The following two objectives were established to achieve these goals: 1) to create a
number of smaller impoundments such that manageable wetland areas would be restored, and 2) to
restore the diversity of upland habitat.

Management Measures: The management measures and their components consist of
constructing three (3) controlled subimpoundments within the reservoir and plantings in upland
areas. The subimpoundments would be filled by runoff from their watersheds. The construction of
the control structures would allow periodic summer drawdowns to restore the aquatic habitat on each
subimpoundment, and would also increase the wetland size by holding backwater in the
subimpoundments. For identification reasons, each subimpoundment was assigned a number.
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Subimpoundment 2: Given the size of the watershed for this area (340 acres), the overflow
control structures associated with the dike at this location would consist of a sheetpile weir with
stoplog bays. The width of the overflow weir would be 25 feet with two (2) five-foot stoplog bays.
The dike would have a top width of 12 feet, with side slopes of 1V on 3H. Riprap and fabric would
be placed upstream and downstream of the sheetpile structure to protect its integrity and for energy
dissipation. The riprap would be 24 inches thick on the downstream side, extending 20 feet from
the structure. The riprap would be 18 inches thick on the upstream side, extending 10 feet. A 20-
foot-wide grass-lined emergency spillway would be part of the dike structure. By constructing this
structure, this subimpoundment could be drawn down every five (5) to seven (7) years, and the water
levels could be stabilized almost every year to promote vegetative growth and shoreline stabilization.

Subimpoundment 7: This area is a perched wetland. To provide opportunities for regulated
inflow and outflow from this area, a control structure/dike system with a 450-foot channel would be
constructed at the downstream opening to the main reservoir. This would allow wildlife managers
to periodically draw the water in the wetland down to stimulate the growth of aquatic vegetation.
At the outlet from the wetland, an earth dike with standpipe control structure would be constructed.
The control structure would consist of a 6-foot-diameter half-round upright corrugated metal pipe
with slots for stoplogs, connected to a 3-foot-diameter outlet pipe that runs through the dike. The
top width of this dike would be 12 feet, with side slopes of 1V on 3H. To minimize water
fluctuations due to storm events, the dike would have a 20-foot-long grass-lined spillway which has
been sized to accommodate outflows during flooding. The spillway crest would be one (1) foot
below the top elevation of the berm.

A channel would be excavated from the control structure to the main flow area within the
reservoir. Approximately 600 cubic yards of soil and sediments would be removed and spread over
a one (1)-acre agricultural field. The total length of the channel would be 450 feet. The bottom
width would be 20 feet and the side slopes would be at the angle of repose.

Subimpoundment 9: The south arm of the reservoir is currently separated from the main
reservoir as a subimpoundment. A standpipe/culvert control structure was placed through an
existing road in 1986 to create this impoundment. Although the water elevations here are currently
managed independently from Orwell Reservoir, effectiveness is very limited because fluctuations
in water levels continue to reduce the growth of aquatic vegetation and inundate waterfowl nests.
The "bounce” in water levels is well beyond the design criteria for subimpoundments, with variations
as great as six (6) feet noted after some storm events. Due to the differences in existing bottom
elevations, the desirability of splitting this impoundment into two smaller areas was evaluated. This
was necessary, because, at the design subimpoundment pool elevation of 1,068 feet msl, water
depths of eight (8) feet or greater occur in the north end. This allows carp to overwinter here,
lowering the value of the entire wetland area because of the negative effects they cause. It was
determined that subimpoundment 9 should be created south of these deeper areas.
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Subimpoundment 9 would be operated at 1,068 msl. To properly control the "bounce” in
subimpoundment 9, a sheetpile weir would be needed. This weir structure would be constructed in
the narrow portion of the reservoir. Given the surrounding topography, this structure would be
wrapped into a three-sided rectangular or semi-circular shape, eliminating extensive excavation that
would have been required to fit in a more typical linear weir structure. The weir length at this
Jocation would be 90 feet, with the top of the weir set at elevation 1,068 feet msl. Two (2) stoplog
bays would be needed in the structure.

To provide full manipulation of subimpoundment 9, an existing dike near the middle of the
impoundment would be breached. A 2,000-foot channel with a bottom elevation of 1,061 msl would
be excavated to facilitate winterflow. The remaining dimensions would be the same as for the
subimpoundment 7 channel. Approximately 5,800 cubic yards of soil and sediments would be
removed by this excavation and side cast on adjacent grassland. If future cultural resource
investigations preclude the use of these areas, the material would be spread over a 7-acre field. The
area in subimpoundment 9 would be enhanced since the possibility of occasional drawdowns would
be available, plus the water level fluctuations would be controlled which would promote growth of
aquatic vegetation, stabilize shorelines, and limit waterfowl nest flooding.

Prairie restoration at six (6) areas totaling 115 acres throughout the Orwell Wildlife
Management Area (OWMA) would be carried out by the Minnesota Department of Natural
Resources (MDNR). All areas would be treated with environmentally acceptable herbicides, burned,
and planted with native grasses and forbs. The seed mixture would be suited for individual site
conditions for optimal plant response. All planting would be done in spring to early summer using
a Truax seed drill. Because a MDNR Truax drill is available for use at OWMA, the extent of
Federal involvement under Section 1135 would be limited to supplying the seed mix and herbicide
required for the proposed plantings. (The MDNR estimates that it would cost them approximately
$4,000 ($4,360) to seed the areas where prairie restoration has been proposed).

Costs: The total project cost for the selected plan was estimated to be $224,000 Oct. ‘92 P.L.
($244,160).

Benefits: Approximately 190 acres would be directly affected by creation of the
subimpoundments and prairie restoration phases.
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SAMMAMISH RIVER, WASHINGTON
Seattle District

Location: The study area is located approximately five (5) miles east of Seattle, King
County, Washington. The authorized project consists of channel improvement for flood ¢ontrol.
Flood protection was provided by enlarging (deepening) and channelizing (straightening) the river
from Lake Sammamish to Lake Washington for approximately 14 miles.

Resource Problems: A channel improvement project that was completed in 1966 has had
several negative fish and wildlife impacts. These impacts include:

> Restricted use by salmonids as a migratory route between Lake Washington and Lake
Sammamish
> Removal of adjacent vegetation eliminated shading, feeding, and resting habitat for fish and

permitted greater exposure of fish to predation

> Passage to several tributaries is severely restricted or prohibited by the deepening of the
channel and lowering of the surface water level, resulting in the loss of available spawning
habitat

> Higher water temperatures and decreased oxygen levels, especially in the summer months

> Fishery resources greatly reduced

> Wildlife habitat associated with the riparian and adjacent wetland vegetation greatly reduced

The channel improvement project lowered the channel bed an average of five (5) feet and
increased widths from an average of about 15 feet to a range of 32 to 50 feet. Channel banks were
excavated to a 1V on 2.5H slope in which rock was placed along the toe to prevent erosion. The
remaining slope was seeded with grass with no woody/leafy vegetative plantings. Existing river
meanders were eliminated. Average design-condition velocities are on the order of two (2) to three
(3) feet per second with depths of about 10.5 feet.

Objectives: The following planning objectives were developed and used in the formulation
of alternative plans for this project:

> Restore the stream channel to provide suitable migratory, reproductive and rearing habitat
for salmonid species

> Restore riparian lowland vegetated bench along the west side of the Sammamish River
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> Restore patterns of current direction and velocity within the relatively straight channel that
will scour pools in the river bed, lend greater hydraulic diversity to the river, and concentrate
current to the bank areas (where hiding fish can feed)

> Restore submerged and closely overhanging cover for fish in the areas on both the east and
west banks
> Restore channel side slopes of varied form above the new riparian bench in order to promote

habitat diversity for wildlife

> Restore diversity of native trees and shrubs along the middle and upper banks to provide food
and cover for wildlife and to shade the river

Management Measures: A study team was formed to evaluate the environmental needs of
the project area and to determine the most beneficial utilization of funds. The team was comprised
of district and division personnel, along with individuals from the Washington Department of
Fisheries and Wildlife, Muckleshoot Indian Tribe, and the local sponsor. Eight (8) sites were
initially selected for consideration. Each site was ranked for the following criteria:

> Fish habitat improvements (e.g., pool/riffles, shade, resting areas, increased spawning area)

> Wildlife habitat improvements (e.g., increased protective cover, foragable food source,
connection to corridor or migration route)

> Recreation benefit
> Opportunity for volunteer participation
> Educational opportunities

The last three criteria were not applied in making final site selections. The selected plan
comprises three (3) sites representing the highest ranking of all sites considered by the study team
and are within the funding limitations of the sponsor. The proposed management measures consist
of a combination of structural (bank excavation, installation of log structures, low flow deflectors,
and a foot bridge) and nonstructural (revegetation) elements. The total channel length of the project
area is approximately 2,400 feet including three (3) distinct sites. Site 1 is a tributary which flows
into the Sammamish River. Currently, the tributary empties into the river through two (2) 36-inch
culverts positioned four (4) feet above the river at ordinary high water. These culverts obstruct fish
passage between the mainstream and tributary. Site 2 is located just north of a tributary which
empties into the Sammamish River. Site 3 is located north of another tributary which empties into
the Sammamish River. Each of the three (3) sites are described below.
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Site 1

»

Site 2

Create a Meandering Channel - excavating a new tributary channel section approximately
250 feet long which will bypass the culverts. The culverts will remain in place but will be
plugged for safety.

Install Two (2) Log Sills.
Plant Native Vegetation - adjacent to the new channel and along the Sammamish River.

Construct Footbridge - create a 40-foot-wide by 10-foot-high tributary corridor. The cut
beneath the proposed footbridge will be stabilized with 20 tons of quarry spalls (fragments)
for added protection. 550 cubic yards of material will be excavated.

Plant Native Trees and Shrubs and Hydroseed - at excavated slopes, trees will be selected

to ensure that individual trunk sizes do not exceed 18-inch-diameter (at maturity). Shrubs

would be densely planted in blocks 75 to 150 feet long, from summer low water to the top
of bank.

Three (3) Log Sills.

Three (3) Log Habitat Features - consisting of logs and tree trunks anchored into the bank
at low water elevation with 30 tree root wads extending two (2) feet into the channel.

Excavation and Benching - approximately 5,100 cubic yards of material will be excavated
and disposed of at an upland site.

Quarry Spalls - 80 tons.
Plant Native Shrubs and Trees - trees will be selected to ensure that individual trunk sizes

do not exceed an 18-inch diameter (at maturity). Shrubs would be densely planted in blocks
75 to 150 feet long, from summer low water to the top of bank.
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Site 3

> Install Four (4) Low flow Deflectors.
> Install Four (4) Log Habitat Features - same as used at Site 2.
> Excavation and Benching - at a distance of 1,150 feet, approximately 5,400 cubic yards of

material will be excavated and disposed of at an upland site.
> Quarry Spalls - 300 tons.
> Plant Native Trees and Shrubs - same as Site 2.

Costs: Construction is completed. The total cost for the three (3) sites, including
engineering and design, LERRD, Modification Evaluation, and Detailed Report Cost is $440,000
Oct. ‘93 P.L. (8466,400). The local sponsor intends to use this project as a prototype for future
modifications, which would include extensive bank modifications and revegetation, installation of
channel drop structures, low flow deflectors, and re-creation of meander channels.

Outputs/Benefits: This plan will restore some of the riparian habitat and pool-riffles and
restore access to a tributary stream which historically had salmon and steelhead spawning. This will
serve to benefit both anadromous fish and wildlife. This will also improve spawning habitat
resulting in an annual increase in production of approximately 352 adults. For migrating benefits,
the proposed improvements would enhance the survival of anadromous fish migrating by two (2)
to three (3) percent annually, or approximately 720 fish. This translates into increasing numbers of
natural and hatchery spawning fish available for the commercial, sports, and tribal fisheries. Water
quality benefits will occur. Wildlife benefits will occur for many species, particularly furbearers and
carnivores, as well as waterfowl, passerine and raptors. The aesthetic appearance of the river will
also improve.
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SONOMA BAYLANDS TIDAL WETLANDS RESTORATION, CALIFORNIA
San Francisco District

Location: The project modification site is located in Sonoma County, California,
approximately eleven (11) miles southeast of the city of Petaluma, California, near the mouth of the
Petaluma River, between the northern shoreline of San Francisco Bay and State Highway 37.

Resource Problems: Approximately 75 percent of the original tidal wetlands of San
Francisco Bay have been destroyed by diking and filling. This loss of wetlands has greatly reduced
the habitats of many species of fish and wildlife. Several local animal and plant species have been
listed as endangered due to the reduction of their wetland habitats. The disposal of dredged material
from San Francisco Bay is currently constrained by the lack of suitable disposal sites. Restoration
of tidal wetlands on subsided, diked lands using dredged material will help offset historic habitat
losses and provide a beneficial use for dredged material. A restoration project on the Sonoma
Baylands site will improve construction techniques and increase agency and public support for
beneficial uses of dredged material.

Objectives: To restore a diked, subsided former tidal wetlands using maintenance dredged
material from the portion of the Petaluma River channel in San Pablo Bay.

Management Measures: Construction of a levee around the landward limits of the
restoration site will prevent tidal flooding of the adjacent lands. Two (2) peninsulas, which will act
as wind-wave barriers, will be constructed within the site. Dredged material from the presently
scheduled maintenance dredging of the Petaluma River channel will be hydraulically pumped into
the restoration site to increase the ground elevation of the subsided land.

The 830-acre Sonoma Baylands site is a diked former tidal wetland that is currently used as
an oat hay farm. The site has been acquired by the Sonoma Land Trust using funds provided by the
California State Coastal Conservancy (CSCC). Additional CSCC funds were subsequently used to
complete a tidal wetlands restoration design for a 322-acre area at the southern end of the site. The
technical consultants who prepared the restoration design determined that the use of dredged material
would be the best means of restoring tidal salt marsh habitat on the site. The 322-acre area proposed
for wetlands restoration is transversed by a high voltage power line on four (4) metal lattice towers.
Because of the requirement for maintenance access to the towers, the CSCC's restoration plan
includes a continuous, sinuous levee along the alignment of the power line. This access levee
divides the restoration area into a small western section and a much larger eastern section. The size
of the Section 1135 restoration site was determined by matching the estimated quantity of material
to be dredged, 3,000 cubic yards, to the design elevation for the restored tidal marsh at +2 ft. NGVD.

Costs: The total cost of this project is approximately $792,000 Feb. ‘92 P.L. ($871,200).
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Outputs/Benefits: The project modification will restore 31 acres of intertidal mudflat and
wetland habitat and peripheral terrestrial habitat. The restored habitat will support a wide variety
of fish and wildlife resources, including juvenile estuarine fish, migratory waterbirds, and
endangered species. The project modification is specifically designed to restore habitat for two
Federally-listed endangered species.
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YOLO BASIN WETLANDS, SACRAMENTO RIVER, CALIFORNIA
Sacramento District

Location: The Yolo Bypass is an operative feature of the Sacramento River Flood Control
Project. The project is located on the Sacramento River and the lower reaches of its main tributaries
are in north-central California. The principal features of the flood control project extend from Ord
Bend downstream to Collinsville totaling a distance of 184 miles. Features include a comprehensive
system of levees, overflow weirs, drainage pumping plants, and flood bypass channels.
Approximately 1,000 miles of levees provide flood protection to about 800,000 acres of highly
productive agricultural lands in the Sacramento Valley and Sacramento-San Joaquin Delta and to
the urban areas of Sacramento and Marysville/Yuba City and many other smaller communities. The
Bypass is located immediately west of the metropolitan area of Sacramento. The Bypass lies in a
general north to south orientation and extends from Fremont Weir downstream to Liberty Island, a
distance of about 43 miles. The Bypass is bound by high levees (up to 20 feet) with a general crown
width of 20 feet, landside slopes of 1V on 2H and waterside slopes of 1V on 3H. Levee
embankments are generally between 10 to 20 feet high, based on heights above the land surface on
the landward side of the levee. The Bypass encompasses about 40,000 acres and varies in width
from about 7,000 feet near the Fremont Weir to about 16,000 feet at Interstate 80. The design flow
capacity varies from 343,000 cubic feet per second at the Fremont Weir to 500,000 cubic feet per
second at the downstream limit, with a design freeboard of six (6) feet.

Resource Problems: Due to the construction of the flood control project and draining and
leveling of the land for agricultural use, only remnants of permanent and seasonal wetlands remain
today. An estimated 97 percent of the State's historic wetlands and riparian forests have been cut,
cleared, and converted to other uses. Habitat losses within the Bypass have been similar, if not
greater. As a result, the wildlife species that depended on the historic wetlands and forests have
declined dramatically, and many native plant and animal species have vanished.

Objectives: The objectives of this project are the restoration of historic wetlands in the Yolo
Basin Wetlands area and support of the goals and objectives of the North American Waterfowl
Management Plan (NAWMP) and the California Central Valley Habitat Joint Venture (CVHIV).

Management Measures: Wildlife habitat development is proposed for three (3) areas, Putah
Creek Sinks, Yolo Causeway, and Davis site, within or immediately adjacent to the existing
Sacramento River Flood Control Project (SRFCP). A general description and location of each area
are discussed in the following paragraphs.

Putah Creek Sinks. This area is located within the Yolo Bypass, approximately 5,000 feet
south of the Interstate 80 bridge crossing. The City of Sacramento lies about four (4) miles to the
northeast. This wildlife area encompasses approximately 3,000 acres. Approximately 2,323 acres
are proposed for seasonal wetland development, 464 acres for grassland/upland development, 28
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acres for riparian woodland and 185 acres for permanent wetlands. The seasonal wetlands shall be
provided by sectioning the above acreage with a low berm, approximately two (2) feet high. The
berm shall have a crown width of 12 feet with 1V on 2H sideslopes if adjoining permanent wetlands,
and 1V on 5H sideslope if adjoining seasonal wetlands, grassland, or riparian woodland. The total
length of the berm is approximately 167,300 feet. Approximately 700,000 cubic yards of excavation
will be required (permanent wetlands and stripping for berm). Approximately five (5) percent of the
permanent wetland area will remain unexcavated to provide waterfowl resting areas just under the
normal water surface. Approximately 100,000 cubic yards will be used as grading material for the
riparian woodland establishment. The construction of the berm will require approximately 425,000
cubic yards (all from excavation). Approximately 80,000 cubic yards of material will be spoiled
immediately for grading/leveling fill within the grassland/upland areas.

Approximately 16.5 miles of all-weather road will be provided. The all-weather road shall
consist of a crushed rock road base surface course, four (4) inches thick and 15 feet in width. The
all-weather road shall be located essentially near the outermost boundaries of the developed habitat
tracts, crossing the project laterally only at the northern, middle and southern points of the project,
and located on the berm only when necessary and, accordingly, shall be only 12 feet in width in those
instances.

The permanent wetlands shall be provided by the excavation of approximately two (2) feet
of the existing grade and construction of the berm. The permanent and seasonal wetlands shall be
flooded and drained by a series of 67 small flood turnouts (12- and 36-inch interior diameter conduits
with slide gates) with concrete headwalls. The permanent wetlands shall be connected by short
canals and may be operated in series or independently (total length of canals approximately 24,000
linear feet and 19 feet wide by two (2) feet deep in cross section). Supply inlets and short supply
canals will be constructed and operate by gravity to flood the adjacent and connecting ponds. Two
additional pumps, 75 horsepower each, will be installed to assure sufficient capacity for flood-up of
the wildlife areas. Public parking will be provided at two (2) locations (10-15 cars each).

Costs: The total approximate cost for Putah Creek Sinks is $3,210,000 Oct ‘91 P.L.
($3,595,200).

Yolo Causeway. The Yolo Causeway proposed development encompasses 480 acres of
which approximately 392 acres are of grassland/upland habitat, 83 acres are of riparian woodland,
and five (5) acres are of permanent wetland. The entire 480 acres will be sacrificed to prepare the
area for planting. The wetland berm shall be designed as in Putah Creek Sinks and only included
for the permanent wetland pond (excavate two (2) feet with approximately a two-foot high berm).
The structural features will include an all-weather maintenance road (same as Putah, approximately
6.5 miles in length) and the same public parking area. The main source of water for the initial flood-
up of the permanent wetland pond will be the toe drain. A supply inlet and drain and pump will be
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provided for the permanent wetland area and irrigation of the riparian woodland area from this
source.

Costs: The total approximate cost for Yolo Causeway is $840,000 ($940,000).

Davis. The Davis site will be a separate Section 1135 study from the Yolo Basin Wetlands
study. The general project layout is comprised of stormwater pond (utilized as a seasonal wetland
area), wastewater pond (also utilized as a seasonal wetland area), mixing/distribution area, shallow
meadow marsh areas (seasonal wetland) and permanent wetland areas, public parking area, and
pedestrian trail (natural earthen trail). The proposed development encompasses approximately 345
acres, including 144 acres of seasonal wetland, 65 acres of riparian woodland, and 136 acres of
permanent wetland. The stormwater tract, approximately 250 acre-feet capacity, will store urban and
agricultural runoff transported to the site by a earthen diversion channel, 8,000 feet in length, average
depth four (4) feet, bottom width 20 feet, side slopes of 2V on 1H and approximately 200 cfs
capacity, diverted from Willow Slough Bypass. Overflow from the stormwater tract will be directed
to the central permanent wetland areas and peripheral pond. During normal operations (other than
high runoff periods), a pump station (approximately three (3)-12.5 horsepower, two operating, one
standby) will lift the stormwater to the central wetland area.

The wastewater seasonal wetland area, approximately 40 acre-feet capacity, will receive
effluent from the adjacent City of Davis wastewater reclamation plant, approximately 5 to 7.5 MGD
for two-thirds of the year. The wastewater pond will be able to operate with or independently of the
central permanent wetland. The mixing/distribution facility will blend stormwater, when available,
with wastewater. It will be situated at the highest elevation to permit gravity flow through the
system. Following a storm event, the wastewaters could be blended with storm waters and then
distributed to either the meadow marshes or central permanent wetland. The water will drain
through the system by gravity (in a horseshoe pattern) from the high inlet point at the northeast
corner of the area. At this point, the water will be discharged into the Willow Slough Bypass or
recirculated by a 12.5-HP pump and small canal through the system again. The decision to
recirculate or drain the system will depend on the available inflow to the project.

Berms for the seasonal and permanent wetlands would vary in height from two (2) to four
(4) feet. The sideslopes would be 1V on 2H for the permanent wetlands and 1V on 5H for the
seasonal wetlands. The total length of berms is approximately 35,000 feet. Excavation for the
wastewater pond would be approximately four (4) feet and approximately three (3) feet for the
central permanent wetland area. Islands (approximately 20 acres) for riparian woodland
establishment would be created by the use of excess excavation, approximately four (4) feet of fill.
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A maintenance road will be provided at the perimeter of the site (approximately 3.5 miles)
as well as a parking area for about 10-15 cars.

Costs: The total approximate costs for the Davis site is $1,670,000 Oct 1991 P.L.
($1,870,400).

Outputs/Benefits: The proposed restoration work would markedly increase habitat value
at all sites. The Putah Creek Sinks Site would show an increase of about 1,447 AAHU; the Yolo
Causeway Site would increase by about 168 AAHU; and the Davis Site would increase by about 118
AAHU.

The FWS estimated the peak potential winter waterfowl use days and average annual number
of fledglings for each site. Peak 