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The U.S. Army Corps of Engineers Chicago District (Corps), conducted an environmental analysis in
accordance with the National Environmental Policy Act of 1969, as amended. The Integrated Feasibility
Report and Environmental Assessment (IFR/EA) dated January 2022 for the South Branch Pike River
Aquatic Ecosystem Restoration Study addresses past human induced disturbances within the watershed that
have altered and modified natural biological processes and have reduced flora and fauna biodiversity, which
allows for opportunities and feasibility in Kenosha County, Wisconsin.
The IFR/EA, incorporated herein by reference, evaluated various alternatives that would restore sustainable
riverine and riparian habitat in the study area. The Recommended Plan is the National Ecosystem Restoration
Plan and includes:
 H1 Hydrologic Reestablishment via In-line Valves & Native Plant Communities – This restoration
alternative would reestablish natural surface and subsurface hydrology and hydroperiodicity. Drain
tiles will be permanently disabled during construction using in-line valves. This restoration
alternative also includes low-intensity grading to adjust microtopography to further refine site
hydrology and redirect certain minor flow paths/ditches/tiles to other county storm water systems, or
to the new river channel.
 R3 Natural and Sculpted Riverine Establishment – This restoration alternative entails returning
riverine habitat structure without natural processes by sculpting the landscape. This would be
accomplished via excavation, grading, placing native rock structures and large woody debris. Stream
channel and banks would be sculpted to mimic natural geomorphology, where channel development
- glide, riffle, run and pool - features would be strategically placed and graded to maintain
geomorphology. Low flow channels would be made more sinuous. Stream stability would be
induced with large woody debris, rock structures and native plantings. The river channel would be
connected to its floodplain.
In addition to the “no action” plan, eight alternatives were evaluated. The alternatives for both phases included
varying levels of ecosystem outputs. The Final Array of Alternatives evaluated were deemed “Best Buy”
alternatives using IWR Planning Suite Software. The Final Array of Alternatives included the No Action Plan;
Phase II H1+R3 (Hydrologic Reestablishment via Valves & Native Plant Communities + Natural and Sculpted
Riverine Establishment); and Phase I and II H1 + R3 (Hydrologic Reestablishment via Valves & Native Plant
Communities + Natural and Sculpted Riverine Establishment). The Recommended Plan is Phase I and II H1 +
R3 (Hydrologic Reestablishment via Valves & Native Plant Communities + Natural and Sculpted Riverine
Establishment). The Final Array of Alternatives for both phases along with the evaluation of the alternatives is
presented in Chapter 2 and Chapter 3.
For all alternatives, the potential effects were evaluated, as appropriate. A summary assessment of the
potential effects of the recommended plan are listed in Table 1.

Table 1: Summary of Potential Effects of the Recommended Plan

Geology and Soils
Hydrology
Hydraulics
Water Quality
Hazardous, toxic, and radioactive waste
Air Quality
Plant Communities
Macroinvertebrates
Fishes
Reptiles and Amphibians
Birds
Mammals
Threatened and Endangered Species
Archaeological and Historical Properties
Social Properties
Recreational Activities
Environmental Justice
Transportation and Traffic
Utilities

Insignificant
effects

Insignificant
effects as a
result of
mitigation*

Resource
unaffected by
action

☒
☒
☒
☒
☐
☒
☒
☒
☒
☒
☒
☒
☐
☐
☐
☐
☐
☒
☒

☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐

☐
☐
☐
☐
☒
☐
☐
☐
☐
☐
☐
☐
☒
☒
☒
☒
☒
☐
☐

All practicable and appropriate means to avoid or minimize adverse environmental effects were analyzed and
incorporated into the recommended plan. Best management practices (BMPs) as detailed in the IFR/EA will
be implemented, if appropriate, to minimize impacts.
No compensatory mitigation is required as part of the recommended plan.
Public review of the IFR/EA and FONSI was completed on January 6, 2022. All comments submitted during
the public review period were considered before finalizing the IFR/EA and FONSI.
Pursuant to section 7 of the Endangered Species Act of 1973, as amended, the U.S. Army Corps of Engineers
determined that the Recommended Plan will have no effect on federally listed species or their designated
critical habitat.
Pursuant to section 106 of the National Historic Preservation Act of 1966, as amended, the U.S. Army Corps
of Engineers determined that historic properties would not be adversely affected by the Recommended Plan.
The Wisconsin State Historic Preservation office concurred with the determination on November 29, 2021
via email (see Section A5 of Appendix A).
Pursuant to the Clean Water Act of 1972, as amended, the discharge of fill material associated with the
Recommended Plan has been found to be in compliance with section 404(b)(1) Guidelines (40 CFR 230).
The Clean Water Act Section 404(b)(1) Guidelines evaluation is found in Appendix A, section A1 of the
IFR/EA.
The Recommended Plan would be implemented under Nationwide Permit 27, Aquatic Habitat Restoration,
Establishment, and Enhancement Activities, which the Wisconsin Department of Natural Resources has

previously certified compliance with section 401 of the Clean Water Act. All conditions of the water quality
certification for Nationwide Permit 27 shall be implemented in order to minimize adverse impacts to water
quality.
A determination of consistency with the Wisconsin Coastal Zone Management program pursuant to the
Coastal Zone Management Act of 1972 will be obtained from the Wisconsin Coastal Management Program
prior to construction. In a letter dated November 16, 2021, the State of Wisconsin stated that the
recommended plan appears to be consistent with state Coastal Zone Management plans, pending
confirmation based on information to be developed during the pre-construction engineering and design
phase. All conditions of the consistency determination shall be implemented in order to minimize adverse
impacts to the coastal zone
All applicable environmental laws have been considered and coordination with appropriate agencies and
officials has been completed.
Technical, environmental, and cost effectiveness criteria used in the formulation of alternative plans were
those specified in the Water Resources Council’s 1983 Economic and Environmental Principles and
Guidelines for Water and Related Land Resources Implementation Studies. All applicable laws, executive
orders, regulations, and local government plans were considered in evaluation of alternatives. Based on this
report, the reviews by other Federal, State, and local agencies, Tribes, input of the public, and the review by
my staff, it is my determination that the recommended plan would not cause significant adverse effects on
the quality of the human environment; therefore, preparation of an Environmental Impact Statement is not
required.

26 January 2022
Date: ____________________

__________________________________________
Paul B. Culberson
Colonel, U.S. Army
District Commander

EXECUTIVE SUMMARY*
The non-federal sponsor, Kenosha County, has requested that the Chicago District, United States Army
Corps of Engineers (USACE) initiate a study under Section 206 of the Water Resources Development Act
(WRDA) 1996, as amended, Aquatic Ecosystem Restoration authority to ascertain the feasibility of restoring
important riverine habitat for fish and wildlife within the South Branch Pike River. This Integrated
Feasibility Study/Environmental Assessment (IFR/EA) documents whether a project is warranted for federal
participation based on a feasibility level assessment of estimated costs, potential benefits, and possible
environmental impacts of various alternatives.
The 246-acre project area is located in southeast Kenosha County, Wisconsin. Due to the size and presence
of major roadways, the project area was broken into two phases: Phase I and Phase II. Phase I is bordered to
the south by Highway K (60th Street) and to the north by Highway 158 (52nd Street) and to the east and west
by railroad tracks and is approximately 52 acres in size. Phase II is bounded to the south by Highway 158
(52nd Street) and to the north by Highway S (38th Street) and is approximately 194 acres in size. Historically,
the South Branch Pike River was a sluggish stream throughout most of its length with several naturally
occurring plant communities including marsh, meadow, wet prairie, dry-mesic prairie and woodland. By the
late 1800s, many of these communities were converted to agricultural, residential, urban, or industrial use.
Subsequently, there was a significant loss of biodiversity and adverse physical effects such as a decrease in
spatial coverage of native plant communities, and a decrease in habitat suitability for various assemblages of
species. The purpose of the proposed project is ecological restoration that would provide high quality habitat
for various fish and wildlife species. The need for the proposed project is due to past human induced
disturbances within the watershed that have altered and/or modified natural biological processes and have
reduced flora and fauna biodiversity.
Nine alternative plans, including the No Action alternative plan, were evaluated. Three alternative plans were
identified as “best buys,” which are the most cost efficient of the nine plans generated. Based on plan
formulation analyses, study problems, study objectives, acceptability to the non-federal sponsor, and meeting
cost effectiveness criteria, it is recommended to carry forward alternative plan R3+H1 (Natural & Sculpted
Riverine Establishment (R3) and Groundwater/Surface Water Reestablishment via Valves & Native Plant
Communities (H1)) for Phase I and II as the Recommended Plan. The Recommended Plan would first
reestablish natural surface and subsurface hydrology and hydroperiodicity utilizing backwater valves to
permanently disable the existing drain tile system. A new stream channel would be excavated and sculpted to
mimic a natural channel geomorphology and sinuosity. The new channel would include channel development
features, such as glide, riffle, run, and pool, that would be graded and strategically placed to further develop
in-channel habitats and to maintain stability during establishment. Stream stability and habitat would be
further induced by placing large woody debris, small sized rock/gravel structures, and native plantings. All
invasive and opportunistic plant species would be controlled with herbicide applications and prescribed
burns. Herbicide applications, mowing, prescribed burns, and herbivory control would continue throughout
the establishment period to further suppress invasive species and promote the establishment of native
vegetation.
The recommended plan has a project first cost of $13.5M (FY 22 price level). The project provides 75.5 net
average annual habitat units over approximately 246 acres of habitat. Should this study be approved for
Design and Implementation, the USACE would provide additional design studies, development of plans and
specifications, contracting for construction, overall supervision during construction, preparation of an
operation and maintenance manual, and participation in a portion of the post construction monitoring.

i

CONTENTS
EXECUTIVE SUMMARY*....................................................................................................................................................I
CHAPTER 1 – INTRODUCTION* .....................................................................................................................................1
1.1 – REPORT O RGANIZATION...................................................................................................................................................1
1.2 – STUDY AUTHORITY ..........................................................................................................................................................1
1.3 – STUDY PURPOSE & NEED.................................................................................................................................................1
1.4 – STUDY AREA....................................................................................................................................................................1
1.5 – PERTINENT INFORMATION & PROJECTS............................................................................................................................3

CHAPTER 2 – PLAN FORMULATION .............................................................................................................................5

2.1 – PROBLEMS & O PPORTUNITIES..........................................................................................................................................5
2.1.1 Study Area Problems.............................................................................................................................................6
2.1.2 Study Area Opportunities.....................................................................................................................................6
2.2 – GOALS, O BJECTIVES & CONSTRAINTS................................................................................................................................7
2.2.1 – Goal .......................................................................................................................................................................7
2.2.2 – Objectives.............................................................................................................................................................7
2.2.3 – Constraints and Considerations ....................................................................................................................... 9
2.2.4 – Conceptual Ecosystem Model for South Branch Pike River.......................................................................10
2.3 – M ANAGEMENT M EASURES AS BUILDING BLOCKS ............................................................................................................11
2.3.1 Riverine Management Measures (Hydrogeomorphic) ..................................................................................11
2.3.2 Native Plant Community Measures...................................................................................................................15
2.3.3 Adaptive Management Measures ......................................................................................................................17
2.3.4 Best Management Practices ...............................................................................................................................18
2.4 ALTERNATIVE D EVELOPMENT...........................................................................................................................................18
2.5 ALTERNATIVE SCREENING.................................................................................................................................................23
2.6 E VALUATION OF RESTORATION ALTERNATIVES.................................................................................................................24

CHAPTER 3 – ALTERNATIVE EVALUATION..............................................................................................................28

3.1 – HABITAT ASSESSMENT M ETHODOLOGY..........................................................................................................................28
3.1.1 – Qualitative Habitat Evaluation Index (QHEI)...............................................................................................28
3.1.2 – QHEI as the Habitat Suitability Index (HSI)..................................................................................................28
3.1.3 – River Acres as Quantity Measure ...................................................................................................................29
3.1.4 – River Average Annual Habitat Units (AAHUs) .............................................................................................29
3.1.5 – Floristic Quality Assessment (FQA)...............................................................................................................30
3.1.7 – Plant Community Acres as Quantity Measure..............................................................................................31
3.1.8 – Plant Community Average Annual Habitat Units (AAHUs)........................................................................31
3.2 – FUTURE WITHOUT-PROJECT CONDITIONS (FWOP).......................................................................................................33
3.4 – ALTERNATIVE BENEFITS (FWP)....................................................................................................................................34
3.5 – ALTERNATIVE COSTS .....................................................................................................................................................35
3.6 – COST E FFECTIVENESS & INCREMENTAL COST ANALYSIS .................................................................................................36
3.7 – TSP ALTERNATIVE ARRAY .............................................................................................................................................39
3.8 THE FOUR ACCOUNTS ASSESSMENT OF BENEFITS..............................................................................................................40
3.8.1 National Economic Development (NED)/National Ecosystem Restoration (NER)...................................40
3.8.2 Regional Economic Development (RED)..........................................................................................................41
3.8.3 Other Social Effects..............................................................................................................................................43
3.8.4 Environmental Quality (EQ) ..............................................................................................................................45
3.9 SIGNIFICANCE OF ALTERNATIVE O UTPUTS.........................................................................................................................45

CHAPTER 4 – AFFECTED ENVIRONMENT & EFFECTS DETERMINATION*........................................................47

4.1 – PHYSICAL RESOURCES....................................................................................................................................................48
4.1.1 – Weather, Climate & Climate Change ..............................................................................................................48
4.1.2 – Air Quality ..........................................................................................................................................................50
ii

4.1.3 – Soils.....................................................................................................................................................................51
4.1.4 – Fluvial Geomorphology....................................................................................................................................57
4.1.5 – Hydrology & Hydraulics ..................................................................................................................................58
4.1.6 - Water Quality .....................................................................................................................................................60
4.1.7 – Sediment Quality...............................................................................................................................................61
4.2 - E COLOGICAL RESOURCES ................................................................................................................................................61
4.2.1 - Riverine Habitat.................................................................................................................................................62
4.2.2 – Plant Communities ...........................................................................................................................................62
4.2.3 – Fish & Wildlife Communities ..........................................................................................................................64
4.2.4- Threatened & Endangered Species..................................................................................................................66
4.3 – SOCIOECONOMIC RESOURCES .........................................................................................................................................69
4.3.1 – Demographics ...................................................................................................................................................69
4.3.1 – Social Properties ...............................................................................................................................................70
4.3.2 – Cultural, Archaeological & Historical Resources .........................................................................................71
4.3.3 – Land Use History...............................................................................................................................................71
4.3.4 – Recreation..........................................................................................................................................................71
4.3.5 – Transportation and Traffic..............................................................................................................................72
4.3.6 – Utilities ...............................................................................................................................................................72
4.4 – HAZARDOUS, TOXIC & RADIOACTIVE WASTE (HTRW) ANALYSIS ..................................................................................73
4.5 – 17 POINTS OF E NVIRONMENTAL Q UALITY......................................................................................................................73
4.6 – E NVIRONMENTAL COMPLIANCE......................................................................................................................................75

CHAPTER 5 – DESCRIPTION OF THE RECOMMENDED PLAN * ............................................................................80

5.1 –RECOMMENDED PLAN.....................................................................................................................................................80
5.2 – RECOMMENDED PLAN COMPONENTS..............................................................................................................................80
5.3 – SIGNIFICANCE OF RECOMMENDED PLAN/NER OUTPUTS................................................................................................85
5.4 – RISK AND UNCERTAINTY................................................................................................................................................88
5.4 – REAL E STATE.................................................................................................................................................................88
5.5 – PLANS & SPECIFICATIONS ..............................................................................................................................................89
5.6 – O PERATION, REPAIR, REPLACEMENT AND REHABILITATION ...........................................................................................89
5.7 – M ONITORING & ADAPTIVE M ANAGEMENT PLAN ............................................................................................................89
5.8 – CAPABILITY & VIEWS OF THE NON-FEDERAL SPONSOR...................................................................................................90
5.9 – D IVISION OF RESPONSIBILITIES ......................................................................................................................................90

CHAPTER 6 – RECOMMENDATION*............................................................................................................................93
CHAPTER 7 – BIBLIOGRAPHY AND ACRONYMS*....................................................................................................94

* Sections required for NEPA compliance

iii

List of Tables
Table 1: Initial Array of Action Alternatives & Comprising Measures ........................................................19
Table 2: Summary of Restoration Alternatives Generated.......................................................................23
Table 3: EX QHEI Score for SBPR River...............................................................................................29
Table 4: Existing Condition Mean C Values for the Study Area Plant Communities........................................30
Table 5: Future Without-Project Conditions for Existing Entire Site Habitat Types .......................................33
Table 6: Alternative R3 (FWP) QHEI Score for Entire Site .......................................................................34
Table 7: Alternative H1 (FWP) Mean C Values for Wetland/Riparian Plant Communities...............................34
Table 8: Average Annual Habitat Units per Alternative...........................................................................35
Table 9: Planning Level Total & Average Annual Costs per Measure, FY 2020 PL .........................................36
Table 10. Description of Measures Evaluated .......................................................................................37
Table 11: All Plans Generated...........................................................................................................37
Table 12: Incremental Analysis of Best Buy Plans..................................................................................38
Table 13: Best Buy Alternatives Benefits and Costs ($1000's)..................................................................41
Table 14: Economic Activity Supported by Implementation of Alternative R3+H1, FY24-FY25, FY21 Price Level*
...................................................................................................................................................43
Table 15: Average Temperatures and Precipitation by Month for Kenosha and Racine Counties .....................49
Table 16: Characteristics of Soil Types in Phase I and II of the SBPR Study Area ..........................................52
Table 17: Summary of Flows for South Branch Pike River .......................................................................59
Table 18: Federally-listed Species with the Potential of Occurring within the Project Area.............................67
Table 19: U.S. Census Bureau Data for Somers, Kenosha County, and Wisconsin...........................................69
Table 20: Feasibility Costs and Project First Costs ................................................................................90
Table 21: Feasibility Cost and TPC with Cost Share Break Out (Fully Funded) ............................................90

List of Figures

Figure 1: Location of South Branch Pike River in Kenosha County, Wisconsin (Source: Pike River Water
Restoration Plan accessed at: http://www.rootpikewin.org/pike-river-plan) .............................................. 2
Figure 2: Phase I (52 acres) and II (194 acres) Study Area....................................................................... 3
Figure 3: Conceptual Ecosystem Model for SBPR ..................................................................................10
Figure 4: Demolition of a dam...........................................................................................................12
Figure 5: Excavation of Lacustuary Lagoon at Northerly Island ................................................................13
Figure 6: Grading River Bank to Mimic Natural Slopes & Morphology at Nippersink Creek............................13
Figure 7: Boulder & Cobble Riffle Placement East Branch DuPage River Morton Arboretum..........................14
Figure 8: Large Woody Debris Structure and Soil Terracing....................................................................15
Figure 9: Invasive Species Removal of Cottonwoods and Ash from Globally Imperiled Ridge & Swale..............16
Figure 10: Planting Native Wetland Plugs at Eugene Field Park ...............................................................16
Figure 11: Native Plant Establishment. Common Carp and Canada Geese Protection for Newly Planted Wetlands
Plugs ...........................................................................................................................................17
Figure 12: Adaptive Management of Seeps 1st and 2nd Year of Construction Red Mill Pond ............................18
Figure 13: Californian River with Setback Levees to Allow Restoration via Natural Processes ........................19
Figure 14: Example of Stream Sculpting on Little Calumet River at Red Mill Pond 506, IN..............................20
Figure 15: Instream Habitat & Floodplain Connectivity at Morton Arboretum ............................................21
Figure 16: Typical Drawing of Backwater Valve with On/Off Lever ...........................................................22
Figure 17: Phase I Alternative Restoration Plan (R3 + H1) ......................................................................26
Figure 18: Phase II Alternative Restoration Plan 2 (R3 + H1)...................................................................27
Figure 19: SBPR Existing Habitat Conditions (246 acres total) .................................................................32
Figure 20: Future Without-Project Conditions for the Habitat Units..........................................................34
Figure 21: Future Without Project (FWOP) and Future With Project (FWP) Conditions for Habitat Units .........35
Figure 22: Cost Effective Analysis on All Plan Combinations ...................................................................38
Figure 23. Graphical Representation of Incremental Costs vs. Benefits.......................................................38
Figure 24: Classification of Effects Thresholds Based on CEQ Guidelines ....................................................48
iv

Figure 25: Seasonal Cycle of Average Temperatures and Precipitation in Kenosha and Racine Counties (Source:
U.S. Climate Data, 2021)...................................................................................................................49
Figure 26: Phase I Soil map (Source: NRCS web soil survey accessed at:
https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx).........................................................55
Figure 27: Phase II soil map. (Source: NRCS soil web survey accessed at:
https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx).........................................................56
Figure 28: Typical Agricultural Field near SBPR. ..................................................................................63
Figure 29: Phase I Recommended Plan / NER Plan ................................................................................83
Figure 30: Phase II Recommended Plan / NER Plan ...............................................................................84

Appendices

Appendix A – Planning & Coordination
Appendix B – Real Estate Plan
Appendix C – Monitoring & Adaptive Management Plan
Appendix D – Hydrology & Hydraulics
Appendix E – Civil Engineering
Appendix F – Cost Engineering
Appendix G – Geotechnical Analyses
Appendix H – Hazardous, Toxic, and Radioactive Waste (HTRW) Report

v

List of Acronyms
A
Acceptability
AA
Average Annual
AAHSI
Average Annual Habitat Suitability Index
AAHU
Average Annual Habitat Unit
APE
Area of Potential Effect
ATC
American Transmission Company
BMP
Best Management Practice
C
Completeness
CAP
Continuing Authorities Program
CE
Cost Effectiveness
CFR
Code of Federal Regulations
D&I
Design and Implementation
E
Effectiveness
Ef
Efficiency
EIS
Environmental Impact Statement
EPA
Environmental Protection Agency
EQ
Environmental Quality
ER
Environmental Restoration
ER
Engineering Regulation
EX
Existing
FONSI
Finding of No Significant Impact
FQA
Floristic Quality Analysis
FQAI
Floristic Quality Analysis Index
FWP
Future With Project
FWOP
Future Without Project
FY
Fiscal Year
GHG
Greenhous Gas
HSI
Habitat Suitability Index
HTRW
Hazardous, Toxic, and Radioactive Waste
HU
Habitat Unit
IPaC
Information for Planning and Consultation
LERRD
Land, Easements, Rights-of-Way, Relocation, and Disposal
LWD
Large Woody Debris
NA
No Action
NAAHU Net Average Annual Habitat Unit
NAAQS
National Ambient Air Quality Standards
NED
National Economic Development
NEPA
National Environmental Policy Act
NER
National Ecosystem Restoration
NFS
Non-Federal Sponsor (i.e., Kenosha County)
NR
National Restoration
NRCS
Natural Resources Conservation Service
NRHP
National Historic Preservation Act
O&M
Operations and Maintenance
OMRR&R
Operation, Maintenance, Repair, Replacement, and Rehabilitation
OSE
Other Social Effects
P&G
The Economic and Environmental Principles and Guidelines for Water and Related Land
Resources Implementation Studies
P&S
Plans and Specifications
P.L.
Public Law
PPA
Project Partnership Agreement
QHEI
Qualitative Habitat Evaluation Index
REC
Recognized Environmental Condition
RED
Regional Economic Development
vi

RPWIN
SBPR
SEWRPC
TSP
USACE
U.S.C.
USFWS
WDNR
WHPO
WIN
WRDA

Root-Pike Watershed Initiative Network
South Branch Pike River
Southeastern Wisconsin Regional Planning Commission
Tentatively Selected Plan
U.S. Army Corps of Engineers, Chicago District
United States Congress
U.S. Fish and Wildlife Service
Wisconsin Department of Natural Resources
Wisconsin Historic Preservation Office
Watershed Initiative Network
Water Resources Development Act

vii

South Branch Pike River Section 206 WRDA
Final Integrated Feasibility Report & EA

January 2022

CHAPTER 1 – INTRODUCTION*
1.1 – Report Organization
This Integrated Feasibility Report and Environmental Assessment (IFR/EA) presents the results of the
South Branch Pike River (SBPR) aquatic ecosystem restoration study. This report consists of a main
report and supporting appendices. This IFR/EA identifies problems and opportunities, evaluates a number
of different measures, formulates plans and recommends the most cost effective and feasible solution to
restore the aquatic ecosystem in the project area of the South Branch of the Pike River.

1.2 – Study Authority
The study for this proposed project was conducted under the Water Resources Development Act (WRDA)
of 1996, as amended, 104 U.S.C. § 206 (P.L 104-303), which authorizes the Secretary of the Army to
carry out a program of aquatic ecosystem restoration with the objective of restoring degraded ecosystem
structure, function, and dynamic processes to a less degraded, more natural condition considering the
ecosystem’s natural integrity, productivity, stability and biological diversity. It is a Continuing
Authorities Program (CAP) which focuses on water resource related projects of relatively smaller scope,
cost, and complexity. The CAP is a delegated authority to plan, design, and construct certain types of
water resource and environmental restoration projects without specific Congressional authorization. The
U.S. Army Corps of Engineers’ (USACE), Chicago District is the lead federal agency for this study. The
non-federal sponsor (NFS) is Kenosha County in Wisconsin. A letter of interest was received from the
County on June 23, 2017.

1.3 – Study Purpose & Need
The purpose of the proposed project is to restore the aquatic ecosystem to natural hydrologic and stream
conditions, providing high quality riverine and riparian habitat for native fish and wildlife,
macroinvertebrates, freshwater mussels, fishes, amphibians, reptiles, water birds, mammals and
pollinators such as the federally-listed rusty patched bumblebee (Bombus affinis). The need for the
proposed project is due to past disturbances related to development within the watershed that altered and
modified natural biological processes and reduced flora and fauna biodiversity. These induced
disturbances include altered hydrology from land use changes, drain tiles and altered hydraulics from
stream channelization. These disturbances have decimated native riparian vegetation and have greatly
reduced species richness and abundance of native aquatic communities. If an alternative is found to be
worth the investment, the next steps include approval of this decision document, execution of a Project
Partnership Agreement (PPA), development of a contract set of Plans and Specifications (P&S) and
project implementation.

1.4 – Study Area
The project is located in southeast Wisconsin in Kenosha County. The SBPR study area is part of the Pike
River watershed which drains approximately 52 square miles. The SBPR originates as a drainage way
near Highway 50 in Kenosha County. From there, it flows north along the Union Pacific Railroad,
picking up contributions from agriculture drainage tiles and several tributaries including the Airport
Branch and Somers Branch.
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Figure 1: Location of South Branch Pike River in Kenosha County, Wisconsin (Source: Pike River Water
Restoration Plan accessed at: http://www.rootpikewin.org/pike-river-plan)

The study area was subdivided into Phase I and Phase II to eventually facilitate project implementation in
an upstream to downstream sequence. Phase I is bordered to the south by Highway K (60th Street), to the
north by Highway 158 (52nd Street), the Canadian Pacific Railroad on the west and the Union Pacific
Railroad on the east. The Phase I study area is approximately 52 acres. Phase II is bordered to the south
by Highway 158 (52nd Street) and to the north by Highway S (38th Street), Canadian Pacific Railroad on
the west and the Union Pacific Railroad on the east and a triangular piece of property to the west of the
Canadian Pacific Railroad tracks on County Correctional Institution property. The Phase II study area is
approximately 194 acres. Phase I and II total approximately 246 acres.
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1.5 – Pertinent Information & Projects
Reports & Studies
In the early 1980’s, County leaders turned to the Southeastern Wisconsin Regional Planning Commission
(SEWRPC) to assist them in developing a study of the SBPR watershed and propose recommendations.
In June 1983, SEWRPC published its watershed study report, “A Comprehensive Plan for the South
Branch Pike River Watershed, Planning Report No. 35.” One of the findings of the SEWRPC study was
the need for land acquisition in order to increase the flood capacity of the river. In 1989, the County
modified the recommendations of the SEWRPC study by adding in water quality, aquatic habitat, and
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environmental components. The result was a long-range restoration plan containing nine separate phases.
In August 1995, the Wisconsin Department of Natural Resources (WDNR) issued an Environmental
Impact Statement (EIS) entitled Environmental Impact Statement for the Stream Channel Modifications
for the South Branch Pike River System, State of Wisconsin Department of Natural Resources for the
project. In 2013, the Root-Pike Watershed Initiative Network (RPWIN), a nonprofit based in Southeastern
Wisconsin, completed the first Nine Element Watershed Restoration Plan to be approved by the U.S.
Environmental Protection Agency (EPA) and WDNR in the state of Wisconsin for the Pike River. In
2014, an eco-hydrological and restoration plan for the Somers Branch, a tributary to the South Branch,
was completed by Thompson and Associates for the Village and Town of Somers via the Fund for Lake
Michigan. In 2016, a comprehensive water quality study report for the Pike River and Pike Creek
watersheds in Kenosha was conducted by the Racine Health Department for the City of Kenosha.
Projects
 North Branch of the Pike River Restoration, Phases 1 through 7: The Pike River Corridor
Restoration was designed by the Village of Mount Pleasant (Racine County, Wisconsin) as a
watershed level project to provide flood storage as well as opportunities for water quality,
ecological, and recreational improvements. The river restoration began construction in 2001
starting upstream on Spring Street/Highway C (i.e., Phase 1). Construction continued with
subsequent phases (Phases 2-7). The newly meandering river consists of approximately 5.2 river
miles.
 Pike River Ecosystem Restoration Project Phases 8 and 9, Village of Mount Pleasant, Racine
County, Wisconsin: In 2014, the USACE Detroit District partnered with the Village of Mount
Pleasant to award the Pike River Ecosystem Restoration project for tributary restoration and
protection. This project restored and enhanced a low-flow channel, 43 acres of wetlands, and 30
acres of prairie land. It also implemented in-stream improvements to habitats for approximately
one mile of the Pike River by adding natural stream features such as meanders, shelter areas, and
deep riffle pool complexes that provide diverse habitat. The project significantly enhanced
aquatic macroinvertebrates, reduced the suspended solids of phosphorous and nitrogen, and
improved water quality through overland filtration.
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CHAPTER 2 – PLAN FORMULATION
Plan formulation is an iterative process resulting in the development, evaluation and comparison of
alternative plans to address identified study problems by achieving the outlined objectives. The Economic
and Environmental Principles and Guidelines for Water and Related Land Resources Implementation
Studies (P&G) (1983) established four accounts to facilitate the evaluation and display of the effects of
alternative plans. These accounts are national economic development/ national ecosystem restoration
(NED/NER), environmental quality (EQ), regional economic development (RED), and other social effects
(OSE).
These four accounts encompass all significant effects of a plan on the human environment as required by
the National Environmental Policy Act (NEPA) (42 U.S.C. 4321 et seq.) and social well-being as required
by Section 122 of the Flood Control Act of 1970 (Pub. L. 91-611, 84 Stat. 1823). While the NER account
is the direct objective account for this study and EQ addresses NEPA, the January 5, 2021 Memorandum
for Commanding General, U.S. Army Corps of Engineers, Policy Directive – Comprehensive
Documentation of Benefits in Decision Documents supplements the guidance provided in the Planning
Guidance Notebook (ER 1105-2-100) by requiring comprehensive consideration of total project benefits
including economics, environmental, and social categories. Project delivery teams (PDTs) must identify
and analyze benefits in total and equally across a full array of benefit categories. The level of the analysis
will vary based on the magnitude of the change, its relevance to decision-making, and the availability of
data, tools, and procedures to quantify or monetize the benefit or impact.
To facilitate the plan formulation process, the methodology outlined in the Corps’ Engineering Circular
1105-2-404, “Planning Civil Work Projects under the Environmental Operating Principles,” was used.
The steps in the methodology, combined with updates to plan formulation policies, are summarized
below:
1. Identify a primary project goal/purpose/objective, which is NER for this study.
2. Formulate management measures to achieve planning objectives and avoid planning constraints,
where measures are the building blocks of alternative plans.
3. Formulate, evaluate, and compare an array of alternative plans to achieve the primary NER
purpose and identify cost effective plans.
4. Perform an incremental cost assessment on the cost-effective plans to support selection of the
NER plan.
5. Perform an effects assessment following Council on Environmental Quality (CEQ) and NEPA
guidelines to identify and disclose potential impacts to environmental and cultural resources.
6. Identify and analyze benefits in total and equally across a full array of benefit categories (NER,
EQ, RED, OSE).
7. Select the NER plan, which is synonymous with the recommended plan or preferred plan.
8. If the comprehensive benefits described in step 6 warrant, a PDT may recommend an alternative
that is not the NER plan. However, doing so requires a policy waiver that is coordinated through
Headquarters USACE and the Assistant Secretary for the Army (Civil Works).

2.1 – Problems & Opportunities
Historically, the SBPR was comprised of wetlands, forests, wet prairie and prairie. By the late 1800s,
many of these communities were converted to agricultural, urban or industrial use. Subsequently, there
was a significant loss of biodiversity and adverse physical effects such as a loss of riverine habitat and
function, a decrease in spatial coverage of native plant communities, and a decrease in habitat suitability
for various assemblages of species. Human induced disturbances to the remaining natural processes
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include fire suppression, altered hydrology and hydraulics, increased colonization of invasive species,
urbanization pressures, and fragmentation. As a result, ecosystem and water quality have become a great
concern for the watershed. The impacts of these trending problems can be lessened and ultimately
reversed via on-the-ground and institutional efforts. This study provides a look at opportunities to provide
restored river miles, acres of wetland, fish, wildlife and important habitat for migratory birds and the
federally endangered Rusty Patched Bumble Bee (Bombus affinis).

2.1.1 Study Area Problems
The study reaches (i.e., Phase I and Phase II) of the SBPR have been channelized to handle increased
flow and capacity requirements during floods and to manage site condition to facilitate farming. These
modifications have resulted in the loss of riparian zone and side-stream wetlands which causes in-stream
habitat degradation, loss in resiliency and morphology of natural banks, reduced natural organic inputs
(woody debris/leaves/insects) and poor water quality. Accordingly, riparian, wetland and riverine
ecosystems have been severely impacted with reduced abundance, diversity, and health of aquatic and
riparian organisms. Specific problems include but are not limited to:
1. Loss of Fluvial-geomorphic Processes (Riverine Habitat)
a. Loss of cut & fill alluviation (actively meandering and migrating)
b. Abnormal sediment inputs, transport and substrate sorting
c. Instability of banks, streambank armoring and lack of native vegetation
d. Loss of habitat features (e.g., riffles, pools)
e. Flow velocities homogenized (hydraulics)
f. Presence of foreign debris and loss of natural organic debris (e.g., large wood)
2. Degradation of Hydrologic Regime
a. Natural hydrologic inputs altered
b. Flashy urban hydrography with extremely high flood flows
c. Loss of hydro periods
d. Fragmentation of channel by culverts, abutments and channelization
3. Loss of Riparian Zone
a. Reduced extent of riparian buffers
b. Habitat fragmentation and destruction
c. Loss of riparian inputs (large woody debris, leaf litter, insects/other food)
4. Loss of Species Richness (riverine and riparian native species)
a. Extirpation (local extinction) through physical removal; development/agriculture
b. Loss of native seed bank
c. Fragmentation of river channel and riparian zone
When evaluating the entire suite of species that utilize the river and riparian corridor within the study
area, it was clear that many native insect, fish, amphibian, reptile and bird species are limited due to the
lack of functional and connected habitat zones. The habitat quality assessments of the riverine and
riparian habitats utilizing the Qualitative Habitat Evaluation Index (QHEI) and Floristic Quality
Assessment (FQA), respectively, provide a qualitative basis for confirming these basin wide chronic
problems.

2.1.2 Study Area Opportunities
Based on site qualitative and quantitative investigations there are several aquatic resource opportunities
on the SBPR that could be addressed by the CAP Section 206 Authority:

6

South Branch Pike River Section 206 WRDA
Final Integrated Feasibility Report & EA

January 2022

 Opportunity to re-introduce Northern Pike (Esox lucius) to the SBPR by creating habitat.
According to local legend, the Pike River had so many Northern Pike it was possible to walk
across the river on their backs. Today, there are none in the SBPR.
 Opportunity to provide critical habitat for the federally endangered Rusty Patched bumblebee and
migrating birds on the Lake Michigan Flyway, part of the larger Mississippi Flyway.
 Opportunity to restore passage for mussel and fish species to access habitat within the SBPR.
o Mussels depend on fish passage for dispersal, fish being mussel glochidia (larval) hosts.
 Opportunity to provide varied riverine (lotic/flowing) velocities and forces that riverine species
require.
 Provide natural sediment (substrate) transport.
o Restore substrate composition and sorting.
o Provide natural macro-habitat features.
 Islands, deep pools, riffles, native aquatic vegetation, bars, undercut banks.
o Restore ability to naturally filter and clean water and sediments (substrates).
 Moving water facilitates cleansing as substrates (sediment) move through the
river becoming exposed to saprophytes (animals, bacteria, fungi) and oxygen.
 Restore native species richness and composition of riparian zone plant communities.
o Restore structural diversity.
o Provide diverse food sources.
o Reduce noxious chemical sources from non-native plants (i.e. European buckthorn
[Rhamnus cathartica], garlic mustard [Alliaria petiolata]).
o Restore connectivity along the river (longitudinal) and up the bank (lateral).
 Opportunity to provide adequate flood conveyance, while providing improved habitat.

2.2 – Goals, Objectives & Constraints
2.2.1 – Goal
The goal of this feasibility study is to determine a cost-effective restoration plan that solves identified
problems, is acceptable to the non-federal sponsor and stakeholders, and meets the federal and study
objectives.

2.2.2 – Objectives
Federal Ecosystem Objective
The Federal Objective of water and related land resources planning is to contribute to national economic
and/or ecosystem development in accordance with national environmental statutes, applicable executive
orders, and other federal planning requirements and policies. The use of the term “federal objective”
should be distinguished from planning/study objectives, which are more specific in terms of expected or
desired outputs, whereas the federal objective is considered more of a national goal. Water and related
land resources project plans are to be formulated to alleviate problems and take advantage of
opportunities in ways that contribute to study objectives and to the Federal Objective. Contributions to
national improvements are increases in the net value of the output of national goods, services and
ecosystem integrity. Contributions to the Federal Objective include increases in the net value of those
goods, services and ecosystems that are, or are not, marketable.
Restoration of the nation’s environment is achieved when damage to the environment is reversed,
lessened, eliminated or avoided, and important cultural and natural aspects of our nation’s heritage are
preserved. The objectives and requirements of applicable laws and executive orders are considered
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throughout the planning process in order to meet the Federal Objective. The following laws and executive
orders that specifically provided guidance for this study are not limited to, but include:

















Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.)
Fish and Wildlife Coordination Act, as amended (16 U.S.C. 661)
Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. 703 et seq.)
Responsibilities of Federal Agencies to Protect Migratory Birds (E.O. 13186)
Clean Water Act of 1977, as amended (33 U.S.C. 1251 et seq.)
Clean Air Act of 1970, as amended (42 U.S.C. 7401)
National Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.)
Resource Conservation and Recovery Act of 1976, as amended (42 U.S.C. 6901, et seq.)
Nonindigenous Aquatic Nuisance Prevention & Control Act of 1990, as amended (16 U.S.C.
4701 et seq.)
National Invasive Species Act of 1996 (P.L. 104 – 332)
Protection and Restoration of the Great Lakes (E.O. 13340)
Protection of Wetlands (E.O. 11990)
Protection and Enhancement of Environmental Quality (E.O. 11514)
Floodplain Management (E.O. 11988)
Safeguarding the Nation from the Impacts of Invasive Species (E.O. 13751)
Tackling the Climate Crisis at Home and Abroad (E.O. 14008)

Responsibilities of Federal Agencies to Protect Migratory Birds (E.O. 13186)
Migratory birds are of great ecological and economic value to this country and to other countries. They
contribute to biological diversity and bring tremendous enjoyment to millions of Americans who study,
watch, feed, or hunt these birds throughout the United States and other countries. The United States has
recognized the critical importance of this shared resource by ratifying international, bilateral conventions
for the conservation of migratory birds. Such conventions include the Convention for the Protection of
Migratory Birds with Great Britain on behalf of Canada 1916, the Convention for the Protection of
Migratory Birds and Game Mammals-Mexico 1936, the Convention for the Protection of Birds and Their
Environment- Japan 1972, and the Convention for the Conservation of Migratory Birds and Their
Environment-Union of Soviet Socialist Republics 1978.
These migratory bird conventions impose substantive obligations on the United States for the
conservation of migratory birds and their habitats, and through the Migratory Bird Treaty Act (Act), the
United States has implemented these migratory bird conventions with respect to the United States. This
Executive Order directs executive departments and agencies to take certain actions to further implement
the Act (….)
(g) "Federal agency" means an executive department or agency but does not include independent
establishments as defined by 5 U.S.C. 104.
(h) "Action" means a program, activity, project, official policy (such as a rule or regulation), or
formal plan directly carried out by a Federal agency. Each Federal agency will further define
what the term "action" means with respect to its own authorities and what programs should be
included in the agency-specific Memoranda of Understanding required by this order. Actions
delegated to or assumed by nonfederal entities, or carried out by nonfederal entities with Federal
assistance, are not subject to this order. Such actions, however, continue to be subject to the
Migratory Bird Treaty Act.
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This study/project has great potential to provide critical migratory bird food and shelter. The potential
exists for returning ecosystem functions to a stretch of migratory corridor along the SBPR which resides
within the Lake Michigan portion of the Mississippi Flyway.
Planning Objectives
Planning or study objectives are statements that describe the desired results of the planning process by
solving the problems and taking advantage of the opportunities identified. The planning objectives must
be directly related to the problems and opportunities identified for the study and will be used for the
formulation and evaluation of plans. Objectives must be clearly defined and provide information on the
effect desired, the subject of the objective (what will be changed by accomplishing the objective), the
location where the expected result will occur, the timing of the effect (when would the effect occur), and
the duration of the effect.
Two planning objectives were identified by the study team, the NFS and various stakeholders. These will
be used as targets for solving aquatic resource problems within the study area:
Objective 1 – Re-establish Quality and Connectivity of Riverine Habitats
Currently, the SBPR is impaired because the river channel was straightened, which in turn effectively
reduced high quality heterogenous aquatic habitat. Since the stream is maintained as an agricultural ditch,
there is no natural recovery mechanism for habitat structure. These impairments are specific to impeding
riverine hydraulics, sediment transport and substrate sorting, resulting in a loss of structural habitat
heterogeneity (geomorphology). The effects desired by meeting this objective are to provide riverine
functions and/or structure to restore, connect and sustain habitats. The targeted location of these affects
would be in the reaches (i.e., Phase I and Phase II) of the river within the study area. This objective seeks
to reestablish natural fluvial geomorphic parameters (hydraulics, substrates) and structures to support
riverine habitats within the study area. Improvement would be measured via the predicted increase in
quality of riverine habitat as evaluated by the Qualitative Habitat Evaluation Index (QHEI) for
Midwestern streams and rivers. Connectivity is a “yes or no” objective. This objective could be achieved
within approximately 5 years and is expected to be sustained at least 50 years (i.e., the life of the project).
Objective 2 – Reestablish Quality and Connectivity of Riparian Habitats
Currently, the study area is almost entirely devoid of native riparian plant communities. Aside from small
patches, the lack of native plant habitat has effectively reduced native species richness of insect,
amphibian, reptile, bird, and mammal species. This objective seeks to increase the quantity and quality of
native plant and animal communities. The targeted location of these affects would be within the zones
adjacent to the river. This objective seeks to reestablish native wetland, woodland, wet prairie, and prairie
plant community species richness and structure for resident and transient riparian animal species.
Improvement would be measured via the predicted increase in quality of riparian plant habitat as
evaluated by the Floristic Quality Assessment (FQA) for Chicago Region plant communities.
Connectivity is a “yes or no” objective. This objective could be achieved within approximately 5 years
and is expected to be sustained at least 50 years (i.e., the life of the project).

2.2.3 – Constraints and Considerations
Planning constraints are items that limit the planning process and are used along with the objectives in the
formulation and evaluation of solutions. The establishment of planning constraints is done in concert with
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the entire study team and in cooperation with stakeholders. A list of planning constraints for the NER
purpose follows:
•
•

Avoid inducing flood conditions both up and downstream of the project.
Avoid and minimize hazardous wildlife attractants within critical distances of Kenosha County
Regional Airport.

Additional considerations for the study were identified during the study. These considerations were
incorporated into the project through the planning process.
•
•

American Transmission Company (ATC) easement – Maintain access to poles and ensure wire
clearance requirements.
Minimize visual, sound and travel disruptions to the surrounding area during project construction.

2.2.4 – Conceptual Ecosystem Model for South Branch Pike River
USACE typically follows a conceptual ecosystem/habitat model (Figure 3) that breaks down components
into functions of hazard(s), performance and consequences. These three concepts are utilized to illustrate
modems of change, which focus the effectiveness of potential ecosystem alternatives under consideration
for federal investment.

Figure 3: Conceptual Ecosystem Model for SBPR

Hazard
The hazard, or primary cause for harm, refers to the major land use changes caused by agriculture and
channelization of the SBPR.
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Performance
Performance refers to the system’s reaction to the hazard, or how the SBPR ecosystem changed, or is
anticipated to change based on major land use, hydrologic and geomorphic changes. Performance in this
study is primarily tied to land use change and channelization of the river. A description of the existing
system’s performance in terms of ecological function is presented in Chapter 4 Affected Environment &
Effects Determination.
Consequences
Consequences are measured in terms of metrics such as economic damage, acreage of habitat lost, value
of crops damaged, etc. This study specifically looks at the consequences of lost riverine habitat structure
and native plant and animal communities. These consequences are specifically be measured by QHEI for
the riverine zone and the FQA for native plant communities, whereas connectivity is a “yes or no”
concept.

2.3 – Management Measures as Building Blocks
Management measures are activities or features that can be implemented at a specific geographic location
to address all or a portion of the identified study problems. Management measures are the foundation of
any set of plans and specifications for an ecosystem restoration project. Management measures can
directly address the problem, the way the problem behaves (i.e., performance), or indirectly address the
problem by eliminating or reducing the consequences associated with the problem. Most management
measures do not inherently have habitat outputs (i.e., benefits) associated with them. Therefore, similar to
building blocks, management measures must be combined with other measures (see Section 2.5.1 and
2.5.2) to achieve habitat outputs. The combining of management measures leads to the creation of
restoration alternatives which achieve habitat outputs. Once the restoration alternatives are developed,
they are then screened following a screening process described later. This section provides the potential
breadth of specific management measures that can be combined, or in some instances stand alone, to
solve problems and achieve planning objectives.
Management measures considered for this study are categorized as riverine (hydrogeomorphic), habitat
(native plant communities), adaptive management, and best management practices. The following
management measures have been frequently used in past restoration projects within the USACE Lakes
and Rivers Division area.

2.3.1 Riverine Management Measures (Hydrogeomorphic)
The following is a list of potential management measures for restoring and creating the hydrogeomorphic
setting(s) for native riverine communities. The following outline provides a brief overview of potential
activities or features followed by specific parametric descriptions:
 Demolition
o Loose fragments and foreign debris
o Remove drain tiles/pipes
o Valve drain tiles/pipes
o Reroute pipes
 Excavation
o Excavation to achieve hydrology
 Side stream wetland shelves, riparian pocket wetlands
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 Transitional communities
o Channel reconfiguration
 Meandering, braiding, etc.
 Development for riffle/run/glide/pool
 Grading
o To achieve hydrology, slopes, and necessary microtopography
 Terracing for different plant communities
 Reducing bank slopes on inside bends and straight runs
 Floodplain connectivity
 Native Rock Structures
o Riffles (cobble and filter layer)
 Large Woody Debris Structures
Demolition – this management measure entails those activities associated with the removal of structures
within the channel, bank, and floodplain zones. Specific structures that could be removed include but are
not limited to dams, drain tiles, culverts, pipes, outfalls, and other defunct infrastructure. Specific
materials to be removed under this management measure include but are not limited to large foreign
debris, concrete, metal, angular riprap, clay drain tiles, plastic drain tiles, concrete pipe, etc. All materials
removed would be appropriately reused, recycled, or disposed of (Figure 4).

Figure 4: Demolition of a dam.

Excavation – this management measure is used to achieve desired hydrology and channel configuration
and includes the removal of earthen materials to achieve required geomorphologies and hydrology for
native communities. Large to small earth moving machines would be utilized to excavate earthen
materials to specific elevations. All materials would be reused on site to create diverse geomorphologies.
This measure is typically coupled with grading (Figure 5).
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Figure 5: Excavation of Lacustuary Lagoon at Northerly Island

Grading – this management measure is used with excavation to move earthen materials to achieve
required geomorphology, hydrology, and microtopography such as bank slopes, connecting the river to its
floodplain, and terracing for native plant communities. Large to small earth moving machines would be
utilized to spread, smooth, and undulate surface soils to specific elevations as required.
This management measure would typically be combined with excavation to provide final elevation,
and/or soil amendments (if necessary) to ensure proper incorporation into surficial soils (Figure 6).

Figure 6: Grading River Bank to Mimic Natural Slopes & Morphology at Nippersink Creek

Native Rock Structures – this management measure includes the placement of rock into the river channel
to provide required geomorphology and substrates for a native riverine community. This management
measure would be more applicable to those channel reaches that exhibit higher flow velocities. Large to
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small construction machinery would place sand, gravel, pebbles, cobbles and/or boulders that are of the
same make up and general shapes as natural reaches with similar gradient. Rock materials would take on
various configurations as necessitated by the particular river parameters present at the restoration site.
Different configurations of rock structures would include but not be limited to riffle, boulder cluster,
cross-vane, and cobble bar. All materials would be sourced from local permitted sources to ensure clean
and inert materials. This measure is combinable with a variety of measures as it can add critical habitat
and stability components (Figure 7).

Figure 7: Boulder & Cobble Riffle Placement East Branch DuPage River Morton Arboretum

Large Woody Debris Structures – this management measure includes the placement of large woody debris
(LWD) into the river channel or into wetlands for habitat and stability components. This management
measure would be more applicable to those channel reaches that exhibit lower water flow velocities and
wetlands. Large woody debris consists of trees, major branches, rootwad, and combinations of these.
Typically, larger trees (20+ diameter at breast height) removed for excavation, grading, or native plant
community restoration are retained and utilized. These structures may consist of one to many trees placed
into the river channel and bank zones in various configurations to provide habitat and temporary stability.
Depending on the forces exhibited in the area targeted, LWD may or may not need to be keyed into
and/or tethered to the stream floor or earthen bank (Figure 8).
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Figure 8: Large Woody Debris Structure and Soil Terracing

2.3.2 Native Plant Community Measures
 Invasive Species Clearing & Grubbing
o Clearing, grubbing, mowing
o Herbicide
o Flooding
o Burning
 Native Species Planting
o Seeding
o Dormant rootstock
o Live plugs
o Shrubs and trees
 Native Species Establishment
o Herbivory control
o Invasive species control
Invasive Species Removal – this management measure includes the complete removal of non-native
invasive plants and the selective removal of native invasive plants. Methods for removing invasive plant
species include but are not limited to clearing and grubbing, mowing, burning, flooding, broad-cast
herbicide application, spot-treatment herbicide application, etc. This management measure is a one-time
initial application or an initial series of applications to provide conditions for native plantings; this
management measure is not the same as small spot treatment applications under the Native Plant
Establishment management measure (Figure 9).
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Figure 9: Invasive Species Removal of Cottonwoods and Ash from Globally Imperiled Ridge & Swale

Native Species Plantings – this management measure includes the procurement and planting of native
plant species and contract grown plantings. Native planting lists would be specifically developed per plant
community type specifying the rates of native seed, live root stock, live plugs, and live tree/shrub
containers. Current potential for plant community general types includes aquatic bed, wetland, wet
prairie, prairie and woodland (Figure 10).

Figure 10: Planting Native Wetland Plugs at Eugene Field Park

Native Plant Establishment – this management measure includes those activities and features required to
establish and maintain newly created or restored plant communities. Specific activities/features include
but are not limited to invasive species management, herbivory control, protective fencing, limited shortterm watering, general plant survival, growth and coverage, etc. (Figure 11).
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Figure 11: Native Plant Establishment. Common Carp and Canada Geese Protection for Newly Planted Wetlands
Plugs

2.3.3 Adaptive Management Measures
A 5-year contract would be utilized to ensure recruitment and establishment of native communities (e.g.,
abiotic and biotic) is successful. All hydrogeomorphic work would be accomplished within the first
several months of the contract to allow establishment and monitoring time. Options would be placed in
the contract for future adaptive management measures that could be exercised at any point of the contract
duration, but most frequently in years 3, 4, and 5. These may include but are not limited to: changing or
adjusting features to achieve the required hydrology, hydraulics and/or geomorphology; additional native
plant treatments; or other improvements. All adaptive management decisions and exercising of contract
options would be determined by monitoring. To be conservative, three adaptive management options
would be included under this measure for high, medium and low adaptive adjustment needs. These would
be Option A – for more intensive adjustments of geomorphology or hydrology $75,000; Option B – for
more moderate adjustments of habitat and/or additional plantings $25,000; Option C – for minor habitat
adjustments or additional plantings $10,000 (Figure 12).
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Figure 12: Adaptive Management of Seeps 1 st and 2 nd Year of Construction Red Mill Pond

2.3.4 Best Management Practices
Best Management Practices (BMPs) means a practice, or combination of practices, that is determined to
be an effective and practicable (including technological, economic, and institutional considerations)
means of preventing or reducing the amount of pollution generated by nonpoint sources to a level
compatible with water quality goals. Examples of BMPs include sand filters, vegetated swales, temporary
cover plantings, silt fencing, coir logs, and other site-stabilization techniques.

2.4 Alternative Development
Alternatives were developed by utilizing the preceding measures as building blocks (Table 1). One (1) No
Action (NA) alternative, five (5) riverine alternatives and three (3) riparian / wetland alternatives were
developed from the list of measures that are listed in Section 2.5.
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Table 1: Initial Array of Action Alternatives & Comprising Measures

Building Block Measure
Demolition
Excavation
Grading
Native Rock Structures
Large Woody Debris
Invasive Species Removal
Native Plantings
Native Community Establishment
Adaptive Management
BMPs

R1
X
X
X

X
X

Restoration Alternatives
Riverine (R)
Habitat (H)
R2 R3 R4 R5 H1 H2 H3
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

R1 Natural Riverine Establishment – Once agricultural silts and sediments are removed from the channel,
LWD and/or rock structures would be placed in the river at select locations identified for natural channel
formation. These structures would direct flow to induce the natural process of cut and fill alluviation. The
process naturally creates and sustains riverine habitats including but not limited to oxbows, backwaters,
islands, riffles, pools, undercut banks, substrates, sandy point bars and large woody debris inputs. This
process naturally creates and sustains riverine habitats including but not limited to oxbows, backwaters,
islands, riffles, pools, undercut banks, substrates, sandy point bars and large woody debris inputs (Figure
13). The structures would eventually become integrated into established bank or stream habitat.

Figure 13: Californian River with Setback Levees to Allow Restoration via Natural Processes

R2 Sculpted Riverine Establishment – This restoration alternative entails returning riverine habitat
structure without natural processes by sculpting the landscape. This would be accomplished via
excavation, grading, placing native rock structures and large woody debris. Stream channel and banks
would be sculpted to mimic a natural geomorphology, where channel development - glide, riffle, run and
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pool - features would be strategically placed and graded to maintain geomorphology (Figure 14). Low
flow channels would be made more sinuous. Stream stability would be induced with large woody debris,
rock structures and native plantings. The river channel would be connected to its floodplain.

Floodplain
Terrace

Run
Glide
Pool

Riffle

Figure 14: Example of Stream Sculpting on Little Calumet River at Red Mill Pond 506, IN

R3 Natural & Sculpted Riverine Establishment – This restoration alternative would be a combination of
alternatives R1 and R2. Specific reaches would be identified for alternative treatments of allowing the
river to naturally restore itself as described under R1, and manually sculpting and placing stream features
as described under R2.
R4 Instream Habitat & Floodplain Connectivity – This restoration alternative would include low-intensity
grading of ditch banks to reconnect the river to the floodplain, and install medium-profile riffle, boulder,
cobble and large woody debris structural habitat on the ditches bed and on banks (Figure 15). The existing
ditch channel would be left in the existing alignment.
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Figure 15: Instream Habitat & Floodplain Connectivity at Morton Arboretum

R5 Instream Habitat Only – This restoration alternative would leave the river channel and current
hydraulic and geomorphic conditions in place while placing low-profile riffle, boulder, cobble and large
woody debris structural habitats on the ditch’s bed and banks in areas of aggradation (Figure 7).
H1 Hydrologic Reestablishment via In-line Valves & Native Plant Communities – This restoration
alternative would reestablish natural surface and subsurface hydrology and hydroperiodicity. Strategically
installing backwater valves would allow for both temporary and permanent disablement of the existing
clay drain tile system. These backwater valves (Figure 16) could be installed during the Design &
implementation (DI) Phase and temporarily closed in order to gain information on potential off-site
flooding effects, plant community distributions, planting schemes, and drainage pattern development.
Drain tiles would be permanently disabled during construction by grouting the valves shut. Grouting also
ruptures the clay drain tiles over time via hydrostatic pressure without excavation. This restoration
alternative also includes low-intensity grading to adjust microtopography to further refine site hydrology
and redirect certain minor flow paths/ditches/tiles to other county storm water systems.
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Figure 16: Typical Drawing of Backwater Valve with On/Off Lever

The reestablishment of the natural hydrology of the site is required to support native wetland and riparian
plant communities and therefore was combined with native plant establishment. All invasive and
opportunistic plant species would be treated with herbicide applications and prescribed burns including
reed canary grass (Phalaris arundinacea), cattail (Typha spp.), common reed (Phragmites australis ssp.
australis), common buckthorn (Rhamnus cathartica), glossy buckthorn (Frangula alnus), Norway maple
(Acer platanoides), green ash (Fraxinus lanceolata), and honeysuckle (Lonicera spp.). This restoration
alternative would also include seed and plant native species of local genotype. Herbicide applications,
mowing, prescribed burns, and herbivory control would continue throughout the establishment period to
further suppress invasive species and promote the establishment of native vegetation.
H2 Hydrologic Reestablishment via Excavation & Native Plant Communities – This restoration
alternative would reestablish natural surface and subsurface hydrology and hydroperiodicity. Permanently
disabling existing plastic drain tiles by excavating them. This restoration alternative also includes lowintensity grading to adjust microtopography to further refine site hydrology and redirect certain minor
flow paths/ditches/tiles to other county storm water systems. The restoration alternative components for
native plant communities are the same as H1.
H3 Hydrologic Reestablishment via In-line Valves and Excavation & Native Plant Communities – This
restoration alternative would reestablish natural surface and subsurface hydrology and hydroperiodicity.
Utilizing backwater valves to break clay drain tiles and physically excavating plastic drain tiles would
permanently disable an existing drain tile system that contains both clay and plastic tiles. This restoration
alternative also includes low-intensity grading to adjust microtopography to further refine site hydrology
and redirect certain minor flow paths/ditches/tiles to other county storm water systems. The restoration
alternative components for native plant communities are the same as H1 and H2.
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Table 2: Summary of Restoration Alternatives Generated.

Measure
/Scale
Baseline

Type
No Action

R1

Riverine
Alternatives

R4
R5
H1
H2
H3

No Action Plan as required
Natural river channel establishment via in-stream structures and controlled

natural erosion.

R2
R3

Description

Habitat
Alternatives

Sculpted river channel using excavation, grading and placement of rock and large
woody debris.
Natural and sculpted river channel establishment.
Instream habitat and floodplain connectivity using low-intensity grading and
placement of riffle, boulder, cobble and large woody debris. River channel stays in
current location.
Instream habitat only – riffle, boulder, cobble and large woody debris. River
channel stays in current location.
Hydraulic reestablishment via in-line valves on drain tiles, low-intensity grading and
adding native plant communities.
Hydraulic reestablishment via breaking or removing drain tiles, low-intensity
grading and adding native plant communities.
Hydraulic reestablishment using both in-line valves and breaking or removing drain
tiles, low-intensity grading and adding native plant communities.

2.5 Alternative Screening
Action alternatives for Phase I and II were screened utilizing relevant USACE planning guidance and
compared against the No Action alternative. Screening is intended to guide selection of alternatives for
further evaluation. Typically, the most important concepts are the effectiveness at restoring the ecosystem
and acceptability to the non-federal sponsor or land managers. Screening criteria utilized were
Completeness (C), Effectiveness (E), Efficiency (Ef), Acceptability (A) (the four criteria established in
the P&G (1986)), Natural Resources Effects (NR), and Sustainable Operations and Maintenance (O&M)
requirements.
NA (No Action) – This alternative is always retained to depict the future without project (FWOP)
conditions and is required by NEPA.
R1 Natural Riverine Establishment – This restoration alternative was not retained for further evaluation
by the PDT. Although it was very supportive of planning criteria and would induce the highest response
in terms of native biological integrity, the alternative in total is not acceptable to the non-federal sponsor.
Unchecked meandering and migration could endanger local infrastructure, adjacent agriculture and
migrate outside of the future project work limits.
R2 Sculpted Riverine Establishment – This restoration alternative was not retained for further evaluation
by the PDT because it includes to sculpting of all geomorphic features and keep them completely static.
Further, there would be high O&M costs associated with repairing erosive nicks and slumps. A static
system would prevent rather than facilitate natural riverine equilibrium. This alternative is typically
selected for short, high gradient reaches of stream surrounded by infrastructure and requires greater detail
and accuracy for construction elevations and tolerances.
R3 Natural (R1) & Sculpted (R2) Riverine Establishment – This restoration alternative was retained for
further evaluation by the PDT because the intention of this alternative R3 is to sculpt the general
floodway of the new stream with connected wetland swaths and allow fluviogeomorphic process to work
within a maintained floodway. The combination of these two alternatives (R1+R2) allows for structures to
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be placed to ensure control is maintained over the natural processes and hydrology. Through combining
components of alternatives R1 and R2, efficiencies in cost and sustainability were gained through a
reduction in earth moving and allowing certain processes to continue in all or specific reaches. Both
natural processes needs for habitat sustainability and acceptability to non-federal land management plans
are met under this alternative.
R4 Instream Habitat & Floodplain Connectivity – This restoration alternative was not retained for
further evaluation by the PDT because it was not supportive of the planning criteria and leaves out most
components of riverine processes that naturally create and sustain stream features and habitat.
R5 Instream Habitat Only – This restoration alternative was not retained for further evaluation by the
PDT because it was not supportive of the planning criteria and does not take advantage of major
opportunities.
H1 Hydrologic Reestablishment via In-line Valves & Native Plant Communities – This restoration
alternative was retained for further evaluation by the PDT because the NFS’s contractor did not complete
a reliable drain tile survey and the best information USACE has to rely on is conversations the NFS had
with the farmers that said they stated that all the drain tiles are clay except for one major interceptor tile
which is 30” concrete. Therefore, for this feasibility level report we are assuming all drain tiles are clay
except for the 30” concrete pipe. In-line valves will disable clay drain tiles cost-effectively and the
concrete pipe will be broken in place and backfilled.
H2 Hydrologic Reestablishment via Excavation & Native Plant Communities – This restoration
alternative was not retained for further evaluation by the PDT because excavation of drain tile is only
needed if the drain tile is plastic, and would be more expensive than valves if tiles are clay. At the time of
this report, the most reliable information USACE has regarding drain tiles is based on conversations the
NFS had with the farmers, and they stated that all tiles are clay and one concrete pipe. Therefore
excavation of clay tile would not be cost effective as compared to in-live valves (H1) and thus H2 is not
retained.
H3 Hydrologic Reestablishment via In-line Valves and Excavation and Native Plant Communities – This
restoration alternative was not retained for further evaluation by the PDT because the best information
USACE has indicates that all tiles are clay and one concrete pipe, so no need to retain a combination of
in-line valves and excavation.

2.6 Evaluation of Restoration Alternatives
Screening of the initial restoration alternatives resulted in three final restoration alternatives for Phase I
and two final restoration alternatives for Phase II. In addition, the No-Action Alternative was also carried
forward for analysis for both study phases.
Phase I and II Final Restoration Alternatives
 No Action
 R3 Natural and Sculpted Riverine Establishment
 H1 Hydrologic Reestablishment via Valves & Native Plant Communities
For both Phase I and Phase II, restoration alternative R3 is the only riverine alternative moving forward to
evaluation, as it is the only one that has components that meet all planning and acceptability criteria. This
restoration alternative is dependent upon being combined with the (H1) Hydrology & Native Plan
Communities restoration alternative. This dependency was included in the IWR program. In the following
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Chapters, more detail in terms of costs, benefits, indirect benefits, environmental consequences, and other
social effects are presented to support the alternative plan recommendations.
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Figure 17: Phase I Alternative Restoration Plan (R3 + H1)
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Figure 18: Phase II Alternative Restoration Plan 2 (R3 + H1)
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CHAPTER 3 – ALTERNATIVE EVALUATION
3.1 – Habitat Assessment Methodology
The Habitat Suitability Index (HSI) is the quality portion of the USACE’s habitat assessment procedure to
analyze measures, alternatives, or plans in terms of ecosystem benefits/outputs. The HSI is an algebraic
function that typically uses various habitat structure components as indicators, such as cover, food, and
natural processes, or biological components of species richness, abundance, evenness, etc. Two HSIs that
were certified by the USACE’s Center of Expertise for Ecosystem Restoration were used for this study.
The QHEI reflects the river’s physical habitat quality, and the FQA reflects the quality of plant
community as habitat. The QHEI and FQA were utilized to quantify Existing (EX), FWOP, and FWP
conditions for the riverine and riparian portions of the study area. Fish and wildlife are highly indicative
of habitat quality for riverine and riparian health, since they are highly responsive to primary (e.g.,
hydrology/hydraulics/geomorphology) and secondary (e.g., plants/habitat structures) ecosystem driver
changes. Changes in habitat will directly affect the richness, abundance, and distribution of study are fish
and wildlife.

3.1.1 – Qualitative Habitat Evaluation Index (QHEI)
The QHEI is a physical habitat index designed to provide an empirical, quantified evaluation of the lotic
(flowing) macrohabitat characteristics that are important to fish communities (Ohio EPA, 2006). A
detailed analysis of the development and use of the QHEI is available in Rankin (1989) and Rankin
(1995). The QHEI is composed of six principal metrics each of which are described in Appendix A,
section A4. The maximum possible QHEI score is 100, and the lowest score is zero; however, the
likelihood that even the most impaired drain would not achieve a zero is low. Each of the metrics are
scored individually and then summed to provide the total QHEI segment score. The QHEI protocol also
standardizes definitions for riverine habitats, for which a variety of existing definitions and perceptions
exist. Consistency for these was derived from Platts et al. (1983).

3.1.2 – QHEI as the Habitat Suitability Index (HSI)
The QHEI has acceptable application for USACE HSI procedures in that the scoring of metrics and
calculating an overall score is simple and output interpretation is straightforward (see MEMORANDUM
FOR CECW-LRD Recommendation for Regional Approval for Use of the Qualitative Habitat Evaluation
Index 11 December 2014). The USACE utilized the Ohio EPA protocol to collect data and score QHEI
for SBPR. Table 3 provides the EX habitat conditions for the river. Raw data sheets may be found in
Appendix A, section A4. The data required for input was gathered by USACE personnel in May 2021 for
the entire project site (i.e., both Phase I and Phase II).
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Table 3: EX QHEI Score for SBPR River

Category

Substrate
In-stream Cover
Channel Morphology
Riparian Zone
Pool/Glide Quality, Current Velocity
Riffle/Run Quality
Gradient
QHEI Score (EX)

* calculated using Eco-PCX certified protocol

Phase I

Phase II

3
13
6
2
3
1
3
31

1
10
6
3
1
0
4
25

Since the QHEI model output is a score between 0-100, it is easily indexed to a score between 0 and 1.0;
this provides uniform and useful information across alternatives, models and other USACE ecosystem
studies. The EX HSI score for the SBPR Phase I is 31, which is classified as “poor” stream habitat.
Similarly, the EX HSI score for the SBPR Phase II is 25, which is classified as “poor” stream habitat. The
equation to normalize the QHEI score is:
 QHEI Score / 100 = HSIQHEI
 Phase I > 31/100 = 0.31QHEI
 Phase II > 25/100 = 0.25QHEI

3.1.3 – River Acres as Quantity Measure
USACE planning guidelines require that there be a quantity component to the habitat assessment for
determining FWOP and FWP conditions. Since the plant community assessment utilizes acres as the
quantity unit, acres were used for riverine habitat to make the analyses equivalent and avoid double
counting. Under the FWOP condition, approximately 0.83 acres of stream channel would be directly
affected, whereas under the FWP approximately 1.47 acres of stream channel would be directly affected
by an alternative.

3.1.4 – River Average Annual Habitat Units (AAHUs)
In order to equally assess measures, alternatives or plans, the benefit portion of the analysis must be
annualized just as the costs are. The method per USACE planning guidelines typically assigns benefits
over a 50-year period of analysis. Based on the non-Federal objectives and agency purposes for
preserving ecosystems and habitats, this study used 50-years as a reasonable period of analysis, noting
that the benefits may actually be accrued in perpetuity. Habitat Units (HUs) were calculated by:
 HSIQHEI x River Acres Affected = Habitat Units (HUs)
 Phase I 0.31 x 0.18 = 0.05 HUEX
 Phase II 0.25 x 0.65 = 0.16 HUEX
FWOP and FWP Average Annual HSI (AAHSI) are calculated by:
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 HSIn50 / 50 years = AAHSI
AAHUs are calculated by:
 AAHSI x River Acres Affected = AAHUs
To ensure that existing benefits are not claimed by potential actions, only the net benefits gained are
utilized. This unit is called the Net Average Annual Habitat Unit (NAAHU), which is represented as:
 FWP AAHUs – FWOP AAHUs = Net Average Annual Habitat Units (NAAHUQHEI)

3.1.5 – Floristic Quality Assessment (FQA)
The Floristic Quality Assessment (FQA) is based on the Chicago Region’s floristic coefficients of
conservatism (C value) and native species richness developed by Swink and Wilhelm (1979). The C value
is a numerical number between 0 and 10 that classifies a plant species as a weed (C = 0-3), a high quality,
sensitive native plant (C = 7-10), and those species in between (C = 4-6). The C value of the FQA can be
used to quantify the past, present, and future effects on native plant communities. The mean C value for
each plant community is calculated by:
𝐶𝐶̅ = Sum of the Coefficient of Conservatism / # of Native Species

Plants are exceptional indicators of short and long-term disturbance in terms of their immediate response
to changes in geomorphology, soils, and hydrology of an area. In turn, the change in plant community
species and structure affects the animal assemblages utilizing them. Plant/animal associations for most
Chicago Region plants may be found on the Illinois Wild Flower Home Page
(http://www.illinoiswildflowers.info/). Table 4 provides the EX habitat conditions for the study area’s
plant communities. FQA spread sheets are located in Appendix A, section A4.
Table 4: Existing Condition Mean C Values for the Study Area Plant Communities

Phase I and
Phase II*
Total Species Richness
202
Native Species Richness
113
Mean C w/Non-Native Species
1.31
FQAI w/Adventives
18.65
*includes existing habitat communities of unassociated woody growth, agricultural field/Eurasian
meadow, and marsh.
3.1.5.1 – Mean C Value as the HSI
The FQA has acceptable usability for USACE HSI procedures in that the scoring of metrics and
calculating an overall score is simple, and output interpretation is straightforward (https:ceenvironment.erdc.dren.mil/model-library.cfm?CoP=Restore&Option=Search&Type=Method&Id=QHEI).
Since the FQA model output (Coefficient of Conservatism [Mean C] is a score between 0-10, it is easily
indexed to a score between 0 and 1.0; this provides uniform and useful information across USACE
ecosystem studies. The equation to normalize the Mean C Value is:
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 Mean C Value / 10 = HSIFQA
The data required for input was gathered and quality checked by USACE botanists in Fall/Winter 2020,
which will serve as a comparison for predictions of changes to the plant community based on alternative
future scenarios. A mean C value of 1.31 and associated FQAI score of 18.65 for the entire project site
exhibits a very poor native wetland and riparian zone. EX HSI score for the study area is:
 Entire Site (Phase I and Phase II): 1.31 / 10 = 0.13 HSIFQA

3.1.7 – Plant Community Acres as Quantity Measure
The plant community assessment utilized acres as the quantity unit:
 Entire Site (agricultural field/Eurasian meadow) = 244.8 acres

3.1.8 – Plant Community Average Annual Habitat Units (AAHUs)
In order to equally assess measures, alternatives, or plans, the benefit portion of the analysis must be
annualized just as the costs are. Based on the non-federal objectives and agency purposes for preserving
ecosystems and habitats, this study used 50-years as a reasonable period of analysis, noting that the
benefits may actually be accrued in perpetuity. HUs are calculated by:
 HSIFQA x Plant Community Acres Affected = Habitat Units (HUs)
 Entire Site: 0.13 x 244.8 acres = 32.07 HUs (.13 x 244.8 = 31.8 or .131 x 244.8 = 32.1)
FWOP and FWP Average Annual HIS are calculated by:
 HSIn50 / 50 years = AAHSIFQA
Average Annual Habitat Units (AAHUs) are calculated by:
 AAHSI x Plant Community Acres Affected = AAHUFQA
Even though there may be apparent benefits to be gained, there are still benefits existing in the FutureWithout Project condition within the existing plant communities, as evident by the Mean C Values. To
ensure that existing benefits are not claimed by potential actions, only the net benefits gained are utilized.
This unit is called the Net Average Annual Habitat Unit (NAAHU), which is represented as:
 FWP AAHUs – FWOP AAHUs = Net Average Annual Habitat Units (NAAHUFQA )
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Figure 19: SBPR Existing Habitat Conditions (246 acres total)
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3.2 – Future Without-Project Conditions (FWOP)
The future without project conditions forecasted for SBPR are that diverse native plant and animal
communities would not restore naturally on their own, but would remain relatively static for most
community types in terms of floristic quality for the foreseeable next 50 years (Table 5). Agricultural
practices and invasive species would continue to suppress native plant communities preventing them from
reestablishing. Resulting ruderal (man-made) habitats that favor generalists over specialists would
dominate, thereby decreasing or eliminating foraging and breeding habitat for native fish and wildlife.
The area’s ability to supply migratory and resident birds with resting, foraging, and breeding habitat
would decline. In terms of riverine and riparian plant community habitat, the segments of river within the
study area have reached a stable but degraded state and are not expected to further degrade. There could
be loss of additional plant, mussel, fish, and other species if some natural event or man induced accident
would adversely affect a part or all of the site; however, these events are unpredictable and unlikely.
Climate change is considered to have a negligible impact on the study area during the 50-year period of
analysis in terms of ecosystem structure and function; however, project performance is preserved under a
wide range of possible climate change scenarios during the 50-years. There is a potential for average
global temperatures to increase, weather to become flashier and stronger, and drought periods with
singular high rainfall events. The key to sustainability within these conditions is to have highly diverse
(i.e., high species richness & heterogeneous genotypes) riparian plant communities established so that
they can ebb and wane with the changing climate patterns, which is termed adaptation. The anthropogenic
changes to the SBPR aquatic ecosystem complex have caused greater changes than climate change is
anticipated to induce, and the river already has a high degree of hydrologic flashiness due to the
agricultural nature of the watershed. Minor increases or decreases in stream flows would have no
significant bearing on habitat and connectivity, whereas intact natural fluviogeomophic functions and
processes would allow the ecological system to adapt accordingly.
Table 5: Future Without-Project Conditions for Existing Entire Site Habitat Types
Description

EX Condition
2021

No Action /
FWOP
2022-2072

Phase I
Phase II

Phase I
Phase II

Habitat Types
Riverine
Agricultural Field/Eurasian Meadow
Riverine
Agricultural Field/Eurasian Meadow

Acres ExHSI AAHSI ExHUs
0.18
0.31
0.05
51.82
0.13
6.74
0.65
0.25
0.16
193.35 0.13
25.33

Riverine
Agricultural Field/Eurasian Meadow
Riverine

0.18
51.82
0.65

0.31
0.12
0.25

0.06
5.99
0.16

Agricultural Field/Eurasian Meadow

193.35

0.12

22.54
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Figure 20: Future Without-Project Conditions for the Habitat Units.

3.4 – Alternative Benefits (FWP)
The evaluation of habitat benefits is a comparison of the with-project and without-project conditions for
each alternative. A comparison of the future without-project and future with-project HUs was performed
in order to determine the level of benefits accrued by one or a combination of alternatives. The
alternatives for this study were evaluated with the HSI methodology described in Section 3.0 (see
Appendix A, section A4 for FWP calculations).
Table 6: Alternative R3 (FWP) QHEI Score for Entire Site
River Reference Reach
Category
Hawthorn Hollow
Substrate
In-stream Cover
Channel Morphology
Riparian Zone
Pool/Glide Quality, Current Velocity
Riffle/Run Quality
Gradient

16.0
15.0
19.0
7.5
8.0
4.5
7.0

QHEI Score (EX)

77.0

 R3 HSI

77.0 / 100 = 0.77QHEI

Table 7: Alternative H1 (FWP) Mean C Values for Wetland/Riparian Plant Communities

Total Species Richness
Native Species Richness
Mean C w/Adventives
FQAI w/Adventives
 H1 HSI

Entire Site
243.0
234.0
4.40
68.58

4.40 / 10 = 0.44FQA
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Table 8: Average Annual Habitat Units per Alternative

Habitat Types
Phase I
Phase II

Phase I
Phase II

Acres

HSI

FWOP - Riverine

0.18

0.31

0.31

0.06

FWOP - Agricultural Field/Eurasian Meadow

51.82

0.13

0.12

5.99

FWOP - Riverine

0.65

0.25

0.25

0.16

193.35

0.13

0.12

22.54

FWP - Riverine (Phase I - R3)

0.31

0.77

0.74

0.23

0.17

FWP - Wetland/Riparian (Phase I - H1)

51.69

0.44

0.42

21.78

15.79

FWP - Riverine (Phase II - R3)

1.16

0.77

0.74

0.86

0.70

192.84

0.44

0.42

81.28

58.73

FWOP - Agricultural Field/Eurasian Meadow

FWP - Wetland/Riparian (Phase II - H1)

AAHSI AAHUs NAAHUs

Figure 21: Future Without Project (FWOP) and Future With Project (FWP) Conditions for Habitat Units

3.5 – Alternative Costs
Detailed discussion on planning level feature costs is presented in Appendix F – Cost Engineering.
Conceptual planning level cost estimates were prepared for measures/features that were identified by the
study team (Table 9). These cost estimates represent estimates for the implementation of each alternative.
Estimates were developed using cost information from previous studies, lump sum and unit prices, and
for plant, labor, and material methods.
Cost Annualization: Annualizing costs is a method where the project costs are discounted to a base year
then amortized over the period of analysis. The base year for this project was determined to be the year in
which the first phase of the project is to be completed (calendar year 2024). Costs that occur prior to this
year need to be compounded to the base year, while those occurring after the base year need to be
discounted to the base year. The period of analysis for the Section 206 project is 50 years. Discounting to
the base year and summing values gives net present value. Costs are compounded or converted to present
value for the base year then the amortization of the NPV yields average annual equivalent value. Discount
rate was determined by the appropriate Economic Guidance Memorandum 20-01, Federal Interest Rates
for Corps of Engineers. The proposed with project alternatives have the construction period spread out
over a 5-year contract, with one payment at the end of each year. Each year per alternative is either
compounded or discounted to the base year. Calculation of the measures Average Annual Cost (AA Cost)
is completed by multiplying the present value to the 50-year amortization factor. The IWR Planning Suite
II was utilized to calculate AA costs per alternative.
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Real Estate: An Initial Value Estimate (IVE) of the lands necessary to implement alternatives for this
ecosystem restoration project was included in the Average Annual costs per measure on an acre basis.
The IVE of ~$8,445 per acre provided by USACE Real Estate to accomplish plan formulation. This
number is preliminary and does not constitute the gross appraisal, which would be completed for the NER
Plan.
Table 9: Planning Level Total & Average Annual Costs per Measure, FY 2020 PL

Measure
Base Year
Period of Analysis
Discount Rate
Construction Months
Periods/Year
Construction Cost
Real Estate
Monitoring
PED
Total Initial Cost
IDC
Total Investment Cost
Present Value
Average Annual Cost

R3
2022
50 years
2.25%
1
1
$2,394,155
$2,722
$6,553
Included
$2,403,430
$27,039
$2,430,469
$2,430,469
$81,465

Phase I

H1
2022
50 years
2.25%
1
5
$1,054,429
$453,838
$4,439
included
$1,512,706
$87,422
$1,600,128
$1,600,128
$53,634

R3
2022
50 years
2.25%
1
1
$4,016,499
$10,185
$24,447
included
$4,051,131
$45,575
$4,096,706
$4,096,706
$137,315

Phase II

H1
2022
50 years
2.25%
1
5
$2,236,753
$1,693,135
$16,561
included
$3,946,449
$228,072
$4,174,521
$4,174,521
$139,923

3.6 – Cost Effectiveness & Incremental Cost Analysis
Cost effectiveness and incremental cost analysis (CE/ICA) are two distinct analyses that must be
conducted to evaluate the effects of alternative plans according to USACE policy. First, it must be shown
through cost effectiveness analysis that a restoration plan’s output cannot be produced more cost
effectively by another alternative. Cost effective means that, for a given level of non-monetary output, no
other plan costs less and no other plan yields more output at a lower cost. Subsequently, through
incremental cost analysis, a variety of alternatives and various-sized alternatives are evaluated to arrive at
a “best” level of output within the limits of both the sponsor’s and the USACE’s capabilities.
The subset of cost effective plans are examined sequentially (by increasing scale and increment of output)
to ascertain which plans are most efficient in the production of environmental benefits. The most efficient
plans are called “best buys.” As a group of measures, they provide the greatest increase in output for the
least increases in cost. They have the lowest incremental costs per unit of output. In most analyses, there
will be a series of best buy plans, in which the relationship between the quantity of outputs and the unit
cost is evident. As the scale of best buy plans increases (in terms of output produced), average costs per
unit of output and incremental costs per unit of output will increase as well. The incremental analysis by
itself will not point to the selection of any single plan. The results of the incremental analysis must be
synthesized with other decision-making criteria (i.e., significance of outputs, acceptability, completeness,
effectiveness, risk and uncertainty, reasonableness of costs) to help the study team select and recommend
a particular plan.
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Table 10. Description of Measures Evaluated

Nine (9) alternative plans, including the No Action Plan, were generated (Table 11 & Figure 22) from the
set of 4 targeted alternatives input into the IWR-Planning software (Table 10). The software identified
that 3 alternative plans were cost effective, which means that no one plan provided the same benefits as
another plan that was less costly. Three (3) alternative plans were revealed as “best buys” (Table 11),
which are deemed the most cost efficient of the 9 plans generated.
Table 11: All Plans Generated
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Figure 22: Cost Effective Analysis on All Plan Combinations
Table 12: Incremental Analysis of Best Buy Plans

Figure 23. Graphical Representation of Incremental Costs vs. Benefits
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3.7 – TSP Alternative Array
Evaluation of the alternative array resulted in three (3) alternative plans qualifying as Best Buy Plans:
 No Action
 Phase II R3 + H1 Sculpted and Natural Riverine Establishment & Hydrologic Reestablishment via
In-line Valves & Native Plant Communities
 Phase I and II R3 & H1 Sculpted and Natural Riverine Establishment & Hydrologic Reestablishment
via In-line Valves & Native Plant Communities
Based on plan formulation analyses, study problems, study objectives, acceptability to the non-Federal
sponsor, and meeting cost effectiveness criteria, it is recommended to carry forward alternative plan
Phase I and II R3 + H1 as the TSP. The NER plan selection considered that the inclusion of riverine
restoration (R3) is fundamental to the ecology of the site functionality as a whole. This decision to include
the additional restoration in the NER plan is supported by the following analysis.
When selecting a single alternative plan for recommendation from all those that have been considered, the
criteria used to select the National Ecosystem Restoration (NER) plan include all the evaluation criteria
discussed throughout this report. Selecting the NER plan requires careful consideration of the plan that
meets planning objectives and constraints and reasonably maximizes environmental benefits while
passing tests of cost effectiveness and incremental cost analyses, significance of outputs, acceptability,
completeness, efficiency, and effectiveness (ER 1105-2-100). Specific factors considered include the
following items:
Completeness – Excluding R3 (the riverine portion of the site) would not constitute a complete project, as
major fluviogeomorphic, hydrologic and connectivity functions would be left unrestored. It also leaves a
large corridor of impairments running through a newly restored riparian zone.
Acceptability – Excluding R3 (the riverine portion of the site) would not constitute an acceptable plan to
the non-Federal sponsor, as the stream and the corridor it provides for plants, animals and recreation are
vital to the site’s status as a Forest Preserve.
Cost Effectiveness – The alternative including R3 was identified as both cost effective and a best buy.
Technical Effectiveness - It would be justified to have dependencies placed on each alternative to the
other, as the intrinsic values of floodplain connectivity and the entire site’s hydrologic regime is
ultimately controlled by the stream’s ability to control overall ground water elevations and periods. The
channelization of the SBPR was purposeful to support agriculture by draining the land effectively for
crops; R3 repairs broken hydrological parameters and puts the stream elevations back to a more natural
hydrogeomorphic setting.
Efficiency – Best Buy Plan H1 meets the study objective of reestablishing the quality of riparian habitats;
however, it does not meet the study objective of reestablishing the quality of riverine habitats. Best Buy
Plan R3 & H1 meets both study objectives of reestablishing the quality of riparian and riverine habitats;
therefore, Best Buy Plan R3 & H1 has been chosen as the Final NER Plan.
Connectivity – Excluding R3 would limit connectivity within the stream channel for small stream fishes
and mussels; limit or exclude connectivity with the floodplain in terms of hydrologic functions and
species interactions that require both the stream and supporting native plant communities within the
riparian zone; and connectivity for birds, amphibians, reptiles and small and large mammals within the
riparian zone.
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Scarcity – Low-gradient, low-order streams that support valley marsh and meadow within the watershed
and the greater Chicago Region have for the most part been ditched, tiled and drained for agricultural
purposes. The few remaining riverine systems of this type are located on forest preserve or nature
preserve lands, in which they can be restored and sustained.

3.8 The Four Accounts Assessment of Benefits
The January 5, 2021 Memorandum for Commanding General, U.S. Army Corps of Engineers, Policy
Directive – Comprehensive Documentation of Benefits in Decision Document supplements the guidance
provided in ER 1105-2-100 by requiring comprehensive consideration of total project benefits including
economics (NED/NER/RED), environmental (EQ), and social categories (OSE). PDTs must identify and
analyze benefits in total and equally across a full array of benefit categories. The level of the analysis will
vary based on the magnitude of the change, its relevance to decision-making, and the availability of data,
tools, and procedures to quantify or monetize the benefit or impact.

3.8.1 National Economic Development (NED)/National Ecosystem Restoration (NER)
The Economic and Environmental Principles and Guidelines for Water and Related Land Resources
Implementation Studies, or P&G (1983), identified four planning accounts to guide plan formulation and
represent the effects of project alternatives. According to the P&G, “the National Economic Development
(NED) account displays changes in the economic value of the national output of goods and services”.
Additionally, according to the Comprehensive Documentation of Benefits in Decision Documents policy
directive (05 January 2021), project delivery teams “must identify and analyze benefits in total and
equally across a full array of benefit categories”. Thus, it is necessary to evaluate the project’s impacts on
the NED account.
As mentioned in Section 3.8.3, there are no existing recreational facilities within the South Branch Pike
River study area and so the project’s construction will not displace previous recreational activities. The
closest social property to the project area is 1.8 miles away, and project construction will minimize any
disruptions to other social or recreational facilities. Any disruptions that do occur will be minimal and
temporary.
The project is anticipated to have minimal, but non-zero, effects on the NED account. These are chiefly
incidental recreation benefits caused by the increase in supply of publicly-available land and river for
passive recreational activities. A multi-use trail will be constructed as a part of the study, chiefly for
access to the facility for O&M purposes. This land may also be used by the public for recreational
activities such as running and wildlife viewing. Additionally, the restoration of riverine area could
provide space for water-based recreation activities. However, it should be noted in both cases that
recreation is a low priority output and USACE did not formulate any single purpose recreation features as
part of the feasibility study process.
Regardless of output priority, if these additions induce a net increase in recreational activity, the project
will result in minimal but positive incidental recreation benefits to the NED account. While it is unclear in
what proportion the project area will induce substitution from other recreational areas or draw new
recreators, NED benefits will likely accrue to the nation in addition to NER, RED, and OSE effects.
Because of the challenge of dealing with non-monetized benefits, the concept of output significance plays
an important role in ecosystem restoration evaluation. Along with information from cost effectiveness and
incremental cost analyses, information on the significance of ecosystem outputs will help determine
whether the proposed environmental investment is worth its cost and whether a particular alternative
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should be recommended. Statements of significance provide qualitative information to help decision
makers evaluate whether the value of the resources of any given restoration alternative are worth the costs
incurred to produce them. Specific factors considered are discussed in Section 3.6. The significance of the
South Branch Pike River ecosystem restoration outputs are discussed in Section 5.3. O&M tasks for slope
maintenance includes the addition of stone or soil in certain areas that experience minor erosion. Natural
plant community maintenance includes the prevention of non-native and exotic species colonization and
the addition of native species overtime. Based on plan formulation analyses, study problems, study
objectives, acceptability to the non-Federal sponsor, and meeting cost effectiveness criteria, it is
recommended to carry forward alternative plan R3 + H1 as the NER plan.
Table 13: Best Buy Alternatives Benefits and Costs ($1000's)

Alternative

Total Project First Costs
Interest During Construction
Total Gross Investment
AA Cost of Total Gross
Investment
Annual OMRR&R Costs
Total AA Costs
Net NER Benefits (NAAHUs)
Total NER Benefits (AAHUs)
Cost Per Habitat Unit
CE / ICA Cost Effective

Alternative Phase II
R3 & H1
$7,997,580
$273,647
$8,271,227

Alternative Phase I and II
R3 & H1
$11,913,716
$388,108
$12,301,824

$227,238

$412,337

$2,200
$229,938

$2,700
$415,037

59.43
82.14
$4,665
Best Buy

75.39
104.15
$8,465
Best Buy

All monetary values are in Fiscal Year 2021 price levels
All annualized values are discounted using a Fiscal Year 2021 Federal discount rate of 2.5 percent; 50-year period of analysis

3.8.2 Regional Economic Development (RED)
This section presents a summary of the estimated regional economic activity that would be supported by
the South Branch Pike River Section 206 project during its construction and in the long-term by way of
its continued operation and maintenance (if applicable depending on the project alternative). The project
is located in Kenosha County, WI. The closest municipality is the village of Somers. Project
implementation will primarily consist of natural and sculpted riverine establishment via Alternative R3,
combined with the hydrologic resurgence measures of Alternative H1. Alternative H1 involves disabling
drain tiles with in-line valves and planting native plant communities. The alternative evaluated for the
purpose of this RED analysis is designated as R3+H1.
This evaluation was completed in accordance with USACE policies and evaluation procedures for the
regional economic development (RED) account, as defined by the Economic and Environmental
Principles & Guidelines for Water and Related Land Resources Implementation Studies (P&G) (1983).
The USACE Regional Economic System (RECONS) 2.0 model was used to conduct this evaluation.
RECONS is a USACE-certified regional economic model, designed to provide accurate and defensible
estimates of regional economic impacts and contributions associated with USACE projects, programs and
infrastructure. Regional economic activity is measured as economic output (sales), jobs, income, and
value added. Estimates are provided for three levels of geographic impact area: local, state, and national.
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This project contributes to the regional economy by way of expenditures associated with the following:
(1) construction and (2) annual operation and maintenance (O&M). The regional economic impacts of
Alternative R3+H1 was evaluated. These activities and resulting estimates of regional economic activity
are summarized below. Dollar values are presented in Fiscal Year (FY) 2021 price levels; job estimates
are presented as full-time equivalence (FTE).
This section represents a high-level summary of the RED analysis; for a more in-depth treatment see the
regional economic development section of Appendix A, section A9.
Project construction expenditures are assumed to occur from FY24 to FY25 at a total project cost of
$14.8 million for Alternative R3+H1. This estimate includes costs of preconstruction engineering and
design activities, as well as real estate, monitoring, and construction activities. Construction activity
would result in spending on goods and services (e.g., materials and labor), and is a stimulus to the
regional economy.
In total, construction expenditures associated with Alternative R3+H1 would support about 171 full-time
equivalent jobs, $10.3 million in labor income, $9.6 million in value added, and $16.5 million in
economic output in the Kenosha County, WI local impact area. Nationally, these expenditures would
support 325 full-time equivalent jobs, $21.7 million in labor income, $25.6 million in value added, and
$45 million in economic output.
The economic activity supported by the selected project alternative during its construction is proportional
to project expenditures in a given year (e.g., if 20% of expenditures are in incurred in FY24,
approximately 20% of the total economic activity is attributed to FY24).
Average Annual O&M for Alternatives R3+H1 is estimated to be relatively minor and inexpensive, a
total of $2,700 per year (FY21 prices). These expenditures will take place for 50 years post-construction,
roughly from FY26 through FY76. Similar to construction expenditures, annual O&M expenditures are a
stimulus to the regional economy, although this stimulus is relatively minor considering the small relative
magnitude of annual O&M costs. In total, average annual O&M expenditures would not support full-time
equivalent jobs, but would contribute to $1,613 in labor income, $1,884 in value added, and $2,673 in
economic output in the Kenosha County, WI local impact area. Nationally, these expenditures support
about $3,741 in labor income, $4,623 in value added and $7,470 in economic output.
In its entirety, this RED evaluation demonstrates the regional economic activity that would be supported
in the short-term (construction) and long-term (continued O&M) as a consequence of the South Branch
Pike River ecosystem restoration project.
Comparative Regional Economic Activity Supported
In its entirety, this RED evaluation demonstrates the regional economic activity that would be supported
by the implementation of Alternative R3+H1 (FY24-25), as shown in Table 14.
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Table 14: Economic Activity Supported by Implementation of Alternative R3+H1, FY24-FY25, FY21 Price Level*

Area

Local Capture

Output

Jobs*

Labor Income

Value Added

Local
$11,697,143 135.7
$8,741,418
$6,784,668
Direct Impact
$4,762,364 35.6
$1,576,018
$2,860,819
Secondary Impact
$11,697,143
$16,459,507 171.3
$10,317,437
$9,645,486
Total Impact
State
$12,793,769 149.8
$10,067,323
$7,614,773
Direct Impact
$14,179,981 82.2
$4,563,530
$7,871,155
Secondary Impact
$12,793,769
$26,973,750 232.0
$14,630,853
$15,485,928
Total Impact
US
$14,702,739 180.8
$12,194,842
$9,163,963
Direct Impact
$30,292,921 144.2
$9,524,775
$16,440,370
Secondary Impact
$14,702,739
$44,995,661 325.0
$21,719,617
$25,604,333
Total Impact
*Jobs are presented in full-time equivalence (FTE). Economic activity supported by the project during its
construction is proportional to project expenditures in a given year (e.g., if 20% of expenditures are in
incurred in FY24, approximately 20% of the total economic activity is attributed to FY24).

3.8.3 Other Social Effects
In accordance with policy laid out in the Comprehensive Documentation of Benefits in Decision
Documents policy directive (dated January 5th , 2021), all USACE planning documents must thoroughly
catalogue the benefits and costs which would accrue to all four of the Economic and Environmental
Principles and Guidelines planning accounts as a result of project implementation. This policy directive
was authored as a supplement to ER 1105-2-110 (the Planning Guidance Notebook). Although the NER,
RED, and EQ accounts have already been explicitly discussed in this report, the aforementioned policy
directive requires consideration of the “urban, rural, and community impacts; life, health, and safety
factors; displacement, and long-term productivity impacts” of the project alternatives; in other words,
impacts to the Other Social Effects account. Many of these impacts are examined in other sections of this
report and are summarized below.
The study area totals approximately 246 acres. It is conceivable that during the roughly two-year
construction period, minor traffic delays could occur as a result of the increased construction; however,
these impacts are likely to be small and transitory considering the relatively rural setting of the project.
Possible traffic impacts will likely be the same across all alternatives, and no long-term traffic impacts
will take place.
Since the project consists only of open-space parcels, (agricultural fields) no displacement of residents
would occur; however, implementation of the project will result in the conversion of agricultural land to
restored habitat. All of the proposed projects would cause minor and temporary increases in noise levels
during the day beyond current conditions. The minor noise effects would stem from construction
machinery utilized for excavation, grading banks, placing cobble riffles, and removal of trees and brush.
Construction activities would be restricted to adhere to local noise ordinances in order to minimize shortterm adverse impacts. Long-term, the proposed projects would have no effect to ambient noise levels.
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It is unlikely that construction of either alternative would induce flood damages, and consequently life
safety risk is minimal. The accounting costs of the project alternatives reflected in the total project cost
estimates do not reflect the opportunity costs of the project; namely, the economic benefits that would
accrue to the community from commercial development of the project parcels. However, commercial
development would also lead to an increase in impervious surfaces, and greater flood risk. In the context
of climate change, flooding events are likely to become more frequent and intense. In this case, the
natural ecosystem features restored as part of the project offer climate adaptation capabilities that
commercial development does not. Ecosystem restoration also offers carbon sequestration benefits that
commercial development alone does not and can directly contribute to climate adaptation in this way as
well. This is particularly important given that there are likely to be relatively minor (and Clear Air Actcompliant) local emissions increases during the project’s construction period.
No impacts to current recreational amenities will be induced during the construction phase of the study.
Likewise, the proposed project would have no short-term impacts to social properties. The closest social
property to the study area would be Hawthorn Hollow, which is approximately 1.8 miles northeast of the
downstream end of Phase II. Due to the distance from the study area, there would be no temporary
construction impacts to nearby social properties. In the long term, social properties and recreation
opportunities in the area would be greatly increased by the project, providing recreational benefits to
residents of the surrounding areas. The river’s restoration will provide considerable recreation
opportunities for canoers and kayakers.
A multi-use trail will be constructed as part of the study. The trail will provide access for Operations and
Maintenance (O&M) for both Kenosha County and the utility company. O&M activities will require
vehicles to drive on the trail to access project features and utility equipment (poles and overhead lines).
Kenosha County is responsible for long term O&M of the plantings and other project features. The utility
company has a 205-foot wide easement through the study area and locating the multi-use trail within the
easement provides the utility company the access they need to their poles and overhead lines. Two openbottomed box culverts will be added to Phase I where the new river channel crosses the multi-use trail.
The multi-use trail utilizes these two box culverts in order to ensure access to utility poles and overhead
lines. Concentrating access along a designated pathway avoids unnecessary trampling of restored
vegetation and allows for natural communities to develop. In addition, the multi-use trail will provide
incidental recreation benefits as by providing public access to the restored ecosystem project for activities
such as walking and wildlife viewing. However, recreation is a low priority output and USACE did not
formulate any single purpose recreation features as part of the feasibility study process (Appendix E,
Section VII, Planning Guidance Notebook). Any potential development of single purpose recreation
features in the future, such as outdoor furniture or paving alterations, would be carried out at 100% nonfederal cost and subject to a Section 408 permit to request alteration of a completed USACE project (EC
1165-2-220).
This study/project also has great potential to provide critical migratory bird food and cover. The potential
exists for returning ecosystem functions to a stretch of migratory corridor along the SBPR which resides
within the Lake Michigan Route of the Mississippi Flyway. Migratory birds are of great ecological and
economic value to this country and to other countries. They contribute to biological diversity and bring
tremendous enjoyment to millions of Americans who study, watch, feed, or hunt these birds throughout
the United States and other countries. Bird watching specifically generates roughly 40 billion dollars of
economic stimulus in the United States each year via trip and equipment expenditures, according to the
U.S. Fish and Wildlife Service’s 2016 Birding in the United States report (FWS 2016). While it is
unknown whether these expenditures would have been spent on other goods in the absence of
birdwatching opportunities, prior academic research has focused on the economic consumer surplus
benefits that birdwatching specifically yields to the public. A 2020 meta-analysis of the environmental
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economics literature on bird watching found that, on average, bird watchers reap roughly $56 of
consumer surplus per day from birding (Bonacquist-Currin 2020). Additionally, a 2015 paper found that
migratory bird watching ecosystem services are worth approximately 2800 to 4000 per hectare, although
the study context was an urban wetland in Mexico (Revollo-Fernandez 2015). While these studies’ results
cannot be qualitatively generalized to the context of this project, they produce strong evidence that the
project may induce economic benefits not captured in CE/ICA or RED analysis.
As summarized elsewhere in this report, the proposed project would have no short-term adverse impact
on minority populations, low-income populations, or children. The surrounding areas of Kenosha County
are relatively similar to the state of Wisconsin as a whole along all relevant socio-demographic statistics.
In fact, the percentage of impoverished people in the study area is less than the statewide percentage. The
demographic composition of those who will use the project’s recreational amenities is unclear, but the
project could potentially benefit historically underserved and environmental justice communities.

3.8.4 Environmental Quality (EQ)
The effects of all the action alternatives would be the same. See Chapter 4 for the discussion of the
impacts to environmental, recreation, cultural, and historical resources. Chapter 4 discusses the associated
environmental affects, ecological significance, risks, uncertainties, and other components to identify the
Final NER Plan (Recommended Plan).

3.9 Significance of Alternative Outputs
Because of the challenge of dealing with non-monetized benefits, the concept of output significance plays
an important role in ecosystem restoration evaluation. Along with information from cost effectiveness and
incremental cost analyses, information on the significance of ecosystem outputs can help determine
whether the proposed environmental investment is worth its cost and whether a particular alternative
should be recommended.
See Section 4.1.5 for a discussion of the effects of the alternative array on hydrology and hydraulics. The
purpose of the project is to restore native habitat structure and function in the study area within the
hydrologic parameters of the SBPR watershed.
See Section 4.3 for a discussion of the effects of the alternative array on the socio-economic makeup of
the surrounding municipalities. The proposed project is expected to have long-term beneficial effects for
environmental justice communities and children. The proposed project is ecosystem restoration and
would ultimately provide recreational opportunities for the study area communities once construction is
completed. Overall, the proposed project would have no short-term adverse impacts to environmental
justice communities or children; long-term beneficial effects to these communities would occur.
See Section 4.3.4 for a discussion of the alternatives’ impacts on recreation. The proposed project would
have long-term beneficial impacts to recreational opportunities in that the project area would create
additional passive recreational opportunities for the public once construction is complete. The proposed
project includes a multi-use trail that would be accessible for walking, biking, and bird watching.
See Section 4.6 for a discussion on the institutional recognition through various statutes and executive
orders. The assessment process indicates that this project would have only beneficial impacts upon the
ecological, biological, social, or physical resources of this area, and would provide environmental benefits
to the southeastern Wisconsin region.
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A detailed discussion of the Significance of the TSP/NER Plan Outputs can be found in Section A10 of
Appendix A.
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CHAPTER 4 – AFFECTED ENVIRONMENT & EFFECTS DETERMINATION*
This chapter describes the affected environment and environmental consequences of the No Action
Alternative and the Recommended Plan. The affected environment is an inventory and forecast of critical
resources (e.g., physical, environmental, social, etc.) relevant to the problems and opportunities under
consideration in the planning area. This information is used to define and characterize the problems and
opportunities. A quantitative and qualitative description of these resources is made, for both current and
future conditions, and is used to define existing and future without-project conditions. EX conditions are
those at the time the study is conducted. The forecast of the FWOP condition reflects the conditions
expected during the period of analysis. The FWOP condition provides the basis from which alternative
plans are formulated and impacts are assessed. Since impact assessment is the basis for plan evaluation,
comparison and selection, clear definition and full documentation of the without-project conditions are
essential. Gathering information about historic and existing conditions requires an inventory. Gathering
information about potential future conditions requires forecasts, which should be made for selected years
over the period of analysis to indicate how changes and other conditions are likely to have an impact on
problems and opportunities. Information gathering and forecasts will continue throughout the planning
process. As such, Chapter 4 contains the following:
 An inventory of relevant historic conditions;
 An inventory of relevant current conditions and the studies that have been completed to identify
those conditions; and
 A forecast of future without-project conditions.
NEPA requires that the environmental effects of a project be analyzed for significance. Under NEPA,
impacts are considered significant because of their context (location sensitivity) and intensity (magnitude
of impact) (40 Code of Federal Regulations [CFR] Section 1508.27). For the purposes of NEPA, potential
project effects are assessed in relation to the conditions described in the No Action Alternative. For this
impact analysis, effects are evaluated against existing conditions since these conditions either reasonably
represent future conditions in the project area or because existing conditions will facilitate full evaluation
and disclosure of the greatest potential impacts of the proposed project. This analysis also makes the
distinction between adverse and beneficial effects that may result by implementation of the TSP. This
chapter meets NEPA requirements for determination of the overall impact of the TSP. The terms
environmental consequences, environmental impacts, and environmental effects are synonymous in this
analysis.
The structure of each section is as follows:
Environmental Setting
 Existing Conditions. This section describes the environmental setting and considers
environmental conditions in Phase I and Phase II at the time that the feasibility study was being
prepared.
Environmental Consequences
 Basis of Significance. This section provides the criteria used to define the level at which an effect
would be considered significant. Significance criteria (sometimes called thresholds of
significance) in this Feasibility Study are based on factual or scientific information and data, and
regulatory standards of Federal, state, and local agencies.
 Effects. To comply with NEPA, effects of the TSP are evaluated. Effects in the analysis are not
differentiated, but they could be direct, indirect, or a result of reasonably foreseeable activities
within the period of analysis.
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Each effect is accompanied by a finding or conclusion, as required. Figure 24 provides a key for relating
the effect findings by relative severity (increasing degree of adversity to the environment).

Significant
Unavoidable Effects
Significant Effects
Less than Significant
Effects

• This effect would cause a substantial adverse change in the environment that cannot be avoided or
mitigated to a less than significant level if the project is implemented. Even if the effect finding still is
considered significant with the application of mitigation, the lead agencies are obligated to consider
all feasible measures to reduce the severity of the effect.

• Would cause a substantial adverse change in the physical conditions of the
environment. Effects based on the significance criteria fall into 2 categories: those for
which there is feasible mitigation available that would avoid or reduce the
environmental effects to less than significant levels and those for which either there is
no feasible mitigation available or for which, even with implementation of feasible
mitigation measures, there would remain a significant adverse effect on the
environment. Effects that cannot be reduced to a less than significant level by
mitigation are identified as significant and unavoidable, as described above.

• Would cause no substantial adverse change in the environment as measured by applicable
significance criterion; therefore, no mitigation would be required.

No Effects

• Would cause no discernible change in the environment as measured by applicable significance
criterion; therefore, no mitigaiton would be required.

Beneficial

• Would provide benefit to the environment as defined for that resource.

Figure 24: Classification of Effects Thresholds Based on CEQ Guidelines

4.1 – Physical Resources
4.1.1 – Weather, Climate & Climate Change
Existing Conditions. Weather patterns significantly affect conditions within the South Branch Pike River
watershed, as they dictate the frequency and timing of precipitation and subsequent flood pulses. Because
more than half of the rainfall occurs from April to September (Table 15 and Figure 25), flood events in
the watershed are more likely to occur during that time. In winter, total snowfall is generally heavy with
an average annual snowfall of approximately 36 inches (U.S. Climate Data, 2021). The annual average
high temperature for the area is 55°F, while the annual average low temperature is 40°F. Average annual
precipitation is approximately 36.14 inches (U.S. Climate Data, 2021). The freeze-free season is slightly
more than 180 days in Kenosha and Racine counties. The median date of last spring freeze is around early
May while the first autumn freeze typically occurs around mid-October. There is a potential for average
global temperatures to increase, weather to become flashier and stronger, and droughty periods with
singular high rainfall events. The key to sustainability within these conditions is to have highly diverse
(high species richness & heterogeneous genotypes) riparian plant communities established so that they
can ebb and wan with the changing climate patterns, which is termed adaptation. The anthropogenic
changes to the SBPR aquatic ecosystem have caused greater changes than climate change is anticipated to
induce, and the river already has a high degree of hydrologic flashiness due to the agricultural nature of
the watershed. A more detailed discussion of climate change can be found in Appendix D – Hydrology
and Hydraulics.
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Table 15: Average Temperatures and Precipitation by Month for Kenosha and Racine Counties

Jan
Avg. High (ºF)
30
Avg. Low (ºF)
16
Avg.
1.76
Precipitation (in.)

Feb
34
20

Mar
43
28

Apr May Jun
53
63
73
38
46
57

Jul
79
64

Aug
78
63

Sep
71
55

Oct
60
44

Nov
47
33

Dec
34
21

1.39

2.57

3.77

3.63

4.05

3.47

2.99 2.82

2.12

3.94

3.63

Figure 25: Seasonal Cycle of Average Temperatures and Precipitation in Kenosha and Racine Counties (Source:
U.S. Climate Data, 2021)

Climate & Climate Change
The climate of the study area is predominantly continental with some modification by Lakes Michigan
and Superior.
USACE is undertaking its climate change preparedness and resilience planning and implementation in
consultation with internal and external experts using the best available and actionable climate science. As
part of this effort, the USACE has developed concise reports summarizing observed and projected climate
and hydrological patterns, at a hydrologic unit code (HUC2) watershed scale. The information cited in
these reports comes from reputable, peer-reviewed literature and authoritative national and regional
reports. Trends are characterized in terms of climate threats to USACE business lines. The reports also
provide context and linkage to other agency resources for climate resilience planning, such as downscaled
climate data for sub-regions, and watershed vulnerability assessment tools.
The USACE literature review report focused on the Great Lakes Region was finalized in April 2015
(USACE, 2015). The South Branch Pike River Watershed is located in the Great Lakes Region.
According to the Fourth National Climate Assessment, 42% more precipitation is falling in the Great
Lakes Region now as compared with the first half of the 20th century, and that the precipitation is
concentrated in larger events.
Based on a review of four studies (USACE, 2015), the project total annual precipitation is expected to
have a small increase when compared to the historic record and the precipitation extremes are projected to
see a large increase. It is noted that consensus between the studies is low, and although most studies
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indicate an overall increase in observed average precipitation, there is variation in how these trends
manifest both seasonally and geographically.
For the Great Lakes Region, an increase in temperatures have been observed and additional increases in
temperature are predicted for the future. In addition, for the Great Lakes Region, “nearly all studies note
an upward trend in average temperatures, but generally the observed change is small. Some studies note
seasonal differences with possible cooling trends in fall or winter.” There is a strong consensus within the
literature that temperatures are projected to continue to increase over the next century.
The Wisconsin Initiative for Climate Changes Impacts scenarios suggest that two to three additional
heavy precipitation events, defined as daily precipitation rate of two or more inches, can be expected per
decade in Wisconsin by the mid-21st century. This would correspond to a 25 percent increase in the
frequency of heavy precipitation. Kunkel et al. (2012) reported that the multi-model mean change in the
number of days with precipitation greater than one inch from the nine North American Regional Climate
Change Assessment Program simulations varies from little or no change in the southeastern and eastern
portion of the Midwest region to an over 30% increase in the northern portion of the region by midcentury. The percentage increases in frequency are projected to be larger for more extreme precipitation
events (e.g., precipitation rates greater than one inch, two inches, three inches, and four inches). More
generally, Schoof et al. (2010) found that, based on downscaled climate projections from ten Global
Climate Models, intense precipitation events in the Midwest are likely to either continue at their current
frequency or increase in frequency, regardless of the sign of the change in total precipitation.
Assessment Methods and Basis of Significance
Impacts to weather/climate would be considered significant if the proposed project were to 1) cause a
permanent or long-term change to climate, or 2) introduce a major greenhouse gas emission source.
Temporary and localized impacts are considered insignificant, especially if the use of best management
practices can reduce the impact or duration of the impact.
Implementation of the proposed project would have a short-term, negligible impact primarily due to the
generation of GHG emissions from fossil fuel combustion during construction activities. The EPA’s
source permitting applicability threshold for GHG emissions is 75,000 carbon dioxide equivalents (CO2 e)
tons per year. Although GHG emissions were not calculated for this project, a small construction project
including the building and demolition of buildings generates approximately 1,604.2 tons of CO2 e
annually. For the proposed project, the majority of construction would occur within the first year of the
contract. After that, small construction vehicles may be needed up to four years for controlling invasive
plant species and ensuring native plant species establishment. After the end of the contract, the restoration
is anticipated to be sustainable with little O&M required. Considering the proposed project is ecosystem
restoration, it is likely that the amount of GHG emissions generated during construction of the project
would be similar or less than the small construction project emissions of 1,604.2 CO2 e tons annually. In
addition, this number is well below the threshold of 75,000 CO2 e tons per year used by the EPA for
permitting. Long-term the proposed project would have no adverse effect on climate or GHG emissions.
According to the United Nations estimates, ecosystem restoration projects have the potential to eliminate
up to 26 gigatons of GHGs from the atmosphere (BBVA, 2021). Therefore, cumulatively with other
ecosystem restoration projects, the proposed project could have a long-term beneficial impact on climate
and GHG emissions.

4.1.2 – Air Quality
Existing Conditions. The Federal Clean Air Act requires the EPA to set national ambient air quality
standards (NAAQS) for six criteria pollutants (i.e., carbon monoxide, lead, nitrogen dioxide, particulate
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matter, ozone, and sulfur oxides) which are considered harmful to public health and the environment.
Areas not meeting the NAAQS for one or more of the criteria pollutants are designated as
“nonattainment” areas by the EPA. The study area, in Kenosha County, Wisconsin, is currently within a
non-attainment area (EPA, 2020). Kenosha County (Milwaukee-Racine, WI area) was previously in nonattainment for 1-hour ozone (1992-2004) and 8-hour ozone (2004-2011). In addition, Kenosha County
(Chicago-Naperville, IL-IN-WI area) is in non-attainment for 2008 8-hour ozone (2012-2021) and
Kenosha County (Chicago, IL-IN-WI area) is in non-attainment for 2015 8-hour ozone (2018-2021). The
project area is currently in compliance with the State Implementation Plan which addresses the ozone
issues.
Assessment Methods and Basis of Significance
Impacts to air quality would be considered significant if the proposed project were to 1) result in a
permanent or long term deterioration of air quality, or 2) introduce a major source as defined under the
Clean Air Act. Temporary and localized impacts are considered insignificant, especially if the use of best
management practices can reduce the impact or duration of the impact.
Implementation of the proposed project would involve the use of small diesel and gasoline powered
engines. As a best management practice, all equipment would be required to comply with current
emissions and fuel regulations, which minimize the emissions impact. The use of earthmoving equipment
could result in the release of particulates (dust) during the project construction. As best management
practices, the area of unstabilized soils exposed at any time would be minimized. The construction
contractor would be required to control dust by watering or other means. The work is temporary and all
emissions will be localized at the project area. No permanent or long term air impacts are anticipated.
During the project construction, heavy equipment would cause minor, temporary air quality impacts,
however all equipment will comply with federal vehicle emission standards, and dust control measures
will be implemented during construction. Temporary mobile source emissions from this project are de
minimis in nature in terms of the National Ambient Air Quality Standards and the State Implementation
Plan, and as such, a general conformity analysis was not completed.

4.1.3 – Soils
Existing Conditions. The area of southeastern Wisconsin where the South Branch Pike River watershed
lies was covered by the most recent glacial event known as the Late Wisconsin Glaciation that began
approximately 30,000 years ago and ended around 9,500 years ago (RPWIN, 2013). During this period
the earth’s temperature warmed and the ice slowly retreated leaving behind moraines glacial ridges where
it stood for long periods of time. As the glaciers from this period receded, they scoured out what has
become the Great Lakes and left behind a nearby terminal moraine known as the Kettle Moraine. The
composition of the soil in the South Branch Pike River watershed is also a remnant of the ancient ice
movement. Above the bedrock lies a layer of deposits left behind from the glaciers, consisting of clay,
silt, sand, and limestone cobble (RPWIN, 2013).
The current land uses are for agricultural cultivation and open lands. There is no history of quarrying or
industrial or commercial land use in the project area. The soils are considered to be chemically clean due
to the lack of anthropogenic impacts (See Section 4.4). An evaluation of soil quality was conducted
following the requirements of Wisconsin Statute NR 500.08 (Appendix H). It is concluded that the site
soils are clean and exempt from regulation.
Assessment Methods and Basis of Significance
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Impacts to geological resources would be considered significant if the proposed project were to 1) violate
a Federal, state, or local law or regulation protecting geological resources (e.g. impacted unique
landforms or rock formations).
The study area is made up of 16 soil types (Table 16, Figure 26 and Figure 27) which generally are poorly
drained with 4 of the soil types frequently ponding and 2 soil types occasionally ponding.
Soils making up at least 10% of the study area include: Ashkum silty clay loam (AtA), Aztalan loam
(AzB), Matherton loam, clayey substratum (MIA), Montgomery silty clay (Mcz), Hebron loam (HeB2),
Varna silt loam (VaB) and Ogden muck (Oc). Hydric soils are those soils that formed under conditions of
saturation, flooding, or ponding long enough during the growing season to develop anaerobic conditions
in the upper portion of the soil to support the growth and reproduction of hydrophytic vegetation.
The hydrologic soils group can be used to estimate the amount of infiltration that can be expected from a
certain soil. Under the hydrologic soils group classification system, soils are grouped A to D with “A”
having the lowest runoff potential (highest infiltration rates) and “D” having the highest runoff potential
(lowest infiltration rates).
Table 16: Characteristics of Soil Types in Phase I and II of the SBPR Study Area

Phase I
Soil Type

Soil Characteristics

Hydric
Soil
Rating
Yes

Depth to
Water
Table
0-12
inches

Drainage
Class

Frequency
of Ponding

Native
Vegetation

Poorly
Drained/

Frequently

Marsh
grasses and
sedges.

AtA Ashkum
silty clay
loam

Very deep, poorly
drained soils on till
plains.

AzB Aztalan
loam

Very deep, somewhat
poorly drained soils
formed in loamy outwash
and in the underlying
mostly clayey and silty
stratified lacustrine
deposits on glacial lake
basins and stream
terraces.
Very deep, somewhat
poorly drained soils on
till plains

No

0-12
inches

Somewh
at poorly
drained/
None

None

Prairie
grasses with
a few trees

No

0-24
inches

None

Prairie
grasses

Very deep, moderately
well drained soils formed
in loamy outwash and in
the underlying mostly
clayey and silty stratified
lacustrine deposits on
glacial lake basins and
stream terraces.
Very deep, somewhat
poorly drained soils

No

60-80
inches

Somewh
at poorly
drained/
None
Well
drained

None

Mixed
hardwood
forest,
mainly of
oaks

No

0-24
inches

Somewh
at poorly
drained

Occasional

Prairie grass

EtB Elliott silt
loam
HeB2 –
Hebron
loam

MgA –
Martinton
silt loam
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sediments on lake plains.
MIA Very deep, somewhat
Matherton
poorly drained soils
loam,
formed in loamy
clayey
glaciofluvial material
substratum
over gravelly or sandy
outwash on outwash
plains, valley trains, and
stream terraces on terrace
landscapes.
Mzc Very deep, poorly
Montgomer
drained or very poorly
drained soils formed in
y silty clay
fine-textured lacustrine
sediments.
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No

0-24
inches

Somewh
at poorly
drained

Occasional

Yes

About 0
inches

Very
poorly
drained

Frequent

VaB –
Very deep, moderately
Yes
Varna silt
well drained soils on till
loam
plains.
Phase II – some soils listed for Phase I above plus:
MeB2 Very deep, moderately
Yes
Markham
well drained soils on
Wisconsin till plains.
silt loam

24-42
inches

Moderate
ly well
drained

None

24-42
inches

Moderate
ly well
drained

None

MzfA Mundelein
silt loam

No

12-24
inches

Somewh
at poorly
drained

None

Yes

About 0
inches

Poorly
drained

Frequent

Marsh
grasses and
a few trees.

Yes

About 0
inches

Frequent

Not
available

No

24-32
inches

Very
poorly
drained
Well
drained

None

Tall prairie
grasses.

Na –
Navan silt
loam

Oc –
Ogden
muck
SzB –

Very deep, somewhat
poorly drained soils
formed in loess or silty
material and the
underlying calcareous
stratified loamy
Wisconsinan outwash on
outwash plains and lake
plains.
Very deep, poorly
drained soils formed in
loamy outwash and in
stratified mostly clayey
and silty stratified
lacustrine deposits on
glacial lake basins and
low stream terraces.
Muck and silty clay.
Very deep, moderately
well drained soils formed
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Forest of red
maple,
American
elm, white
ash, swamp
white oak,
American
basswood,
and hickory.
Herbaceous
wetland,
mixed with
deciduous
hardwood
trees.
Prairie grass

Prairie grass
having
recent
encroachme
nt of
hardwood
trees.
Prairie
grasses

South Branch Pike River Section 206 WRDA
Final Integrated Feasibility Report & EA
Symerton
loam
VaB2 –
Varna silt
loam
WgB Warsaw
silt loam

WhB –
Warsaw
silt loam

in a thin mantle of loess,
loamy outwash, and in
the underlying till or
lacustrine sediments.
Very deep, moderately
well drained soils on till
plains.
Well drained soils formed
in loamy sediments and
in the underlying gravelly
outwash on outwash
plains, terraces, kames,
and valley trains.
Well drained soils formed
in loamy sediments and
in the underlying gravelly
outwash on outwash
plains, terraces, kames,
and valley trains.
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Yes

24-42
inches

No

No
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None

Prairie grass

60-80
inches

Moderate
ly well
drained
Well
drained

None

Tall prairie
grass

60-80
inches

Well
drained

None

Tall prairie
grass
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Figure 26: Phase I Soil map (Source: NRCS web soil survey accessed at:
https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx)
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Figure 27: Phase II soil map. (Source: NRCS soil web survey accessed at:
https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx)
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Construction activities due to the proposed project would include soil disturbance either through ground
clearing and excavation. Impacts to soil would be short-term and temporary lasting only the duration of
construction activities. Best management practices such as erosion controls and prompt stabilization of
open earthwork areas to minimize erosion would be implemented to minimized temporary adverse
impacts. No long-term impacts to soils are expected since the proposed project will result in the land
remaining open land, with no changes to permeability.

4.1.4 – Fluvial Geomorphology
Existing conditions of natural processes. Natural processes such as sediment transport and channel
capacity have been adversely impacted within the SBPR due to historical channel modifications and
growing urban land use (WDNR, 2010). In general, the SBPR is a small-to-medium sized warm water
stream that exhibits flashy flow patterns. This means the river runs too high and fast when it rains and too
low, slow and warm when the weather is dry. Stream sections are often steeply channelized and erosive
with bank heights ranging from 9 to 22 feet (WDNR, 2010).
Restored stream reaches would be established via natural processes once agricultural silts and sediments
are removed from the channel. Large woody debris (LWD) and/or rock structures would be placed in the
river at select locations identified for natural channel formation. These structures would direct flow to
induce the natural process of cut and fill alluviation. The process naturally creates and sustains riverine
habitats including but not limited to oxbows, backwaters, islands, riffles, pools, undercut banks,
substrates, sandy point bars and large woody debris inputs. The structures would eventually become
integrated into established bank or stream habitat. Locations would be determined by reach velocities,
where velocities in the range of 2.5 ft/s or greater could be selected for stone or LWD placement to push
stream movement and sort materials, with lower velocities inducing the deposition of material onsite.
Project velocities for frequent (1-2 year) rainfall events range from very slow to 2 ft/s, therefore these
processes are expected to occur slowly over multiple years. Project velocities are generally lower than
existing and offsite ditch velocities that rise above 3 - 5 ft/s. Movement associated with natural
establishment measures would be contained to the site and localized in terms of watershed sediment
transport. Combined with the removal of agricultural sediments, a natural and improved flow regime is
expected to decrease turbidity in the river channel. By using stream power to shape the channel, the result
is a more stable system.
Channel Morphology. Historic stream and shoreline modification are widespread occurrences throughout
the South Branch Pike River watershed because it was once common practice for land to be cleared right
up to the streambanks to harvest lumber and create cropland (WDNR, 2010). Decades of floodplain
development and increases in impervious surfaces (e.g., roads, rooftops, parking lots, etc.) in urbanized
watersheds like the South Branch Pike River have led to historic stream channel lining, deepening,
straightening, and relocating to move stormwater off the land and downstream more swiftly (WDNR,
2010).
Most of the study area was in crop production and extensive agricultural drainage systems that utilize
ditches and tiles are found through much of the site. These areas consist of highly disturbed wetlands,
unassociated woody growth, and Eurasian meadows consistent with artificially drained hydric soils. The
natural hydraulics of the ditch was impaired due to the side casting of excavated sediment along its banks.
The inability of water to overtop the banks during storm events prevented adjacent wetland areas from
becoming inundated. This also allowed hydraulic forces during storms to erode the banks, channelizing it.
Implementation of the proposed project would result in beneficial effects to fluvial geomorphology and
natural topography within the project area limits. Restoration of the stream channel morphology will aid
in the restoration of sediment transport and critical hydraulic parameters. Fluvialgeomorphic processes
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would be further restored by removing invasive plant species that cause stream banks to unravel and
unnaturally erode.
Substrates & Sediment
During collection of data for the QHEI by USACE (May 2021), substrates within the SBPR were
qualitatively defined. Substrates within the study area are primarily comprised of muck and silt with
extensive areas of moderate to heavy deposition ranging from 3 inches to more than 12 inches thick
throughout the reach. In addition to the majority substrate composition of muck and silt, Phase I of the
study area included limited portions of gravel, sand, and detritus. This is in stark contrast to the reference
site at Hawthorn Hallow. Substrate composition within the reference site included boulders, cobble,
gravel, sand, and some detritus from allochthonous leaf litter. These substrates were not heavily silted
over with deposits. The reference site substrate composition represents a higher quality of substrates for
aquatic habitat than the study area.
Sustainability & Resilience
The SBPR has been maintained as a channelized agricultural ditch, which has lost its fluvial processes
that create and sustain riverine habitats. These impairments are caused by impeding riverine hydraulics,
channel meandering and migration, sediment transport, and substrate sorting, which result in a loss of
structural habitat heterogeneity. The proposed project would restore natural fluvial processes to provide
sustainable riverine functions and structure to restore resilient habitats under various weather conditions.
Assessment Methods and Basis of Significance
Impacts to fluvial geomorphology would be considered significant if the proposed project were to 1)
result in further loss of natural riverine processes. For example, a significant impact would occur if the
proposed action increased erosion above normal occurrence, interfered with sediment transport, interfered
with channel development and instream habitat, or reduced channel capacity. Implementation of the
proposed project would result in beneficial effects to fluvial geomorphology and natural topography
within the project area limits. Restoration of the stream channel morphology will aid in the restoration of
sediment transport and critical hydraulic parameters.
Once targeted woody and invasive species are removed, excavation and grading would be performed to
achieve hydrology, slopes, and stream configuration. Equipment would be land based, and temporary
cofferdams would be placed to allow for work to be done in the dry. Agricultural silts and sediments
would be removed from the channel and placed upland, with no discharge of untreated return water.
Meanders and braids would be incorporated into the channel. Stream banks would be graded to produce
terraces for plant communities, reduce slopes, and increase floodplain connectivity. Sidestream wetland
shelves, pocket wetlands, and habitat for transitional communities would also be achieved in riparian
areas adjacent to the stream. All materials will be beneficially placed and managed onsite to the
maximum extent possible. Graded areas will be planted with native seeds, plugs or shrubs and
immediately stabilized to prevent erosion. Channel/habitat structures including small cobble and gravel
features and large woody debris would be placed at various locations along the stream where severe
erosion points exist or the opportunity for providing sustainable habitat structure is available. The stone
and large woody debris material would be placed to induce stream stability and not impede or attenuate
flood-flows.

4.1.5 – Hydrology & Hydraulics
Existing Conditions. The South Branch of the Pike River originates as a drainage way near Highway 50
in Kenosha County (WDNR, 2010). From there, it flows north along the Union Pacific Railroad, picking
up contributions from agriculture drainage tiles and several tributaries including Airport Branch and
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Somers Branch. The South Branch Pike River converges with the North Branch Pike River at Petrifying
Springs Park in the Town of Somers in Kenosha County. The confluence of the South Branch Pike River
and North Branch Pike River creates the Pike River. Approximately one-quarter mile downstream from
the confluence of the South and North Branch Pike rivers, the Pike River flows into a three-acre
impoundment located within Petrifying Springs County Park. The river’s flow may be augmented by
groundwater discharged from springs located within the impoundment. From Petrifying Springs County
Park, the Pike River flows generally easterly to within approximately one mile of the Lake Michigan
shoreline, where it is joined from the north by Sorenson Creek, a major tributary. The Pike River then
flows southerly for about four miles until it discharges to Lake Michigan, approximately one mile north
of the City of Kenosha Harbor (WDNR, 2010).
Hydrology
Information from SEWRPC and U.S. Geological Survey streamflow gage No. 04087257 were used to
calculate updated flood frequency relationships (Table 17). The 1-percent annual exceedance probability
(AEP) discharge is 233 cubic feet per second.
Table 17: Summary of Flows for South Branch Pike River

River
Station
(RS)
6.38
5.811
5.562
4.856

50% AEP

20% AEP

10% AEP

4% AEP

2% AEP

1% AEP

0.2%
AEP

65.0
61.3
96.4
144.6

100.8
95.1
149.6
224.4

124
117
184
276

142
132
203
307

155
143
218
330

168
153
233
353

199
179
267
408

The main impairment to hydrology within the study area is caused by the vast subsurficial drain tile
system currently in place. This drain tile system was designed to dry out the upper few feet of the soil in
order to grow crops. Secondary effects of this drain tile system is the loss of soil characteristics, lower
flows during dry periods, and ultimately the loss of wetland plant and animal species. Although the
increased amounts of water entering the site due to surrounding agriculture and urbanization have had
moderate impairing effects on the way the stream behaves, past practices of stream channelization
imparted most of the degradation.
Hydraulics
Hydraulics within the existing SBPR channel are limited within the project area. During the field
evaluation for the QHEI, only one riffle was observed in Phase I and no riffles were observed in Phase II,
which has been mostly channelized.
The historic side casting of excavated sediment along the stream bank has hindered the ability of water to
overtop the banks during storm events and inundate adjacent wetland areas. This allowed hydraulic forces
during storms to erode the banks, channelizing it further.
Assessment Methods and Basis of Significance
Impacts to hydrology would be considered significant if the proposed project were to 1) decrease flood
storage or 2) increase flood risk to adjacent residences or infrastructure. Impacts to hydraulics would be
considered significant if the proposed project were to 1) homogenize streamflows.
No special measures would be taken to minimize the localized impacts on hydrology and hydraulics since
there are no predicted adverse effects. The purpose of the project is to restore native habitat structure and
function in the study area within the hydrologic parameters of the SBPR watershed. The stream will be
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configured to have a longer, more sinuous flow path. Secondary currents may set up that vary flow
velocity along banks of meanders and changing stream gradients. The reconfigured stream would be
reconnected to its floodplain and continue to pass the flows expected during low flow as well as large
flooding events.
Hydrology
The existing hydrology of the study area is currently impaired and not expressed due to a system of drain
tiles and the ditching of the SBPR. Future without project or no federal action maintains this condition
through the foreseeable future. The recommended plan would disable drain tiles within the study area
while allowing the surrounding areas to still drain; and would reconnect the river with former wetlands
and floodplain. Therefore, there are no anticipated adverse effects to study area or surrounding hydrology,
nor are there anticipated effects of exacerbating or causing local flooding. Beneficial effects include
increased acres of wetland, increased acres of connected floodplain and the reestablishment of a natural
hydrologic regime for native riverine marsh, meadow and stream communities.
Hydraulics
Implementation of the proposed project would have negligible short-term impacts to riverine hydraulics.
During excavation of the new river channel, the SBPR would continue to flow in its existing channel.
Once excavation of the new river channel is complete and instream structures are restored, the SBPR
would be diverted from its existing channel to the new channel. Long-term beneficial impacts to the
riverine hydraulics are expected. The excavation of a new channel that is connected to the floodplain
would reduce hydraulic forces during storm events and naturalize erosion of the river banks.

4.1.6 - Water Quality
Existing Conditions. Every two years, Sections 303(d) and 503(c) of the Clean Water Act requires states
to publish a list of all waters that are not meeting water quality standards and an overall report on surface
water quality and sediment quality status of all waters in the state. The EPA approved Wisconsin’s 2020
combined 303(d)/503(c) list on October 13, 2020. During the 2020 listing cycle, the South Branch Pike
River was assessed for water quality impacts but was not listed as an impaired waterway (WDNR, 2021).
The watershed has a published watershed-based plan (AES, 2013) which includes improving surface
water quality, enhancing natural areas, and improving aquatic habitat among the watershed goals. Specific
recommendations for improving water quality include restoring wetlands and stream channels and
eliminating wetland drainage.
Assessment Methods and Basis of Significance
Impacts to water resources would be considered significant if the proposed project were to 1) reduce
water availability to or interfere with the supply of water to existing users; 2) create or contribute to
overdraft of groundwater basins or exceed safe annual yield of water supply sources; 3) adversely affect
water quality or endanger public health by creating or worsening adverse health hazards or safety
conditions; 4) threaten or damage unique hydrologic characteristics; or 5) violate established laws or
regulations that have been adopted to protect or manage water resources of an area [Impacts of the
proposed project would be significant if such would negatively alter flow within the floodplain].
Impacts specifically to wetland water resources would be considered significant if the proposed project
were to 1) reduce the function and value of an existing wetland or 2) adversely affect wetlands deemed to
be of high value.
The project area has an incised agricultural soil laden ditch with extremely high turbidity, bank erosion,
and a depauperate fish community adapted to extremely low oxygen levels. The 246 acres of open
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agricultural fields in the study area are a source of tilled soils that have filled the ditch via overland flows
and drain tiles. By eliminating over 246 acres of open agricultural fields, the project decreases inputs of
soil and silt that contribute to turbidity and sedimentation of the waterway. Agricultural sediment would
be removed and relocated away from the stream during geomorphic contouring and restoration activities;
therefore, eliminating the in-stream source of suspended particulates and turbidity. Erosion of a small
number of selectively located bank meander bends would occur through natural cut and fill alluviation
processes localized within the stream meanders. By removing agricultural stream sediments and
eliminating over 246 acres of point and non-point sources, the project directly leads to the reduction in
stream turbidity, overwhelmingly offsetting any increased suspended solids from natural establishment,
and supports Section 401 of the CWA.

4.1.7 – Sediment Quality
Existing Conditions. The Wisconsin 2020 303(d) list includes related sediment impairments as required
under Section 503(c) of the Clean Water Act. No impairments related to sediment are identified for the
South Branch of the Pike River, and the area has not been fully assessed for sediment conditions. Based
on the predominantly agricultural land uses within this portion of the watershed, it is anticipated that
sediment quality is generally good. Agricultural field discharges currently contribute to non-point source
sediment into the river. Channelized streams often suffer from excessive bank erosion that contributes to
the sediment loading.
Assessment Methods and Basis of Significance
Impacts to sediment would be considered significant if the proposed project were to 1) destroy the
sediment matrix or 2) if project sediments contained large concentrations of anthropogenic compounds,
such that specific management of polluted materials was required to prevent ecological impacts. The
proposed project does not include work in the existing channelized stream except at connection points to
the proposed remeandered stream channel; the connection point work will include blocking the former
stream path to direct water to the remeandered channel. The new channel will have existing site soils as
the initial stream bottom/sediment materials. These soils are considered to be clean and are not expected
to impact water quality or the restored habitat. Best management practices such as stabilizing streambanks
will prevent excessive erosion.
The existing sediment quality was not quantified but is expected to reflect the current nutrient and
turbidity inputs to the stream. Existing sediment will be removed during stream restoration, will not be
replaced in the stream, and will be managed upland with no direct return water. Phosphorus and other
nutrients potentially associated with sediments would therefore be removed from the stream. The project
will use new and/or clean construction materials for any stream channel work, and the material is not
expected to be a source of contamination. Inert, alluvial stone from a licensed vendor, alluvium outwash
from the site, and large woody debris harvested from the site would be used as fill material in channel
restoration. Since this material is not expected to be a source of contamination, the proposed project is not
anticipated to cause any negative long-term effects on, or changes to, the existing water quality or cause
effects on biota.

4.2 - Ecological Resources
Existing Conditions. The South Branch Pike River watershed is located in the middle of the Southern
Lake Michigan Coastal Ecological Landscape, which is characterized by ridge and swale topography,
clay bluffs, and lake plain along Lake Michigan. The historic vegetation in the northern part of this
Ecological Landscape was dominated by sugar maple-basswood-beech forests with some oak while the
southern part was dominated by oak forest, oak savanna, and prairies. Wet-mesic and lake plain prairies
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were common in this area. Black ash, relict cedar, and tamarack swamps were also present. Today, most
of the area is by cash grain agricultural, vegetable crops, and urban development. Only about 8% of the
Ecological Landscape is forested. Maple-beech forests are about half of the remaining forest types with
the remainder split equally between oak-hickory and lowland hardwood forest types. There are some
areas with wet-mesic and wet prairie but only small preserves remain since the landscape is heavily
disturbed and fragmented. Because of this isolation, fragmentation, and high level of disturbance, nonnative plants are abundant.

4.2.1 - Riverine Habitat
Existing Conditions. In general, the riverine habitat within the study area is degraded. Substrates within
the channel consist primarily of muck and silt (agricultural soils). Gravel, sand, and detritus was observed
in Phase I during the QHEI assessment, but only immediately downstream of the Highway K (60th Street)
crossing and only in one small area of the channel. Due to the channelization of the river, lack of riparian
zone, and hydraulic forces during storm events, natural erosion has been exacerbated creating an incised
channel in certain areas. Regarding instream habitat, the river is primarily one long pool with only one
riffle observed in Phase I (i.e., where gravel and sand substrates were observed) and no riffles observed in
Phase II. Other instream habitat observed during the QHEI assessment included large woody debris and
some aquatic vegetation.
Assessment Methods and Basis of Significance
Impacts to riverine habitat would be considered significant if the proposed project would 1) decrease
instream habitat or 2) create homogenous habitat.
Implementation of the proposed project would have no effect to riverine habitat short-term. During
excavation of the new river channel, the SBPR would continue to flow in its existing channel. Once
excavation of the new river channel is complete and instream structures are restored, the SBPR would be
diverted from its existing channel to the new channel. Since access to instream habitat within the existing
channel would not be impeded during excavation of the new channel, no short-term impacts to riverine
habitat are expected. Long-term, beneficial impacts to riverine habitat are anticipated to occur. The
excavation of the new river channel will increase the amount of riverine wetland with plants. Stream
channel and banks would be sculpted to mimic a natural geomorphology, where channel development glide, riffle, run and pool - features would be strategically placed and graded to maintain geomorphology.
Low flow channels would be made more sinuous. Stream stability would be induced with large woody
debris, rock structures and native plantings. The river channel would be connected to its floodplain.

4.2.2 – Plant Communities
Existing Conditions. Unassociated Woody Growth – Unassociated woody growth is a mix of shrubs and
trees that established as a result of human-induced disturbances and fire suppression. These woody plants
do not occur together under natural conditions as associates within self-sustaining communities. The
diversity of herbaceous ground cover within these areas are either very low or non-existent (i.e. bare
ground). Most areas immediately adjacent to the river are made up of unassociated woody growth and
support a mix of opportunistic native species such as ash-leaf maple (Acer negundo), black cherry
(Prunus serotina), green ash (Fraxinus pennsylvanica), and Beggar's-lice (Hackelia virginiana) as well as
non-native and invasive species including European buckthorn (Rhamnus cathartica), white mulberry
(Morus alba), Fuller’s teasel (Dipsacus fullonum), and garlic mustard (Alliaria petiolata).
Agricultural Field/Eurasian Meadow – Much of the study area is comprised of current and former
agricultural fields. Eurasian meadows are comprised of former agricultural fields which were drained by
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tiles and have been left fallow. Dominant plants within the study area include smooth brome (Bromus
inermis), meadow fescue (Festuca pratensis), creeping wild rye (Elymus repens), orchard grass (Dactylis
glomerata), and Queen Anne’s lace (Daucus carota). Invasive species such as yellow and white sweetclover (Melilotus spp.), garden bird's-foot-trefoil (Lotus corniculatus), and parsnip (Pastinaca sativa) are
also be found in this community within the study area.

Figure 28: Typical Agricultural Field near SBPR.

Marsh – Marsh communities are characterized as having water at or near the surface during most of the
growing season and dominated by herbaceous vegetation. Disturbance to marsh communities is mainly
linked to impaired hydrology, agricultural practices and establishment of invasive species. Plants that
usually dominate marsh communities include hard-stem club-rush (Schoenoplectus acutus), broad-fruit
burr-reed (Sparganium eurycarpum), river club-rush (Schoenoplectus fluviatilis), and several-vein
sweetflag (Acorus americanus); however, the study area is currently dominated by invasive species
including cattail (Typha spp.), common reed (Phragmites australis), and reed canary grass (Phalaris
arundinacea).
Assessment Methods and Basis of Significance
Impacts to plant communities would be considered significant if the proposed project were to 1) decrease
native species richness or abundance, 2) increase non-native species abundance, or 3) result in
homogenous habitat.
There should be no effects to plant communities within the study area due to excavation of the new
stream channel, grading, and staging of construction equipment. However, it is important to note that a
majority of the study area is agricultural fields which have no existing plant communities. In addition,
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plant communities that are present in the study area are highly degraded with an abundance of non-native
species. Long-term, the proposed project would have a beneficial impact to plant communities. The
proposed project includes the planting of native plants and the control of invasive, non-native species
within the study area. Therefore, long-term the proposed project would increase species richness and
abundance of native plant species, decrease the presence of non-native species, and increase the number
of plant community types (e.g., wetland, wet prairie, prairie, and woodland).

4.2.3 – Fish & Wildlife Communities
Macroinvertebrates
Existing Conditions. A list of aquatic macroinvertebrates that have been collected within the South
Branch Pike River was compiled using data available from the WDNR’s Surface Water Data Viewer
(WDNR, 2021). Aquatic macroinvertebrates were surveyed in 1996 near the 38th Street/Washington
Road/Burlington Road crossing for the South Branch Pike River. This location falls within the
downstream end of Phase II. Species collected from this reach represented eight orders (e.g.,
Ephemeroptera, Odonata, Diptera, Isopoda, Tricladia, Venerida, Haplotaxida, and Arhynchobdellida).
The majority of species collected were from the orders Isopoda (i.e., freshwater isopod) and Haplotaxida
(i.e., aquatic worm) (WDNR, 2021).
Fishes
A list of fish species historically occurring within the South Branch Pike River study area was compiled
using the Fishes of the Chicago Region database (Veraldi, unpublished data). Between 1924 and 1997, 25
total fish species were collected from the South Branch Pike River, including two non-native species.
Native species that have been collected include black bullhead (Ameiurus melas), white sucker
(Catostomus commersonii), northern hogsucker (Hypentelium nigricans), brook stickleback (Culaea
inconstans), green sunfish (Lepomis cyanellus), pumpkinseed (L. gibbosus), bluegill (L. macrochirus),
black crappie (Pomoxis nigromaculatus), smallmouth bass (Micropterus dolomieu), largemouth bass (M.
salmoides), common shiner (Luxilus cornutus), golden shiner (Notemigonus crysoleucas), bigmouth
shiner (Notropis dorsalis), blacknose shiner (N. heterolepis), southern redbelly dace (Phoxinus
erythrogaster), western blacknose dace (Rhinichthys obtusus), creek chub (Semotilus atromaculatus),
bluntnose minnow (Pimephales notatus), fathead minnow (P. promelas), yellow perch (Perca flavescens),
largescale stoneroller (Campostoma oligolepis), least darter (Etheostoma microperca), and Johnny darter
(E. nigrum). The two non-native species that have been collected are the common carp (Cyprinus carpio)
and rainbow trout (Oncorhynchus mykiss).
Herpetofauna
A list of reptiles and amphibians that are known to occur within the watershed or have potential to occur
within the study area was assembled using publications and available data. No formal survey for reptiles
or amphibians within the study area has been conducted. Common reptiles and amphibians associated
with riverine habitat that could occur within the study area, include but are not limited to: bullfrog
(Lithobates catesbeiana), green frog (Lithobates clamitans), northern leopard frog (Lithobates pipiens),
American toad (Anaxyrus americanus), snapping turtle (Chelydra serpentina), painted turtle (Chrysemys
picta), common gartersnake (Thamnophis sirtalis), common watersnake (Nerodia sipedon), DeKay’s
brownsnake (Storeria dekayi), blue-spotted salamander (Ambystoma laterale), and eastern tiger
salamander (Ambystoma tigrinum).
Resident and Migratory Birds
The study area is within close proximity to the western shoreline of Lake Michigan, which is recognized
as “one of the most important flyways for migrant songbirds in the United States by many ornithologists
and birdwatchers worldwide” (Shilling and Williamson, BCN) and is considered globally significant. An
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estimated 5 million songbirds use the north-south shoreline of Lake Michigan as their migratory sight
line. However, due to the degraded nature of the South Branch Pike River riparian, wetland, and prairie
habitat, all of which has been primarily converted for agriculture use, only common bird species are
expected to occur in the area. Common bird species that are likely to be found in the study area include
American crow (Corvus brachyrhynchos), American goldfinch (Spinus tristis), American robin (Turdus
migratorius), American tree sparrow (Spizella arborea), black-capped chickadee (Poecile atricapillus),
blue jay (Cyanocitta cristata), common grackle (Quiscalus quiscula), dark-eyed junco (Junco hyemalis),
downy woodpecker (Picoides pubescens), European starling (Sturnus vulgaris), hairy woodpecker
(Leuconotopicus villosus), house finch (Haemorhous mexicanus), house sparrow (Passer domesticus),
mourning dove (Zenaida macroura), northern cardinal (Cardinalis cardinalis), pine siskin (Spinus pinus),
purple finch (Haemorhous purpureus), red-bellied woodpecker (Melanerpes carolinus), red-breasted
nuthatch (Sitta canadensis), red-winged blackbird (Agelaius phoeniceus), tufted titmouse (Baeolophus
bicolor), and white-breasted nuthatch (Sitta carolinensis).
Outside the study area, but within the South Branch Pike River watershed there are a few pockets of highquality habitat that support a diverse assemblage of bird species. One such pocket is the 12-acre
Hawthorn Hollow nature sanctuary and arboretum which includes high-quality woodland and prairie
habitat. If restoration were to occur along the South Branch Pike River, the species that use the Hawthorn
Hollow nature sanctuary would likely begin to be observed along the South Branch Pike River. For
reference, according to the Cornell Lab of Ornithology e-Bird website, 138 bird species have been
observed within the Hawthorn Hollow nature sanctuary. Of these observed species, two are stateendangered species (i.e., Caspian tern [Hydroprogne caspia] and worm-eating warbler [Helmitheros
vermivorum]) and three are state-threatened (i.e., cerulean warbler [Setophaga cerulea], great egret
[Ardea alba], and hooded warbler [Setophaga citrina]). In addition, eight of the species that have been
observed were listed on Audubon’s 2014 State of the Birds report (Audubon, 2014) as common species
that have lost more than half of their global population over the past four decades.
Mammals
A list of mammals that are known to occur within the watershed or have the potential to occur within the
study area was assembled using publications and available data. No formal survey for mammals within
the study area has been conducted. Large mammal habitat is degraded within the study area; however,
white-tailed deer (Odocoileus virginianus), coyote (Canis latrans), and red fox (Vulpes vulpes) make up
the large mammal potential for the study area. Small mammals that have the potential to occur within the
study area include, but are not limited to black rat (Rattus rattus), Norwegian rat (Rattus norvegicus),
eastern gray squirrel (Sciurus carolinensis), fox squirrel (Sciurus niger), eastern chipmunk (Tamias
striatus), Virginia opossum (Didelphis virginiana), North American beaver (Castor canadensis),
woodchuck (Marmota monax), muskrat (Ondatra zibethicus), striped skunk (Mephitis mephitis), eastern
cottontail (Sylvagius floridanus), raccoon (Procyon lotor), American mink (Neovison vison), little brown
bat (Myotis lucifugus), big brown bat (Eptesicus fuscus), and silver-haired bat (Lasionycteris
noctivagans).
Assessment Methods and Basis of Significance
Impacts to fish and wildlife communities would be considered significant if the proposed project were to
1) decrease native species richness or abundance.
There could be potential short-term adverse impacts to wildlife communities within the study area.
During excavation of the new stream channel, invertebrates in the soils where the new stream channel is
being excavated would be unearthed. Also, although flow within the existing channel would continue
while the new channel is being excavated, once the new channel is complete flow from the existing
channel would be diverted to the new channel and the old channel would be plugged. The plugging of the
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old channel would result in no flow and eventually a drying up of the old channel. Therefore, any aquatic
species (e.g., fish or macroinvertebrates) that do not leave the old channel and/or are unable to leave the
old channel due to limited mobility would be translocated just downstream of the restored area.
Also, during construction, terrestrial wildlife would likely avoid the area due to the presence of
construction equipment. However, it is important to note, that due to the nature of the study area and the
existing conditions, limited wildlife and/or disturbance tolerant species are primarily present and would
be impacted.
Long-term, the proposed project would have beneficial impacts to wildlife communities. The excavation
of a new river channel with meanders, bends, and instream habitat (e.g., riffles, large woody debris,
aquatic plants, etc.) would restore habitat heterogeneity for a plethora of native aquatic species. In
addition, the restoration of floodplain hydrology and native plant communities would restore resting,
reproduction, and foraging habitat for wetland obligate wildlife as well as upland wildlife. Overall, the
proposed project is expected to have a long-term beneficial impact on wildlife communities by increasing
native species richness and abundance. Overall, the proposed project could have minor short-term adverse
impacts to wildlife during construction; long-term beneficial effects to wildlife would occur.

4.2.4- Threatened & Endangered Species
Federal
Existing Conditions. The USFWS Information for Planning and Consultation (IPaC) system was used to
identify threatened, endangered, proposed, and candidate species and critical habitat for those species that
could be affected by a proposed project (IPaC Consultation Code: 03E19000-2021-E-05849). The species
list was obtained July 28, 2021 and fulfills the requirement for obtaining a Technical Assistance Letter
from the USFWS as required under Section 7(c) of the Endangered Species Act. A copy of the USFWS
IPaC correspondence is included in Appendix A, section A7. The official species list indicated that there
are no threatened, endangered, or candidate species or designated critical habitat located within the
proposed action area.
Although not identified on the USFWS IPaC official species list, the federally endangered rusty patched
bumble bee (Bombus affinis) is discussed below since the species was indicated as potentially occurring
on the Wisconsin Natural History Inventory Database. In addition, although delisted from the Federal
endangered species list in 2007, according to observational bird data from the nearby Hawthorn Hollow
Nature Preserve, the bald eagle has the potential to occur within the study area. This species is still
afforded protections under the Bald and Golden Eagle Protection Act of 1940, the Migratory Bird Treaty
Act (16 USC 668), and state regulations.
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Table 18: Federally-listed Species with the Potential of Occurring within the Project Area.

Name
Rusty Patched Bumble
Bee
(Bombus affinis)

Federal Status
Endangered

Bald Eagle
(Haliaeetus
leucocephalus)

Delisted but protected

Habitat
Found in grasslands
with flowering plants
from April through
October, underground
and abandoned rodent
cavities or clumps of
grasses above ground
as nesting sites, and
undisturbed soil for
hibernating queens to
overwinter.
Mature strands of trees,
near wetlands, rivers,
lakes, marshes, or
coastal areas.

Potential to Occur
Not expected to occur;
lack of suitable habitat.

Not expected to occur;
lack of suitable habitat.

Rusty Patched Bumble Bee
Status. The rusty patched bumble bee (Bombus affinis) is federally listed as endangered.
Distribution and Habitat. Historically, the rusty patched bumble bee was broadly distributed across the
eastern United States and Upper Midwest, from Maine in the U.S. and southern Quebec and Ontario in
Canada, south to the northeast corner of Georgia, reaching west to the eastern edges of North and South
Dakota. The species has been reported from 13 states, including Wisconsin. Rusty patched bumble bee
once occupied grasslands and tallgrass prairies of the Upper Midwest and Northeast (USFWS 2019).
Bumble bees need areas that provide nectar and pollen from flowers, nesting sites (underground and
abandoned rodent cavities or clumps of grasses), and overwintering sites for hibernating queens
(undisturbed soil) (USFWS 2019).
Potential for Occurrence. The rusty patched bumble bee map
(https://www.fws.gov/midwest/endangered/insects/rpbb/rpbbmap.html) was used to determine if there
were any areas of high potential for this species within the vicinity of the study area. The study area is
within the rusty patched bumble bee ‘low potential zone’. Low potential zones are areas surrounding high
potential zones for rusty patched bumble bee; however, rusty patched bumble bee are not likely to be
present in low potential zones. For low potential zones, Section 7 consultation and Incidental Take
Permits are not needed according to the USFWS. It is important to note, however, that low potential
zones are important areas for conservation actions.
A survey of the study area for the rusty patched bumble bee has not been conducted since the study area
lies within a ‘low potential zone’. Additionally, the rusty patched bumble bee required undisturbed,
sandy, loose soil for overwintering sites for hibernating queens. Soils in the study area are highly
disturbed due to adjacent agriculture and likely too compacted to provide suitable overwintering sites for
hibernating queens. The nearest suitable habitat and ‘high potential zone’ for rusty patched bumble bee is
the Hawthorn Hollow Nature Sanctuary which is approximately 1.8 miles northeast of the study area. The
rusty patched bumble bee has been observed at Hawthorn Hollow and the nature sanctuary does provide
suitable foraging and potential nest sites for the species.
Bald Eagle
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Status. The Bald Eagle (Haliaeetus leucocephalus) has been delisted from the endangered species list;
however, this bird is protected under the Bald and Golden Eagle Protection Act (1940) and the Migratory
Bird Treaty Act.
Distribution and Habitat. Historically, the Bald Eagle habitat included most of North America, ranging
from Alaska to Northern Mexico. Bald eagles live near rivers, lakes, and marshes where they can find
fish, their staple food. Bald eagles will also feed on waterfowl, turtles, rabbits, snakes, and other small
animals and carrion. Bald eagles typically require old growth and mature strands of conifers or hardwood
trees for perching and nesting. Large trees surrounding a good-sized body of water represent the preferred
habitat (USFWS 2020).
Potential for Occurrence. Within the study area there are no mature strands of forest. In addition, due to
agriculture practices which extend either up to the channel or within 100 feet of the channel, there is
limited forested riparian habitat within the study area. The nearest forested areas are located outside the
study area at the Hawthorn Hollow Nature Preserve and Petrifying Springs Park. While the bald eagle has
been observed at the nearby Hawthorn Hollow Nature Sanctuary, the observation was recorded in 2016.
Since bald eagles prefer large trees for perching/nesting and good-sized bodies of water for foraging, the
bald eagle is not expected to occur within the study area.
State
The Wisconsin Natural Heritage Inventory Database was queried for the presence of state listed species
within the study area township and range. Regarding state listed plant species there are five state
endangered plants, three state threatened plants, and five plant species of special concern with the
potential to occur within the vicinity of the study area. With regard to vertebrates (i.e., reptiles,
amphibians, birds, mammals, and fish) there are one state threatened species, and two species of special
concern with the potential to occur within the vicinity of the study area. Lastly, regarding invertebrates
(i.e., insects, mussels, crayfish, etc.) there are two species of special concern with the potential to occur
within the vicinity of the study area. In addition to the above, the state’s natural heritage database also
listed five unique habitat community types with the potential of occurring within the vicinity of the study
area. The habitat community types include ephemeral pond, Migratory Bird Concentration Site, southern
dry-mesic forest, southern mesic forest, and wet-mesic prairie.
Assessment Methods and Basis of Significance
Impacts to threatened and endangered species would be considered significant if the proposed project
were to 1) jeopardize the continued existence of a special status species, 2) worsen the status of a special
status species (e.g., causes a threatened species to become endangered), 3) cause a reduction in population
size or distribution of a special status species, or 4) cause a reduction in designated critical habitat.
The proposed project is not expected to have any short-term impacts to special status species. Special
status species are not expected to occur within the study area due to anthropogenic disturbance (i.e.,
agriculture), and the presence of non-native highly degraded plant communities which do not typically
sufficiently support these species. Long-term, the proposed project is expected to have beneficial impacts
to species status species. Primarily, the restoration of native plant communities, especially prairie, would
benefit the rusty patched bumble bee. The rusty patched bumble bee has been observed at the nearby
Hawthorn Hollow Nature Sanctuary and Arboretum. In addition, the study area is located within a low
potential zone for rusty patched bumble bee, which USFWS notes are areas surrounding high potential
zones and are important for conservation actions. Therefore, it is reasonable to predict that the proposed
project could provide suitable habitat for the rusty patched bumble bee within the study area. Overall, the
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proposed project would have no short-term impacts to special status species; long-term beneficial effects
to special status species would occur.

4.3 – Socioeconomic Resources
4.3.1 – Demographics
Existing Conditions. The study area lies completely within Kenosha County, Wisconsin with the nearest
town being Somers. The U.S. Census Bureau’s Quick Facts (U.S. Census Bureau, 2021) for Somers
Village, Kenosha County, and Wisconsin were reviewed for demographic information presented in Table
19.
Table 19: U.S. Census Bureau Data for Somers, Kenosha County, and Wisconsin.

Category

Population estimates,
July 1, 2019 (V2019)
Persons under 5 years
Persons under 18 years
White
Black or African
American
American Indian and
Alaska Native
Asian
Native Hawaiian and
Other Pacific Islander
Two or More Races
Hispanic or Latino
High School and
Graduate or Higher
Bachelor’s Degree or
Higher
Median Household
Income
Persons in Poverty

Somers

Kenosha County
Population

Wisconsin

8,371

169,561

5,822,434

5.1%
17.4%

5.6%
22.4%

5.7%
21.8%

87.2%

87.0%

7.8%

7.4%

6.7%

0.3%

0.8%

1.2%

1.5%

1.8%

3.0%

0.0%

0.1%

0.1%

1.0%
6.3%

2.8%
13.5%

2.0%
7.1%

89.7%

90.1%

92.2%

31.9%

26.1%

30.1%

$67,560

$63,733

$61,747

7.6%

9.8%

10.4%

Race

87.9%

Education

Income & Poverty

Source: U.S. Census Bureau. 2021. Quickfacts for Somers Village, Kenosha County, and Wisconsin. Accessed at:
https://www.census.gov/quickfacts

Assessment Methods and Basis of Significance
Impacts to demographics would be considered significant if the proposed project were to have an adverse
1) disproportionate impact on a minority population, 2) disproportionate impacts on a low-income
population, or 3) disproportionate impact on children.
The proposed project would have no short-term adverse impact on a minority population since the
minority population within the study area is not greater than 50%; and since the minority population
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within the study area is similar to the minority population in the county and state. The proposed project
would have no short-term adverse impact on a low-income population since the median household
income is slightly greater within the study area than the median household income for the county and
state. In addition, the percentage of persons in poverty within the study area is less than the percentages of
persons in poverty for the county and state. Lastly, the proposed project would have no short-term adverse
impact on children since the percentage of children (both under 5 years and under 18 years) within the
study area is less than the percentage of children within the county and the state. The proposed project is
expected to have long-term beneficial effects for environmental justice communities and children. The
proposed project is ecosystem restoration and would ultimately provide recreational opportunities for the
study area communities once construction is completed. Overall, the proposed project would have no
short-term adverse impacts to environmental justice communities or children; long-term beneficial effects
to these communities would occur.

4.3.1 – Social Properties
Existing Conditions. There are no social properties located within the project footprint. Immediately north
of the project footprint are several natural areas that provide passive recreational opportunities for the
surrounding community and visitors to the area. The Hawthorn Hollow Nature Sanctuary and Arboretum
is located along the South Branch Pike River, generally between the Somers Branch Tributary and School
Tributary. Further downstream, after the South Branch and North Branch Pike rivers join to form the
mainstem Pike River, are the Petrifying Springs County Park & Golf Course and woodlands adjacent to
the University of Wisconsin – Parkside. Hawthorn Hollow is a 40 acres site located in Somers
immediately southwest of Petrifying Springs Park. Hawthorn Hollow provides passive recreational
opportunities in addition to providing good quality mesic forest habitat bordering the Pike River, a 12acre arboretum, and an ecologically valuable 10-acre remnant prairie. Petrifying Springs Park is a 358acre public park owned by Kenosha County (RPWIN, 2013). The park provides recreational opportunities
such as a golf course, hiking trails, dog park, and many other recreational amenities. Within the park lies a
65-acre woodland referred to as Petrifying Springs Hardwoods. The woodland contains a mixture of red
and white oaks as well as sugar maples, ash, and basswood. The Petrifying Springs Hardwoods is
considered one of the better-quality woodland areas remaining in the southeastern Wisconsin region.
Lastly, the University of Wisconsin – Parkside includes natural areas to the north and southwest of the
campus complex. These natural areas boast a mix of upland and lowland forest. Trails are present
throughout both areas and a portion of the Pike River mainstem meanders through both of these
woodlands (RPWIN, 2013).
Assessment Methods and Basis of Significance
Impacts to social properties would be considered significant if the proposed project were to 1) decrease
the number of social properties available to the public or 2) decrease the recreational opportunities
available to the public at existing social properties.
The proposed project would have no short-term impacts to social properties. The closest social property to
the study area would be Hawthorn Hollow, which is approximately 1.8 miles northeast of the downstream
end of Phase II. Due to the distance from the study area, there would be no temporary construction
impacts to nearby social properties. The proposed project would have long-term beneficial effects to
social properties in that the study area would become a social property offering passive recreation to the
public. The proposed project includes a multi-use trail that would be accessible for walking, biking and
bird watching. The trail will also provide access to utility lines and poles and for operations and
maintenance. The restoration of the river channel would also create a unique recreational opportunity for
canoers and kayakers. Overall, the proposed project would have no short-term impact to social properties;
long-term a beneficial effect would be anticipated with the project area likely becoming a social property.
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4.3.2 – Cultural, Archaeological & Historical Resources
Existing Conditions. An archival and literature review was conducted to identify any known historic
properties within one-mile of the project’s area of potential effect (APE). There are no properties listed or
eligible for listing on the National Register of Historic Places (NRHP) or recorded on the Wisconsin
Historic Preservation Database (WHPD) within the project APE.
An archaeological survey of approximately 238 acres, and an architectural history survey of buildings
within the viewshed of the project area was conducted in August and September 2021. One
archaeological site, 47KN0465 (Pike River Camp) a lithic scatter, was identified. The Corps has
determined that the site is not eligible for listing on the NRHP. The project did not identify any above
ground resources within the project APE.
Assessment Methods and Basis of Significance
Impacts to historic properties would be considered significant if the proposed project were to have an
adverse effect on NRHP-listed properties or known archaeological burials. The Corps has found that the
proposed project would have no effect on historic properties, as there are no NRHP-listed or NRHPeligible historic properties that have been identified within the project APE.

4.3.3 – Land Use History
Existing Conditions. According to the Root-Pike Watershed Initiative Network (RPWIN), land use within
the study area is primarily considered rural, with agriculture being the dominant land use (52%). Urban
land uses account for 19 percent of the land area, while grasslands (14%) and forests (8%) represent the
other major rural uses. Wetlands cover less than two percent of the land area (RPWIN, 2021).
Assessment Methods and Basis of Significance
Impacts to land use would be considered significant if the proposed project were to 1) convert a large
amount of open space to another land use type (e.g., industrial, residential, etc.) or 2) convert a prime or
unique land type to another land use.
The Project Area (Phase I and II) is subject to the Farmland Protection Policy Act. Coordination with the
Juneau, WI NRCS office was completed on 9/21/21. The USDA’s Farmland Conversion Impact Rating
form can be found in Appendix A, section A8. The proposed project would have no short-term or longterm impacts to land use. The proposed project is ecosystem restoration, therefore, the study area which is
primarily designated as rural land use, would remain rural land use. However, the type of rural land use
would change from agriculture to a mixture of grassland, forest, and wetland. Overall, no short-term or
long-term impacts to land use would occur.

4.3.4 – Recreation
Existing Conditions. As detailed in Section 4.3.1, there are several social properties within the vicinity of
the project that also provide passive recreational opportunities. In addition, the South Branch Pike River
also provides kayaking, canoeing, and fishing opportunities.
Assessment Methods and Basis of Significance
Impacts to recreation would be considered significant if the proposed project were to 1) reduce the
number of or limit recreational opportunities that currently exist within the study area or 2) induce
population growth that would cause a strain to existing recreational opportunities within the study area.
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The proposed project would have no short-term impacts to recreation. The closest recreational
opportunity is Hawthorn Hollow, which is approximately 1.8 miles northeast of the downstream end of
Phase II. Due to the distance from the study area, there would be no temporary construction impacts to
recreational opportunities at Hawthorn Hollow. The proposed project would have long-term beneficial
impacts to recreational opportunities in that the project area would create additional passive recreational
opportunities for the public once construction is complete. The proposed project includes a multi-use trail
that would be accessible for walking, biking, and bird watching. The trail will also be used for access to
utility lines and poles and for operations and maintenance. The restoration of the river channel would also
create a unique recreational opportunity for canoers and kayakers. The proposed project would not induce
population growth long-term that could potential strain existing recreational opportunities within the
study area. Overall, no short-term impacts to recreation are expected; long-term beneficial impacts to
recreation would occur.

4.3.5 – Transportation and Traffic
Existing Conditions. The proposed project area is bordered by several main thoroughfares that experience
moderate traffic. Major roadways include Highway K (60th Street) and Highway 158 (52nd Street), which
border Phase I of the proposed project area to the south and north, respectively. Highway 158 (52nd Street)
also forms the southern border for Phase II of the proposed project area while Highway S (38th Street)
forms the northern border of Phase II.
Assessment Methods and Basis of Significance
Impacts to transportation and traffic would be considered significant if the proposed project were to 1)
restrict traffic from utilizing area roadways for an extended period of time or 2) induce excessive wait
times for traffic through a construction area.
The proposed project would have insignificant short-term impacts to traffic during construction of the
project. Insignificant impacts would be primarily due to the addition of construction vehicles (e.g., haul
trucks, dump trucks, personnel vehicles) utilizing area roadways to access the site (e.g., vehicles entering
and leaving the site). Staging of equipment is expected to occur within the proposed project boundaries
and no temporary or long-term road or lane closures are anticipated to be needed. Once construction of
the proposed project is completed there may be insignificant long-term impacts to traffic due to utility
company use of the multi-use trail for access to its equipment, access for operations and maintenance and
public access.

4.3.6 – Utilities

Existing Conditions. Within the proposed project area there are large power transmission lines operated
and maintained by ATC. ATC also maintains a 200 feet easement around the transmission lines. In the
future, ATC may construct additional large power transmission lines within this 200-foot easement of the
proposed project area. American Transmission Company (ATC) easement – access to poles and wire
clearance requirements. In addition to the transmission lines, there are also several stormwater outlets
located within the proposed project area (Figure 17 and Figure 18).
Assessment Methods and Basis of Significance
Impacts to utilities would be considered significant if the proposed project were to 1) eliminate necessary
utilities to nearby residences or 2) jeopardize the integrity of existing utility infrastructure.
The proposed project would have insignificant adverse impacts to existing stormwater outlets during
construction of the proposed project. As seen in Figures 17 and 18, existing stormwater outlets lead to the
SBPR and in places where the river channel is being remeandered these stormwater outlets would need to
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be modified during construction of the proposed project to ensure they continue outletting into the new
stream channel. No long-term impacts to utilities due to the proposed project are anticipated. ATC has
certain requirements about vegetation around transmission lines, and the native planting scheme would
adhere to these vegetation height restrictions. The proposed project also includes a multi-use trail through
Phase I and Phase II as requested by the NFS. This multi-use trails’ primary purpose is to provide access
to the utility company to its overhead lines and poles, access to the County for operations and
maintenance and lastly, access for the public.

4.4 – Hazardous, Toxic & Radioactive Waste (HTRW) Analysis

Existing Conditions. A Phase I Environmental Site Assessment (HTRW Investigation) was completed for
the project area (Appendix H). The assessment included a review of historical records, a review of current
regulatory actions, review of historical topographic maps and aerial photographs, and a site visit. No
HTRW issues or recognized environmental conditions (RECs) were identified. The area is predominantly
agricultural and no regulated activities appear to have occurred within the project boundaries.
Assessment Methods and Basis of Significance
Numerous local, state, and federal laws regulate the storage, handling, disposal, and transportation of
hazardous materials and wastes; the primary purpose of these laws is to protect public health and the
environment. Impacts associated with hazardous materials and wastes would be significant if
implementation of the proposed action would involve the storage, use, transportation, or disposal of
hazardous substances or wastes that would substantially increase human health risks or environmental
exposure. For example, if implementation of the proposed action would exacerbate conditions at an
existing area of contamination, impacts would be significant. Significant impacts would result if a
substantial increase in human health risks and/or environmental exposure were generated and such
impacts could not be mitigated to acceptable local, state, and federal levels.
For the proposed project, there are no identified hazardous wastes or materials within the project
footprint. The proposed stream restoration would not involve the use of hazardous substances nor the
creation of hazardous wastes. No impacts are anticipated.

4.5 – 17 Points of Environmental Quality
The 17 points are defined by Section 122 of Rivers, Harbors & Flood Control Act of 1970 (P.L. 91-611).
Effects to these points are discussed as follows:
Noise: The Town/Village of Somers, the closest town to the study area, has the following noise ordinance
[Chapter 9 – Public Peace and Good Order, Section 9.05 Loud and Unnecessary Noise – Prohibited]:
“Between the hours of sunset and 6:00 a.m., no person shall make or cause to be made any loud,
disturbing or unnecessary sounds or excessive noises which may annoy or disturb a person or ordinary
sensibilities in or about any public street, alley or park or any private residence or business. Excessive
noise shall include, but shall not be limited to, loud playing of phonographs, tape players, radios,
television sets or other recorded music or musical instruments and construction activities which generate
unnecessary or excessive noise.” All of the proposed projects would cause minor and temporary increases
in noise levels during the day beyond current conditions. The minor noise effects would stem from
construction machinery utilized for excavation, grading banks, placing cobble riffles, and removal of trees
and brush. Construction activities would be restricted to adhere to the ordinance in order to minimize
short-term adverse impacts. Long-term, the proposed projects would have no effect to ambient noise
levels.
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Displacement of People: None of the alternative plans would displace local residents within the
Town/Village of Somers or Kenosha County since only open space parcels are proposed for restoration.
Aesthetic Values: Short-term, the presence of construction equipment and construction of a proposed
project would have minor adverse impacts to the study areas aesthetic value. These impacts include
temporary deteriorations from herbicide application to stands of invasive species and bare areas
associated with excavation of the stream channel before native vegetation has been established. Longterm, beneficial effects would occur as native plant communities become established and equilibrium
within by the SBPR is reached within its new meandered channel. The long-term beneficial effects would
be visually evident by a diverse mix of native wildflowers and grasses that would attract new aquatic and
wildlife species that would otherwise not be present without the restoration project.
Community Cohesion: None of the alternative plans would disrupt community cohesion, short-term or
long-term. A constructed project would provide restored open space for passive recreation by the
community.
Desirable Community Growth: None of the alternative plans would induce community growth, shortterm or long-term.
Desirable Regional Growth: None of the alternative plans would adversely effect regional growth, shortterm or long-term.
Tax Revenues: None of the alternative plans would adversely or beneficially effect tax revenues, shortterm or long-term.
Property Values: None of the alternative plans would have adverse effects on property values, short-term
or long-term. A constructed project would have the potential to increase surrounding land values due to
increased aesthetic values and passive recreational opportunities.
Public Facilities: None of the alternative plans would adversely affect public facilities, short-term or longterm. Once construction is complete, the proposed project would provide passive recreational
opportunities for the public.
Public Services: None of the alternative plans would adversely affect public services (i.e., fire, police,
emergency response, etc.), short-term or long-term.
Employment: None of the alternative plans would adversely affect employment, short-term or long-term.
There could be minor temporary beneficial effects during construction of the project as skilled laborers
would be needed for implementation of the restoration.
Business and Industrial Activity: None of the alternative plans would adversely or beneficially effect local
commerce, short-term or long-term.
Displacement of Farms: The Project Area (Phase I and II) are subject to the Farmland Protection Policy
Act. Coordination with the Juneau, WI NRCS office was completed on 9/21/21. The USDA’s Farmland
Conversion Impact Rating form can be found in Appendix A, section A8.
Man-made Resources: None of the alternative plans would adversely or beneficially impact man-made
resources, short-term or long-term.
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Natural Resources: The No Action Alternative allows for the continued degradation of native species, rare
communities, and significant habitats. The proposed project would not adversely effect natural resources,
but improve them greatly long-term.
Air: Any of the alternative plans would have a similar de minimis impact on the area, due to construction
equipment emissions. These emissions would be fully compliant with federal law, and would not rise to a
level of significance under the Clean Air Act.
Water: None of the alternative plans would adversely affect water quality; however, in-stream features are
expected to improve dissolved oxygen, sediment transport, and provide substrate for denitrifying bacteria
long-term.

4.6 – Environmental Compliance
The Recommended Plan presented is in compliance with appropriate statutes and executive orders
including the Endangered Species Act of 1973, as amended, 33 U.S.C. §§ 1251-1388; the Fish and
Wildlife Coordination Act of 1934, as amended, 16 U.S.C. §§ 661-667g-2; the Coastal Zone Management
Act of 1972, 16 U.S.C. §§ 1451-1465; the National Historic Preservation Act, as amended, 54 U.S.C. §§
300101-307108; the Clean Water Act of 1972, as amended, 33 U.S.C. § 1251 et seq.; the Clean Air Act as
amended, 42 U.S.C. §§ 4701-7671q; the Rivers and Harbors Act of 1899, as amended, 33 U.S.C. § 403;
the National Environmental Policy Act of 1969, as amended, 42 U.S.C. §§ 4321-4347; Executive Order
12898 (Federal Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations); Executive Order 13045 (Protection of Children from Environmental Health and Safety
Risks); Executive Order 11990 (Protection of Wetlands); Executive Order 11988 (Floodplain
Management); and Executive Order 13751 (Safeguarding the Nation from the Impacts of Invasive
Species).
The Endangered Species Act of 1973
Under the Endangered Species Act, federal agencies are required to determine whether their proposed
actions may affect listed or proposed species and designated and proposed critical habitat. An official
species list for the study area was obtained using the USFWS IPaC system (IPaC Consultation Code:
03E19000-2021-E-05849). The species list was obtained July 28, 2021 and fulfills the requirements for
obtaining a Technical Assistance Letter from the USFWS as required under section 7(c) of the
Endangered Species Act. The official species list indicated that there are no threatened, endangered, or
candidate species or designated critical habitat located within the study area. The IPaC list did indicate the
potential presence of the bald eagle, which has been delisted but is still afforded protections under the
Bald and Golden Eagle Protection Act of 1940 (16 U.S.C. § 668), the Migratory Bird Treaty Act (16
U.S.C. § 703-712), and state regulations. In addition, although not indicated on the IPaC official species
list, the Wisconsin Natural Heritage Inventory Database indicated the potential presence of the federally
endangered rusty patched bumble bee. Ultimately, the USACE determined that there would be ‘no effect’
to the rusty patched bumble bee or the bald eagle. The species are unlikely to be present within the study
area due to lack of suitable habitat. The analysis resulted in the ‘no effect’ determination is presented in
Section 4.2.4 Threatened and Endangered Species. USFWS did not provide any comment during the 30day public comment period and thus this project is in full compliance with this act.
The Fish and Wildlife Coordination Act of 1934
The Fish and Wildlife Coordination Act requires federal agencies to consult with USFWS regarding the
impacts to fish and wildlife resources and the proposed measures to mitigate these impacts. Through the
National Environmental Policy Act and the Endangered Species Act coordination, the USACE will
address impacts to fish and wildlife resources. The USACE sent scoping letters to state and federal
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resource agencies, including the USFWS, on December 21, 2020 regarding the SBPR aquatic ecosystem
restoration project. In addition, the USACE notified state and federal resource agencies, including the
USFWS, on December 6, 2021 that the Draft IFR/EA was available for the 30-day public review.
USFWS did not provide any comment during the 30-day public comment period and thus this project is in
full compliance with this act.
The Coastal Zone Management Act of 1972
The study area is within the Wisconsin Coastal Zone which is defined as all counties bordering the Great
Lakes. The proposed project would protect the public interest by reestablishing quality habitat and
riverine connection to Lake Michigan. A determination of consistency with the Wisconsin Coastal Zone
Management program pursuant to the Coastal Zone Management Act of 1972 will be obtained from the
Wisconsin Coastal Management Program prior to construction. In a letter dated November 16, 2021, the
State of Wisconsin stated that the recommended plan appears to be consistent with state Coastal Zone
Management plans, pending confirmation based on information to be developed during the preconstruction engineering and design phase. All conditions of the consistency determination shall be
implemented in order to minimize adverse impacts to the coastal zone
The National Historic Preservation Act
Pursuant to Section 106 of the National Historic Preservation Act (54 U.S.C. § 306108) and 36 C.F.R.
Part 800, the staff of the Wisconsin State Historic Preservation Office (Wisconsin SHPO) has conducted
an analysis of the materials dated November 15, 2021. Based upon the documentation available, the staff
of the Wisconsin SHPO has not identified any historic buildings, structures, districts, or objects listed in
or eligible for inclusion in the National Register of Historic Places within the probable area of potential
effects. Therefore, the SHPO has no objection to the proposed project. All areas affected by ground
disturbance under the proposed project have already been previously disturbed; therefore, an
archaeological survey is unnecessary and is consistent with the SHPO email dated November 29, 2021.
Overall, the proposed project is in full compliance with this act.
Clean Water Act, Section 404 & 401
A Section 404(b)(1) analysis was completed for the proposed project. Features addressed by the 404(b)(1)
analysis include the fill materials for stream restoration where cobble, gravel, sand and clean clays would
be placed to mimic natural instream structures as well as the plugging of the existing channel. No adverse
effects to water quality or aquatic habitat were determined.
Section 401 Water Quality Certification is granted under the Nationwide Permit 27, Aquatic Habitat
Restoration, Enhancement, and Establishment Activities. All aspects and project features fall within the
guidelines of Nationwide Permit 27. In-stream work would be subject to General Conditions of
Nationwide Permit 27 and any specific regional requirements that must be implemented during project
design and construction. No adverse effects to water quality or aquatic habitat were determined. Refer to
Appendix A, section A1 for the 404(b)(1) Analysis and descriptions of how the proposed project adheres
to specific regional requirements laid forth by Nationwide Permit 27. Overall, the proposed project is in
full compliance with this act.
Clean Air Act
The temporary source emissions from this proposed project, for any alternative, are de minimis in terms of
the NAAQSs and the State Implementation Plan. Construction emissions will not cause or contribute to
any new violation of NAAQS, increase the frequency of an existing violation, or delay the attainment of
standard, interim emission reduction, or other milestone. Due to the small scale and short duration of the
proposed project, a General Conformity Analysis was not completed. All construction vehicles will
comply with federal vehicle emission standards. USACE and its Contractors comply with all Federal
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vehicle emissions requirements. USACE follows EM 385-1-1 for worker health and safety, and requires
all construction activities to be completed in compliance with Federal health and safety requirements. The
proposed project is not expected to be a significant source of GHG emissions. Therefore, the proposed
project is in full compliance with this act.
Rivers and Harbors Act of 1899
The Rivers and Harbors Act lists the 17 points of environmental quality that a federal project
implemented under the Rivers and Harbors Act should address in their environmental document. The 17
points of environmental quality and the potential impacts of the proposed project on these 17 points is
discussed in Section 4.5 of the IFR/EA. The proposed project is in full compliance with this act.
National Environmental Policy Act of 1969
The National Environmental Policy Act requires that all branches of the federal government give proper
consideration to the environment prior to undertaking any major federal action that significantly affects
the environment. NEPA requirements are invoked when airports, buildings, military complexes,
highways, parkland purchases, and other federal activities are proposed. Environmental Assessments and
Environmental Impact Statements, which are assessments of the likelihood of impacts from alternative
courses of action, are required from all Federal agencies. The IFR includes an integrated EA in order to
comply with the requirements of NEPA. Refer primarily to Chapter 4 which describes the affected
environment and analyzes the potential impact of the proposed project on the affected environment. The
proposed project is in partial compliance with this act at this time. Full compliance will be achieved with
the completion of a 30-day public review, Final IFR/EA, and signing of a Finding of No Significant
Impact (FONSI).
EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and LowIncome Populations
All of the proposed alternative plans would not cause adverse human health effects or adverse
environmental effects on minority populations or low-income populations. Executive Order 12898
(environmental justice) requires that, to the greatest extent practicable and permitted by law, and
consistent with the principles set forth in the report on the National Performance Review, each Federal
agency make achieving environmental justice part of its mission by identifying and addressing, as
appropriate, disproportionately high and adverse human health or environmental effects of its programs,
policies, and activities on minority populations and low-income populations in the United States and its
territories and possessions, the District of Columbia, the Commonwealth of Puerto Rico, and the
Commonwealth of the Mariana Islands.
A search of the EPA Environmental Justice Screening and Mapping tool revealed that within a two-mile
buffer of the SBPR project site, 28% (50th percentile when compared to the state’s low-income
population) of the population is considered below the poverty line and 18% (82nd percentile when
compared to the state’s minority population) of the population is considered a minority. Since the overall
project is considered ecosystem restoration and will only benefit the surrounding environment and
communities, no adverse effects to any low-income populations and/or minority populations are expected.
Overall, the proposed project is in full compliance with this executive order.
Executive Order 13045, Protection of Children from Environmental Health and Safety Risks
All of the proposed alternative plans would not cause adverse environmental health or safety risks on
children. Executive Order 13045 states that each federal agency (a) shall make it a high priority to
identify and assess environmental health risks and safety risks that may disproportionately affect children;
and (b) shall ensure that its policies, programs, activities, and standards address disproportionate risks to
children that result from environmental risks or safety risks. A search of the EPA Environmental Justice
Screening and Mapping tool revealed that within a two-mile buffer of the SBPR project site, 6% (27th
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percentile when compared to the state’s population under age 5) of the population is under 5 years of age.
Due to the low percentage of children in the study area, the use of standard construction BMPs to keep the
public safe while construction is occurring (e.g., signage, construction fencing, etc.), and the proposed
project being ecosystem restoration; no adverse effects to children are expected. Overall, the proposed
project is in full compliance with this executive order.
Executive Order 11990, Protection of Wetlands
Executive Order 11990 states that each federal agency shall take action to minimize the destruction, loss
or degradation of wetlands, and to preserve and enhance the natural and beneficial values of wetlands in
carrying out the agency’s responsibilities for (1) acquiring, managing, and disposing of federal lands and
facilities; and (2) providing federally undertaken, financed, or assisted construction and improvements;
and (3) conducting federal activities and programs affecting land use, including but not limited to water
and related land resources planning, regulating, and licensing activities. No wetlands have been identified
within the study area beyond the SBPR river channel. Wetlands that were present within the study area
have been altered due to the installation of drain tiles and agriculture practices. Implementation of the
proposed project would restore wetland habitat within the study area. Therefore, the proposed project
would not adversely impact wetlands, but would instead restore and protect restored wetlands. Overall,
the proposed project is in full compliance with this executive order.
Executive Order 11988, Floodplain Management
Executive Order 11988 state that each federal agency shall take action to reduce the risk of flood loss, to
minimize the impact of floods on human safety, health and welfare, and to restore and preserve the
natural and beneficial values served by floodplains in carrying out its responsibilities for (1) acquiring,
managing, and disposing of federal lands, and facilities; (2) providing federally undertaken, financed, or
assisted construction and improvements; and (3) conducting federal activities and programs affecting land
use, including but not limited to water and related land resources planning, regulating, and licensing
activities. Implementation of the proposed project would not increase the potential of adjacent properties
to flood or induce flood damages on adjacent properties. Restoration of the study areas hydrology and
hydraulics would increase flood storage capacity within the upstream reaches of the SBPR as well as slow
down flood velocities with channel meanders/bends and instream habitat. Therefore, the proposed project
would not adversely impact flooding or flood risk within the study area. Overall, the proposed project is
in full compliance with this executive order.
Executive Order 13751, Safeguarding the Nation from the Impacts of Invasive Species
Executive Order 13286 builds upon Executive Order 13112, Invasive Species, and calls upon executive
departments and agencies to take steps to prevent the introduction and spread of invasive species, and to
support efforts to eradicate and control invasive species that are established. The proposed project
includes invasive species control by targeting with herbicide non-native and invasive plant species. In
addition, native plant species would be established so as to prevent the reintroduction and spread of nonnative plant species. Therefore, the proposed project would aid in preventing the spread of invasive
species as well as control non-native invasive plant species within the study area. Overall, the proposed
project is in full compliance with this executive order.
Federal Aviation Administration
The Federal Aviation Administration’s (FAA) Circle Search for Airports was queried for the presence of
airports within the vicinity of the study area. The coordinates for generally the middle of the study area
were entered into the search engine and a 10-mile buffer was entered. Within a 10-mile buffer of the
middle of the study area there are two airports: Kenosha Regional (Locator ID: ENW) and Sylvania
(Locator ID: C89). The Kenosha Regional Airport is located within 1.35 miles of the middle of the study
area, while the Sylvania Airport is located within 7.02 miles of the middle of the study area. Both airports
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are open to the public. Coordination with Kenosha Regional Airport was commenced with a scoping letter
dated December 21, 2020. The proposed project is not anticipated to substantially increase the number of
hazardous wildlife within the area that could pose airstrike hazards for planes taking off or landing from
these airports. Hazardous wildlife that are a concern with regard to airstrikes are primarily Canada geese
which are more prevalent in open spaces with mowed turf grass than restored habitats with medium to
taller native grasses and shrubs. Overall, the proposed project is not expected to substantially increase the
potential for airstrike hazards. Coordination with the Federal Aviation Administration, Great Lakes
Region commenced with a letter dated 05 Oct 2021 to Rebecca MacPherson, Regional Administrator.
Continued coordination with the regional airports and FAA will occur throughout the feasibility, design,
and implementation phases of the proposed project.
Public Interest
A Draft EA was prepared for the proposed project and sent to Federal, State and local agencies along with
the general public for review. A 30-day Public Review period was held from December 6, 2021 to
January 6, 2022 for the Draft EA. All relevant comments received during the public review period will be
incorporated and addressed in the Final IFR/EA.
Conclusion
In accordance with the National Environmental Policy Act of 1969, 42 U.S.C. § 4332, and Section 122 of
the River and Harbor Act of 1970, Pub. L. No. 91-611, 84 Stat. 1818, 1823, the USACE has assessed the
environmental impacts associated with this project. The purpose of this EA is to evaluate the impacts that
would be associated with the restoration of approximately 246 acres of the South Branch Pike River and
its floodplain. The proposed project has been determined to be in full compliance with the appropriate
statutes, executive orders and USACE regulations.
The assessment process indicates that this project would not cause significant effects on the quality of the
human environment. The assessment process indicates that this project would have only beneficial
impacts upon the ecological, biological, social, or physical resources of this area, and would provide
environmental benefits to the southeastern Wisconsin region. The findings indicate that that the proposed
action is not a major Federal action significantly affecting the quality of the human environment.
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CHAPTER 5 – DESCRIPTION OF THE RECOMMENDED PLAN *
5.1 –Recommended Plan
Alternative plans that qualified for further consideration, best buy plans, are compared against each other
in order to identify the selected alternative to be recommended for implementation. A comparison of the
effects of various alternative plans must be made and tradeoffs among the differences observed and
documented to support the final recommendation. The effects include a measure of how well the plans do
with respect to planning objectives including NER benefits and costs. Effects required by law or policy
and those important to the stakeholders and public are to be considered. Previously in the evaluation
process, the effect of each alternative plan was considered individually and compared to the withoutproject condition. In this step, plans are compared against each other, with emphasis on the important
effects of those that influence the decision-making process. The comparison step concludes with a
ranking of plans.

5.2 – Recommended Plan Components
The National Ecosystem Restoration (NER) Plan is the recommended plan (also called the Preferred
Plan), which is Alternative Plan R3 + H1 for Phase I and II. The implementation of these features is
generally described as follows and according to the measure descriptions in Section 2.5. A detailed set of
plans & specifications would be created if approval of this IFR/EA is granted.
Site Preparation – The first task would be to install safety fencing, signage, BMPs, and other temporary
safety features (barricades, temporary path reroutes, timing of construction activities, appropriate field
apparel for access to the site, etc.) in order to keep the public out of the site during heavy construction.
Staging areas and access and construction haul roads would be created and demarcated as well. The road
system provides incidental ecosystem restoration benefits, for example, keeping equipment and
pedestrians from disturbing wildlife and impacting planted restoration areas. Instructive signage for
workers would be set up as well to signify off limit work areas and site restrictions.
Hydrologic Reestablishment via In-line Valves & Native Plant Communities – Hydrologic
reestablishment and native plant community establishment work would begin following site preparation
activities. This alternative would reestablish natural surface and subsurface hydrology and
hydroperiodicity utilizing backwater valves to disable the existing drain tile system. Strategically
installing backwater valves would both temporarily and/or permanently disable the existing drain tile
system. These backwater valves could be installed during the design phase in order to gain information on
potential off-site flooding effects, plant community distributions, planting schemes, and drainage pattern
development. Drain tiles would be permanently disabled at some point during construction by grouting
the valves shut. Grouting also ruptures the clay drain tiles over time via hydrostatic pressure without
excavation. This alternative also includes low-intensity grading to adjust microtopography to further
refine site hydrology and redirect certain minor flow paths/ditches/tiles to other county storm water
systems.
The reestablishment of the natural hydrology of the site is required to support native wetland and riparian
plant communities. Plant communities were determined based on current soil types and the native plant
communities associated with those soil types in the USDA NRCS Official Soil Series Description by
Name accessed at https://soilseries.sc.egov.usda.gov/osdname.aspx. A summary of soil types within the
study area is discussed in Section 4.1.3 of this report, and table 18 summarizes soil types and
characteristics. Invasive and opportunistic tree species would be removed or mulched on site. All invasive
and opportunistic plant species would be controlled with herbicide applications and prescribed burns
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including reed canary crass (Phalaris arundinacea), cattail (Typha spp.), common reed (Phragmites
australis ssp. australis), common buckthorn (Rhamnus cathartica), glossy buckthorn (Frangula alnus),
Norway maple (Acer platanoides), green ash (Fraxinus lanceolata), and honeysuckle (Lonicera spp.).
This measure would also seed and plant native species of local genotype. Herbicide applications, mowing,
prescribed burns, and herbivory control would continue throughout the establishment period to further
suppress invasive species and promote the establishment of native vegetation.
Natural and Sculpted Riverine Establishment – This alternative includes allowing the river to find its new
channel and the excavation of a new river channel in Phases I and II. The new river channel would be
shaped via natural forces and excavation, grading, placing native rock structures and large woody debris.
River channel and banks would be sculpted to mimic a natural geomorphology, where channel
development - glide, riffle, run and pool - features would be strategically placed and graded to maintain
geomorphology. Low flow channels would be made more sinuous. Stream stability would be induced
with large woody debris, rock structures and native plantings. Open-bottomed box culverts will be used
where the stream crosses the multi-use trail.
Instream Habitat Restoration – After the new channel is excavated, native rock structures would be placed
for habitat and to aid in maintaining hydrology in the marsh and wet prairie areas. Large woody debris
would be placed at various locations to provide habitat structure, both in the new river channel and
resurged marsh and wet prairie.
Best Management Practices (BMPs) – Soil erosion and sediment control measures would be incorporated
into the design documents and will be implemented in accordance with State requirements. The minimum
measures required at the project site may include:
 Hydroseeding, seeding, and mulching to stabilize disturbed areas
 Installation of silt fences around graded slopes and stockpile areas
 Protection of the waterway where grading occurs with silt fencing prevent sediments from
traveling into the waterway
 Stabilizing construction entrances to limit soil disturbance at the ingress/egress from the site
 Installing erosion blanket over unprotected finished grades that are to be unplanted for at least
two weeks
Monitoring & Adaptive Management – A monitoring plan will be implemented for this project (Appendix
C). The USACE, Chicago District would conduct monitoring in conjunction with the non-federal sponsor
to determine the success of the project. The principal goal of a resulting project is to restore stream,
riparian, wetland, and buffering plant communities to provide habitat for migratory birds and local fish
and wildlife. Baseline data for current conditions at SBPR are detailed in the IFR/EA. The following
specific monitoring objectives were established to determine the effectiveness of this project:
• Restore stream and riparian corridor habitat as measured by the presence of naturalized
stream hydrology and hydraulics.
• Improve native plant species richness and assemblage structure as measured by coefficient of
conservatism of the Chicago Region Floristic Quality Index: Target Overall Mean C Score >
5.
• Reestablish natural fluviogeomorphic parameters (hydraulics, substrates) and structures to
support riverine and riparian habitats within the study area. Improvement is measured via the
predicted increase in quality of riverine habitat (QHEI).
• Eradicate/reduce the presence of non-native and invasive species: Target Invasive Species
Eradication Percentage <1% Areal Coverage.
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Multi-Use Trail – A multi-use trail will be constructed as part of the study. The trail will provide access
for Operations and Maintenance (O&M) for both Kenosha County and the utility company. O&M
activities will require vehicles to drive on the trail to access project features and utility equipment (poles
and overhead lines). Kenosha County is responsible for long term O&M of the plantings and other project
features. The utility company has a 205-foot wide easement through the study area and locating the multiuse trail within the easement provides the utility company the access they need to their poles and
overhead lines. Two open-bottomed box culverts will be added to Phase I where the new river channel
crosses the multi-use trail. The multi-use trail utilizes these two box culverts in order to ensure access to
utility poles and overhead lines. Concentrating access along a designated pathway avoids unnecessary
trampling of restored vegetation and allows for natural communities to develop. In addition, the multi-use
trail will provide incidental recreation benefits as by providing public access to the restored ecosystem
project for activities such as walking and wildlife viewing. However, recreation is a low priority output
and USACE did not formulate any single purpose recreation features as part of the feasibility study
process (Appendix E, Section VII, Planning Guidance Notebook). Any potential development of single
purpose recreation features in the future, such as outdoor furniture or paving alterations, would be carried
out at 100% non-federal cost and subject to a Section 408 permit to request alteration of a completed
USACE project (EC 1165-2-220).
The location of the multi-use trail will be developed in coordination with the non-federal sponsor and
according to the new hydrologic regime.
Operations & Maintenance – Once the construction contract is complete, the non-federal sponsor will
maintain the project and associated habitat benefits and the multi-use trail. These activities would
primarily include invasive plant species control, additional native plantings, woody debris management,
minor additions of river cobbles, and public access control.
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Figure 29: Phase I Recommended Plan / NER Plan
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Figure 30: Phase II Recommended Plan / NER Plan
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5.3 – Significance of Recommended Plan/NER Outputs
Because of the challenge of dealing with non-monetized benefits, the concept of output significance plays
an important role in ecosystem restoration evaluation. Along with information from cost effectiveness and
incremental cost analyses, information on the significance of ecosystem outputs will help determine
whether the proposed environmental investment is worth the cost and whether a particular alternative
should be recommended. Statements of significance provide qualitative information to help decision
makers evaluate whether the value of the resources of any given restoration alternative are worth the costs
incurred to produce them. The significance of the SBPR ecosystem restoration outputs are herein
recognized in terms of institutional, public, and/or technical importance.
Institutional Recognition
Significance based on institutional recognition means that the importance of an environmental resource is
acknowledged in the laws, adopted plans, and other policy statements of public agencies, tribes, or private
groups. The following are exemplary instances:
Clean Water Act, 33 U.S.C. § 1251 – Restore the chemical and biological integrity of the Nation’s waters.
Restoration of native plant communities as well as stream hydraulics and hydrology will not only improve
habitat diversity, but also biogeochemical processes important in the filtering of precipitation and runoff.
This in turn will mean the return of higher quality water to local waterways and mitigate stormwater
pollutants.
Endangered Species Act of 1973, 16 U.S.C. § 1531 – All federal departments and agencies shall seek to
conserve endangered species and threatened species. The purpose of the act is to provide a means
whereby the ecosystems upon which endangered and threatened species depend may be conserved and to
provide a program for the conservation of such endangered and threatened species. Although no federal
listed species have been recorded on the project site, project features would be beneficial to the federally
endangered rusty patched bumble bee which has been observed within 1.8 miles of the project site.
Fish and Wildlife Conservation Act of 1980, 16 U.S.C. § 2901 – All federal departments and agencies to
the extent practicable and consistent with the agencies’ authorities should conserve and promote
conservation of non-game fish and wildlife, and their habitats. Restoring the vegetative structure and
increasing the native plant growth will enhance the habitat diversity of the system. The restored site
would have increased native species richness and fewer invasive and non-native species. In addition,
removal of manmade structures that are impediments to aquatic species dispersal would increase
availability of high quality habitat. All habitat improvements will benefit plants, invertebrates, fish, birds,
amphibians, reptiles, and other wildlife.
EO 11514 Protection and Enhancement of Environmental Quality – The Federal Government shall
provide leadership in protecting and enhancing the quality of the Nation’s environment to sustain and
enrich human life. This project would provide leadership by providing an example to other large
metropolis and urban areas that large tracts of natural lands can be restored to enhance environmental
quality.
EO 13186 Responsibilities of Federal Agencies to Protect Migratory Birds – Federal agencies shall
restore or enhance the habitat of migratory birds and prevent or abate pollution or detrimental alteration of
the environment for migratory birds. This project will restore native plant diversity and thus provide
better forage and shelter to numerous migratory bird species as discussed in Section 4.2.3, Wildlife
Communities.
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Public Recognition
Public recognition means that some segment of the general public recognizes the importance of an
environmental resource, as evidenced by people engaged in activities that reflect an interest or concern for
that particular resource. Such activities may involve membership in an organization, financial
contributions to resource-related efforts, and providing volunteer labor and correspondence regarding the
importance of the resource.
The Root-Pike Watershed Initiative Network (Root-Pike WIN), is a 501(c)3 non-profit formed in 1998 by
the Wisconsin Department of Natural Resources and other watershed stakeholders to restore, protect, and
sustain the five watersheds of southeastern Wisconsin. Root-Pike WIN brings municipalities, private
citizens, donors, and environmental experts from the Root-Pike basin together to improve water quality,
restore natural habitats, reduce storm water runoff, and create places where people want to live, work, and
invest. In 2007, the Root-Pike WIN helped design and implement the Keep Our Waters Clean program to
help municipalities meet their storm water permit requirements. In 2008, the Root-Pike WIN began the
Rain Garden Initiative, which put in place more than 100 rain gardens and 60 rain barrels. The Root-Pike
WIN has also helped SEWRPC with the planning, and implementation of the 9-element Pike River Plan.
The SBPR aquatic ecosystem restoration project aligns with the mission and goals of the Root-Pike WIN
and the group is supportive of the proposed project.
Technical Recognition
Technical recognition means that the resource qualifies as significant based on its “technical” merits,
which are based on scientific knowledge or judgment of critical resource characteristics. Whether a
resource is determined to be significant may of course vary based on differences across geographical
areas and spatial scale. While technical significance of a resource may depend on whether a local,
regional, or national perspective is undertaken, typically a watershed or larger (e.g., ecosystem, landscape,
or ecoregion) context should be considered. Technical significance should be described in terms of one or
more of the following criteria or concepts: scarcity, representation, status and trends, connectivity,
limiting habitat, and biodiversity.
Scarcity is a measure of a resource’s relative abundance within a specified geographic range. Generally,
scientists consider a habitat or ecosystem to be rare if it occupies a narrow geographic range (i.e., limited
to a few locations) or occurs in small groupings. Unique resources, unlike any others found within a
specified range, may also be considered significant, as well as resources that are threatened by
interference from both human and natural causes.
Most streams and wetlands throughout the southeastern Wisconsin Region have been degraded through
clear cutting timber, agriculture, and urban development. Restoration of SBPR and its associated
floodplain and wetlands would help to restore relatively rare resources.
Representation is a measure of a resource’s ability to exemplify the natural habitat or ecosystems within a
specified range. The presence of a large number and percentage of native species, and the absence of
exotic species, implies representation as does the presence of undisturbed habitat. Although the study area
has been highly disturbed from anthropogenic activities, the SBPR study area once restored would be
representative of a river-wetland-prairie interface. This project would restore connectivity between the
river and its floodplain. The proposed project would restore portions of the SBPR and surrounding
wetlands and uplands to a representative form that would emulate conditions indicative of what was
present 200 years ago.
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Status and Trends of the SBPR study area describe a once highly functional riverine and wetland habitat
that has become degraded primarily due to effects of agriculture. Agriculture was largely ubiquitous
across the southeastern Wisconsin landscape, and degradation of riverine and wetland habitats followed.
The Root-Pike WIN organization along with other organizations and agencies has worked over the past
20+ years to restore these ecosystems where feasible. With implementation of the proposed project,
distinctive habitats may be restored to their former excellence and provide beneficial outputs to terrestrial
and aquatic wildlife.
Connectivity is the measure of a resource’s connection to other significant natural habitats. The proposed
project would increase connectivity on multiple scales by restoring connectivity within the study area, but
also to surrounding and downstream natural habitats. In addition, the proposed project would contribute
to the overall restoration of the Pike River watershed. The North Branch Pike River has been completely
restored. Restoring the SBPR would help in providing high quality connected habitats within the larger
Pike River watershed.
On a macro scale, the proposed project would provide valuable stopover areas for migratory birds using
the Lake Michigan portion of the Mississippi flyway, but would also increase connectivity by adding
patches of habitat within the southeastern Wisconsin area, lessening the distance species have to travel
over inhospitable areas of agricultural or urbanized lands to forage, shelter, and/or nest.
Connectivity within the site is important as well, especially between different plant communities for
amphibians, reptiles, small mammals and insects. Hydrologic gradients provide the basis for plant
community species richness and structure, and because of the gradients, these plant communities
seamlessly connect to each other. This makes it critical to restore in-between habitats such as wetland and
wet prairie, which connect the submersed riverine habitat with the surrounding uplands. Species such as
the snapping turtle and eastern tiger salamander require these habitats and transition zones in order to
reproduce. Hydrology alternative 1 (H1) restores connectivity of groundwater flow between the
surrounding uplands and the river, providing more consistent groundwater seepage to support wetland
communities as well as more consistent groundwater baseflow in the stream during dry weather. Riverine
alternative 3 (R3) restores connectivity of the river channel to its floodplain by remeandering the channel,
grading back channel banks, and providing wetland and wet prairie habitat during higher flows.
Limiting Habitat could exist within the SBPR once restored. Although no Federal listed species have been
recorded from the project site, once restored, site conditions could support colonization or continued
habitation of state rare, threatened, and endangered species; especially the rusty patched bumble bee
which is known to occur approximately 1.8 miles northeast of the project site at the Hawthorn Hollow
Nature Sanctuary and Arboretum.
Biodiversity within the southeastern Wisconsin region is in decline due to the replacement of a number of
high quality species that have links throughout the food web and ecosystem, with species that have few or
no users in the system. As more species are lost, a cascade effect results in the loss of the species that are
dependent on the ones immediately affected by the problem. Through the restoration of riverine
hydraulics and hydrology, stream-floodplain connectivity, native plant community richness, water quality,
and nutrient cycling; species diversity would increase logarithmically along with existing populations of
fish, amphibians, and other species.
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5.4 – Risk and Uncertainty
When the costs and outputs of alternative restoration plans are uncertain and/or there are substantive risks
that outcomes will not be achieved, which may often be the case, the selection of a recommended
alternative becomes more complex. It is essential to document the assumptions made and uncertainties
encountered during the course of planning analyses. Restoration of some types of ecosystems may have
relatively low risk. For example, removal of drainage tiles to restore hydrology to a wetland area. Other
activities may have higher associated risks such as restoration of coastal marsh in an area subject to
hurricanes. When identifying the Recommended Plan, the associated risk and uncertainty of achieving the
proposed level of outputs must be considered. For example, if two plans have similar outputs but one plan
costs slightly more, according to cost effectiveness guidelines, the more expensive plan would be dropped
from further consideration. However, it might be possible that due to uncertainties beyond the control or
knowledge of the planning team, the slightly more expensive plan will actually reduce the risk of failure
or lack of sustainability, in effect qualifying it as an effective plan. During feasibility a drain tile survey
was completed but not field verified. There is a risk that the assumption that all drain tiles are clay may
not be correct. If drain tiles are plastic it will cost more to remove them. Mitigation for this risk was
coordination that the non-federal sponsor completed with the property owners/farmers who verified that
no drain tiles had been replaced, and therefore, it was the opinion of the non-federal sponsor that all drain
tiles were likely clay.
Native plantings have an associated risk of not establishing due to a variety of unforeseen events.
Predation from herbivorous animals and insects is a possibility and can be reasonably estimated based on
baseline surveys of the existing flora and fauna. However, weather also plays a large role in the
establishment success of new plantings. Periods of drought or late frosts may alter the survival percentage
of plantings. Although historical records can help to predict the best possible location and timing of new
plantings, single unforeseen events may lead to failure. To mitigate these risks, planting over several
years, high density plantings and/or adaptive management and monitoring would be incorporated into the
overall plan. In addition, climate change in the years to come may play a role in impacting the project
outcome. Increased temperatures and/or rainfall may lead to plant community shifts of the project area.
Complete eradication of invasive species always presents a certain level of risk and uncertainty as the
chances of reinvasion are likely to occur without proper management, increasingly so when native species
have not yet established. Changes in nutrient cycling processes and soil chemistry (due to prolonged
impaired hydrology and invasive species establishment) further increases uncertainty with the eradication
of invasive species. Measures that prevent further degradation to soils and measures that alleviate
impaired hydrology, will help reduce the invasion of non-native species into the restoration area which
should lessen the risk and uncertainty associated with invasive species removal.

5.4 – Real Estate
Two-hundred forty-six (246.00) acres of fee simple estate will be required for this project, consisting of
21.09 acres currently held in fee simple as two separate parcels by the non-federal sponsor and 224.91
acres currently held as three separate parcels by individual private landowners. All lands required for
access, staging, construction, disposal, and O&M will be within the fee simple area. No additional
easements will be required for this project. The current non-federal LERRDs credit totals $2.1M
(escalation not included). A more detailed breakdown of these items can be found within the Real Estate
Plan, Appendix B.
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5.5 – Plans & Specifications
During the design phase, a detailed set of plans and specifications will be developed in order to solicit and
award a construction contract. Also, prior to finalization of the plans and specifications, assurance will be
made that all areas to be prepared by the non-federal sponsor shall be in compliance with ER 1165-2-132,
Federal, State, and local regulations. A schedule, quality control plan, and labor estimate will be
developed based on the approved IFR/EA Review Plan for the plans and specifications phase.

5.6 – Operation, Repair, Replacement and Rehabilitation
The OMRR&R costs of the project are estimated to total $27,000. The total cost of OMRR&R is
calculated for up to 10 years and the agreed upon length of monitoring is included into the total project
cost. Natural plant community maintenance includes the prevention of non-native and exotic species
colonization and the addition of native species overtime. A detailed O&M Manual containing all the
upkeep requirements will be provided to the non-federal sponsor after construction is closed out.

5.7 – Monitoring & Adaptive Management Plan
Section 2039 of WRDA 2007, 33 U.S.C. § 2330a, directs the Secretary to ensure that when conducting a
feasibility study for a project (or a component of a project) for ecosystem restoration that the
recommended project can include a plan for monitoring the success of the ecosystem restoration for a
period of up to ten years from completion of construction of an ecosystem restoration project. Monitoring
will continue until such time as the Secretary determines that the success criteria will be met. This
monitoring shall be cost-shared.
A five to ten year monitoring plan will be implemented for this project (Appendix C). The USACE,
Chicago District would conduct monitoring in conjunction with the non-federal sponsors to determine the
success of the project. The principal goal of a resulting project is to restore stream, riparian, wetland and
buffering plant communities to provide habitat for migratory birds and local fish and wildlife. Baseline
data for current conditions at SBPR are detailed in this IFR/EA. The following specific monitoring
objectives were established to determine the effectiveness of this project:
•
•
•
•

Restore stream and riparian corridor habitat as measured by the presence of naturalized stream
hydrology and hydraulics
Improve native plant species richness and assemblage structure as measured by coefficient of
conservatism of the Chicago Region Floristic Quality Index: Target Overall Mean C Score > 5
Reestablish natural fluvialgeomorphic parameters (hydraulics, substrates) and structures to
support riverine and riparian habitats within the study area. Improvement is measured via the
predicted increase in quality of riverine habitat (QHEI)
Eradicate/reduce the presence of non-native and invasive species: Target Invasive Species
Eradication Percentage <1% Areal Coverage

A 5-year contract would be utilized to ensure recruitment and establishment of native plant communities
(e.g., abiotic and biotic) is successful. If establishment is not successful, adaptive management will be
used to obtain success within the next 5 years. All hydrogeomorphic work would be accomplished within
the first several months of the contract to allow establishment and monitoring time. Options would be
placed in the contract for future adaptive management measures that could be exercised at any point of
the contract duration, but most frequently in years 3, 4, and 5. These may include but are not limited to:
changing or adjusting features to achieve the required hydrology, hydraulics and/or geomorphology;
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additional native plant treatments; or other improvements. All adaptive management decisions and
exercising of contract options would be determined by monitoring. To be conservative, three adaptive
management options would be included under this measure for high, medium and low adaptive
adjustment needs. These would be Option A – for more intensive adjustments of geomorphology or
hydrology $75,000; Option B – for more moderate adjustments of habitat and/or additional plantings
$25,000; Option C – for minor habitat adjustments or additional plantings $10,000.

5.8 – Capability & Views of the Non-Federal Sponsor
In accordance with regulation ER1105-2-100, Appendix D, where the non-Federal sponsor's capability is
clear, as in the instances where the sponsor has sufficient funds currently available or has a large revenue
base and a good bond rating, the statement of financial capability need only provide evidence of such.
The non-Federal sponsor is committed to its specific cost share of the Design & Implementation (D&I)
Phase and expresses willingness to share in the costs of construction to the extent that can be funded.

5.9 – Division of Responsibilities
The County of Kenosha has agreed to serve as the local cost-sharing sponsor for the South Branch Pike
River 206 Aquatic Ecosystem Restoration project. The cost-sharing requirements and provisions will be
formalized with the signing of the PPA between the local sponsor and USACE prior to initiation of
contract award activities. In this agreement, the local sponsor will agree to cost sharing requirements.
Based on the cost sharing requirements, the total project cost (FY 2022 price levels escalated to the
midpoint of construction in 2025) and pertinent cost-sharing information for the restoration project are
summarized in Table 20 and
Table 21.
Table 20: Feasibility Costs and Project First Costs
Project Element
Cost*
Construction (Ecosystem)
$
LERRDs
$
Planning, Engineering and Design
$
Construction Management
$
Adaptive Management and Monitoring
$
Project First Cost Total (1)
$
OMRR&R
$
Feasibility**
$
Federal Share
$
non-Federal
$
Feasibility Study and Project First Costs (2) $
65% Federal
$
35% non-Federal
$
TOTAL Federal Allocation3
$
3
TOTAL non-Federal Allocation
$

9,767,000
2,104,000
992,000
595,000
52,000
13,510,000
27,000
600,000
350,000
250,000
14,110,000
8,781,500
4,728,500
9,181,500.0
5,028,500.0

(1) Costs are estimated using FY 22 Price Level and discount rate
(2) Excludes O&M Costs, which are a non-Federal responsibility
(3) Total Federal Allocation includes feasibility costs and $100K 100% Federal FID Costs
* Project costs include an 23.8% contingency to account for feasiblity level cost estimation.
** The first $100,000 is 100% federal. All study costs after FCSA execution are shared 50/50.
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Table 21: Feasibility Cost and TPC with Cost Share Break Out (Fully Funded)
Feasibility Phase

FY21

FY22

Federal Interest Determination

$ 100,000

$

-

$

-

$

-

$

100,000

Detailed Project Report
Design & Implementation

$ 500,000

$

-

$

-

$

-

$

500,000

$

-

$

1,052,000

100% P&S

$

FY23

500,000

$

FY24-28

552,000

Total

Restoration Features

$

-

$

-

$

-

$ 10,932,000

$ 10,932,000

LERRDs

$

-

$

-

$

-

$

2,171,000

$

2,171,000

Construction Management (2)

$

-

$

-

$

-

$

649,000

$

649,000

Total Project Cost
Fed / non-Fed Breakdown

$ 600,000

$

500,000

$

552,000

$ 13,752,000

$ 15,404,000

Federal Share (3)

$ 350,000

$

325,000

$

358,800

$

8,938,800

$

9,972,600

Non-Federal

$ 250,000

$

175,000

$

193,200

$

4,813,200

$

5,431,400

(1) Feasibility costs above $100,000 are split at 50/50 cost share
(2) Includes Engineering and Design During Construction, and Adaptive Management and Monitoring
(3) FY21 Federal Share includes $100,000 at 100% Federal cost for FID completed in FY '19
* Costs are escalated through the midpoint of construction

Responsibilities
Federal - The estimated Federal cost share for implementation of the project is about $9.9M. The USACE
would accomplish the plans and specifications phase, which includes additional design studies and plans
and specifications, contract for construction, overall supervision during construction, prepare an operation
and maintenance manual, and participate in a portion of the post construction monitoring.
Non-Federal Responsibilities - Prior to initiation of the design phase, the Federal Government and the
non-Federal sponsors will execute a PPA. The LERRDs and OMRR&R of the project will be the
responsibility of the non-Federal sponsors for the proposed project. The estimated non-Federal cost share
for implementation of the project is about $5.4M and will be covered by LERRDs credit of $2.17M. The
non-Federal sponsors shall, prior to implementation, agree to perform the following items of local
cooperation:
1. Provide 35 percent of the separable project costs allocated to environmental restoration as further specified
below:
a) Provide the non-Federal share of all complete planning and design work upon execution of the PPA.
b) Provide all lands, easements, and rights-of-way, including suitable borrow and dredged or excavated
material disposal areas, and perform or ensure the performance of all relocations determined by the
government to be necessary for the construction and O&M of the project.
c) Provide or pay to the government the cost of providing all features required for the construction of the
project.
d) Provide, during construction, any additional costs as necessary to make its total contribution equal to
35 percent of the separable project costs allocated to environmental restoration.
2. Contribute all project costs in excess of the USACE implementation guidance limitation of $10,000,000.
3. Shall not use the project or lands, easements, and rights-of-way required for the project as a wetlands bank
or mitigation credit for any other project.
4. For so long as the project remains authorized, operate, maintain, repair, replace, and rehabilitate the
completed project or the functional portion of the project at no cost to the government in accordance with
applicable federal and state laws and any specific directions prescribed by the government.
5. Give the government a right to enter, at reasonable times and in a reasonable manner, upon land that the
local sponsor owns or controls for access to the project for the purpose of inspection and, if necessary, for
the purpose of completing, operating, maintaining, repairing, replacing, or rehabilitating the project.
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6. Assume responsibility for operation, maintenance, repair, replacement, and rehabilitation (OMRR&R) of
the project or completed functional portions of the project, including mitigation features, without cost to the
government in a manner compatible with the project’s authorized purpose and in accordance with
applicable federal and state laws and specific directions prescribed by the government in the OMRR&R
manual and any subsequent amendments thereto.
7. Comply with Section 221 of Public Law (P.L.) 91-611, Flood Control Act of 1970, as amended, and
Section 103 of the WRDA of 1986, as amended, 33 U.S.C. § 2213, which provides that the Secretary of the
Army shall not commence the construction of any water resource project or separable element thereof until
the nonfederal sponsor has entered into a written agreement to furnish its required cooperation for the
project or separable element.
8. Hold and save the United States free from damages due to construction of or subsequent maintenance of the
project except those damages due to the fault or negligence of the United States or its contractors.
9. Keep and maintain books, records, documents, and other evidence pertaining to costs and expenses
incurred pursuant to the project to the extent and in such detail as will properly reflect total project costs.
10. Agree, as between the Federal government and the non-Federal sponsor, to be solely responsible for the
performance and costs of cleanup and response of any HTRW regulated under applicable law that are
located in, on, or under real property interests required for construction, operation, and maintenance of the
project, including the costs of any studies and investigations necessary to determine an appropriate
response to the contamination, without reimbursement or credit by the Federal government.
11. Agree, as between the Federal government and the non-Federal sponsor, that the non-Federal sponsor shall
be considered the owner and operator of the project for the purpose of CERCLA liability or other
applicable law, and to the maximum extent practicable shall carry out its responsibilities in a manner that
will not cause HTRW liability to arise under applicable law; To the maximum extent practicable, conduct
OMRR&R of the project in a manner that will not cause liability to arise under CERCLA.
12. Perform, or ensure performance of, any investigations for hazardous, toxic, and radioactive wastes
(HTRW) that are determined necessary to identify the existence and extent of any HTRW regulated under
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 42 U.S.C.
9601-9675, and any other applicable law, that may exist in, on, or under real property interests that the
Federal government determines to be necessary for construction, operation, and maintenance of the project.
13. Prevent future encroachment or modifications that might interfere with proper functioning of the project.
14. Comply with the applicable provisions of the Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970, P.L. 91-646, as amended in Title IV of the Surface Transportation and
Uniform Relocation Assistance Act of 1987, P.L. 100-17, and the uniform regulation contained in Part 24
of Title 49, Code of Federal Regulations (CFR), in acquiring lands, easements, and rights-of-way for
construction and subsequent O&M of the project, and inform all affected persons of applicable benefits,
policies, and procedures in connection with said acts.
15. Comply with all applicable federal laws and regulations, including Section 601 of Title VI of the Civil
Rights Act of 1964, P.L. 88-352, and Department of Defense Directive 5500.11 issued pursuant thereto and
published in 32 CFR, Part 300, as well as Army Regulation 600-7 entitled “Non-Discrimination on the
Basis of Handicap in Programs and Activities Assisted or Conducted by the Department of the Army.”
16. Provide 35 percent of that portion of the total cultural resource preservation, mitigation, and data recovery
costs attributable to environmental restoration that are in excess of 1 percent of the total amount authorized
to be appropriated for environmental restoration.
17. Shall not use funds from other Federal programs, including any non-Federal contribution required as a
matching share therefor, to meet any of the non-Federal obligations for the project unless the Federal
agency providing the Federal portion of such funds verifies in writing that expenditure of such funds for
such purpose is authorized.
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CHAPTER 6 – RECOMMENDATION*
I have considered all significant aspects of the problems and opportunities as they relate to the project
resource problems of the South Branch Pike River project area. Those aspects include environmental,
social, and economic effects, as well as engineering feasibility.
I recommend Alternative Plans H1 and R3 for Phase I and Phase II, the Recommended
Plan/NER/Preferred Plan, which consists of establishing a diverse self-sustaining stream, riparian,
wetland, and buffering habitats. The Recommended Plan has a project first cost of $13.5M (FY 22 price
level) The estimated federal cost share is approximately $9.97M including both study and implementation
costs. This plan provides 75.5 net average annual habitat units over about 246 acres of habitat. All costs
associated with the restoration of the South Branch Pike River ecosystem have been considered.

_________________________________
Paul B. Culberson
Colonel, U.S. Army
District Commander
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