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Preliminary Restoration Plan  
Section 206 
Centerville Creek Stream and Floodplain Restoration 
 
Date: February 13, 2004 
Division: Great Lakes & Ohio River 
District: Detroit 

 

1.  PROJECT DATA:  

a) Project:  Centerville Creek Stream and Floodplain Restoration  

b) Congressional Delegation:  

(i) Senator Russell Feingold (D) 

(ii) Senator Herb Kohl (D) 

(iii) Congressman Thomas Petri (R) - 6th Congressional District, Wisconsin 

 

2. LOCATION: State: Wisconsin 

City: Village of Cleveland 

County: Manitowoc   

The proposed project limits include approximately 2,500 feet of Centerville Creek in a 

former dam impoundment within the Village of Cleveland city limits. The Village of Cleveland is 

located on the western shore of Lake Michigan 30 miles south of Green Bay, Wisconsin and 66 

miles north of Milwaukee, Wisconsin. The downstream limit of the project is approximately 500 

ft from the western shore of Lake Michigan near the stream mouth. A project location map is 

provided in Figure 1. 

The project is located within the Cleveland City limits.  An aerial photo and USGS 

Quadrangle map of the project area prior to removal of the dam are shown below in Figure 2. A 

summary of local population figures is provided in Table 1. 

Table  1. Population Figures Near Project Site  

Entity 2000 Census 

Village of Cleveland 1,361 

City of Manitowoc 34,053 

Manitowoc County 82,887 
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Figure 1.  Project Location 

 

 

 

 

 

 

 

   

Figure 2. Project site prior to dam removal 

Haika Bay 
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A general description of the project’s physical sett ing is provided below in Table 2. 

Table  2. Summary of Project Site Physical Setting 

Item Value 
Approximate Watershed Drainage Area  11 sq. mi. 
Average Annual Precipitation 30.5 inches 
Average Growing Season Precipitation 
(May through October) 

18.6 inches 

Approximate Slope of Existing Channel 
Through Project Area 

0.0056 
(30 ft / mile) 

Sinuosity of Exist ing Channel Through 
Project Area 

1.12 

Sinuosity Range of Hydrologically Similar 
Streams in Region 

Range 1.8 to 2.5 

 

3. PROBLEM DESCRIPTION:  

The Centerville Dam near the mouth of Centerville Creek, was removed in 1996. Over the 

past century, fine sediment had deposited behind the dam, filling the entire lower valley with up 

to 10 feet of accumulated silt . Following dam removal, the stream has cut vert ically into the 

sediments and eroded down to its original bed. The stream continues to erode laterally and input 

large quantit ies of fine sediment into Centerville Creek and Lake Michigan, degrading habitat. 

The stream is currently a safety hazard and is ecologically and aesthetically undesirable.  

 

4. DESCRIPTION OF PROPOSED PROJECT:  

Since the removal of the Centerville Creek dam in 1996, Centerville Creek has incised into 

impoundment sediments and continues to erode, releasing large amounts of fine sediment into 

Centerville Creek and Lake Michigan, destroying fish habitat, and surrounding habitat, and 

causing aesthetic and public safety concerns.  

The objective of this project is to restore Centerville Creek thus minimizing impacts of the 

eroding sediment on Lake Michigan, ensuring continuity of fish passage, and providing 

ecological connection to different habitats.  This is proposed to be accomplished by excavating 

accumulated floodplain sediment and establish a functioning riparian forest ecosystem in the 

former impoundment area. The in-stream ecological restoration will be accomplished by 

constructing a natural stream channel that is geomorphically stable and provides excellent fish 
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and wildlife habitat.  The proposed restoration features floodplain and natural channel design, 

bioengineering methods for bank stabilization and native floodplain forest revegetation. 

The proposed project will include the following measures: 

• Excavation and removal of impounded sediments 

• Planting and revegetation of forested riparian zone 

• Natural channel design and construction 

• Large woody habitat features both instream and floodplain 

• Gravel and cobble riffles and pools (channel bed restoration) 

 

4a) Without Project Condition:   

(i) Background Information: 

The north and south branches of Centerville Creek drain a watershed of approximately 11 

square miles before emptying into Lake Michigan. Sometime in the 1870’s, a small gristmill dam 

was constructed on the main stem of Centerville Creek approximately 800 feet upstream of the 

lake, and in 1935 a larger concrete dam was constructed in the same location, impounding 

approximately 12 acres of the river (Figures 3 and 4). In 1996, the impoundment was drawn down 

and the Wisconsin DNR removed the dam. The removal of the Centerville Creek Dam in 1996 

did not include any consideration for restoration, and consequently, fish and wildlife habitat 

continues to be degraded.  
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Figure 3. Centerville  Dam after partial removal but prior to drawdown in 1996 

      

 

 

 

 

 

 

 

 

Figure 4.  Centerville Creek Dam in 1936 

 

Prior to European sett lement, much of eastern Wisconsin was covered with beech, sugar 

maple and oak forests, and riparian zones had mature stands of white cedar, black spruce and 

hemlock (Finley 1976). Because of the density of agriculture in eastern Wisconsin, very litt le of 

these forests remain. Portions of the riparian zones of Centerville Creek and nearby Fischer Creek 

still maintain some of this riparian forest habitat, although the entire riparian forest within the 

impoundment no longer exists.   
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Very litt le of the impoundment sediments were mobilized as a result of the init ial dam 

removal, and since that t ime the stream has incised through the sediments to the original 

streambed (Figure 4). Severely eroding banks ranging 7.5 to 10 feet in height line the entire 

length of channel. The stream has incised to become completely separated from the natural 

floodplain. Flood flows, which would normally be dissipated over a wide floodplain, are now 

concentrated in a narrow corridor, thereby increasing shear stress on the bed and banks. 

Centerville Creek is responding by widening of the channel through lateral instability (bank 

erosion). This instability is causing mass wasting of banks and large-scale erosion of fines over 

both sides of 2,500 feet of channel banks, a total of 5,000 linear feet (see Figure 5). The stream 

will continue to erode laterally through the fine impoundment sediments until it  has established a 

new and stable floodplain. It is estimated that this process will take over 100 years and the 

eventual sediment delivery to Lake Michigan from eroding streambanks will be approximately 

30,000 cubic yards.  

Excess erosion of fine sediments from the historical reservoir has led to destruction of stable 

bank cover, elimination of vegetative cover, and sedimentation of fish spawning gravel and pool 

habitat. The lack of stabilizing root systems, combined with highly erodible, non-compacted fines 

and extreme bank height contribute to mass wasting and banks offer no cover for fish. Fine 

sediment released from eroding banks deposits in pool areas and causes spawning gravel to 

become embedded with sand and silt . 

 

       

 

 

 

 

 

 

Figure 5.  Centerville Creek just upstream of former dam site, after drawdown in May of 
1996 (left) and the same location taken in March 2001 

 



 

U.S. Army Corps of Engineers Preliminary Restoration Plan 
        Detroit District CONTRACT  NO. DACW57-01-D-0006 

 

DRAFT 

7 

Stable streams dissipate energy, by meandering within a floodplain through riffle and pool 

sequences and in turn distributing grade over a long distance. This geometric variation gives 

natural streams a vert ical complexity that helps to create fish and macroinvertebrate habitat. In 

addit ion, the normal processes of erosion and deposit ion help to create a complex cross section 

and contribute large woody habitat through fallen trees and branches. In-stream wood causes 

local scour and further habitat complexity. Although adequate baseflow exists in Centerville 

Creek to allow for stable fish populations, habitat complexity is limited due to the lack of 

meanders, unstable riffles and pools and lack of large woody habitat. The impoundment drowned 

the entire floodplain area and there are currently no trees in the proposed riparian zone area. Lack 

of tree cover can also cause warming in streams through direct exposure to sunlight. 

 

 

 

 

 

 

 

 

Local residents do not currently use the former impoundment area. Extremely dense exotic 

grass growth from 6-10 feet in height limits movement of both people and animals in the 

impoundment. Use of the area is also limited by public safety concerns. The grass growth, 

combined with 8 to 10 foot sheer eroding bank faces, create a significant falling hazard, and 

incision of tributary gullies create 4 to 6 foot deep hidden trenches, a tripping and injury hazard.     

 

Existing ecological conditions:  

The exist ing fish community in Centerville Creek includes common warmwater species 

(cyprinid minnows, catastomids, bullhead catfish, darter and centrarchids). The presence of 

mott led sculpin and long-nosed dace indicate marginal water and habitat quality and the potential 

Figure 6.  Unstable  vertical banks continually slough fine sediment into the channel.  
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for restoration of riffle-dependent stream fish species. Nearby streams, including Fischer Creek, 

with similar stream attributes, have sustaining populations of trout and regular spawning runs of 

anadramous salmonids, including steelhead and Coho salmon.  

Current fish habitat in Centerville Creek is extremely poor. There is low residual pool habitat 

(<1 ft), no overhead vegetative or bank cover, unstable and heavily embedded riffles, high 

percentage of fine sediment and constant bank erosion. No large woody habitat exists in the 

stream and there is litt le chance for recruitment of new large wood. Habitat is poor for all life 

stages of most stream fish, and only those fish most tolerant of heavy fine sediment bedload are 

found in the creek, with the exception of mott led sculpin and long-nosed dace.  

The value of Centerville Creek’s exist ing forested corridor to migratory birds and wildlife 

ends at the impoundment area, which has no trees and is covered with a monoculture of reed 

canarygrass. The forest canopy, forested wetland plants and vernal pools, commonly found in 

floodplain forests and riparian zones perform numerous important ecological functions, such as 

habitat for a diversity of organisms. Fish and wildlife in riparian zones have evolved to live in the 

variant hydrologic and hydraulic influences of the stream and floodplain environment. The 

functions of the resultant variable floodplain include energy contribution through allocthanous 

leaf litter and woody debris input. Not only is the Centerville impoundment limited in all of these 

riparian functions, but this disturbed state also affects the habitat of the estuary to Lake Michigan.  

Forested riparian zones and floodplain areas are crit ical habitat for a variety of bird species. 

Approximately 85% of eastern North American bird species use riparian zones for part of their 

life history. Forested riparian corridors provide important links in migratory routes for both birds 

and mammals, including the federally threatened Bald eagle (Haliaeetus leucocephalus), which 

currently uses habitat in the nearby Manitowoc River watershed, just six miles north of 

Centerville Creek.  

Riparian vegetation is disturbed throughout the Centerville impoundment. Two species of 

vegetation, reed canarygrass (Phalaris arudinacea) and giant reed grass (Phragmites spp.) 

dominate the impoundment area. Reed canarygrass forms a monoculture that is punctuated only 

occasionally by giant reed grass, st inging nett le and cattail. This extremely low species diversity 

is detrimental to both forest and grassland wildlife, offers no streambank protection and is 

aesthetically displeasing. Unlike forested riparian areas, which offer summer shade that cools 

stream temperatures, the creek in the Centerville impoundment area is exposed to direct sunlight 

for much of the day. Increased stream temperatures add to the ecological stresses, eventually 

result ing in the elimination of cool water species. Upstream of the impoundment area, Centerville 
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Creek passes through stable streambanks with a mature, mult i-layered white cedar and black 

willow forest canopy (Figure 7). The healthy riparian zone offers cooling shade, excellent stream 

bank erosion protection, allocthanous (leaf litter) energy and large woody habitat input, and is 

home to a diverse wildlife community. These upstream areas are relatively undisturbed and will 

serve as an analog for forest restoration in the impoundment area.  

 

 

 

 

 

 

 

 

Figure 7. Upstream of the impoundment area, Centerville  Creek flows through high 

quality stream and riparian zone habitat, including white  cedar and black willow forest. 

 

Sediment delivery affects not only the stream habitat but also the estuary and beach 

environment. Fine sediment pollut ion can suffocate incubating eggs and macroinvertebrates, clog 

fish gills, prevent macrophyte and algae growth, inhibit mussel populations, interfere with the 

feeding behavior of sea birds and carry toxic chemicals such as pesticides and mercury (Waters 

1995).  

The estuary for Centerville Creek is referred to as Haika Bay and is located at the mouth of 

Centerville Creek (Figure 1). Large amounts of fine sediment have aggraded the mouth of the 

creek and polluted Haika Bay. The source of the majority of the sediment is from the historical 

reservoir, meaning that the sediment impounded by the former dam are now eroding into the 

stream and estuary area.  The bay is currently not used for recreation (walking, wildlife viewing) 

due to the unstable nature of the saturated fine sediment, which have accumulated on nearby 

beaches and do not support the weight of pedestrians.  The bays and estuaries of western Lake 

Michigan are important Yellow perch (Perca flavescens) habitat, and sediment pollut ion has a 

negative impact on these and all estuarine fish populations. Unstable fine sediment deposit ion 



 

U.S. Army Corps of Engineers Preliminary Restoration Plan 
        Detroit District CONTRACT  NO. DACW57-01-D-0006 

 

DRAFT 

10 

degrades beach habitat for foraging shore birds, including the federally endangered Piping plover, 

found in Manitowoc and Sheboygan Counties from mid-July through late October (Figure 8). 

Sheboygan and Manitowoc counties are also home to the federally endangered dune thist le found 

on the beach areas of Lake Michigan.  

 

 

 

 

 

 

Figure 8. Among Centerville  Creek project goals are the improvement habitat 

conditions for both piping plover (left) and bald eagle (right). 

 

Future conditions 

Without a full-scale restoration project, Centerville Creek will continue to erode laterally for 

another 120 to 150 years. In that t ime, exotic species and unstable banks will prevent substantial 

woody species from establishing in the riparian zone. The current degraded ecological state of the 

area will remain for several decades without intervention. Aggressive woody species such as 

boxelder may eventually out compete reed canarygrass in fringe areas and could establish a 

monoculture primary successional forest. Other longer-lived species may eventually replace this 

community. This mode of forest succession is not guaranteed and could exceed 100 years or 

more.  

Without restoration, stream habitat will remain degraded and the ecosystem will function 

only at a base, suboptimal level, supporting only sediment and pollut ion tolerant, warmwater 

organisms. The riparian corridor will remain degraded and exotic species will continue to 

dominate the area, decreasing the species richness and ecosystem function of the area.  
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4b)    Major features:   

The major features of the project include excavation and removal of the impounded 

sediments, creation of a stable floodplain and creation of a stable, meandering stream course. 

Integral in restoring ecosystem function is the restoration of in-stream habitat features such as 

riffles, pools and large woody debris habitat. Riparian and floodplain function will be restored 

through floodplain forest plantings and other native plant species restoration.  

Two other project alternatives were considered. One alternative examines no action, while 

the third alternative examined elevation of the channel bed using grade control. These alternatives 

are discussed in Section 4g.  

 

4c)     Expected ecosystem changes (With project co ndition):   

Stream restoration 

The current stream course through the former impoundment has a slope, channel dimensions 

and planform that are not stable. Process based natural channel design, which incorporates both 

analog and analytical design methods, will be used to create a functioning, stable stream with 

complex habitat features. The channel will include stable riffle and pool sequences, large woody 

habitat, bioengineered streambanks and native riparian vegetation. The properly restored 

meandering stream will maintain pool depth through scour and provide normal sediment transport 

through the system, creating more stable fish and mussel habitat. The restoration will include a 

natural, deformable bank concept that allows the stream to maintain a dynamic equilibrium over 

t ime. Bioengineering restoration can provide short-term stability until woody vegetation becomes 

established and can hold banks in place, while allowing for long-term natural channel migration 

over centuries.  

Both the stream and floodplain restoration components will incorporate native plantings. 

Temporary cover of native grasses and wetland plants will be used to help stabilize soils in the 

short-term. Following a local plant survey, a plant list will be developed that incorporates locally 

indigenous riparian vegetation. A wide variety of large shrubs and trees will be selected to 

encourage the development of an early successional forest community that can support a wide 

variety of wildlife species. Riparian buffers provide filtrat ion of nutrient runoff, protecting the 

stream and Lake Michigan from excess phosphorous and nitrogen. Currently, storm sewer inlets 

discharge directly into Centerville Creek in the impoundment area. The riparian buffer will also 
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be designed to intercept and filter runoff from urban drainage, helping to prevent nutrients and 

sediment from being discharged directly into the stream. 

Small streams derive much of their biological energy from allocthanous material such as leaf 

litter, small twigs and sticks or bark that washes or falls directly into the channel. This material is 

important food for macroinvertebrates and provides a substrate for algal and microbial growth 

important to aquatic insect ecology.  The Centerville restoration includes deciduous tree and 

shrub species that will provide overhead vegetative cover for fish and will be important sources 

of allocthanous energy. 

 

 

 

 

 

 

 

 

Figure 9. Typical constructed pool-riffle  sequence with bioengineered bank treatment 

 

Shading is important in maintaining stable stream temperatures. The riparian and streamside 

plantings will include a thick deciduous canopy for summer shading, and white cedar conifers 

that help to store snowpack and warm the stream during winter.  

Riparian tree plantings will include white cedar, black willow and cottonwood, which have 

extensive, high tensile root systems that allow them to maintain stability in river environments. 

These trees have thick root masses that hold soil and provide highly effective bank erosion 

protection. Understory shrubs will provide addit ional root protection. Ult imately, larger trees will 

lose branches and entire trees will fall into the river. This large woody habitat recruitment can 

take between 50 and 100 years, and will provide addit ional habitat complexity crit ical to the 

stream environment (Figure 10). In order to bridge the gap between restoration and eventual large 

wood recruitment, the stream restoration will include large woody habitat in the form of logs, log 

jams and rootwad structures important for overhead fish cover, nesting for waterfowl, 

maintaining local scour of coarse sediments and providing habitat for macroinvertebrates.  
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This stream restoration project is ecosystem-based. Using exist ing information on local fish 

and wildlife species, analog channel reaches, and plant data collection, the project includes mult i-

species management and systematic ecological function as important goals. The project integrates 

the physical environment, including fluvial geomorphic condit ions, hydrology, hydraulics and 

topography, with the ecological environment to create a system that includes not only biological 

species, but also the physical parameters that allow those species to thrive. This ecosystem-based 

restoration recognizes the importance of geomorphic and hydrologic attributes in the evolution of 

species, and incorporates them into the final design.   

 

 

 

 

 

 

 

 

Figure 10. Typical woody debris elements installed in restored streams 

 

Floodplain restoration  

The second component of the proposed project is floodplain restoration. In order to create a 

stable, meandering channel, a stable floodplain must first be restored. The floodplain component 

involves the excavation of approximately 30,000 cubic yards of deposited sediment in the former 

impoundment. This sediment varies in thickness (from channel bed to surface) from 10 feet near 

the former dam location, up to 2 feet at the upper limits of the former impoundment. The 

sediment would be removed to create a floodplain of variable width between 50 and 100 feet, 

with a stream bank height of approximately 3 feet. Sediment would be excavated, loaded onto 

trucks and deposited in a nearby approved disposal site. Floodplain wetland areas will be created, 

and small depressions will be excavated to provide rainfall storage and create vernal ponds. The 

floodplain design will incorporate anchored large wood and snags to provide nesting and cover 

for wildlife.   
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Floodplain restoration will increase flood storage and decrease channel shear and thus 

erosion by dissipating stream power over a wide shallow area rather than a narrow, incised 

canyon such as currently exists. Erosion abatement is crit ical to preventing non-point sediment 

pollut ion to both stream and lake. Overbank flood flows will periodically inundate the restored 

floodplain. This inundation is essential for the maintenance of a floodplain forest ecosystem, 

including understory coverage, vernal ponds and floodplain wetland communit ies. The diverse 

planting will support a diverse wildlife community, including small mammals, frogs, salamanders 

and snakes, migratory and resident songbirds and larger game animals such as deer and wild 

turkey. The restored forest area will eventually provide large cottonwood habitat for the 

threatened Bald eagle, and decreased sediment delivery to the lake will improve condit ions for 

the federally endangered piping plover and dune thist le. Deposit ion of fine sediment from 

Centerville Creek has deposited in beach areas that these species normally inhabit.  

Floodplain restoration at Centerville Creek will consider hydrologic influences and the 

planting of a forested community that will control exotic wetland vegetation such as reed 

canarygrass. Because the restoration focuses on a natural, self-sustaining community, there will 

be no maintenance required after the tree canopy is established.   

Grading of the floodplain will include the creation of off-channel wetlands and vernal ponds. 

Wetlands will support a variety of wetland vegetation including sedges, rushes, and forbs, and are 

important habitat for frogs, turt les and other wetland dependent organisms. Vernal ponds are 

crit ical habitat for forest dwelling salamanders and frogs.  

The removal of sediment in the floodplain will increase the conveyance capacity of the 

project reach and will reduce the upstream flood damage potential.  Storage within the floodplain 

can also have some mitigating effect on the downstream instantaneous peak discharge rates for 

various flood events. 
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4d)     Restoration outputs:   

Benefits associated with stream and floodplain restoration activit ies are outlined in Table 3 

below. These benefits include ecological function, aesthetic and quality of life improvements for 

local residents, and economic gain.  

Table  3.  Centerville  Creek Alternative 1 restoration outputs 

Stream Restoration Floodplain Restoration 

• 5,000 linear feet of stabilized streambank 
using bioengineering and natural channel 
design 

• 6 acres (2500 linear feet) of diverse, 
forested riparian corridor approximately 
100 to 150 feet wide  

• Improved aquatic and benthic habitat • Improved forested habitat for the 
federally endangered Bald Eagle and 
other listed Wisconsin bird species of 
special concern  

• Enhanced fishing opportunit ies for 
anadramous salmonids and resident 
stream fish 

• Decreased thermal impacts on 
Centerville Creek 

• Decreased sediment input to Centerville 
Creek and Lake Michigan 

• Increased riparian vegetation diversity 
and ecosystem function 

• Improved Lake Michigan estuary habitat 
condit ions 

• ~ 2 acres of depressional wetlands/vernal 
pond habitat  

• Improved foraging habitat for the 
federally endangered Piping Plover 

• Improved water quality  (i.e. filtered 
runoff) 

• Potential mussel restoration site  • Removal and control of exotic riparian 
vegetation 

• Aid in achieving § 303d criteria • Environmental educational opportunit ies  

• Aid in achieving TMDL goals • Improved city greenway project and 
aesthetic value 

• Passive recreation opportunit ies (hiking, 
viewing) for local residents and visitors 

• Catalyst for watershed restoration 
activit ies  

Detailed evaluation and discussion of project outputs are discussed later in Section 8, Cost 

and Benefits. 

 

4e)     Significance of outputs:   

This action is locally significant for its ecological, recreational and economic value to the 

Village of Cleveland. The Village maintains a public access point near the former dam site. Haika 

Park, which is located at the mouth of Centerville Creek, is the principal point of public access to 

the beach ecosystem.  
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There are many streams along the west coast of Lake Michigan, and many of these suffer 

from ills such as inadequate buffer strip management, perched culverts, channelization and dams. 

This project demonstrates a variety of methods and tools that can be shown to other communit ies 

and groups through outreach. The project can serve as a precedent for watershed restoration, 

floodplain restoration, stream channel restoration, grade control, fish habitat improvement, 

bioengineering and biomonitoring. 

This project builds on the relationship between the WDNR, Trout Unlimited, the River 

Alliance of Wisconsin, local school groups and the Village of Cleveland. Integrating the aspects 

of fish habitat restoration, restoration following dam removal and river restoration, this project 

requires the help of all groups and equally benefits all groups. The Village of Cleveland seeks to 

create public awareness regarding natural restoration methods, and will assist these groups in 

disseminating project information. This large-scale restoration project will serve as a flagship 

project for many groups, and can provide a posit ive example of restoration related to dam 

removal as a river restoration tool. The use of biomonitoring and stream restoration monitoring 

has, and will continue to be used by the local elementary and high school Environmental Club 

and Lakeshore Technical College (Cleveland, WI) as a field site for environmental education. 

The bioengineering methods will be showcased to agency professionals involved in river 

restoration, and can demonstrate the latest advances in stream restoration. 

Restoration of Centerville Creek and its adjacent floodplain is regionally significant for its 

value to the wildlife viewing and salmon and resident sport fishing demographic. Enhanced 

fishing opportunit ies will bring economic gain to local businesses by focusing travel and natural 

recreation in the Village of Cleveland.  

Enhancement, restoration and creation of wetlands and aquatic habitat are a high priority 

mission for the Corps of Engineers.  This action is significant for its restoration of up to nine 

acres of wetlands, in the State of Wisconsin, which has lost more than 50 percent of its original 

wetlands and much of its riparian forests.  Restoration of the Centerville Creek floodplain will 

directly contribute to the National no net loss of wetlands goal and the goal of a net gain of 

100,000 acres of restored wetlands per year.  This action will promote a posit ive contribution to 

the National Ecosystem Restoration (NER) account.  

The proposed restoration actions will increase aquatic habitat quality, enrich wildlife 

migration corridors, and create opportunit ies for improved regional wildlife habitat, and improve 

habitat that is crit ical to several diverse Threatened or Endangered species.  These Federally listed 

T&E species include the Bald eagle, piping plover and dune thist le.  Reducing sediment and 
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improving water quality will also help local officials continue to achieve their goals relative to § 

303d of the Clean Water Act.   

Dam removal and subsequent restoration has been identified by various sources as important 

to the ecological wealth of local river systems. The excerpt below is from the Lakewide 

Management Report section of The Wisconsin Water Quality Report to Congress 2000, a 

document that summarizes all water quality activit ies undertaken in Wisconsin. The excerpt 

highlights the following high priority areas: 

 “Removal of dams - This effort is aimed at restoring free-flowing streams and 

providing additional habitat for anadramous fishes. Coupled with these removal 

projects, there is a need for assessments and remedial strategies to deal with the 

contaminated sediments, which may have accumulated above the dams. These 

strategies need to be established in the context of whole lake Total Maximum Daily 

Loads (TMDLs) strategies to reduce critical pollutants to levels that will protect 

standards. 

Riparian habitat restoration - These efforts are aimed at improving the habitat 

in tributary streams for spawning and nursery areas. Additionally, protection and 

restoration efforts could be designed as buffer strips in order to reduce the 

nonpoint runoff pollution sources of critical pollutants. Protection of these riparian 

areas, in addition to wetland restoration projects, will provide relief from flooding 

and scouring effects of peak flows, and to some extent, also enhance the base flow 

characteristics of tributary streams. 

Pollutant prevention and reduction - These efforts will reduce critical 

pollutants to levels identified in the TMDL analyses. Sediment remediation, 

reduction of atmospheric loadings and nonpoint source controls are needed to 

eliminate the need for fish consumption advisories in the future. 

Management of exotic species - Effective strategies for preventing, and where 

possible, controlling populations of exotic species from becoming more established 

in the Great Lakes, are critical needs. These issues are regional to international in 

scope and must be dealt with at a national level to ensure that consistent across the 

board measures are employed for the management of exotic species” 
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In addit ion to satisfying regional goals for ecology and environmental management, the 

Centerville Creek Stream and Floodplain Restoration Project also builds on important exist ing 

partnerships between the Village of Cleveland and various groups. 

This project is a continuation of an assessment completed through the WDNR River 

Protection Grant Program, a new program designed to provide planning and restoration cost 

sharing to communit ies and groups interested in river restoration. In 2000, the Village of 

Cleveland was awarded a small grant to examine the physical and ecological problems of 

Centerville Creek.  

The Wisconsin Department of Natural Resources is represented in the Small Dams Advisory 

Committee chaired by the River Alliance of Wisconsin. The WDNR supports dam removal 

efforts and accompanying restoration in Wisconsin streams. In April of 2001, Trout Unlimited 

and the River Alliance of Wisconsin hosted a Small Dam Workshop attended by WDNR officials 

and river professionals from around the country. Featured in the program was a site visit  to the 

Cleveland Dam and Impoundment site.  

Manitowoc County and the NRCS have a program to establish riparian buffers on 

Centerville Creek.  Some property on the headwaters of the south branch has been put into the 

Conservation Reserve Program, and wetland restoration and conservation easements are being 

utilized on the north branch. Approximately 600 acres of rotational grazing systems are in place 

in the upper headwaters areas. Alternatively, port ions of the North Branch of Centerville Creek 

have been deeded to the Wisconsin Land Trust and are off limits to further development. 

4f)     Lands, Easements, Rights-of –Way, Relocatio ns and Disposal Areas 

(LERRD):   

The anticipated project will require at total of 10 acres of lands, easements, rights-of-way, 

relocations, and disposal (LERRD) areas requirements for the project area.  The non-Federal 

partner is aware that they will be responsible for all lands, easements, rights-of-way, relocations, 

and disposal areas for the project (LERRDs).  In the event that LERRD costs do not equal at least 

35 percent of total project costs, the non-Federal partner is aware that it  must contribute 

addit ional cash to equal 35 percent. 

The LERRD's value for inclusion into the Preliminary Restoration Plan is estimated at $56,000.  The 

estimated land value is $36,000 the value is based a land estimate performed by an Army Corp appraiser 

on 16 January 2004; this calculation is based strict ly on average cost per acre.  It  is likely this value will 
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change significantly based upon a gross appraisal, which will be performed during the Project’s Planning 

and Design phase.  The non-Federal sponsor's administrative costs are estimated to be $20,000.00 

Real Estate Division requires funds in the amount of $38,500 for Project real estate activit ies 

through financial closeout of the Project. Real Estate activit ies are outlined below: 

    

REAL ESTATE AC TIVITIES  COSTS 

Planning & Design  

Assess real estate requirements for selected plan; Attend district 
team meetings; Review & provide input to draft & final reports 
prepared by District team; Complete Real Estate Plan for 
inclusion into District decision document; Provide input for Draft 
Project Study Plan, Participate in ITR 

$14,000.00 

Real Estate Gross Appraisal    $6,500.00 

Plans and Specs  

Monitor and advise non-Federal Sponsor acquisit ion of 
LERRD’s; Attend 100% BCO 

  $9,000.00 

Construction $9,000.00 

Obtain ROE, cert ify Real Estate, and process credit requests.   

TOTAL $38,500.00 

  

 

4g)     Relationship of the proposed project to oth er activities:   

There are no exist ing U.S. Army Corps of Engineers projects within the Centerville Creek 

Watershed. Landowners within the watershed have been enrolled in the Conservation Reserve 

Program. No state or local government projects are underway within the Centerville Creek 

impoundment area.  

The proposed plan consists of to providing aquatic habitat restoration, water quality 

protection for Centerville Creek, Village of Cleveland, Manitowoc County, near the former Dam 

site, by removing 30,000 cubic yards of excess sediment, eliminating structural barriers to fish 

migration, restoring riparian floodplain forest, and restoring in-channel fishery habitat features. 

This project will restore approximately 6 acres of wetland habitat. It requires the Non-federal 

sponsor to provide lands easements and rights-of-way, relocations and disposal areas (LERRD’s) 

necessary for construction, operation and maintenance of the project.  Access for construction and 

maintenance is from public roads. 
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This project requires the non-federal sponsor to provide a Fee Simple Estate for the 6-acre 

project area site.  Based strict ly on average land value for “creek flood plain” in this location is 

approximately $3,000 per acre giving a total of $18,000 for the project area.  The flood plain land 

in the subject plot area is most likely assembled to higher, buildable, and more valuable upland.  

The land area abutt ing the 6-acre impoundment area is mult i-zoned: Residential, Commercial, 

and Industrial. Most of these parcels are improved.  It  was not possible to inspect the area to 

verify improvements, zoning, or impacts of the project on the properties. This increases the 

chances that the final cost may exceed this estimation.  The Temporary Work and Storage 

Easement for the 30-acre disposal site is zoned farmland, and is approximately $3,000 per acre.  

Land value is estimated with applicable rental rate a two-year duration to be $18,000 Rental Rate.   

Based upon information provided by the Village and the A/E and analysis of real estate property 

information, an estimated “Market Value” of  $56,000 for the subject LERRDS. 

The 6-acre “project area” raises concerns regarding ownership. Acquisit ion needs to be Fee 

Simple, and it  appears the Village of Cleveland may only claim ownership of the immediate area 

of the dam.  If it  is determined that the abutt ing property owners own the impoundment area 

acquisit ion could get costly and must address, resistance from property owners, Before & After 

Appraisals for each parcel, and possible condemnation action to acquire Fee Simple ownership 

with associated appraisal, legal, and sett lement costs. We have requested legal opinion and 

clarification of ownership from the non-federal sponsor.  An accurate estimation of Real Estate 

costs cannot be made without a determination of ownership and a site inspection. 

During the Planning & Design phase, Real Estate Division will determine ownership, 

develop detail information on the Project’s real estate requirements, part icipate in developing 

project alternatives, determine the non-Federal-sponsor's legal and financial capabilit ies, prepare 

a real estate cost estimate based on a gross appraisal, and create a Real Estate Plan for the 

decision document.  The gross appraisal values of the LEERDS may differ greatly from the data 

given here.  This could affect the overall project cost and schedule. 

 

4h)     Alternatives considered:   

The following planning objectives and constraints provided criteria for evaluating potential 

project alternatives. As planning objectives for this investigation, it is in the Federal interest to: 

• Contribute to National Ecosystem Restoration (NER) through restoration of degraded 
ecosystem structure, function, and dynamic processes to a less degraded, more natural 
condit ion. 
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The following planning constraints were used to formulate alternative plans: 

• Anticipated ecological benefits of the restoration must be equitable when compared to project 
cost; 

• There must be a reasonable probability that identified restoration projects would contribute 
substantially to improvement in the Centerville Creek watershed ecosystem; 

• The project components must be technologically feasible and cost effective, using proven 
technology;  

• The alternatives must contribute to the long-term stream and floodplain stability with no 
maintenance; 

• Identified alternatives are within the authority of the Corps of Engineers and the non-Federal 
sponsor to implement; and,  

• There is a reasonable assurance that a public entity (i.e., state or local unit of government) is 
capable and willing to part icipate as a non-Federal partner in a cost-shared feasibility study. 

Ecosystem restoration potential was evaluated using:   

• Previous fluvial geomorphologic assessments, including the Inter-Fluve Preliminary 
Design Report (Inter-Fluve 2002). 

• Current and historical biological information, including recent stream fish and habitat 
assessments by the Wisconsin Department of Natural Resources (Hogler 2002). 

• Coordination with state and Federal agencies. 

• Information provided by local stakeholders  

Based on the above criteria, three alternatives for restoring Centerville Creek were 

evaluated. The preferred alternative, stream and floodplain restoration through floodplain 

excavation and natural channel design, is presented in detail in the above Sections 1 through 4g, 

and in the following Sections 5 through10.  

The other alternatives considered are described below and include: 

� Do nothing 

� Channel bed elevation through grade control 

 

Alternative 2:  Do Nothing 

As described in Section 4a, Centerville Creek will continue to erode laterally for another 120 

to 150 years without intervention. Channel evolution of incised channels follows a predictable 

pattern of downcutt ing and then subsequent lateral erosion until a stable floodplain is achieved. In 

that t ime, dense growths of reed canarygrass and giant reed grass, together with eroding 

streambanks will prevent the succession of a healthy floodplain forest. The current degraded 
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ecological state of the area will remain for over a century without intervention. The stream will 

continue to aggrade with fine sediment, and habitat quality will be essentially zero until a new 

floodplain is established and bank erosion subsides. Fine sediment will continue to erode and 

pollute both the stream and the near shore Lake Michigan environment.  

Based on ecological and aesthetic values, this alternative was deemed undesirable.  

Alternative 3:  Channel bed elevation through grade control 

The current stream course through the former impoundment has a stable bed elevation but 

streambanks that are not stable. Elevation of the streambed through the incised impoundment can 

reduce the streambank height and create floodplain access during high water events.   

The channel in Alternative 2 will include a series of rock riffles that raise the bed elevation 

from the former dam site upstream until the streambank height reaches a stable dimension (Figure 

11). This design requires that the stream channel be restored in its current planform. The 

restoration will include a non-deformable bank concept that will prevent the channel from 

migrating within the natural floodplain. A combination of hard engineering and bioengineering 

techniques would be used to provide long-term short-term bed and bank stability until woody 

vegetation becomes established and can hold banks in place. This method of restoration will 

minimize sediment input into Lake Michigan, but does not allow for long-term natural channel 

migration or habitat formation through natural erosion and deposit ion.  

 

 

 

 

 

 

 

 

Figure 11. Schematic of grade control riffle  
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The rock riffles used to make the grade transit ion and raise the bed elevation will provide 

some fish habitat through cascading falls. This steeper grade will create interstit ial spaces for 

juvenile fish and will help to oxygenate the water prior to entering Lake Michigan.  

Both the stream and floodplain restoration components will incorporate temporary and long-

term native plantings as in Alternative 1. As in Alternative 1, the replanting of the restored area 

includes deciduous tree and shrub species that will provide overhead vegetative cover for fish and 

will be important sources of allocthanous energy and shading. Riparian tree species will include 

white cedar, black willow and cottonwood, which have extensive, high tensile root systems and 

will provide large woody debris recruitment.  

Because there will be no floodplain excavation, control of exotic grasses will require an 

aggressive campaign of spring herbicide treatment and mowing. This control regime will need to 

continue for a minimum of 2 years after planting.  

In contrast with Alternative 1 (Floodplain excavation), which was based primarily on 

channel equilibrium and ecosystem restoration, Alternative 2 is based mainly on channel 

stabilization and grade control. Elevating the channel focuses more on the physical environment, 

maintaining an immobile channel and incorporating ecosystem components to the extent possible. 

The benefit  of Alternative 2 will be reduced sediment load into the stream over the short-term. 

Large woody debris installat ion and eventual natural recruitment will help to create hydraulic 

variability and fish habitat.  

Because this type of engineering treatment has a design life of approximately 50 years, 

eventual maintenance and repair will be necessary. Based on maintenance costs, limited project 

design life and ecological value, this alternative was not selected as the preferred alternative.  

 

5. VIEWS OF THE SPONSOR:  

The non-Federal sponsor would be the Village of Cleveland, Wisconsin. A presentation 

outlining the proposed restoration was made to the Village Board in 2002. The presentation 

detailed the USACE § 206 program, the sponsor’s responsibilit ies and obligations, and the 

preliminary aspects of the restoration plan.  The Board voted unanimously to proceed and seek 

assistance under the program.  The Village of Cleveland is committed to pursuing aquatic habitat 

restoration to restore Centerville Creek. Under Section 206 of WRDA 1998, non-Federal 

sponsors must contribute 35% of total project implementation costs through a combination of 

cash and in-kind services.  The City is aware of this requirement and is able and willing to 
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financially part icipate in the project. Due to the potential maintenance issues associated with 

Alternative 2 and the ability for Alternative 1 to have an indefinite design life, the City has 

expressed a preference for Alternative 1. 

 

6. VIEWS OF FEDERAL, STATE AND REGIONAL AGENCIES:  

During the preparation of this Preliminary Restoration Plan several federal, state and local 

agencies expressed support for the restoration effort.  Specifically, the Village of Cleveland, 

Wisconsin, the Town of Centerville, Wisconsin, the U.S. Fish and Wildlife Service (USFWS) in 

Green Bay, Wisconsin, the NRCS in Manitowoc, Wisconsin, and the Wisconsin Department of 

Natural Resources, Manitowoc, Wisconsin all view the project posit ively.  

 

7. ENVIRONMENTAL AND REGULATORY COMPLIANCE REQUIREMENTS:  

The purpose of the proposed plan is to promote aquatic ecosystem restoration of Centerville 

Creek in cooperation with state and federal natural resource agencies. Consequently, 

environmental compliance is not expected to be problematic. Appropriate investigations, 

coordination and permitt ing will be conducted to comply with federal, state and local 

environmental requirements. Wisconsin water regulations require a Wisconsin DNR combined 

Chapter 30/Army Corps 404 permit application to be filed for any streambank relocation or 

riparian excavation exceeding 10,000 ft2. Because Federal cost-sharing is the major source of 

funding for this ecosystem restoration project, a National Environmental Policy Act (NEPA) 

permit is also required.  

 

8. COSTS AND BENEFITS:  

a) Range of costs:   

Table 6 and Table 7 show a preliminary assessment of the benefits of the Centerville Creek 

restoration alternatives. The estimated project cost is $1,138,000. When annualized over the 

estimated 150-years needed for the area to be restored without intervention, the annual cost is 

$7,587.    
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  Table 6.   Federal Funding Needs: (all  costs in thousands of dollars) 

Project Modif ication Costs 
    Federal Funding 

Needs 
 Phase 

Totals 
Non-

Federal Federal FY04 FY05 
PDA 170.5 60 110 40 130.5 

Construction 1006 352 654 0 654 
Totals 1176.5 412 764.5 40 784.5 

 

 

Table  7.    Non-Federal Requirements: (all costs in thousands of dollars) 

 Alternative 1 

LERRDs: $ 20 

Cash: $392 

Work-in-Kind: $ N/A 

Fully  funded cost as found in PCA $ N/A 

 

Federal Allocations to Date:  

Preparation of Preliminary Restoration Plan  $12,000 

 

Based on the cost-to-benefit ratio and associated ecosystem benefits, it  is recommended that 

the Centerville Creek Stream and Floodplain Restoration Project continue into the Planning and 

Design Analysis Phase under the authority of Section 206 of the WRDA of 1996. 

 

b) Outputs:   

Table  5.  Estimated annual benefits of  stream and floodplain restoration project 

Habitat Type Acres Quality of Habitat 
(Scale 1-10) 

Importance of Habitat 
(Scale 1-5) 

Ecosystem 
Output 

With-out Project     

Stream (2000 f eet)* 1.1 2 1 2.2

Floodplain     
           Depressional Wetlands  0 1 1 0
           Riparian Forest Buffer 4.6 1 1 4.6

 With-out Project Total Ecological Output 6.8

With Project     

Stream (2500 f eet) 1.0 9 5 45
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Floodplain     
           Depressional Wetlands  1 9 4 36
           Riparian Forest Buffer 6 8 4 192

 With Project Total Ecological Output 273

  Net Improvement 266

* W ithout represents a straight 25-ft. wide stream and thus a shorter linear distance than a restored, meandering 

channel. W ith project conditions represents a 17-ft wide channel with a higher degree of sinuosity.  

The expected outputs or benefits of the project will likely be measured through the 

implementation of various biological mult i-metric assessment procedures that may include the 

results of the wetland functional analyses, and/or biotic indices related to the EPA rapid bio-

assessment.  The selection of the specific techniques, models, and procedures to be used will be 

determined early in the Planning and Design Analysis Phase in coordination with the local 

sponsor, and state and Federal resource agencies, who will be invited to part icipate in the 

assessment and planning process.  

Possible methods for assessing project success could include: 

• HEC-RAS modeling of proposed project condit ions 

• Post construction geomorphic monitoring (surveying) 

• Erosion monitoring 

• Wisconsin DNR Wadeable Streams Assessment 

• Multi-metric assessment procedures such as Index of Biological Integrity, EPA level II rapid 
bio-assessment or before-after studies to help assess the quality of the stream system, 
specifically the benthic communit ies.   

• Potentially suitable wetland assessment measures include the Wetland Evaluation Technique 
(WET) and/or florist ic quality index 

 

c) Importance of outputs:   

The restoration of the damaged stream and floodplain, as outlined in Section 4, provides the 

principle project justification. In addit ion, three federally endangered species, including bald 

eagle, piping plover and dune thist le, will posit ively benefit  from the project. The goals of this 

project are in keeping with those of the Clean Water Act, the USEPA Great Lakes National 

Program Office, the American Heritage Rivers Init iat ive, and local U.S. Fish and Wildlife and 

Wisconsin Department of Natural Resources managers.  

d) Economic benefits (Incidental):   
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The project will likely result in increased fishing and passive recreation opportunit ies in both 

the stream and estuary/beach area. However, the economic value of increased recreation has not 

been quantified.  

e) Future OMRR&R requirements:   

Long-term O&M costs for aquatic ecosystem restoration projects are typically low and for 

this project are expected to be negligible and the responsibility of the sponsor. The risk associated 

with achieving the project outputs is anticipated to be low for this project and will decrease with 

the growth of stabilizing vegetation. Accordingly, short-term O&M activit ies such as replanting 

of certain trees, or repair of erosion control fabric, are more intensive during the first few years of 

operation and are covered under construction costs as the responsibility of the contractor. During 

this t ime, periodic inspections and monitoring are conducted to ensure that the sites are 

functioning both geomorphically and ecologically according to design parameters. This would 

include monitoring to evaluate the channel stability, hydraulics, sediment transport, vegetative 

growth and biotic integrity. 
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9. IMPLEMENTATION SCHEDULE AND COSTS  

A Planning and Design Analysis (PDA) study schedule of 15 months is anticipated.  Below 

are milestones for completion of the study. 

Table  8.    Feasibility Study Milestones 

 Date 
Notice of Initiation of PDA Phase – Scoping May  04 

Field Investigations Complete July  04 

 Concept Designs Complete Nov  04 

Prepare Draft PDA, Draft EA (DEA), 50% Design May  05 

Transmit DEA to public May  05 
Comment and Response Period Jun 05 

100% BCOE July  05 

Prepare Final PDA and FONSI Aug 05 

Transmit PDA and FONSI to Division  Sep 05 

Execute Project Cooperation Agreement  Nov  05 

Adv ertise Contract  Nov 05 

Award Contract  Dec 06 
Start Construction  Jan 06 

Finish Construction May  06 

Start Operation and Maintenance  Jun 06 

 

 

10. SUPPLEMENTAL INFORMATION  

The proposed project is within the Federal Interest since it  produces ecosystem restoration 

benefits and improves crit ical habitat for Federally listed Threatened and Endangered species.  It  

is recommended that this project proceed into the PDA phase. It  is expected that the model 

Project Cooperation Agreement (PCA) for section 206 projects will be used for this project. 
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