
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 

 

 

 

PREPARED BY: 

United States Department of the Interior Fish and 
Wildlife Service 

National Oceanic and Atmospheric Administration 

Wisconsin Department of Natural Resources 

 

WITH ASSISTANCE FROM: 

Industrial Economics, Incorporated 

Sheboygan River and Harbor Natural Resource 
Damage Assessment Restoration Plan and 
Environmental Assessment 
Final Document  |  March 2018 

Sheboygan River 
and Harbor 

Natural Resource 
Trustees 



 

 

 

This page intentionally blank.  

 

 

 

 



 

 
 

  

 

SHEBOYGAN RIVER AND HARBOR NATURAL RESOURCE DAMAGE ASSESSMENT 
RESTORATION PLAN AND ENVIRONMENTAL ASSESSMENT  



PROJECT LOCATIONS Sheboygan River and Sheboygan River Basin, Sheboygan County, Wisconsin 

LEAD FEDERAL AGENCY FOR 

THE RESTORATION PLAN 

U.S. Department of the Interior, Fish and Wildlife Service (DOI, FWS) 

COOPERATING AGENCIES National Oceanic and Atmospheric Administration (NOAA) 
Wisconsin Department of Natural Resources  

COOPERATING AGENCY 

STATEMENT -- NOAA 

DOI, the lead federal Trustee for preparing the Sheboygan River and Harbor 
Restoration Plan/Environmental Assessment (RP/EA), invited NOAA to act as a 
cooperating agency pursuant to the National Environmental Policy Act (NEPA) 
(40 CFR § 1508.5). NOAA agreed to act as a cooperating agency. A federal 
agency participating in the NEPA process as a cooperating agency may adopt the 
NEPA analysis of a lead agency without recirculating the statement when, after 
an independent review of the statement, the cooperating agency concludes that 
the analysis meets the standards for an adequate statement under the NEPA 
regulations and that the cooperating agency’s comments and suggestions have 
been satisfied (40 CFR § 1506.3).

NOAA participated in the development of the RP/EA as a cooperating federal 
agency for purposes of NEPA. This RP/EA describes the site history and natural 
resource damage assessment process, identifies a preferred alternative that 
includes acquisition and preservation of two land parcels, and evaluates 
potential environmental consequences of the preferred alternative. The RP/EA 
also identifies general types of restoration under the preferred alternative that 
may be proposed in the future and would be subject to future NEPA analyses. 

NOAA completed an independent review of the EA to inform NOAA’s decision 
regarding adoption of the EA in accordance with 40 CFR § 1506.3 and its agency-
specific NEPA procedures. NOAA adopted and completed the RP/EA via signature 
on the final NEPA decision document. 

Additionally, NOAA may serve as a cooperating agency for the purposes of NEPA 
(40 CFR § 1501.6) for future restoration plans developed subsequent to this 
RP/EA for Sheboygan. When applicable, NOAA will be acknowledged accordingly 
in future restoration plans developed, and NOAA may serve as a lead agency, co-
lead, or cooperating agency for future proposed restoration projects and NEPA 
analyses. 

COMMENTS/CONTACT 

PERSON 

Betsy M. Galbraith 
Sheboygan River Natural Resource Trustee Council Coordinator 
2661 Scott Tower Drive 
New Franken, WI 54229 
betsy_galbraith@fws.gov 

mailto:betsy_galbraith@fws.gov


 

 

ADMINISTRATIVE RECORD A copy of this document is available for review online at the following website: 

https://www.fws.gov/midwest/es/ec/nrda/SheboyganHarbor 

 

The Administrative Record is maintained by the FWS Green Bay Field Office, and 
is available at: 

U.S. Fish and Wildlife Field Office 
2661 Scott Tower Drive 
New Franken, WI 54229 

and 

Mead Public Library 
710 N 8th Street 
Sheboygan, WI 53081 

  

https://www.fws.gov/midwest/es/ec/nrda/SheboyganHarbor


 

 

TABLE OF CONTENTS 

LIST OF EXHIBITS 

LIST OF ACRONYMNS 

EXECUTIVE SUMMARY   

 

CHAPTER 1  |  INTRODUCTION   

1.0  Purpose and Need for Restoration   1-1 

1.1  The Comprehensive Environmental Response, Compensation, and Liability Act and  
        the Designation of Natural Resource Trustees for the Sheboygan River   1-4 
1.2  The National Environmental Policy Act   1-4 

1.3  Compliance with Other Authorities   1-5 
1.4  Public Participation   1-5 

1.5  Administrative Record   1-6 
 

CHAPTER 2  |  SHEBOYGAN RIVER SITE REMEDY AND NATURAL RESOURCE DAMAGE 

ASSESSMENT AND RESTORATION  

2.1  Summary of Site History and Remediation  2-1 
2.2  Sheboygan River Area of Concern   2-7 
2.3  Natural Resource Damage Assessment and Restoration  2-8 

       2.3.1  NRDAR Activities at this Site  2-8 
       2.3.2  Relationship to Remedial Activities  2-9 

       2.3.3  Natural Resource Damages Settlement  2-10 
 
CHAPTER 3  |  AFFECTED ENVIRONMENT  

3.1  Physical Environment  3-1 
3.2  Natural Resources and Biological Environment  3-3 

       3.2.1  Habitat Types  3-3 
       3.2.2  Fish  3-4 
       3.2.3  Wildlife  3-4 

       3.2.4  Threatened and Endangered Species  3-5 
3.3  Socioeconomic Resources  3-5 
3.4  Cultural and Historic Resources  3-5 
3.5  Landscape-scale Ecological Stressors  3-7 



 

 

       3.5.1  Great Lakes Water Levels  3-7 
       3.5.2  Water Quality  3-8 
       3.5.3  Invasive Species  3-8 
       3.5.4  Habitat Resilience  3-9 
3.6  Summary  3-9 

 

CHAPTER 4  |  NATURAL RESOURCE INJURIES AND SERVICE LOSSES  

4.1  Assessment Area  4-1 
4.2  Pathway  4-3 
4.3  Baseline  4-5 
4.4  Ecological Injuries and Losses  4-5 

       4.4.1  Injury to Aquatic Resources  4-7 
       4.4.2  Injury to Floodplain Resources  4-10 

4.5  Human Use of Natural Resources and Services  4-12 
       4.5.1  Recreational Fishing  4-12 
       4.5.2  Recreational Boating  4-13 

 

CHAPTER 5  |  TRUSTEE VISION FOR RESTORATION AND PROPOSED RESTORATION 

ALTERNATIVES 

5.1  Alternative A:  No Action   5-2 
5.2  Alternative B:  Restoration within the Assessment Area  5-2 

       5.2.1  Wetland Restoration Projects   5-3 
       5.2.2  Riparian Restoration Projects   5-4 
       5.2.3  Wetland, Riparian, & Ecologically Associated Uplands Preservation  5-4 

       5.2.4  Recreational Fishing Enhancement Projects   5-5 
5.3  Alternative C:  Restoration within and Beyond the Assessment Area  5-5 

       5.3.1  Willow Creek Preservation and Restoration   5-6 
       5.3.2  Amsterdam Dunes Preservation and Restoration  5-10 

 

CHAPTER 6  |  ENVIRONMENTAL ASSESSMENT AND PREFERRED NRDA RESTORATION 

ALTERNATIVE  

6.1  Assessment of Environmental Consequences   6-1 

 6.1.1  Scope of the NEPA Analysis   6-1 
6.2  Evaluation of Alternative A:  No Action  6-2 

6.3  Evaluation of Alternative B:  Restoration within the Assessment Area  6-3 

       6.3.1  Wetland and Riparian Restoration   6-4 
       6.3.2  Wetland, Riparian, and Ecologically-Associated Uplands Preservation   6-5 
       6.3.3  Recreational Fishing Enhancement Projects  6-5 

6.4  Evaluation of Alternative C:  Restoration within and Beyond the Assessment Area   6-6 
6.5  Preferred Alternative   6-7 



 

 

 

CHAPTER 7  |  MONITORING  

7.1  Sheboygan River NRDAR Monitoring Framework  7-1 
7.2  Adaptive Management  7-2 

 

REFERENCES 

 

APPENDIX A WILLOW CREEK PROPERTY INFORMATION 

 

APPENDIX B AMSTERDAM DUNES CONSERVATION EASEMENT  

 

APPENDIX C DOI FWS AND NOAA FINDING OF NO SIGNIFICANT IMPACT STATEMENTS  

 

APPENDIX D PUBLIC COMMENTS 

  



 

 

LIST OF EXHIBITS 
Exhibit 1-1 Overview Map of the Lower 14 Miles of the Sheboygan River and Harbor 

Exhibit 2-1 Timeline of Major Remedial and NRDAR-Related Events for the Sheboygan River Site 

Exhibit 2-2 Sheboygan River and Harbor Industrial Facilities and Remedial Sections 

Exhibit 3-1 Sheboygan River Basin (SRBP 2016) 

Exhibit 4-1 Map of Geographic Scope and Aquatic and Floodplain Assessment Area 

Exhibit 4-2 Acreage of Assessment Area Sections 

Exhibit 4-3 Pathway Fate and Transport Examples 

Exhibit 4-4 Summary of Representative Resources 

Exhibit 4-5 Analysis of PCB Data over Time 

Exhibit 4-6 Benthic Invertebrate Site-Specific Toxicity Test Results Based on PAH Concentrations 
(NRT 2009) 

Exhibit 4-7 Average PCB Concentrations in Aquatic Resources and Corresponding Adverse Effects 
Thresholds (ppm)  

Exhibit 4-8 Average PCB Concentrations in Floodplain Resources and Corresponding Adverse 
Effects Thresholds (ppm) 

Exhibit 4-9 Timeline of Fish Consumption Advisories on the River 

Exhibit 4-10 Recreational Boating Advisory 

Exhibit 5-1 Geographic Scope of Restoration Area under Alternative C 

Exhibit 5-2 Willow Creek Restoration and Preservation Project Area  

Exhibit 5-3 Current Habitats in Amsterdam Dunes Preservation Project Area 

Exhibit 7-1 General Monitoring Framework 

 
  



 

 

LIST OF ACRONYMS 

AOC Area of Concern 

ASRI Alternative-Specific Remedial Investigation 

BTEX benzene, toluene, ethylbenzene, xylene 

BUI beneficial use impairment 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CFR Code of Federal Regulations 

COC contaminant of concern 

DOI United States Department of the Interior 

EA environmental assessment 

EIS environmental impact statement 

EPA United States Environmental Protection Agency 

ESD Explanation of Significant Differences 

FCA fish consumption advisory 

FONSI Finding of No Significant Impact 

FWS United States Fish and Wildlife Service 

GLC Glacial Lakes Conservancy 

GLRI Great Lakes Restoration Initiative 

IJC International Joint Commission  

NEPA National Environmental Policy Act 

NOAA National Oceanic and Atmospheric Administration 

NPL National Priorities List 

NRDAR Natural Resource Damage Assessment and Restoration 

PAHs polycyclic aromatic hydrocarbons 

PAS Preassessment Screen 

PCBs polychlorinated biphenyls 

PEC probable effects concentration 



 

 

ppm parts per million 

pptr parts per trillion 

PRPs potentially responsible parties 

RI/ES Remedial Investigation/Enhanced Screening Report 

RP/EA Restoration Plan/Environmental Assessment 

U.S.C. United States Code 

WDNR Wisconsin Department of Natural Resources 

WPSC Wisconsin Public Service Corporation 

ww wet weight 

 



 

 
 

 ES-1 

 

EXECUTIVE SUMMARY   

The purpose of this Restoration Plan/Environmental Assessment (RP/EA) is to describe how the Trustees 
for the Sheboygan River Natural Resource Damage Assessment and Restoration (NRDAR) – the United 
States Fish and Wildlife Service, the National Oceanic and Atmospheric Administration (NOAA), and the 
Wisconsin Department of Natural Resources (WDNR) – will utilize funds from natural resource damages 
for the restoration of natural resources and services injured by the release of hazardous substances at the 
Sheboygan River and Harbor Site. Injuries to natural resources in the lower 14 miles of the Sheboygan 
River and adjacent floodplain, including sediment, soil, invertebrates, fish, reptiles, amphibians, birds, 
and mammals, were caused by exposure of those resources to polychlorinated biphenyls (PCBs), 
polycyclic aromatic hydrocarbons (PAHs), and other contaminants. These injuries resulted in a loss of the 
ecological and recreational services that assessment area resources would otherwise have provided.  

The Trustees recently reached a settlement of their natural resource damage claims with Tecumseh 
Products Company, Thomas Industries, and Wisconsin Public Service Corporation (WPSC). Under this 
settlement, these parties will pay $4.5 million to support restoration, preservation, recreational 
enhancements, and past Trustee costs relevant to natural resource injuries. 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

ES-2 

Consistent with the United States Department of the Interior NRDAR regulations and the National 
Environmental Policy Act (NEPA), the Trustees evaluated a suite of alternatives for conducting the type 
and scale of restoration sufficient to compensate the public for natural resource injuries and service losses. 
This restoration will be implemented with the funds from the settlement. Based on factors such as 
location, technical feasibility, cost effectiveness, provision of natural resource services similar to those 
lost due to contamination, and net environmental consequences, the Trustees selected the preferred 
alternative, Alternative C: Restoration within and beyond the Assessment Area, for implementation. 
Under this Alternative, the Trustees envision conducting wetland and riparian restoration; wetland, 
riparian, and ecologically-associated upland preservation; and recreational enhancement projects within 
the Sheboygan River Basin within Sheboygan County. This would include preservation and potential 
restoration of Amsterdam Dunes and Willow Creek. The relevant portion of Amsterdam Dunes includes 
approximately 184 acres abutting Lake Michigan within the Sheboygan River Basin, just north of the 
Ozaukee-Sheboygan County line. This area is contiguous with over 144 additional acres recently 
preserved by Sheboygan County. The Willow Creek property is a unique, 140-acre urban open space 
located within the City of Sheboygan. Both of these properties currently support multiple habitat types, 
have potential for recreational opportunities, and are under threat of development and degradation. 

The draft RP/EA was available for review and comment for a period of 30 days in accordance with 43 
CFR § 11.81(d)(2). The Trustees addressed public comments and responded to those comments as part of 
the final RP/EA. 
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CHAPTER 1  |  INTRODUCTION 

1.0 PURPOSE AND NEED FOR RESTORATION   

Located in East Central Wisconsin, the Sheboygan River flows generally eastward through the City of 
Sheboygan Falls, Village of Kohler, and City of Sheboygan into Lake Michigan (Exhibit 1-1). For 
decades, industrial facilities on the Sheboygan River released hazardous substances into the environment, 
contaminating both the Sheboygan River and the associated floodplain. The lower 14 miles of the 
Sheboygan River were designated a Superfund site by the United States Environmental Protection 
Agency (EPA) in 1986. In addition, this same portion of the Sheboygan River was designated a Great 
Lakes Area of Concern (AOC) by the International Joint Commission (IJC) in 1987. Primary 
contaminants of concern include polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons 
(PAHs), and other substances such as heavy metals that were released from the potentially responsible 
parties. Natural resources (e.g., surface water, sediments, invertebrates, fish, amphibians, reptiles, birds, 
and mammals) that utilize these habitats have been exposed to and adversely affected by the released 
hazardous substances. Over the last three decades, the EPA, in accordance with Superfund, has overseen 
removal and isolation of contaminated sediments in the Sheboygan River and Harbor. For example, in 
2010, a variety of partners including the EPA Great Lakes National Program Office, Wisconsin 
Department of Natural Resources (WDNR), Sheboygan County, the City of Sheboygan and responsible 
parties collaborated on a Legacy Act project to remove contaminants that were not addressed by the 
Superfund program. Funds from the Great Lakes Restoration Initiative (GLRI) were used to conduct this 
Superfund betterment effort. In addition, federal, state and municipal agencies collaborated on habitat 
restoration efforts within the AOC boundaries. These remedial actions, while beneficial, do not 
themselves compensate the public for past, present, and future contaminant-related injuries to natural 
resources such as the current “do not eat” fish consumption advisory. 

The purpose of this Restoration Plan 
and Environmental Assessment 
(RP/EA) is to describe how the Trustees 
for the Sheboygan River Natural 
Resource Damage Assessment and 
Restoration (NRDAR) propose to use 
natural resource damage funds for the 
restoration, rehabilitation, replacement, 
or acquisition of equivalent natural 
resources and services injured by the 
release of hazardous substances at the 
Sheboygan River and Harbor Site. 
Consistent with the U.S. Department of 
the Interior (DOI) NRDAR regulations 
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and the National Environmental Policy Act (NEPA; 42 U.S.C. §4321 et seq.), this RP/EA includes an 
evaluation of reasonable restoration alternatives and selects the preferred alternative, Alternative C, for 
implementation. In this RP/EA, the Trustees are proposing two land acquisitions for purposes of 
conservation and preservation, along with general categories of restoration projects. The Trustees 
anticipate that future restoration projects may occur on the two properties or at other locations. After the 
Trustees considered public comments submitted on this RP/EA, they selected a restoration alternative 
consistent with the environmental assessment for the proposed restoration project categories and the two 
specific preservation projects. As additional restoration opportunities are identified, including other 
preservation possibilities, the Trustees will develop project-specific restoration plan(s), including 
additional analyses under the National Environmental Policy Act (NEPA), where applicable. Such future 
restoration plans will consider the cumulative impacts of the proposed restoration project(s) along with 
other proposed or selected actions for the Sheboygan River and Harbor NRDAR Site.   

The remainder of this Chapter discusses the relevant regulations and authorities under which the Trustees 
are conducting this NRDAR and corresponding RP/EA, the process and opportunities for public 
participation, and the administrative record. 
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EXHIBIT 1-1  OVERVIEW MAP OF THE LOWER 14 MILES OF THE SHEBOYGAN RIVER AND HARBOR  
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1.1 THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,  COMPENSATION, AND LIABILITY ACT 

AND THE DESIGNATION OF NATURAL RESOURCE TRUSTEES FOR THE SHEBOYGAN RIVER 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA; 42 U.S.C. § 
9601 et seq.) establishes a liability regime for the release of hazardous substances that injure natural 
resources and the ecological and human use services those resources provide. Pursuant to CERCLA, 
designated federal and state agencies, federally-recognized Indian tribes, and foreign governments act as 
trustees on behalf of the public to assess injuries and plan for restoration to compensate for those injuries. 
CERCLA further instructs the designated trustees to develop and implement a plan for the restoration, 
rehabilitation, replacement, or acquisition of the equivalent of the injured natural resources under their 
trusteeship (hereafter collectively referred to as “restoration”). CERCLA defines “natural resources” to 
include land, fish, wildlife, biota, air, water, ground water, drinking water supplies and other such 
resources belonging to, managed by, held in trust by, appertaining to, or otherwise controlled by the 
United States (including the resources of the fishery conservation zone established by the Magnuson-
Stevens Fishery Conservation and Management Act), any state or local government, any foreign 
government, any Indian tribes, or, if such resources are subject to trust restriction or alienation, any 
member of an Indian tribe (42 U.S.C. § 9601(16)). Regulations providing guidance to the Trustees on 
how to implement, in general, the NRDAR processes are contained in Chapter 43 of the Code of Federal 
Regulations (CFR), Part 11.  

Federal agencies are designated as natural resource trustees pursuant to section 107 of CERCLA (42 
U.S.C. § 9607(f)(2)(A)), Executive Order 12777, and the National Contingency Plan (40 CFR § 300.600).  
For the Sheboygan River and Harbor NRDAR, the federal Trustees are: 

• The United States Department of the Interior, as represented by the United States Fish and 
Wildlife Service (FWS), the lead federal agency for this RP/EA; and 

• The National Oceanic and Atmospheric Administration (NOAA), on behalf of the United States 
Department of Commerce, a cooperating federal agency for this RP/EA. 

State agencies are designated as natural resource trustees by the governors of each state pursuant to 
section 107 of CERCLA (42 U.S.C. § 9607(f)(2)(B)). For the Sheboygan River and Harbor NRDAR, the 
state Trustee is the State of Wisconsin Department of Natural Resources.    

The state and federal Trustees for the Sheboygan River and Harbor NRDAR convened a Natural 
Resource Trustee Council to: 1) assess the natural resource injuries resulting from the release of 
hazardous substances in the Sheboygan River, and 2) develop and implement a restoration plan to 
compensate for those injuries.  

1.2 THE NATIONAL ENVIRONMENTAL POLICY ACT  
Actions undertaken by federal Trustees to restore natural resources or services under CERCLA are 
subject to NEPA, 42 U.S.C. § 4321, et seq., and the regulations guiding its implementation at 40 CFR 
Part 1500. NEPA and its implementing regulations set forth a process of environmental impact analysis, 
documentation, and public review for federal actions, including restoration actions. Specifically, NEPA 
provides a mandate and a framework for federal agencies to consider all reasonably foreseeable 
environmental effects of their proposed actions and to inform and involve the public in their decision-
making process. 
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In general, federal agencies proposing a major federal action must develop an environmental impact 
statement (EIS) if the action is expected to have significant impacts on the quality of the human 
environment. When it is uncertain whether a contemplated action is likely to have significant impacts, 
federal agencies prepare an environmental assessment (EA) to evaluate whether an action would have 
significant impacts and therefore necessitate an EIS. If the EA demonstrates that the proposed action will 
not significantly impact the quality of the human environment, the federal agencies issue a Finding of No 
Significant Impact (FONSI), which satisfies the requirements of NEPA, and no EIS is required. If a 
FONSI cannot be made, then an EIS is required. 

Additionally, over time, through study and experience, agencies may identify activities that do not need to 
undergo detailed environmental analysis in an EA or an EIS because the activities do not individually or 
cumulatively have a significant effect on the human environment. Agencies can define categories of such 
activities, called categorical exclusions, in their NEPA implementing procedures, as a way to reduce 
unnecessary paperwork and delay. The consideration of NEPA requirements in the context of the 
Trustees’ identified restoration alternatives for the Sheboygan River NRDAR is described in Chapter 6. 
The DOI FWS and NOAA Finding of No Significant Impact Statements are found in Appendix C. 

1.3 COMPLIANCE WITH OTHER AUTHORITIES  
In addition to CERCLA and NEPA, other legal requirements may apply to NRDA restoration planning or 
implementation. The Trustees will ensure compliance with authorities applicable to restoration projects. 
Whether and to what extent an authority applies to a particular project depends on the specific 
characteristics of a particular project, among other parameters. The subset of authorities listed below is 
the most relevant for the proposed acquisition and conservation actions and may be relevant for future 
restoration projects proposed for the Sheboygan River and Harbor NRDAR: 

• Endangered Species Act (16 U.S.C. §§ 1531 et seq.),  

• National Historic Preservation Act (16 U.S.C. §§ 470 et seq.), 

• Coastal Zone Management Act (16 U.S.C. §§ 1451-1464), 

• Federal Water Pollution Control Act (Clean Water Act, 33 U.S.C. §§ 1251 et seq.), 

• Migratory Bird Treaty Act (16 U.S.C. §§ 703-712), and 

• Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c). 

1.4 PUBLIC PARTICIPATION 

Public participation and review is an integral part of the restoration planning process. The Trustees made 
the draft RP/EA available for review and comment for a period of 30 days in accordance with Section 
111(i) of CERCLA, 42 U.S.C. § 9611(i), and NEPA. The Trustees received 11 comments from local 
citizens and conservation groups expressing support for Alternative C and the Willow Creek Preserve 
project. One of these comments questioned why Kohler Company was not providing any funds for 
restoration projects described in the draft RP/EA. Kohler Company has not settled their claim for natural 
resource damages at this site and is not a party to the settlements supporting the proposed restoration. The 
Trustees appreciated public participation in the restoration planning process.  
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The Trustees selected Alternative C consistent with the environmental assessment for the proposed 
restoration project categories and the two specific preservation projects. As additional restoration 
opportunities are identified, including other preservation possibilities, the Trustees will develop project-
specific restoration plan(s), with additional NEPA analyses where applicable. The Trustees will notify the 
public when these restoration plans are available for public review.   

1.5 ADMINISTRATIVE RECORD 

Pursuant to 43 CFR § 11.91(c), the Trustees maintain a publicly available Administrative Record for the 
Sheboygan NRDA, including restoration planning activities. As the lead federal NRDAR Trustee, the 
Administrative Record is maintained by the U.S. Fish and Wildlife Green Bay Field Office, and is 
available at: 

U.S. Fish and Wildlife Field Office 
2661 Scott Tower Drive 

 New Franken, WI 54228 

and: 

Mead Public Library  
710 N 8th Street  
Sheboygan, WI 53081 
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CHAPTER 2  |  SHEBOYGAN RIVER SITE REMEDY AND NATURAL RESOURCE 
DAMAGE ASSESSMENT AND RESTORATION 

This Chapter provides an overview of Site history and remediation, discusses the nexus between 
remediation and the Sheboygan River Area of Concern, and describes the goal of NRDAR and the 
specific actions the Sheboygan River NRDAR Trustees have taken to-date, including reaching an 
agreement in principle with the potentially responsible parties (PRPs) to settle the Trustees’ claim for 
natural resource damages arising from hazardous substances released to the assessment area.   

2.1 SUMMARY OF SITE HISTORY AND REMEDIATION 

The Sheboygan River and Harbor remedial site (Site) includes the lower 14 miles of the Sheboygan River 
from Sheboygan Falls downstream to and including Sheboygan Harbor in Lake Michigan. The Site 
consists of the Sheboygan River and Harbor Superfund site (added to the National Priorities List [NPL]1 
in 1986), the Kohler Company Landfill Superfund site (added to the NPL in 1984), and the former 
Campmarina manufactured gas plant site (not listed on the NPL but addressed by EPA as a Superfund 
Alternative Site). The Sheboygan River area has been listed as one of 43 Great Lakes Areas of Concern 
(AOCs) by the U.S. and Canada (see Section 2.2 for more details on the AOC). A timeline of major 
events is provided in Exhibit 2-1. 

The U.S. Army Corps of Engineers ceased its previously routine dredging of the Sheboygan River 
channel in 1969 to avoid disturbing and spreading contaminated sediment (WDNR 1995). The subsequent 
restrictions on dredging resulted in limitations on use of these waters by private marinas and recreational 
boaters as well as commercial shipping. In 1974, EPA identified elevated levels of mercury, cadmium, 
chromium, lead, and zinc in sediments in Sheboygan Harbor (Appendix A to BBL 1990). In 1977, 
WDNR identified elevated concentrations of PCBs in Sheboygan Harbor fish as part of its statewide 
monitoring program (WDNR 1995), prompting EPA to test for and confirm the presence of PCBs in 
Sheboygan Harbor sediments that same year (BBL 1990). Since 1979, high PCB levels in fish have 
prompted WDNR to issue fish consumption advisories that recommend zero consumption of all resident 
fish species between Sheboygan Falls and the mouth of the Sheboygan River. WDNR also advises only 
limited consumption of Chinook salmon, Coho salmon, brown trout, lake trout, rainbow trout, yellow 
perch, whitefish, chubs and smelt from Lake Michigan and the Sheboygan River downstream of the first 
dam because of PCB contamination (WDNR 2011a). Additionally, wildlife consumption advisories have 
been in effect since 1987 for the area due to PCB contamination in waterfowl (WDNR 2011b). 

                                                      
1 “The National Priorities List (NPL) is the list of national priorities among the known releases or threatened releases of hazardous substances, 

pollutants, or contaminants throughout the United States and its territories. The NPL is intended primarily to guide the EPA in determining which 

sites warrant further investigation (EPA 2016a). 
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EXHIBIT 2-1  TIMELINE OF MAJOR REMEDIAL AND NRDAR-RELATED EVENTS FOR THE SHEBOYGAN RIVER SITE 

1977

First documentation 
of PCBs in the 
assessment area

Remediation 
Upper River 

1989-1991 2006-2007

Sheboygan River resources are injured due to PCBs

Restoration 
Goals 
Achieved

2011-2012

* Remediation Lower 
River / Inner Harbor 
(river) and Upper River 
(floodplain)
* Trustee Council formed
* Preassessment Screen 
released

1980

CERCLA 
Enacted 
(December)

Fish 
Consumption 
Advisory

* Waterfowl 
Consumption 
Advisory
* Designated a 
Great Lakes AOC

1987

1979

2018

* Settlement of 
NRDAR Claim
* Release of 
Restoration Plan/ 
Environmental 
Assessment
* Restoration begins

Recovery 
Complete

2013-2016

* Notice of Intent to PRPs
* Trustees Conduct 
Assessment activities

Added to NPL

1984
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Subsequent sampling found PCBs unevenly distributed throughout the river, with the highest 
concentrations (4,500 parts per million [ppm] and 4,300 ppm) in sediment immediately downstream from 
the Tecumseh Products Company facility in Sheboygan Falls (BBL 1990). Additional sources of 
chemical contamination to the Sheboygan River and Harbor include the Kohler Company facility and 
landfill, the Thomas Industries site, and the Campmarina manufactured gas plant site (Exhibit 2-2) (EPA 
2000, NRT 2009). For example, sediment samples collected in the Sheboygan River near the 
Campmarina site between 1987 and 1995 had measured total PAH concentrations ranging from 5 ppm to 
3,000 ppm, not including some samples with PAH concentrations so high that the samples were 
considered to be “oil saturated” (EPA 2012). Areas with elevated PAH levels also contained 
manufactured gas plant residuals (i.e., various waste products), most often observed as staining on 
sediments. Each of these facilities is discussed in detail below. 

TECUMSEH PRODUCTS COMPANY PLANT 

Tecumseh Products Company acquired the Die Cast Corporation in 1966, including the facility 
adjacent to the upper river in Sheboygan Falls. Metal die casting operations began at the facility 
in 1958 and ended in 2003 when Tecumseh Products Company closed the plant. The operation 
used hydraulic fluids containing PCBs from about 1966 to 1971, and unused PCB materials 
remained on-site until a WDNR-ordered cleanup in 1978, described below.  

To control flooding of the Tecumseh facility’s low-lying land next to the Sheboygan River, 
Tecumseh and the City of Sheboygan Falls jointly constructed a flood control dike in the early 
1970s from on-site fill. Prior to the construction of the dike, PCB-contaminated materials that had 
been disposed in the yard behind the Tecumseh plant may have come in contact with Sheboygan 
River floodwaters (BBL 1990). The fill used to build the dike was later found to contain PCBs, 
and during periods of rain or high river flow it was a source of PCBs to the River (BBL 1990). In 
1978, WDNR ordered Tecumseh to stop disposing of solid waste on its property and to excavate, 
collect, and properly store all materials likely to contain PCBs. The company complied with the 
order and excavated contaminated soils and disposed of them in an EPA-licensed PCB disposal 
facility offsite (EPA 2009). The dike was removed and replaced in 1979 (WDNR 1995). 

THE KOHLER COMPANY 

The Kohler Company owns and operates a landfill bounded on three sides by the Sheboygan 
River. The landfill has been in operation since the 1950s, primarily for the disposal of foundry 
and manufacturing wastes associated with the manufacture of bathroom fixtures. These included 
chrome plating sludge, enamel powder, hydraulic oils, solvents and paint wastes (WDNR 1995).  

The Kohler landfill leached contamination, including metals, PCBs, PAHs, and volatile organic 
compounds including trichloroethylene and vinyl chloride into surrounding soils and groundwater 
(WDNR 2007). Sediment samples from a small tributary to the Sheboygan River near Kohler had 
elevated levels of cadmium, chromium, copper, lead, and zinc, indicating a potential release from 
the Kohler facility (BBL 1995). Groundwater in the shallow aquifer beneath the site previously 
flowed into the Sheboygan River, carrying hexavalent chromium and other chemicals (Geraghty 
and Miller 1992) until 1998 when a collection system was constructed to divert contaminated 
leachate to the City of Sheboygan wastewater treatment facility (WDNR 2007). As part of the 
same remedial action, the landfill was capped to contain remaining contamination on-site 
(WDNR 2007).  
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THOMAS INDUSTRIES  

Thomas Industries manufactured compressors, vacuum pumps, and liquid pumps. Its machine 
shop operations consisted of milling, drilling, boring and tapping aluminum, steel, powder metal, 
cast iron, zinc and brass materials, and finishing and cleaning aluminum parts by acid wash, 
degreasing, vibratory and spindle finishing (EPA 2000). The Thomas Industries facility had 
outfalls that were found to contain PCBs at 200 parts per trillion (pptr) in direct surface water 
discharge to the Sheboygan River and 140,000 (pptr) in effluent discharged to the City of 
Sheboygan wastewater treatment plant (Kleinert et al. 1978).2  

CAMPMARINA PLANT 

Campmarina, a former Wisconsin Public Service Corporation coal gasification plant located 
along the east bank of the lower river, operated from 1872 to 1929 (WDNR 1995). Runoff from 
the gas plant released tars into nearby soil and groundwater. Groundwater at the site showed 
levels of arsenic, total cyanide, and benzene above the state enforcement standard (Simon Hydro- 
Search 1992 cited in WDNR 1995). Cyanide was also detected in the soil. The coal gasification 
plant is the suspected source of PAHs found in sediments near the Pennsylvania Avenue Bridge 
(BBL 1990) and the Eighth Street Bridge (RMT 1993 cited in WDNR 1995).  

For the remedy, the river was divided into Upper, Middle, and Lower river reaches, and the Inner and 
Outer Harbors (Exhibit 2-2). The Upper and Middle reaches of the river are shallow and relatively fast-
flowing and the riverbed is primarily cobble, sand, and gravel with isolated soft sediment deposits. The 
Lower River and Harbor are slow-flowing with continuous soft sediment beds (PRS 2009). Three dams 
are present within the Site boundaries: the Sheboygan Falls Dam at the upstream end of the Upper reach, 
the River Bend Dam in the Upper reach, and the Waelderhaus Dam at the boundary between the Upper 
and Middle reaches, all of which influence sediment transport and hydrology.  

Remedial activities to-date have reduced both direct releases of hazardous substances from facilities and 
environmental contaminant levels (EPA 2000). For example, from 1989-1991, approximately 5,000 cubic 
yards of contaminated sediment were dredged from the Upper River, and a small section was armored to 
prevent contaminants from entering the river (EPA 2009). In 1997, the Kohler Landfill along the Middle 
River was capped, and a drain in the landfill was installed to capture contaminated groundwater and route 
it to the City of Sheboygan wastewater treatment plant (NOAA et al. 2012b). In 2004 – 2007, releases 
from the former Tecumseh Plant site were controlled by materials excavation and disposal, excavation of 
preferential contaminant pathways and installation of contaminant containment systems. Over 21,000 
cubic yards of contaminated soft sediment from the Upper River was hydraulically dredged and disposed 
in 2006 and 2007. Most recently, dredging has occurred in the Lower River and Inner Harbor portions of 
the River (i.e., 2011-2012) in accordance with EPA Superfund requirements. This included a time-critical 
removal action conducted by Wisconsin Public Service Corporation (WPSC) in the Sheboygan River 
adjacent to the Campmarina site to address the high levels of PAHs in the sediment. This included 
dredging to achieve PAH remedial goals, and backfilling with a six-inch clean sand cover over a three 
acre area (EPA 2012). 

 

                                                      
2 The U.S. EPA PCB criterion for the protection of aquatic life is 14 pptr (EPA 2016b).  
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Follow-up monitoring will assess the success of the actions taken. It should be noted that a voluntary 
Superfund Betterment project was implemented in 2012 and 2013 to remove additional contaminants 
from the Lower River and Inner Harbor. Additional details on remedial activities are available in 
documents such as the Explanation of Significant Differences (ESD; EPA 2010), Remedial 
Investigation/Enhanced Screening Report (RI/ES; BBL 1990), Alternative-Specific Remedial 
Investigation (BBL 1995), EPA 5-Year Review (EPA 2009), and Record of Decision for the Campmarina 
site (EPA 2012). 

Legacy Act Dredging Project , 2012. Photo Credit: Amy Kretlow 
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EXHIBIT 2-2  SHEBOYGAN RIVER AND HARBOR INDUSTRIAL FACIL ITIES  AND REMEDIAL SECTIONS 
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2.2 SHEBOYGAN RIVER AREA OF CONCERN 

The lower 14 miles of the Sheboygan River, including the harbor, comprise one of 43 contaminated sites 
designated as an AOC under the U.S.-Canada Great Lakes Water Quality Agreement3. Areas of Concern 
are severely degraded geographic areas within the Great Lakes region. In 1987, the Sheboygan River was 
designated an AOC primarily due to PCB and PAH contamination in river and harbor sediments. 
However, the Remedial Action Plan for the AOC also identified heavy metals, fecal coliform bacteria, 
and excessive amounts of phosphorus and nitrogen as river contaminants (WDNR 1995). These various 
types of contamination have contributed to the following nine of 14 beneficial use impairments (BUIs) 
used by the United States and Canada in determining when to list and delist AOCs: 

• Restrictions on fish and wildlife consumption, 

• Loss of fish and wildlife habitat, 

• Degradation of fish and wildlife populations, 

• Degradation of benthos, 

• Restriction on dredging activities, 

• Eutrophication or undesirable algae, 

• Degradation of phytoplankton and zooplankton populations, 

• Fish tumors or other deformities, and 

• Bird or animal deformities or reproduction problems. 

WDNR, EPA, and other public and private partners have been working to remove these BUIs. Once all 
BUIs have been addressed, the AOC will be eligible for delisting.  

Actions to address BUIs accelerated after the inception of GLRI in 2010 and with the completion of 
remedial actions under Superfund and other programs. In 2015, restrictions on dredging was the first BUI 
to be removed. Later that year, the eutrophication or undesirable algae BUI was also removed.  

Habitat restoration projects to address the loss of fish and wildlife habitat and degradation of fish and 
wildlife populations BUIs were implemented in 2012. Approximately $5.7 million was invested using 
funding available through the GLRI. Projects included:  

• Kiwanis Park shoreline restoration, 

• Taylor Drive and Indiana Avenue wetland restorations, 

• Taylor Pond rehabilitation, 

• Wildwood Island restoration, 

• Shoreline stabilization and in-stream habitat improvements, 

• Targeted invasive species control, and  

                                                      
3 The Great Lakes Water Quality Agreement is a formal international agreement, first signed in 1972 by Prime Minister Pierre Trudeau and President 

Richard Nixon, and updated in 1978, 1987 and 2012. The Agreement reflects the commitment of Canada and the U.S. to address a wide range of 

water quality issues facing the Great Lakes and the international section of the St. Lawrence River.  
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• Conservation planning for the former Schuchardt property. 

These projects have improved and re-established habitat for a variety of fish and wildlife species. 
Additionally, recent efforts to implement agricultural best management practices throughout the 
Sheboygan River Watershed will complement the above efforts by helping reduce nonpoint source 
pollution to the river.   

Since 2013, AOC efforts have shifted towards continued removal of invasive plant species along the 
river, maintenance and monitoring of the habitat projects that were completed in 2012, and ongoing 
monitoring of fish and wildlife populations. Monitoring data will inform whether BUI removal targets 
have been met, and thus whether additional BUIs may be removed.   

Much has already been done in the area due to the AOC designation; over 400,000 cubic yards of 
contaminated sediment have been removed from the Sheboygan River, multiple priority habitat projects 
have been implemented, and monitoring activities have been initiated (WDNR 2015a). The Trustees have 
been working closely with those involved with the AOC to ensure projects selected for implementation 
using NRDAR settlement funds will complement AOC efforts. More information about the Sheboygan 
River AOC can be found in the 2015 Remedial Action Plan Update (WDNR 2015a) and at 
http://dnr.wi.gov/topic/greatlakes/sheboygan.html.   

 
 

2.3 NATURAL RESOURCE DAMAGE ASSESSMENT AND RESTORATION  

The goal of the NRDAR process is to replace, restore, rehabilitate, or acquire the equivalent of (together, 
restoration) injured natural resources and resource services lost due to the release of hazardous 
substances. To determine whether restoration is necessary at the Sheboygan River and Harbor site, the 
Trustees completed a number of interim steps outlined in the DOI NRDAR regulations (43 CFR Part 11), 
described below and outlined in Exhibit 2-1. 

2.3.1 NRDAR ACTIVITIES AT THIS SITE 

The Trustees signed a Memorandum of Agreement in 2012 to “provide a framework for coordination and 
cooperation among the Trustees to ensure timely and efficient implementation of a…NRDAR to restore 
natural resource injuries, including service losses, caused by [r]eleases” of hazardous substances, and to 
“use recovered damages to plan and implement actions appropriate to restore, replace, rehabilitate, or 
acquire the equivalent of natural resources or resource services injured or lost as a result of the [r]eleases” 

http://dnr.wi.gov/topic/greatlakes/sheboygan.html
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(NOAA et al. 2012a). Shortly thereafter, they completed the first phase of the NRDAR process, issuing a 
preassessment screen (PAS) in 2012 (NOAA et al. 2012b). The purpose of the PAS is to determine the 
need to conduct a formal natural resource damage assessment. Based on a review of readily available data 
and a determination that the five preassessment criteria in 43 CFR 11.23(e) have been met (NOAA et al. 
2012b), the Trustees concluded that further investigation and assessment was warranted at the Sheboygan 
River Site and that information existing at the time of the PAS indicated that there is a reasonable 
probability of making a successful natural resources damage claim pursuant to section 107 of CERCLA 
and section 311 of the Federal Water Pollution Control Act.  

In 2013, the Trustees issued a Notice of Intent to pursue a NRDA and sent it to the PRPs for the 
Sheboygan River Site. Following the Notice of Intent, the Trustees proceeded with assessment activities 
to evaluate injuries to natural resources and resource services resulting from releases of hazardous 
substances from the Sheboygan River Site. These assessment activities provided the Trustees with a 
thorough understanding of injuries to natural resources and losses in ecological and recreational services, 
as well as the type, scale, and scope of restoration activities that are necessary to address those injuries. 
Accordingly, the Trustees are resolving natural resource damages liability within the assessment area, as 
described in Section 2.3.3. The Trustees developed the RP/EA to explain how they plan to use natural 
resource damages for the restoration of natural resources and services at the Site.  

2.3.2  RELATIONSHIP TO REMEDIAL ACTIVITIES  

NRDAR is a process that occurs in addition to the remedial process conducted by regulatory agencies like 
WDNR and EPA (e.g., under Superfund). These two processes have different goals. Remedial action 
objectives are risk-based, and are developed to protect human health and the environment from further 
unacceptable harm. Remedies are selected based on evaluation criteria that are used to compare remedial 
alternatives and may result in contamination remaining in the environment above levels that existed prior 
to its release. In contrast, the goal of NRDAR is the restoration of resources to their baseline condition 
(i.e., what their condition would be absent the release). Losses resulting from natural resource exposure to 
released materials and/or hazardous substances are estimated over time until the resource is restored to 
baseline conditions (i.e., interim losses). These losses can therefore extend beyond the date of remedy 
completion due to material and/or contaminants being left in the environment at levels injurious to natural 
resources. 

There are components of NRDAR and remedy however that overlap. For example, remedial decisions can 
include consideration of NRDA restoration objectives. Work to remedy a site may partially or completely 
restore injured natural resources, and NRDAR estimates take this into account. In addition, remedial 
actions may cause “collateral injury” to habitat, and assessment and restoration of this remedy-induced 
injury is also evaluated within NRDAR.  

For the Sheboygan River NRDAR, the Trustees interacted with EPA by reviewing and providing 
comments on known restoration projects proposed within the Sheboygan River AOC, and by 
incorporating remedial data into the Trustees’ analyses of contaminant-related exposure and remedial 
impacts. Despite the remediation and restoration that has occurred (Section 2.1), however, additional but 
separate actions through the NRDAR process still need to be conducted. 
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2.3.3 NATURAL RESOURCE DAMAGES SETTLEMENT 

Under CERCLA, there are two possible scenarios under which the Trustees would receive the funding 
needed to implement restoration: settlement or litigation. Under either scenario, the Trustees present a 
written demand to the PRPs for natural resource damages and the reasonable cost of the damage 
assessment (43 CFR § 11.91(a)). In the settlement scenario, the Trustees reach an agreement with the 
PRPs through a cost-effective and efficient process, providing the Trustees with timely certainty about the 
amount of funding available for restoration. In the litigation scenario, if the PRPs reject the demand, the 
Trustees can file a judicial claim (i.e., a lawsuit) in an attempt to win a judgment for the cost of 
restoration. However, litigation typically results in long delays and has an uncertain outcome with respect 
to the amount of funding that may be gained for restoration.  

For the Sheboygan River and Harbor Site, the Trustees reached a settlement, described in three consent 
decrees, with Tecumseh Products Company, Thomas Industries, and WPSC. Under this settlement, these 
parties will pay $4.5 million to support restoration, preservation, recreational fishing enhancements, and 
past Trustee costs relevant to natural resource injuries. The Trustees believe that the settlement provides a 
reasonable approach to achieving the goals of CERCLA to make the public and the environment whole, is 
fair and reasonable, and advances the public interest.  

The public had the opportunity to review and comment on the draft RP/EA, as well as under the separate 
commenting process for the Consent Decrees.  
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CHAPTER 3  |  AFFECTED ENVIRONMENT  

The Trustees assessed the current physical, biological, socioeconomic, and cultural resources within the 
affected area, described below. This information will assist the Trustees in evaluating and planning future 
restoration activities and ensure that potential restoration projects are designed to maximize ecological 
and human use benefits while minimizing or eliminating project-related adverse environmental 
consequences. 

 
3.1  PHYSICAL ENVIRONMENT 

The affected area encompasses the Sheboygan River and its surrounding watershed. The Sheboygan River 
Basin lies in portions of Sheboygan, Ozaukee, Fond du Lac, Calumet and Manitowoc counties and is part 
of the larger Great Lakes ecosystem (Exhibit 3-1). Covering about 260 square miles, most of which is in 
Sheboygan County, the Sheboygan River Watershed is the largest and possibly the most diverse 
watershed in the basin (WDNR 2001). Sheboygan County itself covers an area of 513 square miles, has 
over 26.3 miles of coastal shoreline along Lake Michigan on the east, and is bordered by the Kettle 
Moraine State Forest on the west and by the Sheboygan Marsh in the northwest (Sheboygan County PCD 
2015). The Sheboygan River originates in Fond Du Lac County and flows eastward into Sheboygan 
County, ultimately entering Lake Michigan in the City of Sheboygan. The major tributaries to the 
Sheboygan River are the Onion and Mullet Rivers (WDNR 2001, WDNR 2012a), and the major urban 
areas along the lower stretch of the Sheboygan River are the cities of Sheboygan and Sheboygan Falls, 
and the Village of Kohler.  

Land use throughout the watershed is primarily agricultural, but the downstream stretch of the Sheboygan 
River is almost entirely urbanized. Considering information about land use in the watershed enables the 
Trustees to assess the conservation landscape, anthropogenic pressures, and the manner in which lands are 
utilized, all of which may affect the benefits expected from planned restoration. For example, 
urbanization along the Sheboygan River decreases the amount of land available for restoration and 
increases costs associated with land preservation and restoration. Environmental quality is expected to 
become increasingly degraded in concert with urbanization and agricultural use, which can lead to 
increases in non-point source pollution from agricultural and urban runoff, industrial and municipal 
wastewater treatment plant discharges, stream channelization, dams, construction site erosion, and overall 
degradation of adjacent habitats (WDNR 2001, WDNR 2012a). 
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EXHIBIT 3-1  SHEBOYGAN RIVER BASIN (SRBP 2016)  
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3.2 NATURAL RESOURCES AND BIOLOGICAL ENVIRONMENT 

Natural resources recognized under 43 CFR § 11.14(z) within the Sheboygan River Watershed include, 
but are not limited to sediment, soil, water (surface water and groundwater), aquatic plants, invertebrates, 
reptiles and amphibians, fish, birds, and mammals. Wildlife and other biological resources utilize a suite 
of habitats within the watershed ranging from open water to wetlands to upland forests. Some species are 
of particular concern to the Trustees, due to their threatened or endangered conservation status, such as 
the northern long-eared bat and the Pitcher’s thistle, or because they are culturally and/or economically 
important. For example, certain species are caught and consumed through hunting and angling activities, 
such as waterfowl and fish. The varied habitats provide opportunities for recreation, including running, 
hiking, and water sports. This section describes the natural resources within the affected area, with 
particular attention to the various habitat types and wildlife species present. 

3.2.1 HABITAT TYPES 

A variety of habitats are present within the Sheboygan River Basin, including many types of wetland 
habitats such as coniferous swamps, floodplain forests, marshes, shrub swamps, and wet meadows. Some 
streams within the basin are classified as cold water streams and can sustain trout populations and a few 
of the Lake Michigan tributaries have runs of stocked steelhead and salmon (WDNR 2001). The 
Sheboygan River supports in-stream rock, cobble, and pool areas that provide habitat for numerous fish 
species. A large number of bird species use the river, harbor, and floodplain habitats for foraging and/or 
breeding. Forested areas along the banks provide habitat for a range of small mammals and white-tailed 
deer. Mammalian species associated with aquatic and semi-aquatic habitats of the Sheboygan River 
include bats, muskrat, raccoon, mink, and beaver. Because of their role in the food web, other animals of 
interest include turtles, insects, and benthic invertebrates such as insect larvae, mussels, and crayfish. 

The biotic and abiotic resources identified above provide numerous ecological and human use services, 
including, but not limited to: 

• Habitat for trust resources, including food, shelter, breeding, foraging areas, rearing areas, and 
other factors essential for survival; 

• Fishing and hunting; 

• Non-consumptive uses such as wildlife viewing, photography, and other outdoor recreation 
activities; and 

• Primary and secondary water contact activities such as swimming and boating. 

Land conversion, hydrological changes, invasive species, and forest fragmentation have had dramatic 
negative effects on the plant and wildlife communities throughout the affected area. However, the existing 
natural areas still host an important selection of rare and unique plant and animal species with specific 
habitat requirements, as well as those valued by the public for intrinsic or recreational purposes. For 
example, the Kohler–Andrae State Park near the Sheboygan River is comprised of wetland and aquatic 
communities including warm-water river, emergent marsh, Southern sedge meadow, and ephemeral pond, 
in addition to high quality examples of Northern dry-mesic forest, Northern mesic forest, floodplain 
forest, emergent marsh, alder thicket, and surrogate grasslands (WDNR 2012a).  
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3.2.2 FISH  

The Sheboygan River contains distinctly different sections of stream habitat, with correspondingly 
different fish communities. The lower river and harbor are wide and slow-flowing with fine substrate, 
versus upstream areas where the river narrows, becoming shallow and relatively fast-flowing with 
substrate consisting of more course material. From Sheboygan Falls Dam to the mouth, the Sheboygan 
River is classified as a warmwater sport fish community consisting of smallmouth bass, largemouth bass, 
walleye, channel catfish, and assorted panfish, as well as forage species such as black bullhead, blacknose 
dace, common carp, central mudminnow, green sunfish, and white sucker. Intact floodplain forests and 
wetlands along this stretch of river are important to sustaining populations of spawning fish, such as 
walleye and northern pike. In spring and fall, some fish species use the river as a migratory corridor, 
including northern pike, walleye, white sucker, steelhead, three redhorse species, brown trout, Chinook 
salmon, Coho salmon and steelhead (WDNR 2012b).  

Fishing is an important recreational and commercial activity. Heavy recreational fishing pressure occurs 
along Sheboygan River tributary streams during the spring and fall migrations of the species listed above. 
In addition, Sheboygan harbor supports a strong boat fishery for trout and salmon, utilized by many 
licensed charter captains and private vessels. Commercial fishermen target species such as chubs and 
whitefish (WDNR 2001). Although WDNR creel surveys document thousands of angler hours spent 
fishing in this area (B. Eggold, Personal communication), consumption advisories exist for all resident 
species between Sheboygan Falls and the mouth of the Sheboygan River, as well as additional 
consumption advisories for certain species from Lake Michigan and the Sheboygan River downstream of 
the first dam, in response to concerns about PCB contamination of the fish (WDNR 1979-2012). These 
advisories diminish the public’s use and enjoyment of this natural resource.  

3.2.3 WILDLIFE 

The fish and other aquatic life dependent upon these rivers and their floodwaters in turn support a variety 
of mammalian and avian species, such as bald eagles, herons, mallards, otter (e.g., North American river 
otter), and mink. Species of birds such as herons, kingfishers, and sandpipers can be found within the 
riparian zone of the Sheboygan River, as well as mammalian species such as shrews, voles, and muskrats. 
The Sheboygan River Watershed is a high priority area for migratory birds due to its location along the 
Lake Michigan shoreline. Urban development and expansion of agricultural lands have resulted in highly 
fragmented forests, with edge habitats and open areas most common. This allows invasive species to 
displace the native plants on which birds depend for food and cover and reduces the high quality habitat 
available for migratory birds. Local breeding bird communities largely reflect these landscape changes 
with common woodlot and urban birds being most prevalent. There are, however, some remaining shrub 

and surrogate grassland habitats found within the 
fragmented landscapes along the Sheboygan River, which 
support several important grassland obligate bird species 
including eastern meadowlark, bobolink, and dickcissel, 
along with more common species such as clay-colored 
sparrow and savannah sparrow (WDNR 2012a). 
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3.2.4 THREATENED AND ENDANGERED SPECIES  

Certain wildlife species have been adversely impacted by environmental stressors (e.g., habitat 
degradation) to an extent that their long-term viability is uncertain. Many of these species are afforded 
special protection under federal and/or state legislation for threatened and endangered species. Rare 
species, species of concern, and high-quality examples of natural communities have been documented 
within the larger assessment area that encompasses Sheboygan County, notably two species that are listed 
as federally threatened: the northern long-eared bat (Myotis septentrionalis) and the Pitcher's thistle 
(Cirsium pitcheri). The northern long-eared bat was federally listed as threatened in 2015. In the winter, 
northern long-eared bats require hibernacula, such as caves, and during the summer, these bats require 
forested areas that provide trees that serve as roosts. The Pitcher’s thistle is a native thistle that grows on 
the beaches and grassland dunes along the shorelines of Lake Michigan, Lake Superior, and Lake Huron. 
It is most often found in nearshore plant communities, but it can grow in all non-forested areas of a dune 
system. The thistle was federally listed as threatened in 1988 due to dune habitat destruction from 
shoreline development, road maintenance and construction, and shoreline recreational activities. This 
plant can be found along the shoreline in Sheboygan County. Future restoration projects within the 
restoration area could potentially benefit these species. 

 

3.3  SOCIOECONOMIC RESOURCES 

The majority of the Sheboygan River Watershed is within Sheboygan County. This area is highly 
urbanized, with the City of Sheboygan alone supporting an estimated population of 48,787 in 2015 
(www.census.gov). Interstate 43 crosses the Sheboygan River, connecting the area to Milwaukee about 50 
miles to the south and Green Bay approximately 64 miles to the north (WDNR 2012a). 

In terms of land use, fertile farmland comprises approximately 57 percent of Sheboygan County, 
supporting almost a thousand farms (USDA 2012). Other land uses in the county include natural areas 
(33%), residential (3.6%), and transportation (2.4%). In statistics published by the Sheboygan County 
Planning and Conservation Department, farmland decreased from 207,128 acres to 190,155 acres in the 
twenty year period from 1992 to 2012 (Sheboygan County PCD 2015). The recent USDA Census of 
Agriculture reports a seven percent drop in the number of farms in Sheboygan County from 2007 to 2012, 
but only a one percent decline in the land designated as farmland, indicating that the average size of farms 
has increased over time (USDA 2012).  

The four main employment industries in Sheboygan County are manufacturing (including some 
agricultural–related jobs such as dairy processing), health care and social assistance, retail trade, and 
accommodation and food services. The distribution of employment across these sections has been 
relatively consistent since at least 2002, except for a slight shift in some jobs from manufacturing to 
wholesale trade between 2002 and 2012 (USDA 2015).  

 

3.4 CULTURAL AND HISTORIC RESOURCES  

The excerpt below is from “The State of the Sheboygan River Basin” report published in 2001 by 
WDNR: 

“The Sheboygan River Basin has experienced a long and rich natural resource history. Prior to the 
major influx of settlers from the eastern United States and Europe which began in the basin 
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during the early and middle 18th century, the local native populations were clustered on the bank 
or shore of practically every major stream and lake. The largest native villages were found along 
the shores of Lake Michigan (including what is now Kohler-Andrae State Park) and the extensive 
bluffs overlooking the Sheboygan Marsh (now the Sheboygan Marsh County Park and the State 
Wildlife Area). Fishing was the chief resource along the lake shore and hunting was the attraction 
for the native people in the marsh region. Besides hunting and fishing, these and the other native 
settlements also used the basin resources for limited agriculture. On September 26, 1833, the 
native people ceded all their lands on the west shore of Lake Michigan to the United States. The 
birth of Sheboygan County followed on December 7, 1836 when the county area, as it is today, 
was detached from Brown County. Following land surveys of the mid-1830s, land sales were 
made by the federal government in tracts of not less than 80 acres at a minimum bid price of 
$1.25 per acre.  

The natural resources of the basin area continued to be used by the early settlers in much the same 
way as by the native people. However, with the advent of road construction (many of which 
followed well-marked Native American trails such as current highways 23 and 28), the various 
hardwood and pine forests were cleared for timber use and the land was used for expanding 
agricultural purposes. In addition to the extensive timber harvest, wheat was the major 
agricultural crop until the 1880s. Depletion of the soil by this one-crop system and the ravages 
caused by the chinch-bug pest were generally responsible for the shift in land use to dairy 
farming, for which the basin remains famous today. The local rivers and streams were integral to 
the development of early manufacturing in the basin. They provided natural power to numerous 
saw-mills and flour-mills to process raw timber and wheat into the products exported by the 
growing number of local manufacturers. This led to a rapidly expanding economy and growth in 
the area particularly in the City of Sheboygan, then a major port on the western shore of Lake 
Michigan.  

[Currently there are three dams along the Sheboygan River within the assessment area, all known 
or believed to be former mill dams. Dassow Milling Company built a dam on the river in 
Sheboygan Falls in 1950. The other two dams cross the river as it flows through Kohler– the 
upper one built in 1931, the lower one in 1947 (A. Knutson, Personal communication).] 

This rich natural resource history (from the early settlement of the basin through today) has 
provided not only an understanding of how important natural resource management is, but how 
integral the current state of the basin is to our daily lives and to those of future generations.” 
(WDNR 2001) 

More recent archival reviews and archaeological surveys conducted at properties within the Sheboygan 
River Basin provide additional information on past land use. For example, in 2010, the City of Sheboygan 
considered options for developing the former Schuchardt farm (a 180-acre annexation located at Tl5N, 
R23E, Sections 21and 28, Town of Sheboygan). A literature search and archival review identified twelve 
archaeological and historical sites within or directly adjacent to the property, including uncatalogued 
burial sites, campsites, a trading post, bridge, and residence, indicating that the area has a rich cultural 
history (Fay 2010). The City subsequently funded an archaeological survey of two of the uncatalogued 
burial sites in 2011 (Fay 2011). Survey results demonstrated a lack of prehistoric material and no 
evidence of any human remains or burial features, instead identifying historic items of more recent origin 
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and an extensive fill area covering the agricultural fields. Fay (2011) concluded that past farming 
practices and recent topsoil removal and fill activity to bring the fields up to road level have greatly 
altered the natural landscape.  

In May 2015, University of Wisconsin-Milwaukee staff conducted Phase I archaeological investigations 
for Sheboygan County’s proposed Amsterdam Dunes Wetland Mitigation project located in southeastern 
Sheboygan County (Schneider et al. 2016). The archaeological investigations included archival/literature 
review, field investigations, and laboratory analysis. Archival/literature review identified two previously 
recorded archaeological sites associated with the project area. While no cultural materials were identified 
within the project boundaries, remnants of a historic/modern farmstead consisting of a foundation and 
water pump were encountered outside of, but in close proximity to, the eastern boundary of the project 
area. The historical significance of these finds is not certain, but historical plat maps show that the Village 
of Amsterdam was demarcated in 1852 and vacated in the early 1900s (Schneider et al. 2016, Dykstra and 
Premo 1997). Even after the village’s decline, commercial fishing continued along Amsterdam's shores 
well into the twentieth century. For example, the Amsterdam Fish Company operated until the late 1940s 
(Dykstra and Premo 1997). 

Field investigations of the proposed mitigation bank site also identified three lithic scatter and 
campsite/village sites dating to the Middle to Late Woodland period (2,300 to 1,000 years before present). 
They may provide important information about the prehistory of the region and may be eligible for listing 
in the National Register of Historic Places.  

 

3.5  LANDSCAPE-SCALE ECOLOGICAL STRESSORS 

Widespread, complex ecological stressors are causing changes to the ecological landscape of the Great 
Lakes. Some of these stressors, such as fluctuating water levels, invasive species, and non-point source 
pollution, have become both more prevalent and better understood over the last decade. This section 
describes Great Lakes water levels, water quality, invasive species, and habitat resilience as each relates 
to the ecological function of the Sheboygan River Watershed and the Sheboygan Harbor of Lake 
Michigan. 

3.5.1  GREAT LAKES WATER LEVELS 

Water levels in the Great Lakes and connected waterbodies are influenced by several factors, including 
regional precipitation, temperature, and lake-wide evaporation. Oscillations occur on decadal cycles, and 
mean monthly fluctuations of more than six feet have been measured (Harris and Wenger 2010). Between 
the 1960s and 1990s, the Great Lakes experienced higher than average water levels. Levels severely 
declined beginning in 1997, and January 2013 saw the lowest average monthly water levels in Lakes 
Michigan and Huron ever recorded (Cruce and Yurkovich 2011, Wisconsin Sea Grant 2013, Gronewold 
and Stow 2014). However, since September 2014, monthly water levels have been above average in all of 
the Great Lakes (NOAA 2015a). Looking forward, long-term atmospheric and hydrologic models predict 
that net decreases in Great Lakes water levels will occur, along with increases in extreme weather events 
such as flooding or drought (Hayhoe et al. 2010, Glick et al. 2011). Broad-scale and/or extreme water 
level fluctuations will likely affect both biological resources that utilize area habitat, as well as human 
uses of water resources such as navigation, agriculture, and public enjoyment (Winkler 2014). Long-term 
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changes in Great Lakes water levels will be important to consider when enhancing aquatic and wetland 
habitat. 

3.5.2  WATER QUALITY  

Clean water is essential to the proper function of all biological resources, including those that utilize 
aquatic, riparian, and terrestrial habitats. Water quality is mostly affected by the way people use the land. 
For example, conversion of open space to residential and commercial developments can increase the 
number and magnitude of pollution sources to surface water and groundwater. Runoff in Sheboygan has 
been a problem for decades. Barnyards and livestock feeding and pasture areas carry substantial loads of 
nutrients, solids, and bacteria to surface waters. Excess nutrients, like phosphorus and nitrogen in surface 
waters, can cause nuisance growths of aquatic weeds and algae and can be detrimental to sensitive fish 
and other aquatic species. Soil erosion from adjacent farm fields, streambanks and construction sites add 
to the sediment load in streams, resulting in excess sediment that blankets streambeds, fills in pools and 
riffles, and degrades reproductive habitat for fish species and associated fauna (WDNR 2015b, 2001; 
Sheboygan County PCD 2015). When the Sheboygan County’s Soil Erosion Control Plan was published 
in 1988, approximately 61,000 acres of the county’s cropland was in exceedance of the established T-
value (tolerable amount of soil loss) from erosion. Since that time, several programs have been successful 
in getting landowners to participate in conservation planning to reduce soil loss, resulting in a significant 
drop of nutrients since the 1970s and thus improvements to water quality. Finally, habitat destruction and 
modifications (such as dams and the loss of vegetation along stream banks) have degraded water quality 
throughout the Sheboygan River Watershed (WDNR 2015b, 2001; Sheboygan County PCD 2015). 

Looking forward, without intervention water quality will continue to be an issue. Therefore, the Trustees 
will encourage restoration techniques that have broad-scale benefits to water quality and runoff retention, 
such as creating riparian buffers and conserving land.  

3.5.3  INVASIVE SPECIES  

Aquatic invasive species have been a substantial contributor to dramatic alterations in Lake Michigan and 
its aquatic communities. Non-native species such as common carp, sea lamprey, round goby, rainbow 
smelt, alewife, common reed grass, zebra mussels, and quagga mussels have negatively impacted native 
species through direct predation, competition, and/or habitat alteration. Zebra and quagga mussels are 
currently found downriver in the Sheboygan Harbor (WDNR 2012b). Invasive species also pose negative 
impacts to the local economy by threatening agriculture, forestry, navigation, tourism, recreation, and the 
fishing industry.  

Several non-native invasive plants are well-established in the Sheboygan River Watershed. Riparian and 
wetland areas are the most vulnerable to the impacts of invasive species. Populations of Japanese 
knotweed, common reed grass, garlic mustard, and common and glossy buckthorn have been identified in 
the near-shore riparian area and floodplain along the Sheboygan River. Changing ecological conditions, 
such as declining lake levels and increasing air temperature, may increase the vulnerability of natural 
systems and favor the continued spread and proliferation of invasive species (NOAA 2010). Due to the 
increasing rate of invasions and associated negative impacts, a council developed the first statewide 
strategic plan on invasive species for Wisconsin (published in 2013). Because the majority of invasive 
species in the Great Lakes region are introduced through human activities, the plan recognizes that the 
continued spread of invasive species is preventable through partnerships, investment, and action (WDNR 
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2013a). The Trustees will review restoration options for invasive species management and benefit to 
native species. 

3.5.4  HABITAT RESILIENCE 

Although predicting future environmental conditions is an inherently complex task, the Trustees will 
consider habitat resilience when developing future restoration projects. In this context, resilience is the 
capacity of an ecosystem to respond to a disturbance or deviation from typical conditions by resisting 
damage and recovering quickly. For example, each habitat type (e.g., wetland, riverine, floodplain, 
grassland) best succeeds under a specific set of environmental parameters. These include, but are not 
limited to, precipitation, air temperature, and flooding regime. The organisms that rely on these habitats 
also have preferred conditions, with some species, such as those that are threatened or engendered, able to 
succeed only under a narrow range of environmental characteristics. To increase the resiliency of the 
NRDA restoration program, the Trustees will consider factors such as location, project scope, the 
characteristics of adjacent areas, proximity to surface water, and affected habitats and species within the 
Great Lakes watershed.  

 

3.6 SUMMARY 

The Sheboygan River Basin encompasses a suite of habitat types that together support a wide range of 
plant, fish, and wildlife species. Current land use and socioeconomic conditions, combined with recent 
trends in development and environmental degradation have adversely affected these natural resources. In 
addition to ecological functions, these natural resources also provide recreational, commercial, and 
cultural services. The Trustees will take these current resource conditions into account when evaluating 
and planning future restoration. 
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CHAPTER 4  |  NATURAL RESOURCE INJURIES AND SERVICE LOSSES  

As part of the NRDAR process, the Sheboygan River Trustees evaluated available information to inform 
whether injury to natural resources had occurred as a result of exposure to hazardous substances released 
into the Sheboygan River. This Chapter describes the geographic scope within which the Trustees 
assessed injuries, the contaminants of concern (COCs) upon which this NRDAR is focused, the pathways 
of those COCs through the environment, the natural resources that have been injured or have the potential 
to be injured, and the associated losses in ecological and recreational services. 

4.1 ASSESSMENT AREA 

A key component in the determination of natural resource injuries is the assessment area. That is, “the 
area or areas within which natural resources have been affected directly or indirectly by the discharge of 
oil or release of a hazardous substance and that serves as the geographic basis for the injury assessment” 
(43 CFR 11.14 (c)). The geographic scope of the Sheboygan River assessment area includes aquatic 
habitat within the River and the adjacent 100-year floodplain (as defined by the Federal Emergency 
Management Agency) from Sheboygan Falls Dam to the mouth of the River (Exhibits 4-1 and 4-2). To 
account for differences in the level of contamination in different stretches of the river, location of PRP 
facilities, locations of dams, and completed and on-going remedial activities, the Trustees divided the 
assessment area into sections based in part on the EPA sections delineated as part of the remedial 
investigation:4    

• Upper River: Sheboygan Falls Dam downstream four miles to the Waelderhaus Dam in Kohler. 

• Middle River: Waelderhaus Dam downstream seven miles to the former Chicago & Northwestern 
railroad bridge. 

• Lower River: Chicago & Northwestern railroad bridge downstream to the mouth of the River, 
including the Inner Harbor. 

 

                                                      
4 EPA defined River sections based on physical characteristics such as average depth, width and level of PCB sediment contamination. 
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EXHIBIT 4-1  MAP OF GEOGRAPHIC SCOPE AND AQUATIC AND FLOODPLAIN ASSESSMENT AREA 
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EXHIBIT 4-2  ACREAGE OF ASSESSMENT AREA SECTIONS 

HABITAT ASSESSMENT AREA ACRES 

Aquatic Upper River 52 

Middle River 74 

Lower River 93 

Floodplain Upper River 111 

Middle River 170 

Lower River 18 

Total 518 

Sources: NOAA (Undated), FWS (Undated), FEMA (2007), Esri Inc. (Undated).  

 

4.2 PATHWAY 

Determination of injury requires documentation that there is a viable pathway for the released hazardous 
substance(s) from the point of release to a point at which natural resources are exposed to the released 
substance(s). Remedial documents describe hazardous substance releases from the PRPs. With regards to 
PCBs and PAHs, for example: 

• The RI/ES for Tecumseh Products, Company reports releases of PCBs to the Sheboygan River 
(BBL 1990), and Section 2b of the Explanation of Significant Differences (ESD; EPA 2010) states 
that elevated PCB concentrations were found in a sewer pipe that runs from the Tecumseh facility 
to the Sheboygan River. This indicates a direct pathway of contaminants between the Tecumseh 
facility and the aquatic environment. In addition, Tecumseh used PCB-contaminated soils to 
construct a dike adjacent to the river, resulting in releases of PCBs to floodplain soils and 
groundwater and, via floods, to the Sheboygan River (EPA 2009).  

• Two storm sewer outfalls from Thomas Industries to the Sheboygan River contained PCBs when 
sampled by WDNR in 1975 and 1976, indicating a direct pathway of contaminants from Thomas’s 
facility to the aquatic environment (EPA 2000).  

• Runoff from the Campmarina gas plant released tars, which typically contain substantial levels of 
PAHs, into nearby soil and groundwater (WDNR 1995).  

• Kohler Company’s landfill, located on the banks of the Sheboygan River, released metals and 
PCBs (EPA 2000). 

Once released to the environment, the physical and chemical properties of PCBs and PAHs allow them to 
be taken up by biota, bioaccumulated, and, in the case of PCBs, biomagnified through the food web 
(Eisler 2000). Site-specific data document PCBs and PAHs in sediment and PCBs in biological resources 
(e.g., fish) within the assessment area. Fish and other contaminated prey items then act as a pathway for 
PCBs and PAHs to higher trophic level organisms (Exhibit 4-3). 
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EXHIBIT 4-3  PATHWAY FATE AND TRANSPORT EXAMPLES 
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4.3 BASELINE 

In order to measure injuries, and therefore determine damages and restoration activities, the baseline 
conditions (i.e., physical, chemical, and biological conditions) of the affected resources and associated 
services must be established. Baseline is “the condition or conditions that would have existed at the 
assessment area had the…release of the hazardous substance…not occurred” (43 CFR § 11.14 (e)). For 
the RP/EA, the Trustees established baseline for the assessment area using data from a reference area: 
aquatic and floodplain habitat upstream of Sheboygan Falls Dam, focusing on the toxicological effects of 
contaminant exposure. Land use upstream of the site is primarily agricultural, and there are no known 
industrial sources of contaminants in that section of the river (EVS and NOAA 1998). A general review 
of data from the reference area indicates contaminant levels that are not expected to cause injury to 
natural resources. For example, PCB and PAH concentrations in reference area sediment (to which 
sediment-dwelling organisms are exposed) and PCB concentrations in reference area fish (species 
consistent with those species found in the assessment area)5 are below toxicity thresholds. Therefore, the 
Trustees concluded that but for the hazardous substance releases from the PRPs into the Sheboygan River 
and floodplain, natural resources in the assessment area would not be injured as a result of exposure to 
those contaminants.  

4.4 ECOLOGICAL INJURIES  AND LOSSES 

One method for determining injury to natural resources, as defined in the DOI NRDAR regulations, is to 
demonstrate adverse changes in an organism’s viability (e.g., decreased reproduction) as a result of 
exposure to the relevant contaminant of concern. 

The Trustees identified a set of natural resources within the assessment area on which to focus the 
assessment based on representativeness of the relevant ecosystem, and for which both exposure and 
effects information are readily available. Aquatic representative resources include sediment, fish, aquatic 
birds, and piscivorous mammals. Floodplain representative resources include soil invertebrates, small 
mammals, and songbirds (Exhibit 4-4).   

To assess injury resulting from PCB exposure, the Trustees gathered readily available, site-specific 
information about past, present, and predicted future PCB concentrations for each representative resource 
within the assessment area. Because the number of years for which PCB data are available is limited, data 
were combined within each River section and habitat across years, considering the timing of remedial 
activities (Exhibit 4-5). Data from the 1980s are minimal; therefore, it is possible that these data 
combinations underestimate contaminant levels and corresponding injury for some resources, as 
concentrations were likely higher in the past. The Trustees then compared PCB concentrations in 
sediment, fish, soil, and the diet of birds and mammals to literature-based toxicological thresholds. These 
thresholds indicate levels at or above which a toxic effect – focusing on physiological, reproductive, and 
lethal effects – due to PCBs is expected to occur. The Trustees also reviewed site-specific effects studies, 
which provide additional evidence of injury. For amphibians and reptiles, the potential for injury is 
described, as exposure and effects information for these resources is limited.  

To assess injury resulting from PAH exposure, the Trustees focused on sediment-dwelling invertebrates, 
which form the base of the riverine food chain. Benthic invertebrates spend the majority of their life cycle 
burrowed or feeding either in the sediment or at the sediment-surface water interface. Consequently, 
                                                      
5 PAH concentrations in reference area fish tissue are not available. 
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benthic invertebrates come into direct contact with contaminants in sediment, sediment pore water, and 
surface water. The Trustees evaluated site-specific toxicity data, compared measured concentrations of 
PAHs in sediment to literature-based adverse effects thresholds, and assessed the impacts of remedial 
actions. 

 

EXHIBIT 4-4  SUMMARY OF REPRESENTATIVE RESOURCES 

HABITAT REPRESENTATIVE RESOURCE EXAMPLE SPECIES 

Aquatic Sediment invertebrates  Midges, caddisflies 

Fish Largemouth bass, smallmouth bass, channel catfish 

Aquatic birds Tree swallow, mallard, tern, osprey 

Piscivorous mammals Mink, otter 

Amphibians and reptiles Wood frog, green frog, snapping turtle 

Floodplain Soil invertebrates Earthworm 

Small mammals Shrew, mole 

Songbirds Finch, martin, bunting  

 

EXHIBIT 4-5  ANALYSIS  OF PCB DATA OVER TIME 

HABITAT 
ASSESSMENT 

AREA 
YEARS ACROSS WHICH 
DATA WERE COMBINED RATIONALE 

Aquatic  Upper River 1981-1991 Pre-remedy and during first remedy 
(remedy occurred 1989-1991) 

1992-2007 Post-first remedy and during second 
remedy (remedy occurred 2006-2007) 

2008-2012 Post-second remedy 

Middle River 1981-2012 No remedial activities occurred 

Lower River 1981-2010 No remedial activities occurred (remedy 
occurred in 2011-2012 but data for those 
years are not available at this time) 

Floodplain Upper River 1981-2012 Pre-remedy and during remedy (remedy 
occurred in 2011-2012) 

Middle River 1981-2012 No remedial activities occurred 

Lower River 1981-2012 No remedial activities occurred 
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4.4.1 INJURY TO AQUATIC RESOURCES 

Sediment   

Injury to sediment is defined as a component of injury to surface water resources, and has occurred when: 

Concentrations and duration of substances [are] sufficient to have caused injury…to ground 
water, air, geologic, or biological resources, when exposed to surface water, suspended 
sediments, or bed, bank, or shoreline sediments (43 CFR § 11.62(b)(1)(v)).  

Because regulatory sediment quality criteria for PCBs and PAHs in Wisconsin do not exist, the Trustees 
compared PCB and PAH concentrations in sediment to literature-based adverse effects levels. The 
Trustees calculated the average PCB concentration in each River section and time period, aggregating 
data as presented in Exhibit 4-5. Average sediment concentrations range from 2.74 to 91.43 ppm, 
exceeding the consensus-based probable effect concentration (PEC; i.e., the concentration above which 
adverse effects on benthic organisms are probable; MacDonald et al. 2000) of 0.676 ppm (Exhibit 4-6). 
Similarly, average concentrations of PAHs in sediment ranged from 0.26 to 100 ppm, exceeding the PEC 
of 22.8 ppm. These exceedances indicate probable injury to sediment. 

Bio log ical  Resources  

Biological resources provide a suite of ecological services (e.g., food web sustainability). Injury to a 
biological resource has resulted from the release of a hazardous substance if the concentration of the 
substance is sufficient to: 

(i) Cause the biological resource or its offspring to have undergone at least one of the following 
adverse changes in viability: death, disease, behavioral abnormalities, cancer, genetic mutations, 
physiological malfunctions (including malfunctions in reproduction), or physical deformations 
(43 CFR § 11.62 (f)(1)). 

Note that injury can also be determined by the existence of a consumption advisory. This is discussed in 
Section 4.5.  

The Trustees determined injury to benthic invertebrates, fish, piscivorous birds, and piscivorous 
mammals. To do so, the Trustees applied various approaches, including: 1) results of site-specific toxicity 
tests, and 2) comparison of body burden (i.e., tissue) or diet PCB levels to adverse effects thresholds 
reported in the literature. In this case, adverse effects thresholds are the concentrations of PCBs 
determined through scientific study and reported in the scientific literature to be associated with negative 
effects on an organism. Additional information indicates that potential injury to amphibians and reptiles 
has also occurred.  

Benthic Invertebrates 

The Trustees reviewed the results of site-specific toxicity tests conducted as part of the 2008 Campmarina 
remedial investigation (NRT 2009). These tests exposed benthic invertebrates to assessment area 
sediment near the Campmarina site, and found significant invertebrate mortality resulting from the 
toxicity of PAHs and benzene-toluene-ethylbenzene-xylene compounds (BTEX; a lighter class of oil-
related compounds; Exhibit 4-6). This indicates injury to benthic invertebrates.  
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EXHIBIT 4-6  BENTHIC INVERTEBRATE SITE-SPECIFIC TOXICITY TEST RESULTS BASED ON PAH 

CONCENTRATIONS (NRT 2009) 

CONCENTRATION (SUM 

OF 13 PAHS IN PPM) 

PERCENT MORTALITY 

OBSERVED IN TOXICITY TEST 

30 10% 

45 20% 

129 45% 

400 60% 

1000 85% 

2000 95% 

 

Fish 

The Trustees compiled readily available site-specific total PCB concentration data using the following 
steps:  

• Excluded salmonids: salmonids spend most of their adult lives in Lake Michigan, only entering the 
Sheboygan River to head upstream to spawn. Lake Michigan is also contaminated with PCBs and 
data are insufficient to determine what proportion of PCBs salmonids accumulate in the Lake as 
compared to the Sheboygan River. 

• For studies with limited sample location information where a multi-fish sample could have been 
taken from the Middle or Lower River, assigned half the sample count to the Middle River and 
half to the Lower River. 

• For samples reported as fillet tissue concentrations, multiplied by a factor of three to convert to 
whole body concentrations (Exponent 2006). 

• Calculated average PCB concentrations in each River section and time period, aggregating data as 
described in Exhibit 4-5.  

Average PCB concentrations in fish range from 16.39 to 41.72 ppm whole body wet weight (ww). These 
concentrations exceed concentrations reported in the literature to cause adverse effects on relevant fish 
species. For example, walleye exhibited immunological impacts at a body burden of 4.6 ppm PCBs 
(Barron et al. 2000), minnow eggs containing 5.1 ppm PCBs had reduced hatchability (Hansen et al. 
1974), and Monosson (1993) reported adverse impacts on the fish larvae survival at 5.0 ppm PCBs. This 
indicates that injury to fish has occurred (Exhibit 4-7). 

 



 

 
 

 4-9 

 

Aquatic Birds  

Site-specific studies document exposure of aquatic birds to PCBs in the assessment area. Heinz et al. 
(1984) reported PCB body burden in herons, kingfishers, and sandpipers ranging from 23-218 ppm. From 
1986-1989, WDNR measured PCBs in breast tissue of <0.2-18 ppm in mallards and <0.2-25 ppm in 
lesser scaup (WDNR Unpublished Data). A more recent study by WDNR (2013b) found elevated PCB 
breast tissue concentrations in mallards and scaup of approximately 4 ppm. In addition, Patnode (Personal 
communication as cited in EVS and NOAA 1998) reported impaired hatching and induction of liver 
enzymes in 12 day old tree swallows nestlings as a result of PCB exposure. In 2010-2013, Custer and 
Custer (Undated) also found PCB concentrations in tree swallows similar to those reported by Patnode 
(i.e., 3-10 ppm) (Powerpoint as cited in EVS and NOAA 1998). 

Because minimal data on the adverse effects of PCBs in avian body tissue are available, the Trustees 
evaluated injury based on consumption of contaminated prey using the following steps: 

• Identified bird species that represent different foraging guilds: tree swallow, mallard, tern, and 
osprey.  

• Estimated the dietary composition of each species (adapted from Poole 2013):  

 
• Derived species-specific dietary PCB concentrations in each River section using measured fish 

data and modeled insect and plant data (sediment data combined with corresponding 
bioaccumulation factors).  

Dietary concentrations for the four bird species range from 2.11 to 126.29 ppm PCBs and exceed adverse 
effects thresholds. For example, at approximately 10 ppm PCBs in diet mallards experienced 
immunological changes (Friend and Trainer 1970), and a reduction in number of nesting pairs, nest 
attentiveness, hatching, and young fledged was reported in ring doves (Tori and Peterle 1983, Peakall and 
Peakall 1973, Peakall et al. 1972) . This indicates injury to aquatic birds has occurred (Exhibit 4-7). 

Piscivorous Mammals 

Site-specific studies document exposure of piscivorous mammals to PCBs in the assessment area. For 
example, a recent study by WDNR (2013c) reports low abundance of mink along the Sheboygan River 
downstream of the Sheboygan Falls Dam. Those mink that were captured had elevated PCB 
concentrations. Seeley (1993), however, was unable to find mink within the same area, despite the 
existence of appropriate habitat, and concluded that PCBs may be the cause for lack of abundance.  

Because data on contaminant concentrations in piscivorous mammal tissue are minimal, we evaluated 
injury based on consumption of contaminated prey. Assuming a diet of 100 percent fish of all sizes 

 Tree swallow: 100 percent insects. 

 Mallard: 50 percent insects, 50 percent plants. 

 Tern: 100 percent fish less than or equal to 10 cm in 
length. 

 Osprey: 100 percent fish greater than or equal to 10 cm in 
length.  
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(reasonable for species such as mink and otter; EPA 1993), the fish PCB concentrations described above 
(ranging from 16.39 to 41.72 ppm) exceed dietary adverse effects levels for piscivorous mammals. For 
example, at 0.5 ppm PCBs in diet, mink experienced reduced kit body weight and increased mortality 
(Restum et al. 1998), and at dietary concentrations between 0.65 ppm and 0.72 ppm mink kit production 
and survival was reduced (Heaton et al. 1995, Platonow and Karstad 1973). This indicates that injury to 
piscivorous mammals has occurred (Exhibit 4-7).  
 

EXHIBIT 4-7  AVERAGE PCB CONCENTRATIONS IN AQUATIC RESOURCES AND CORRESPONDING 

ADVERSE EFFECTS THRESHOLDS (PPM)   

RIVER 

SECTION YEAR SEDIMENT 

FISH 

(WHOLE 

BODY) 

TREE 

SWALLOW 

(DIET) 

MALLARD 

(DIET) 

OSPREY 

(DIET) 

TERNS 

(DIET) 

PISCIVOROUS 

MAMMALS 

(DIET) 

ADVERSE EFFECTS 
THRESHOLD 

0.676 PPM1 5.0 PPM2 10.0 PPM3 0.5 PPM4 

Upper 

1981-1988 88.9 
41.7 

126.3 68.5 
41.7 31.2 41.7 

1989-1991 91.4 129.7 70.3 

1992-2007 32.8 16.4 46.5 25.2 19.9 14.8 16.4 

2008-2012 -- 23.4 -- -- 23.8 7.7 23.4 

Middle 1981-2012 2.7 20.7 3.9 2.1 21.5 14.5 20.7 

Lower 1981-2012 3.4 22.4 4.8 2.6 24.3 15.4 22.4 

Note: -- Indicates no measured data available. 

Sources: 1. MacDonald et al. (2000), 2. Monosson (1999), 3. Peakall et al. (1973), 4. Restum et al. (1998). 

 

Amphibians and Reptiles 

Site-specific studies document exposure to and effects of PCBs on assessment area amphibians and 
reptiles. For example, Patnode (Personal communication as cited in EVS and NOAA 1998) found reduced 
snapping turtle hatching success and reduced hatchling righting response below Sheboygan Falls versus 
upstream reference locations. The same study also reported higher mudpuppy mortality below Sheboygan 
Falls than at upstream river reference locations in controlled experiments. Although these data are limited, 
they indicate that it is likely that injury to amphibians and reptiles in the assessment area has occurred. 

4.4.2 INJURY TO FLOODPLAIN RESOURCES 

Soi l  

Injury to soil is defined as a component of injury to geological resources, and has occurred when 
concentrations of a substance are sufficient to cause: 

A toxic response to soil invertebrates (43 CFR § 11.62 (e)(9));  

Injury…to surface water, ground water, air, or biological resources when exposed to the 
substances (43 CFR § 11.62 (e)(11)). 
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The Trustees compared contaminant concentrations in floodplain soil to literature-based thresholds for 
adverse effects on earthworms. Soil concentrations were calculated as the average PCB concentrations in 
each River section, aggregating data across all years. For studies with limited sample location information 
where a sample could have been taken from the Middle or Lower River, the Trustees assigned half the 
sample count to the Middle River and half to the Lower River. Average soil concentrations range from 
3.46 to 25.69 ppm, exceeding adverse effects thresholds. For example, at soil concentrations of 6.3 ppm 
PCBs, exposed earthworms experienced severe, chronic immunological effects (Goven et al. 1993). This 
indicates that injury to soil invertebrates has occurred (Exhibit 4-8).  

Bio log ical  Resources  

Applying the same definition of injury as described for aquatic biological resources, the Trustees 
determined injury to songbirds and small mammals. 

Songbirds 

Because data on contaminant concentrations in songbird tissue are not available, the Trustees evaluated 
injury based on consumption of contaminated prey. Assuming a diet of 100 percent earthworms (adapted 
from Poole 2013), we estimated earthworm PCB concentrations by multiplying soil PCB levels (as 
calculated above) with an accumulation factor of 1.58 (Hudson River Natural Resource Trustees 2010). 
Resulting earthworm PCB concentrations range from 5.47 to 40.6 ppm, exceeding adverse effects 
thresholds. For example, at approximately 10 ppm PCBs in diet, immunological changes and a reduction 
in number of nesting pairs, nest attentiveness, hatching, and young fledged was reported in ring doves 
(Tori and Peterle 1983, Peakall and Peakall 1973, Peakall et al. 1972, Friend and Trainer 1970) . This 
indicates that injury to songbirds has occurred (Exhibit 4-8). 

Small Mammals  

Site-specific studies document exposure of small mammals to PCBs in the assessment area. For example, 
WDNR (2013b) reported average PCB concentrations in small mammals ranging from 0.027 ppm 
(jumping mouse) to 2.91 ppm (short-tailed shrew).  

Because minimal data on contaminant concentrations in small mammal tissue are available, we evaluated 
injury based on modeled body burdens. We multiplied soil PCB levels (as calculated above) with a biota-
soil accumulation factor of 1.22 (Hudson River Natural Resource Trustees 2010). Resulting small 
mammal concentrations range from 4.22 to 31.35 ppm, exceeding adverse effects thresholds. For 
example, at concentrations greater than 0.05 ppm PCBs small mammals experienced adverse 
physiological effects such as reductions in bone density (Johnson et al. 2009). This indicates that injury to 
small mammals has occurred (Exhibit 4-8). 
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EXHIBIT 4-8  AVERAGE PCB CONCENTRATIONS IN FLOODPLAIN RESOURCES AND CORRESPONDING 

ADVERSE EFFECTS THRESHOLDS (PPM)  

RIVER 

SECTION YEAR SOIL 

SMALL MAMMALS 

(WHOLE BODY) 

SONGBIRD    

(DIET) 

ADVERSE EFFECTS THRESHOLD 6.3 PPM1 0.05 PPM2 10.0 PPM3 

Upper 1981-2010 25.7 31.4 40.6 

Middle 1981-2012 19.2 23.5 30.4 

Lower 1981-2012 3.5 4.2 5.5 

Sources: 1. Goven et al. (1993), 2.Johnson et al. (2009), 3.Peakall et al. (1973). 

 
 
 

4.5 HUMAN USE OF NATURAL RESOURCES AND SERVICES  

In addition to ecological services, natural resources also provide a suite of human use services, including 
recreational fishing, boating, and waterfowl hunting. For the Sheboygan River NRDAR the Trustees are 
focusing on changes in recreational fishing and boating, as data are not sufficient to evaluate the potential 
decrease in waterfowl hunting as a result of waterfowl consumption advisories.6 

4.5.1 RECREATIONAL FISHING 

Fish consumption advisories (FCAs) associated with PCB contamination have been in place on the River 
since 1979 (WDNR 1979-2012). This constitutes an injury to a biological resource (i.e., fish) under the 
DOI NRDAR regulations (43 CFR § 11.62 (f)(1)(iii)). From 1979 to 1984, the Wisconsin Fishing 
Regulations, published by WDNR, contained a Wisconsin Division of Health “do not eat” advisory for 
fish from the River. From 1985 onwards, trout and salmon followed the Lake Michigan advisory, which 
has become more specific over time. For example, the 2012 advisory recommended:  

• Eat no more than 1 meal/week: Rainbow Trout (0-22”), Smelt, Yellow Perch (0-11”). 

• Eat no more than 1 meal/month: Brown Trout (0-28”), Chinook Salmon, Chubs, Coho Salmon, 
Lake Trout (0-25”), Lake Whitefish, Rainbow Trout (22+”), Yellow Perch (11+”). 

• Eat no more than 1 meal every 2 months: Brown Trout (28+”), Lake Trout (25-29”). 

• Do not eat: Lake trout (29+”). 

Resident fish species have remained under a “do not eat” advisory (WDNR 1979-2012). Exhibit 4-9 
provides a timeline of the advisories. 

                                                      
6 WDNR has a “do not eat” advisory on mallard ducks using the waters of the River and on lesser scaup using the waters of Sheboygan Harbor 

(WDNR, 2012). These advisories are injuries under the DOI NRDAR regulations (43 CFR Section 11.62 (f)(1)(iii)). Hunters are aware of the advisory 

and there has been a general decrease in hunting (D. Katsma, Personal communication). However sufficient data are not available to evaluate any 

related decrease in waterfowl hunting in the assessment area, and the cost of obtaining such data is likely to be greater than the potential losses 

incurred by hunters. 
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The Trustees determined that anglers likely experienced a reduction in the value those anglers hold for 
fishing on the lower 14 miles of the Sheboygan River. These losses are expected to occur in four 
categories of recreational fishing:  

1) Diminished angler trips (i.e., trips still taken to the assessment area but of lower quality) and 
foregone (i.e., trips not taken at all) trips due to the presence of FCAs for trout and salmon;  

2) Diminished and foregone angler trips due to the presence of FCAs for resident species (e.g., 
walleye, northern pike, and smallmouth bass);  

3) Reduced angler effort due to the suspension of salmon stocking in the River from 1987 to 1993; 
and 

4)  Reduced angler effort due to remedial activities in 2011 and 2012.  

4.5.2 RECREATIONAL BOATING 

Remedial activities occurring between 2011 and 2012 have discouraged recreational boating in the River. 
For example, remedial activities closed the 8th Street boat ramp and discouraged boating elsewhere on the 
River as shown in Exhibit 4-10 (C. Pelishek, Personal communication). This impacted boaters’ ability to 
participate in that activity, causing a loss. 
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EXHIBIT 4-9  TIMELINE OF FISH CONSUMPTION ADVISORIES  ON THE RIVER 
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EXHIBIT 4-10  RECREATIONAL BOATING ADVISORY 

 Photo credit:  Robert Paterson 
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CHAPTER 5  |  TRUSTEE VISION FOR RESTORATION AND PROPOSED 
RESTORATION ALTERNATIVES 

As stated in Chapter 1, the purpose of the RP/EA is to describe how the Trustees for the Sheboygan River 
NRDAR will use natural resource damage funds for the restoration of natural resources and services 
injured by the release of hazardous substances at the Sheboygan River and Harbor Site. Consistent with 
the federal NRDA regulations and NEPA, this RP/EA evaluates reasonable restoration alternatives and 
identifies a preferred alternative, informing the public as to the types and scale of restoration that are 
expected to compensate for injuries to natural resources. As summarized in Chapter 4, the Trustees have 
determined that injuries have occurred to natural resources that utilize aquatic and floodplain habitats and 
provide ecological and/or recreational services. Therefore, the Trustees are evaluating restoration 
alternatives that will provide benefits that are linked directly to potentially injured natural resources or 
related service losses, and would not otherwise be generated (i.e., but for NRDAR funding the project 
would not occur within a reasonable timeframe).  

After applying these restoration prioritization characteristics, the Trustees also consider whether the 
projects that would be considered under each alternative are consistent with the restoration planning 
guidance in the federal NRDA regulations (43 CFR §11.82 (a)) and the National Environmental Policy 
Act (NEPA; 42 U.S.C. 4321 et seq.). For example, the DOI NRDA regulations list ten factors to consider 
when evaluating restoration alternatives (43 CFR § 11.82 (d)) (see also the Trustee fact sheet on 
restoration (Trustees 2013)): 

• Technical feasibility, 

• The relationship of the expected costs of the proposed actions to the expected benefits from the 
restoration, rehabilitation, replacement, and/or acquisition of equivalent resources, 

• Cost effectiveness, 

• The results of actual or planned response actions, 

• Potential for additional injury resulting from the proposed actions, including long-term and 
indirect impacts, to the injured resources or other services, 

• The natural recovery period, 

• Ability of the resources to recover with or without alternative actions, 

• Potential effects of the action on human health and safety, 

• Consistency with relevant federal, state, and tribal policies, and, 

• Compliance with applicable federal, state, and tribal laws.  

The Trustees are evaluating three restoration alternatives, described in detail below.  
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5.1  ALTERNATIVE A:  NO ACTION 

Under Alternative A, the “No Action Alternative,” no restoration actions would be conducted during or 
after remediation is completed. Remedial actions designed to protect human health and the environment 
from unacceptable risk will be completed as directed by state and federal authorities. However, these 
remedial requirements are not expected to immediately return natural resources to baseline ecological 
conditions (i.e., conditions but for the release of COCs). Natural resources will likely take years to 
attenuate to baseline contaminant concentrations (e.g., PCBs) after remedial actions are completed, given 
the continued presence of the contaminants within the system.  

Similarly, the “No Action Alternative” is not expected to compensate the public for interim ecological 
and human use service losses (i.e., losses that occurred pre-remedy and extend until COC concentrations 
return to baseline) due to COCs released into the assessment area. Remedial actions, which focus solely 
on removal or containment of contamination, reduce future injury but do not restore natural resources to 
their baseline conditions and do not make the public whole.  

Lastly, the “No Action Alternative” would not utilize settlement monies for restoration or acquisition of 
the equivalent of lost resources and resource services, which is the purpose of the NRDAR. Therefore, the 
“No Action Alternative” serves as a point of comparison to determine the context, duration, and 
magnitude of any environmental consequences that might result from the implementation of other 
restoration actions. 

5.2  ALTERNATIVE B:  RESTORATION WITHIN THE ASSESSMENT AREA 

Alternative B, “Restoration within the Assessment Area,” is expected to provide natural resource services 
similar to the services that the injured habitat would have provided but for Site-related contamination. 
Restoration actions under this Alternative would be creating additional natural resource services as 
compensation for losses, as these projects are not otherwise required or funded. This Alternative would 
increase habitat quality and quantity, promote habitat connectivity, create new public use opportunities 
and improve existing use options, and benefit Trust natural resources specifically within the injured 
ecosystem. This Alternative would focus on projects solely within the assessment area, that is, the lower 
14 miles of the Sheboygan River (which includes the Inner Harbor) and associated floodplain (Exhibit 4-
1). 

There are a variety of projects that can be implemented within the assessment area to restore ecological 
and recreational services. Natural resources potentially benefited by these habitat restoration projects 
include surface water, sediments, aquatic invertebrates, fish, birds, reptiles, amphibians and mammals. 
Project types, described more fully below, would include wetland and riparian restoration; wetland, 
riparian, and ecologically-associated uplands preservation; and recreational fishing enhancement projects.  

Projects considered under Alternative B are consistent with the restoration factors outlined in the NRDA 
regulations. For example, habitat and wildlife restoration and public use projects within the Sheboygan 
River assessment area are technically feasible, cost effective, and will be specifically targeted to benefit 
multiple, relevant natural resources that utilize aquatic and associated upland habitat. The Trustees plan to 
apply methods that have been successful in other locations to increase the probability of project success, 
building on remedial-related actions completed to-date. 
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Available settlement funds, restoration opportunities, and restoration costs will influence the scale and 
scope of projects implemented in each category. However, the Sheboygan River AOC overlaps with the 
assessment area, and a suite of restoration/mitigation projects have already been implemented or funded 
as part of AOC efforts. This greatly limits the potential for undertaking additional restoration projects 
specifically within the assessment area. Preservation of Willow Creek (Section 5.3.1) is the one potential 
action identified to-date within the City of Sheboygan, and could be accomplished under this Alternative. 
However, the Trustees’ experience indicates that sufficient additional project opportunities are not 
available within the assessment area. 

5.2.1 WETLAND RESTORATION PROJECTS 

The restoration of wetland habitats would include a variety of actions to rehabilitate, reestablish, and 
enhance wetlands and associated uplands to increase ecological quality, diversity, and function. For 
example, wetland habitat restoration projects may provide increased nesting and food for a wide variety 
of fish, birds and other wildlife, providing ecological services similar to those injured by PCBs. Within 
this restoration category, the Trustees would target areas impacted by modification of natural wetland 
habitats, floodplains that offer minimal flood or water quality protection, wetland and/or upland areas 
with minimal connectivity and impaired ecological function, and degraded wetland and upland habitats 
adjacent to existing natural areas. The Trustees believe these techniques are more effective and successful 
than wetland or habitat creation where wetlands or associated upland habitats have not previously existed.     

The Trustees’ wetland and upland habitat reestablishment and enhancement strategy primarily will 
include, but not be limited to, low impact techniques such as reestablishing wetland plants and other 
native vegetation in order to reestablish natural characteristics that have been eliminated. The Trustees 
would also consider projects that increase the diversity and quality of wetland and associated upland 
habitats through removal of invasive species and re-vegetation with native plants. Techniques will likely 
focus on physical removal. That is, plants may be removed by digging, pulling, mowing, or cutting, 
which are often done by hand. However, some herbaceous and woody plants may require mechanical 
removal with chainsaws, mowers, or other machinery (NOAA 2015b). Revegetation techniques will focus 
on preparing the seedbed by tilling or plowing; seeding or planting by hand or with mechanical 
equipment; and installing seeds, plants, or woody materials such as trees and shrubs. 

The Trustees would also consider implementing restoration projects that involve the installation of water 
control structures to manage water levels, breaking or removing drain tile, site re-grading, construction of 
berms, and other wetland restoration techniques to restore natural hydrology. For example, “[w]ater 
control structures (i.e., tide gates and weirs) are appropriate for project sites where strict management of 
water levels is required (i.e., mosquito management, flood control, and migratory fowl habitat) or 
seasonal impacts require the complete control of water regimes for…water level, timing (seasonal 
objectives), or biological controls…Grading may be required in sites where excess sediments have been 
deposited, leaving the site at elevations inappropriate for wetland function. In impounded areas, it might 
actually be necessary to supply additional sediments because compaction of the sediment over time often 
results in lower elevation than required to support wetland vegetation” (NOAA 2015b p.54). Grading 
would likely be done with heavy machinery to roughly prepare an area (e.g., earth moving, tilling, and 
compaction) and then using a grader to finish the surface. 
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5.2.2 RIPARIAN RESTORATION PROJECTS  

The Trustees would consider projects that achieve the 
reestablishment or enhancement of aquatic and riparian 
habitat along the Sheboygan River and its tributaries that 
have been injured by the release of hazardous 
substances. Resources that utilize these habitats have 
been further impacted by encroachment and habitat 
fragmentation caused by land use changes and 
development. The Trustees recognize the importance of 
aquatic and riparian habitat to the overall health of the 
Sheboygan River ecosystem.   

Specific aquatic habitat quality improvement projects 
may include reestablishing or enhancing riverine and 
stream corridors with native vegetation, restoring natural 
stream flow and stabilizing stream banks, improving 
native fish spawning and rearing by incorporating 
woody structure, or replacing culverts to improve native 
fish passage. For example, projects may include planting 
native vegetation using manual methods or heavy 
equipment. Bank restoration and erosion reduction 
activities could include installation of wildlife structures 
(e.g., conifer/hardwood snags, brush piles, avian nest 
boxes and platforms, turtle basking logs) and/or in-
stream installation of woody debris (e.g., root wads, 
engineered log jams, logs, tree limbs) (NOAA 2015b). 
“Culverts are installed in areas where water flow 

has been restricted but passage over the flow point is still required (e.g., roads and walking paths). 
Multiple culverts can be strategically placed around the site or grouped together. For shallow-water sites 
with the goal of re-establishing sheet flow, multiple smaller pipes are sometimes installed because they 
more effectively mimic sheet flow characteristics” (NOAA 2015b p.54). Where perched culverts or 
excessive woody debris and snags inhibit fish passage, the structure or blockage could be removed. In the 
case of a culvert, it could also be replaced with a bottomless structure or one with larger opening to assure 
the unimpeded movement of fish through the area. Projects may include enhancement of upland areas 
adjacent to riparian habitat as necessary to ensure successful restoration of the aquatic ecosystem.     

5.2.3 WETLAND, RIPARIAN,  AND ECOLOGICALLY ASSOCIATED UPLANDS PRESERVATION 

The Trustees would consider projects that may preserve wetland, riparian, and ecologically-associated 
upland habitats essential to a variety of fish and wildlife species, including species that are the same as or 
similar to those injured by PCB releases along the Sheboygan River. Habitats may be preserved through 
land acquisition, land donations and/or transfers, or conservation easements. Preservation may also 
include protection of upland areas adjacent to wetlands and riparian areas as necessary to ensure 
protection and/or enhancement of the aquatic ecosystem. 
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Final selection of specific lands that will be 
preserved would include consideration of factors 
such as the ecological value of the wetland and 
riparian habitats, Trustee resource management 
priorities, inherent improvement of water 
quality, ownership/protection opportunities, 
geographic/ecological diversity, local/regional 
planning, citizens’ concerns, and the ability to 
find willing sellers. Land acquired would be 
deeded to individual state, tribal, federal, or local 
governments, land trusts, or conservation non-
governmental organizations in accordance with 

relevant procedures and standards set for each governmental entity. The primary purpose of these 
preservation efforts is to protect fish and wildlife habitats. Therefore, in some instances it may be 
necessary to restrict public access to portions of the acquired properties to protect these resource 
functions. 

5.2.4 RECREATIONAL FISHING ENHANCEMENT PROJECTS  

This category of projects includes actions that enhance recreational fishing opportunities in riparian and 
riverine habitats. Projects in this category are intended to compensate for recreational fishing losses 
caused by PCB releases to the Sheboygan River. For example, restoration actions may include 
improvement of recreational fishing opportunities through construction of boat launches or ramps, trails 
or bridges that promote access, shoreline fishing piers and access points, and educational signage. 

These facilities provide public use and enjoyment related to habitats that are similar to those impaired by 
the presence of PCBs in and around the Sheboygan River. Projects may include upgrading existing 
facilities or the construction of new amenities at existing facilities within the area. The Trustees would 
also consider land acquisition and/or easements (see Section 5.2.3) to ensure access to the facilities and 
associated resources. Where possible, the Trustees would develop projects that are associated with and/or 
complementary to ecological projects, while protecting and maintaining the ecological integrity of a site.  

5.3  ALTERNATIVE C:  RESTORATION WITHIN AND BEYOND THE ASSESSMENT AREA 

Alternative C, “Restoration within and Beyond the Assessment Area,” is expected to provide natural 
resource services similar to the services that the injured habitat would have provided but for Site-related 
contamination. Similar to Alternative B, actions under this Alternative would be creating additional 
natural resource services as compensation for losses, as these projects are not otherwise required or 
funded. Restoration projects implemented under this Alternative would increase habitat quality and 
quantity, promote habitat connectivity, create new public use opportunities and improve existing use 
options, and benefit natural resources specifically within the injured ecosystem. This Alternative would 
focus on projects within the Sheboygan River Basin within Sheboygan County, providing natural 
resource benefits within the broader basin while maintaining a focus on proximity to injured resources 
(Exhibit 5-1).  

The types of restoration projects that the Trustees would consider implementing under Alternative C are 
consistent with those described under Alternative B (i.e., wetland and riparian restoration; wetland, 
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riparian, and ecologically-associated uplands preservation; and recreational fishing enhancement 
projects), however such projects could be implemented within and beyond the assessment area. These 
projects would benefit surface water, sediments, aquatic invertebrates, fish, birds, reptiles, amphibians 
and mammals, and would provide relevant ecological and recreational services. The Trustees expect that 
projects under Alternative C will be consistent with the restoration factors outlined in the NRDAR 
regulations; have the potential to compensate the public for natural resources injuries by providing 
additional, similar services in the future; and will be implemented using methods that have been 
successful in other locations to increase the probability of project success, building on remedial-related 
actions completed to-date. 

At this time, the Trustees are confident that sufficient restoration opportunities are available under this 
Alternative. For example, streams and tributaries directly connected to or in close proximity to the 
assessment area include Willow Creek, Weedens Creek, Pigeon River and Black River. Additionally, the 
Trustees are proposing two specific projects, Amsterdam Dunes Preservation and Restoration and Willow 
Creek Preservation and Restoration, each of which incorporate many of the proposed restoration project 
types. 

5.3.1 WILLOW CREEK PRESERVATION AND RESTORATION 
The Willow Creek Preserve, also known as the former Schuchardt Farms property, is approximately 140 
acres located within the City of Sheboygan (Exhibit 5-2; Appendix A). Willow Creek Preserve is a unique 
natural feature within an urban environment due to its size, habitats, and natural features. Supporting a 
diverse habitat mix, including upland forest/shrub, wetland forest, shrub/sedge meadow, riparian corridors 
along Willow Creek and the Sheboygan River, and scattered cropland, conservation of Willow Creek has 
been identified as a high priority for maintaining and improving fish and wildlife populations and habitat 
in the Sheboygan River area. For example, the Sheboygan River AOC Fish and Wildlife Technical 
Advisory Committee identified Willow Creek as a high priority area for conservation during planning for 
removing “degradation of fish and wildlife populations” and “loss of fish and wildlife habitat” BUIs 
(GRAEF et al. 2011). Willow Creek Preserve is considered an Area of Special Natural Resource Interest,7 
and in 2011, the City of Sheboygan developed a Conservation Plan for the property, which describes 
current and potential conditions (GRAEF et al. 2011). The property provides a critical link in the habitat 
of the Sheboygan River, serving as an oasis in an otherwise urban area.  

                                                      
7 Areas of Special Natural Resource Interest include designated state natural areas, designated trout streams, waters or portions of waters 

inhabited by any endangered, threatened, special concern species or unique ecological communities identified in the Natural Heritage Inventory. 



 

 
 

 5-7 

 

EXHIBIT 5-1  GEOGRAPHIC SCOPE OF RESTORATION AREA UNDER ALTERNATIVE C 
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Because of its location and ecological attributes, protection and restoration 
of Willow Creek Preserve directly benefits the natural resources and 
resource services that were injured by PCBs and PAHs. For example, the 
property supports: 

• The last remaining large block of intact forest and wetland habitat in the 
lower Sheboygan River, crucial in restoring the Sheboygan River AOC’s 
resident and migrating fish and wildlife populations. 

• A class II trout stream (Willow Creek) and associated watershed. This 
stream is the only stream on Lake Michigan’s western shore known to 
support three species of naturally reproducing salmon and trout. 

• Rare plant and animal species. 

• Opportunities for habitat restoration benefiting a broad variety of wildlife 
species, but especially significant for migratory birds. 

• Stormwater retention and groundwater recharge. 

• Historic and cultural sites (e.g., Native American archeological sites, 
1950s railroad). 

Assessments of Willow Creek Preserve by entities such as the Glacial Lakes 
Conservancy and local, state, and federal agencies have also identified 
potential restoration options within the property that are consistent with the 
Conservation Plan and the restoration project types described in this 
Alternative (e.g., Jung and Beyer 2014). These include, but are not limited 
to:  

• Wetland restoration, 

• Restoration of agricultural land to native prairie/oak savannah, 

• Improvement of fish passage,  

• Channel naturalization, 

• Riparian corridor restoration and invasive species control, and 

• New and improved opportunities for recreation, including nature trails, 
parking, fishing access, and interpretive signage. 

Therefore, the Trustees propose to provide between $350,000 and $450,000 to the City of Sheboygan to 
enable the transfer (contingent upon City Council approval) of the Willow Creek Preserve from the City 
to the Glacial Lakes Conservancy (GLC), a private, non-profit land conservation organization in the 
Sheboygan area. GLC has agreed to grant a conservation easement to WNDR, which will afford 
protection of the property from development in perpetuity. The Trustees will also provide GLC with 
funding to support the management and preservation of the property. The Trustees may propose 
restoration projects within the Willow Creek Preserve in future restoration plans based upon the 
restoration project types included in Alternative C.  
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EXHIBIT 5-2  WILLOW CREEK RESTORATION AND PRESERVATION PROJECT AREA 
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5.3.2 AMSTERDAM DUNES PRESERVATION AND RESTORATION 

Amsterdam Dunes is a combination of properties abutting Lake Michigan within the Sheboygan River 
Basin, just north of the Ozaukee-Sheboygan County line (Exhibit 5-3; Appendix B). The total acreage of 
the parcels is 328 acres, including shoreline, wetlands, managed forest, bluffland, and cropland. Because 
of its lake-front acreage, proximity to growing cities such as Milwaukee and Chicago, potential access 
from existing highways, and favorable zoning, Amsterdam Dunes is under substantial development 
pressure. The entire parcel was acquired for conservation purposes by Sheboygan County. A conservation 
easement and deed restriction for preservation of 184 acres (the relevant portion of the site) is presently in 
effect (Appendix B). The Trustees propose amending the existing conservation easement, held by GLC, 
to provide FWS a third party right of enforcement.  

Amsterdam Dunes is a place of rare habitats and organisms, and consists of remnants of ecologically 
significant lands and waters that have largely disappeared from Wisconsin’s landscape, such as:  

• Lake Michigan shoreline 
dune ecosystem community, 
which is essential for a 
variety of threatened or 
endangered species (e.g., 
Pitcher thistle, thick-spiked 
wheat grass).  

• Wetlands, both coastal and 
inland, which improve 
water quality, assist in flood 
control, and support a 
variety wildlife species, 
especially waterfowl and 
raptors due to the well-
established migratory 
corridor along Lake 
Michigan. 

• A glacial relic, the shoreline remnant of 6,000-year-old Lake Nipissing. 

• Inter-dunal wetlands (wet areas or seasonal ponds found between sand dune formations), which 
are considered by the state's Bureau of Endangered Resources to be one of the rarest of all 
habitats in Wisconsin.  

• Native Maple-Beech forest, of which only isolated stands still exist in Wisconsin. 

• Southern mesic forest, as Sheboygan County is one of the last remaining areas where these forests 
will thrive due to climate and unique soils. 

• Significant, additional, and contiguous Lake Michigan shoreline habitat for migratory bird 
populations because of Amsterdam Dunes’ adjacency to the DNR's Hawk Banding Preserve. 

Photo credit: Glacial Lakes Conservancy 
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EXHIBIT 5-3  CURRENT HABITATS IN  AMSTERDAM DUNES PRESERVATION PROJECT AREA 
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In addition, preservation of Amsterdam Dunes conforms to provisions in the Sheboygan County 
Comprehensive Outdoor Recreation and Open Space Plan and the Sheboygan County Natural Areas and 
Critical Resources Plan, which both address the need for protecting crucial environmental corridors and 
areas of significant ecological significance. The South East Wisconsin Regional Planning Commission 
proposed that major areas of this property be designated as critical species habitats or significant natural 
areas.  

Finally, the Trustees have worked with Sheboygan County to identify potential restoration options within 
Amsterdam Dunes. These include, but are not limited to, invasive species management, restoration of 
wetland hydrology, stream habitat improvements, planting native species, and conversion of agricultural 
land to more ecologically valuable habitat.  

As part of this RP/EA, the Trustees support additional conservation measures through a separate contract 
between Tecumseh and Sheboygan County, wherein the County will receive $1,295,500 to contribute to 
the County’s acquisition and preservation of Amsterdam Dunes. Other restoration projects for Amsterdam 
Dunes may be suggested in future restoration plans based upon the restoration project types included in 
Alternative C.  

 

 

 

 

 

 

 

 

Photo credit: Glacial Lakes Conservancy 
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CHAPTER 6  |  ENVIRONMENTAL ASSESSMENT AND PREFERRED NRDA 
RESTORATION ALTERNATIVE  

The Trustees’ primary goal in this chapter is to evaluate the consequences of the Alternatives described in 
Chapter 5. This evaluation will assist the Trustees in identifying a preferred restoration alternative that 
compensates the public for natural resource injuries and associated losses resulting from PCB releases 
along the Sheboygan River by determining whether implementation of any of the alternatives may 
significantly affect the quality of the human environment, particularly with respect to the physical, 
biological, socio-economic, or cultural environments of the Sheboygan River and associated watershed 
within Sheboygan County.  

6.1 ASSESSMENT OF ENVIRONMENTAL CONSEQUENCES 

Actions undertaken to restore natural systems may have beneficial and/or adverse impacts to the physical, 
biological, socio-economic, and cultural environments. In order to determine whether an action has the 
potential to result in significant impacts, the context and intensity of the action must be considered, as 
provided in 40 CFR 1508.27. Context refers to area of impacts (local, state-wide, etc.) and their duration 
(e.g., whether they are short- or long-term impacts). Intensity refers to the severity of impact and could 
include factors such as the timing of the action (e.g., more intense impacts would occur during critical 
periods like wildlife breeding/rearing, etc.), the effect on public health and safety, and cumulative 
impacts. Intensity is also described in terms of whether the impact would be beneficial or adverse.  

In the analysis below, the Trustees examine the likely beneficial and adverse impacts of each restoration 
alternative on the quality of the human environment, including context and intensity. The Trustees 
concluded that the actions associated with the Selected Alternative will not lead to significant impacts. 
Therefore, the Trustees issued a Finding of No Significant Impact (FONSI), and did not proceed with an 
EIS. The Trustees will continue to evaluate environmental impacts as specific projects are implemented. 
The following sections evaluate anticipated environmental consequences of the restoration alternatives in 
light of the ten NRDAR factors described in Chapter 5.   

6.1.1 SCOPE OF THE NEPA ANALYSIS  

This RP/EA describes and compares the potential impacts of the proposed restoration alternatives, 
including the No Action Alternative, for the Sheboygan River NRDAR. In particular, this RP/EA 
analyzes the potential direct, indirect, and cumulative ecological, social, and economic impacts associated 
with each alternative. The following definitions were used to generally characterize the nature of the 
various impacts: 

• Short-term or long-term impacts: This characterization is determined on a case-by-case basis. 
Rather than referring to a specific timeframe, short-term impacts are expected to occur for a finite 
period, whereas long-term impacts are those that are more likely to be persistent. 
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• Direct or indirect impacts: A direct impact caused by a proposed action occurs at or near the 
action’s location, whereas an indirect impact occurs later in time or at a more distant location. For 
example, streambank erosion may directly impact the water quality of the adjacent section of 
river, and may indirectly impact fish use of the downstream portion of the river because of the 
increased sediment load. 

• Minor, moderate, or major impacts: These relative terms characterize the expected magnitude of 
an impact. Minor impacts may be perceptible but are sufficiently small such that they are not 
typically measurable. Moderate impacts are more perceptible and more likely to be quantified or 
measured. Major impacts are expected to be of sufficient intensity within a particular context 
(e.g., the affected region (40 CFR 1508.27)) such that an evaluation of the need for mitigation 
under NEPA is warranted. 

• Adverse or beneficial impacts: An adverse impact has an unfavorable or undesirable outcome on 
the environment (artificial or natural), whereas a beneficial impact has positive outcomes on the 
environment. A single action may result in adverse impacts on one environmental resource and 
beneficial impacts on another resource. 

• Cumulative impacts: NEPA regulations define cumulative impacts as the “impacts on the 
environment which result from the incremental impact of the action when added to other past, 
present, and reasonably foreseeable future actions regardless of what agency (federal or non-
federal) or person undertakes such other actions. Cumulative impacts can result from individually 
minor but collectively significant actions taking place over a period of time” (40 CFR 1508.7). 

6.2 EVALUATION OF ALTERNATIVE A:  NO ACTION 

The “No Action Alternative” would not initiate any restoration action outside of currently funded 
programs. Instead, the ecosystem would attenuate to background conditions based on natural processes 
only, with no assistance from active environmental restoration.  

Although the lack of action makes this Alternative technically feasible and cost effective, this Alternative: 

• Does not restore injured resources to baseline. Remediation is expected to include years of 
monitoring after sediment removal actions are completed, but lack of restoration beyond remedial 
actions will reduce the potential for resources to fully recover to baseline conditions.  

• Does not compensate the public for interim losses. Habitat quality would not be improved above 
baseline, wildlife would continue to be injured due to PCBs, and recreational fishing and boating 
opportunities would not improve or increase. 

• Is not consistent with federal and state policies and laws. Under this Alternative, the available 
settlement monies that are meant to be directed toward NRDA restoration actions would not be 
spent in that manner.  

While the “No Action Alternative” does not create additional adverse impacts to the environment, it also 
does not provide the ecological, recreational, and socio-economic benefits described in the other 
alternatives. Given the long timeframe of natural PCB attenuation after sediment removal actions 
conclude, under the “No Action Alternative”, adverse environmental consequences from PCBs (i.e., 
ecological and human use injuries) are expected to continue into the future and would not be mitigated 
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through restoration actions. That is, the “No Action Alternative” may result in adverse impacts to fish and 
other wildlife, as well as reductions in the ecological and human use services provided by riverine and 
floodplain habitats, due to the lack of additional habitat functionality provided through restoration and/or 
preservation actions in Sheboygan River area. Therefore, the “No Action Alternative” is not a favorable 
restoration alternative when evaluated against the NRDA factors. This Alternative serves as a point of 
comparison to determine the context, duration, and magnitude of environmental consequences resulting 
from the implementation of other alternatives. 

6.3  EVALUATION OF ALTERNATIVE B:  RESTORATION WITHIN THE ASSESSMENT AREA 

Alternative B, “Restoration within the Assessment Area,” is expected to provide relevant natural resource 
services through implementation of projects solely within the assessment area (i.e., the lower 14 miles of 
the Sheboygan River and associated floodplain). Under this Alternative, project types include wetland and 
riparian restoration; wetland, riparian, and ecologically-associated uplands preservation; and recreational 
fishing enhancement projects.  

To provide a direct comparison to Alternative A, the Trustees evaluated Alternative B for consistency 
with the DOI NRDA restoration factors, provision of natural resource services at or above baseline, 
compliance with relevant regulations, and net environmental consequences. 

Projects under Alternative B have the potential to compensate the public for natural resources injuries by 
providing additional, similar services in the future. Projects may either allow resources to more rapidly 
achieve baseline, or may improve resource conditions such that the habitat or resource provides services 
above and beyond baseline. For example, habitat creation and restoration activities provide natural 
resource services similar to the assessment area’s baseline services. Restored wetlands and riparian areas 
provide habitat for spawning fish and migratory birds, improve water quality by filtering sediments and 
pollutants from the water column, reduce erosion, and export detritus. These actions influence increased 
production of forage fish populations, which provide prey for piscivorous fish, birds, reptiles, and 
mammals. Preservation actions such as land acquisition and conservation easements protect ecologically 
important habitat from current and future land development. Restoration of wetland, upland, and riparian 
habitats has the potential to increase habitat connectivity throughout the restoration area, which is 
important in providing ecological services similar to those lost. 

Finally, the cumulative environmental consequences of Alternative B are expected to be beneficial to 
natural resources injured as a result of the release of hazardous substances. Below, we assess the potential 
environmental consequences of each of the proposed project types. Adverse impacts to environmental 
justice and/or socioeconomic factors are expected to be minimal and may be mitigated during project 
selection (e.g., through project scope, location, or access). Any unavoidable adverse impacts will be 
minimized through individual project plans, and are expected to be far outweighed by the beneficial 
impacts of projects under this Alternative. Additional NEPA analysis will be completed if future specific 
projects within the categories described below have expected adverse effects beyond the scope of those 
analyzed here.  
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6.3.1 WETLAND AND RIPARIAN RESTORATION 

Wetland and riparian restoration creates the desired elevation and hydrology for wetland/riparian 
vegetation and fish habitat. As described in Sections 5.2.1 and 5.2.2, this project category includes, but is 
not limited to, the following actions: planting, installation of water control structures, revegetation, 
breaking or removing drain tile, site re-grading, bank restoration, and erosion reduction. These actions are 
expected to cause minor, short-term, localized impacts to existing resources and resource services, and 
result in moderate long-term benefits across a broad geographic scope. For example, wetland and riparian 
planting may cause short-term, localized impacts to existing vegetation at the restoration site (e.g., as 
existing vegetation is trampled or removed). During planting, the resource services provided by that area 
are likely to be reduced through physical disturbance. However, long-term, moderate beneficial impacts 
to water resources and associated flora and fauna would occur due to the reduced erosion and increased 
shelter provided by wetland and riparian plants. 
“Planting activities would [also] result in 
beneficial impacts by restoring or creating 
wetland and/or shallow-water habitats that 
provide areas for feeding and shelter for fish, as 
well as nutrient cycling and carbon sequestration 
and storage capacity…Minor beneficial impacts 
related to socioeconomic resources may result 
from increased tourism opportunities that could 
develop around an improved resource (NOAA 
2015b p.156).  

Installation or modification of water control 
structures would cause direct and indirect short-
term, localized, minor adverse impacts on a suite 
of natural resources such as sediment and aquatic 
biota. “The use of heavy machinery and 
construction equipment is the primary cause of 
the direct, adverse impacts associated with this 
activity, which may include soil compaction, 
emissions from heavy equipment, removal or 
crushing of understory vegetation, increased soil 
erosion in the immediate area of construction 
operations, and unintentional introduction of non-native, potentially invasive, species” (NOAA 2015b 
p.151). Some impacts may also occur to vegetation that becomes inundated once the water control 
structure is in place. However, the moderate long term direct and indirect benefits expected from this type 
of restoration activity outweigh the potential minor adverse impacts. For example, these projects result in 
benefits to riparian, stream and river channel habitats, and shoreline habitats such as wetlands. 
“Restoration of natural hydrology would aid in the development of vegetated communities that provide 
vital rearing, feeding, and refuge habitat for fish and benthic communities and wildlife species...Long-
term major beneficial effects to the quality of surface water resources at the project site and beyond are 
expected due to restoration of…water movement. Restoration of these areas to natural states would 
enhance water quality,…reduce turbidity and soil erosion, increase carbon sequestration and storage 
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capacity, and enhance habitat quality, although some increases in turbidity in the water column could 
result due to increased water movement. In areas where berms and levees bounded ponded areas restored 
to wetland, indirect long-term, minor beneficial effects would be expected by uptake and transformation 
of nutrients resulting from enhanced vegetative growth in the restoration area. 

“Regrading a portion of a restoration area may include the following actions: moving soil or sediment and 
placing the material either within the restoration area or at a disposal site, contouring the area to satisfy 
hydrologic and/or vegetative goals, and amending the area with topsoil or other capping material. 
Depending on the scope and scale of regrading, sediment or soil may be moved by non-motorized 
methods (e.g., shovels) or by earth-moving diggers and other equipment. These actions are expected to 
result in moderate, short-term, localized impacts to the re-graded area and any area that receives sediment 
or soil as a result of the physical movement of material and corresponding disturbance of existing habitat, 
and minor, short-term localized impacts resulting from the noise and exhaust from construction vehicles. 
However, these impacts are outweighed by the major, long-term, localized and broader benefits expected 
as a result of regrading. For example, likely benefits include, but are not limited to, improved 
hydrological conditions that will support high quality habitat and re-establish connections between 
habitats (e.g., wetland and riparian areas), topography that will support native vegetative communities and 
corresponding biota, and reduction in erosion that will improve water quality.” 

“Cultural and historic resources and land use could experience indirect, long-term, minor adverse impacts 
resulting from wetland and riparian restoration. The land use in the floodplain, including any potential 
culturally sensitive areas, would change as the water resources in the floodplain changed. Because land 
use would stabilize in the floodplain over time, the impact would be minor” (NOAA 2015b p.152).” 

6.3.2 WETLAND, RIPARIAN,  AND ECOLOGICALLY-ASSOCIATED UPLANDS PRESERVATION 

Conservation actions are expected to cause indirect long-term, moderate to major beneficial impacts to 
natural resources that utilize the conserved area, providing ecological and human use services and 
contributing to restoration of habitat types that previously existed and naturally occurred in these areas. 
“These impacts would result from new management of land and water resources and would prevent 
development of other degrading activities from taking place on the project site” (NOAA 2015b p.156). 
“Depending on the nature of the land acquisition or protection action, land use overall could be directly 
and moderately benefitted over the long term, as fewer adverse environmental impacts would occur at the 
project site. Recreational opportunities and land use practices would largely be improved as natural areas 
and ecosystems are preserved (e.g., through fee simple purchase of tracts of land or of water flows in 
rivers). Cultural and historic resources, if located on a protected parcel, would benefit from not being 
disturbed by development or other degrading activities that might otherwise occur” (NOAA 2015b 
p.157).  

6.3.3 RECREATIONAL FISHING ENHANCEMENT PROJECTS 

Improvements to existing access areas and creation of new access areas within the Sheboygan River 
NRDAR assessment area would provide compensation for reduced recreational fishing opportunities 
associated with Site-related contamination. Compared to the “No Action Alternative”, the environmental 
impacts of potential projects are anticipated to be minor and in many cases beneficial. Sites may range 
from existing formal and informal access areas to local riverside parks to new access opportunities. 
Improvements to roads, parking lots, trails, and boat ramps may cause minor short-term impacts to the 



 

 
 

 6-6 

 

environment as a result of construction activities but will help to reduce erosion, promote bank 
stabilization, reduce impacts to riparian vegetation, and improve user safety. Negative impacts would 
primarily be associated with increased use, which can result in minor increases in traffic, noise, and litter. 

 
This project type has the potential to positively impact the local economy. By increasing fishing access, it 
is likely that recreation in the area would increase, resulting in corresponding long-term benefits to the 
recreation, accommodation, and food services industries. In addition, additional fishing access would 
provide increased opportunities for local urban populations to participate in recreation activities. 
Enhancing local fishing access areas would offer urban populations opportunities that may not have been 
previously available.  

6.4  EVALUATION OF ALTERNATIVE C:  RESTORATION WITHIN AND BEYOND THE ASSESSMENT 

AREA 

Alternative C, “Restoration within and beyond the Assessment Area,” is expected to provide relevant 
natural resource services through implementation of projects within a broader geographic scope (i.e., 
Sheboygan River Basin within Sheboygan County) than Alternative B. Under this Alternative, project 
types include wetland and riparian restoration; wetland, riparian, and ecologically-associated uplands 
preservation; and recreational fishing enhancement projects.  

The projects and project types proposed under Alternative C (e.g., habitat preservation and restoration) 
are expected to provide long-term cumulative, future benefits to offset the losses in natural resources and 
resource services incurred as a result of contamination in the assessment area (See Section 6.3 for details 
on the expected impacts of project types). Within the broader geographic scope of Alternative C, the 
Trustees do not expect adverse impacts to the economy or disadvantaged populations. Instead, the 
Trustees will consider project characteristics such as scope, benefits, and location to generate socio-
economic benefits such as water quality improvements and increased access to recreational opportunities 
(e.g., nature trails, fishing). 

Under Alternative C, the Trustees are specifically proposing to fund the preservation of Willow Creek and 
Amsterdam Dunes. As noted in Section 6.3.2, preservation is expected to have net positive environmental 
consequences. Specifically for Willow Creek, which supports high quality habitat, is under high 
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development pressure, and has no conservation protection, and Amsterdam Dunes, which supports rare 
and unique habitats and has only minimal conservation protection, implementation of conservation 
measures will more comprehensively ensure the long-term quality and sustainability of the natural 
resources and ecological functions supported by these properties.    

6.5  PREFERRED ALTERNATIVE 

The Trustees evaluated three general restoration alternatives. Two of these, Alternatives B and C, address 
natural resource injuries and service reductions resulting from the release of PCBs and PAHs within the 
assessment area. Based on the Trustees’ evaluation of the environmental consequences of Alternatives A, 
B, and C, the NRDA restoration factors described in 43 CFR § 11.82(d), and the need for sufficient 
restoration opportunities with the geographic scope of the alternative (i.e., accounting for restoration 
projects completed under the AOC), the Trustees selected Alternative C for implementation.  

Alternative C includes two land acquisitions for purposes of conservation and preservation, along with 
general categories of restoration projects. The Trustees anticipate that future restoration projects may 
occur on the two properties or at other locations. Where applicable, the Trustees will prepare additional 
restoration plans for future proposed projects. Such future restoration plans will consider the cumulative 
impacts of the proposed restoration project(s) along with other proposed or selected actions for the 
Sheboygan River and Harbor NRDA Site. In addition, a Section 7 consultation (under the Endangered 
Species Act) will be completed for restoration projects that may affect threatened or endangered species 
and Section 106 of the National Historic Preservation Act will be followed for each restoration project 
that will be implemented. 

The Trustees will continue to inform the public of restoration project plans and progress. 
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CHAPTER 7  |  MONITORING  

Monitoring is critical to the success of any restoration project, as it allows success to be measured 
(Kerschner 1997). Thoughtful monitoring approaches and the setting of goals and criteria enable the 
performance assessment necessary for project success. Monitoring determines whether the restoration 
project met its original objectives and provides a mechanism for altering objectives as needed during the 
course of a project (e.g., through adaptive management). Restoration monitoring may also provide insight 
into ecosystem or infrastructure function which will benefit future restoration actions (Kerschner 1997, 
Rieger et al. 2014). The outcome of a well-designed monitoring plan is an accurate evaluation of the 
design and implementation of project-related restoration techniques. 

Though ecological restoration projects are fairly common, monitoring to determine project effectiveness 
occurs for only a fraction of funded restoration projects (Kimball et al. 2015; Roni 2005). In the absence 
of appropriate monitoring, it is difficult to quantify and assess success or decline in habitat structure and 
function, as well as specific parameters such as the status of conservation species affected by a project. 
Monitoring efforts need not be expensive or time intensive, though ideally they should be integrated into 
an adaptive management framework (PNNL 2007, Williams and Brown 2012) to ensure the data gathered 
are used to inform and improve subsequent restoration actions (Gregory et al. 2006). 

This chapter outlines a general approach and framework that will guide the monitoring of future 
restoration projects in the Sheboygan River and associated restoration area. 

7.1 SHEBOYGAN RIVER NRDA MONITORING FRAMEWORK 

The Trustees have outlined a monitoring framework common to all future restoration projects. In general, 
comprehensive evaluation of restoration is uncommon, and thus, future restoration within the Sheboygan 
River and associated restoration area presents an opportunity to utilize a standard monitoring framework 
to collect data that will inform the ongoing project success (Kondolf and Micheli 1995; Roni 2005). 
Ultimately, the outcomes of restoration projects, as determined through monitoring data, will assist the 
Trustees in determining the best ecological techniques and the most appropriate geographical locations in 
which to focus projects.  

Monitoring plans will be guided by standard performance criteria, or measures that assess the progress of 
restoration sites toward project goals and may be compared across projects. In this way, the Trustees will 
be able to determine which project attributes are not on target, and what actions and course corrections are 
needed to achieve project success. Monitoring information may also be used by the Trustees as an 
outreach tool to illustrate to the public continued success over time (quantitatively and qualitatively). 
Support for future restoration-based programs may increase due to increased public outreach (Roni 2005). 

Various types of monitoring exist to answer different questions (Roni 2005; Williams et al. 1997). The 
most appropriate type of monitoring is decided on a project-specific basis, and is influenced by the 
question to be answered, the expertise of the partner, and the overall need in order to reach project goals. 
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• Pre-project monitoring is designed to characterize the 
specific condition of the habitat prior to restoration 
implementation. It should be adequate enough to document 
habitat degradation specific to the goals and objectives of the 
restoration program, and will likely include photographing the 
restoration site. In many cases, this information is collected as 
part of normal project operations.   

• Implementation monitoring helps determine if the restoration 
effort was implemented properly. Implementation monitoring 
may focus on the field techniques used, and documents if 
corrections are needed, for example, due to improperly 
designed contract specifications. Implementation monitoring 
may be undertaken during the course of project maintenance 
and management.  

• Effectiveness monitoring focuses on whether the restoration 
action was effective in attaining the desired future conditions 
and in meeting project objectives. Effectiveness monitoring 
answers, for example, whether target organisms are responding 
to restoration as expected, or if the habitat was restored to its 
proper function. This type of monitoring is more complex than 
implementation monitoring and requires an understanding of 
physical and biological factors. Sometimes effectiveness 
monitoring can be accomplished with qualitative methods 
(e.g., through site descriptions) rather than more quantitative 
methods. This information is often some of the most useful in 
illustrating how a particular restoration program is working.  

• Validation monitoring is rigorous and specialized, and verifies assumptions made in the course of 
effectiveness monitoring. It is usually accomplished through ecological research. Effectiveness 
and validation monitoring together are specifically needed to evaluate adaptive management 
designs. 

Exhibit 7-1 is an example of a generic monitoring framework that the Trustees will utilize for each 
identified restoration project. The following are components of a project-specific monitoring plan: the 
details of the monitoring action outlined in a step-wise manner, the performance standards, the 
organization or person responsible for monitoring, and the associated schedule and timing of monitoring 
actions. 

7.2 ADAPTIVE MANAGEMENT 

The concept of adaptive management has several definitions, and is broadly considered here to be the 
systematic improvement of resource management through iterative learning from project outcomes (for 
more information, see Murray and Marmorek (2003) and Williams and Brown (2012)). Adaptive 
management is a tool that synthesizes monitoring data and analyzes it against performance standards in 
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order to maximize the benefits of the current project, as well as increase the design effectiveness of future 
watershed and habitat restoration efforts (O’Donnell and Galat 2008, Williams 2011). 

For example, a riparian wetland along a stream corridor may be restored for a specific bird species, but 
without effective monitoring data it will not be possible to determine if the targeted bird species is using 
the newly restored habitat, or if the habitat is sufficiently restored. Using monitoring data about the actual 
use of the habitat, the project may be adapted to try a different approach that increases use of the riparian 
habitat by the bird species.  
 

EXHIBIT 7-1  GENERAL MONITORING FRAMEWORK 

MONITORING COMPONENTS 

MONITORING STEP 

PRE-PROJECT 

MONITORING 

IMPLEMENTATION 

MONITORING 

SHORT-TERM 

EFFECTIVENESS 

MONITORING 

VALIDATION 

MONITORING 

OBJECTIVE:  

What is the objective of the 
monitoring step? 

Document pre-
construction 
conditions. 

Document if the 
project 
implementation 
occurred according 
to design plans. 

Document if the 
main ecological or 
human-use 
outcome was 
achieved. 

Document if the 
main ecological or 
human use 
outcome persists 
into the future. 

MONITORING PLAN: 

Describe the monitoring plan. 

For each monitoring step, describe the approach, methods, and amount of data 
that will be collected and assessed. This will be specific to each selected project. 

PERFORMANCE STANDARDS: 

What are the performance 
standards? 

For each monitoring step, include a specific performance criterion to evaluate 
progress as monitoring progresses. 

ORGANIZATIONS: 

Who is responsible for the 
monitoring step? 

For each monitoring step, record the person or organization that is responsible for 
conducting the monitoring as well as any related assessment or analysis of 
monitoring data. 

SCHEDULE: 

How does monitoring fit into the 
project schedule? 

For each monitoring step, outline a schedule for completion of monitoring tasks. In 
general, pre-project monitoring will occur before restoration begins; 
implementation monitoring will occur immediately following the completion of 
restoration actions; and short-term effectiveness and validation monitoring will use 
time frames specific to each selected project. 

 

The Trustees have both restoration planning experience and an available body of literature to enable 
efficient restoration project planning (e.g., Haney and Power 1996; Palmer et al. 2005; Rieger at al. 2014), 
which will be helpful in developing an adaptive management framework that includes common 
performance standards for future restoration projects. The success of adaptive management is contingent 
upon identifying performance standards at the beginning of a project, thus enabling specific targets to be 
evaluated (Kondolf and Micheli 1995; O’Donnell and Galat 2008). Moving forward with restoration 
projects, the Trustees will ensure long-term success by implementing standard procedures to assess 
whether intermediate milestones are met or whether the technical parameters need to be altered to ensure 
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project success. The Trustees plan to efficiently allocate monitoring funds on a project-specific basis to 
ensure that a relevant and cost-effective type of monitoring is chosen for each project. 

 



 

 
 

R-1 

 

REFERENCES 

Barron, M.G., M.J. Anderson, D. Cacela, J. Lipton, S.J. Teh, D.E. Hinton, J.T. Zelikoff, A.L. Dikkeboom, 
D.E. Tillitt, M. Holey, and N. Denslow. 2000. PCBs, Liver Lesions, and Biomarker Responses in 
Adult Walleye (Stizostedium vitreum vitreum) Collected from Green Bay, Wisconsin. Journal of 
Great Lakes Research 26(3): 250-271. 

BBL (Blasland, Bouck, and Lee, Inc.). 1990. Remedial Investigation/Enhanced Screening Report - 
Sheboygan River and Harbor. Prepared for Tecumseh Products Company.  

BBL. 1995. Alternative-Specific Remedial Investigation- Sheboygan River and Harbor. Prepared for 
Tecumseh Products Company.  

Cruce, T., and Yurkovich, E. 2011. Adapting to climate change: A planning guide for state coastal 
managers (A Great Lakes supplement). Silver Spring, MD: NOAA Office of Ocean and Coastal 
Resource Management.  

Custer, C. and T. Custer. Undated. Birds as Indicators of Contaminant Exposure and Effects in the Great 
Lakes. 

Dykstra, R. and P. Premo (eds.). 1997. Cedar Grove, Wisconsin: 150 years of Dutch-American Tradition 
– 1847-1997. Standard Printing, Cedar Grove, WI. 236 p. 

Eggold, B. Personal Communication. Southern Lake Michigan Fisheries Supervisor, Wisconsin 
Department of Natural Resources. 2013.5.24, 2012.10.4, 2012.9.20, 2012.9.5. 

Eisler, R. 2000. Handbook of Chemical Risk Assessment, Health Hazards to Humans, Plants, and 
Animals. Three volumes. Lewis Publishers. Boca Raton. 

EPA (United States Environmental Protection Agency). 1993. Wildlife Exposure Factors Handbook 
(Volume 1 of 2). U.S. EPA Office of Research and Development. 

EPA. 2000. Record of Decision for the Sheboygan Harbor & River Superfund Site, Sheboygan, 
Wisconsin. U.S. EPA Region 5 Superfund Office. 

EPA. 2009. First Five-Year Review Report for the Sheboygan River and Harbor Superfund Site, 
Sheboygan, Wisconsin. U.S. EPA Region 5 Superfund Office. 
http://www.epa.gov/superfund/sites/fiveyear/f2009050002972.pdf 

EPA. 2010. Explanation of Significant Differences for the Sheboygan Harbor & River Superfund Site, 
Sheboygan, Wisconsin. U.S. EPA Region 5 Superfund Office. 

EPA. 2012. Record of Decision WPSC Campmarina Former MGP Superfund Alternative Site River 
Operable Unit (OU #2). September. https://semspub.epa.gov/work/05/442029.pdf.  

http://www.epa.gov/superfund/sites/fiveyear/f2009050002972.pdf
https://semspub.epa.gov/work/05/442029.pdf


 

 
 

 R-2 

 

EPA. 2016a. Superfund: National Priorities List (NPL). https://www.epa.gov/superfund/superfund-
national-priorities-list-npl. Updated May 16. Visited June 2016. 

EPA. 2016b. National Recommended Water Quality Criteria – Aquatic Life Criteria Table. 
https://www.epa.gov/wqc/national-recommended-water-quality-criteria-aquatic-life-criteria-table. 
Updated May 16. Visited June 2016. 

ESRI (Environmental Systems Resource Institute). 2011. ArcMap 10. ESRI, Redlands, California. 

EVS (EVS Environmental Consultants) and NOAA (National Oceanic and Atmospheric Administration). 
1998. Sheboygan River and Harbor Aquatic Ecological Risk Assessment, volumes 1 through 3. 
Prepared for U.S. Environmental Protection Agency. EVS project no. 2/575-37, 2/789-10. 

Exponent. 2006. St. Lawrence Cooperative NRDA Database. April 26. 

Fay, R.P. 2010. Literature Search and Archival Review of Archaeological Sites in the Proposed 
Schuchardt Annexation, Town of Sheboygan, T15N, R23E, Sections 21 and 28, Sheboygan County, 
Wisconsin. Old Northwest Research Report No. 128. 

Fay, R.P. 2011. Site Evaluations of Burials 47SB80 AND 47SB153 in the Proposed Schuchardt 
Annexation, Town of Sheboygan, T15N, R23E, Section 28, Sheboygan County, Wisconsin. Old 
Northwest Research Report No. 139.  

FEMA (Federal Emergency Management Agency). 2007. Digital Flood Insurance Rate Map Database. 
Washington, DC. 

Friend, M. and D.O. Trainer. 1970. Polychlorinated biphenyl: interaction with duck hepatitis virus. 
Science 170:1314.  

FWS (United States Fish and Wildlife Service). Undated. “AOC Sheboygan River Dams.” Shapefile 
received August 2012. 

Geraghty and Miller. 1992. Environmental contamination assessment and groundwater remedial action 
alternatives report. Kohler Company Landfill Superfund Site. 

Glick, P., J. Hoffman, M. Koslow, A. Kane, and D. Inkley. 2011. Restoring the Great Lakes’ Coastal 
Future: Technical Guidance for the Design and Implementation of Climate-Smart Restoration 
Projects. National Wildlife Federation, Ann Arbor, MI. 

Goven A.J., Eyambe G.S., Fitzpatrick L.C., Venables B.J. and E.L. Cooper. 1993. Cellular biomarkers for 
measuring toxicity of environmental xenobiotics on immunity. Clinical Ecology 5, 150-154. 

GRAEF, Ecological Research Partners, and Western Great Lakes Bird and Bat Observatory. 2011. 
Schuchardt Farms Conservation Plan. Prepared for City of Sheboygan. September. 

Gregory, R., Ohlson, D., and Arvai, J. 2006. Deconstructing adaptive management: Criteria for 
applications to environmental management. Ecological Applications 16(6):2411-2425. 

Gronewold, A.D., and Stow, C.A. 2014. Water Loss from the Great Lakes. Science 343: 1084-1085.  

Haney, A. and Power, R.L. 1996. Adaptive management for sound ecosystem management. 
Environmental Management 20(6): 879-886. 

https://www.epa.gov/superfund/superfund-national-priorities-list-npl
https://www.epa.gov/superfund/superfund-national-priorities-list-npl
https://www.epa.gov/wqc/national-recommended-water-quality-criteria-aquatic-life-criteria-table


 

 
 

 R-3 

 

Hansen, D.J., S.C. Schimmel and J. Forester. 1974. Aroclor 1254 in Eggs of Sheepshead Minnows: Effect 
on Fertilization Success and Survival of Embryos and Fry. Proceedings of the Twenty-Seventh 
Annual Conference (of the) Southeastern Association of Game and Fish Commissioners, October 14-
17, 1973, Hot Springs, Arkansas. pp. 420-426.  

Harris, R.B. and Wegner, H.J. 2010. The Green Bay ecosystem and assessment of climate change 
impacts. Frontiers of Earth Science in China 4(3):326-332. 

Hayhoe, K., VanDorn, J., Croley, T., Schlegal, N., and Wuebbles, D. 2010. Regional climate change 
projections for Chicago and the U.S. Great Lakes. Journal of Great Lakes Research 36(S2): 7-21.  

Heaton, S.N., S.J. Bursian, J.P. Giesy, D.E. Tillitt, J.A. Render, P.D. Jones, D.A. Vergrugge, T.J. Kubiak, 
and R.J. Aulerich. 1995. Dietary exposure of mink to carp from Saginaw Bay, Michigan. 1. Effects 
on reproduction and survival, and the potential risk to wild mink populations. Arch. Environ. 
Contam. Toxicol. 28:334-343. 

Heinz, G.H., D.M. Swineford, and D.E. Katsma. 1984. High PCB Residues in Birds from the Sheboygan 
River, Wisconsin. Environmental Monitoring and Assessment 4:155-161. 

Hudson River Natural Resource Trustees 2010. Data Report for the Collection of Small Mammals and 
American Woodcock from the Floodplain of the Hudson River, New York in Year 2001, Analysis of 
Floodplain Earthworms from the Year 2000, and Re-Analysis of Select Floodplain Soils and Small 
Mammals from the Year 2000. Final. January. 

Johnson, K.E., Knopper, L.D., Schneider, D.C., Ollson, C.A., Reimer, K.J., 2009. Effects of local point 
source polychlorinated biphenyl (PCB) contamination on bone mineral density in deer mice 
(Peromyscus maniculatus). Sci. Total Environ. 407:5050–5055. 

Jung, H. and D. Beyer. 2014. Proposal for Establishing a Sheboygan River Valley Conservancy. Letter to 
Mayor Michael Vandersteen. February 6.  

Katsma, D. 2013. Natural Resources Supervisor, WDNR, Personal communication, 4/4/13.  

Kerschner, J.L. 1997. Monitoring and adaptive management. IN: J.E. Williams et al. (eds.). Watershed 
Restoration: Principles and Practices p. 116-131. American Fisheries Society Press. Bethesda, MD. 
549 p. 

Kimball, S., Ludlow, M., Sorenson, Q., Balazs, K., Fang, Y., Davis, S.J., O’Connell, M., and Huxman, 
T.E. 2015. Cost-effective ecological restoration. Restoration Ecology 23(6): 800-810.   

Kleinert, S.J., T.B. Sheffy, J. Addis, J. Bode, P. Shultz, J.J. Delfino, and L. Lueschow. 1978. Final Report 
on the Investigation of PCBs in the Sheboygan River System. Wisconsin Department of Natural 
Resources.  

Knutson, A. 2016. Water Management Engineer – Watershed Management, WDNR, personal 
communication, 11/21/16. 

Kondolf, G.M. and Micheli, E.R. 1995. Evaluating stream restoration projects. Environmental 
Management 19(1):1-15. 



 

 
 

 R-4 

 

MacDonald, D. D., Ingersoll, C. G., & Berger, T. A. 2000. Development and evaluation of consensus-
based sediment quality guidelines for freshwater ecosystems. Archives of Environmental 
Contamination and Toxicology 39(1):20–31.  

Monosson, E. 1999. Reproductive, Developmental and Immunotoxic Effects of PCBs in Fish: a Summary 
of Laboratory and Field Studies. Prepared for NOAA Damage Assessment Center. March. 

Murray, C. and Marmorek, D. 2003. Adaptive management and ecological restoration. Chapter 24, pp. 
417-428, IN: Freiderici, P. (ed.). Ecological Restoration of Southwestern Ponderosa Pine Forests. 
Island Press, Washington, DC. 

NOAA (National Oceanic and Atmospheric Administration). 2010. Adapting to Climate Change: A 
Planning Guide for State Coastal Managers. NOAA Office of Ocean and Coastal Resource 
Management. Accessed January 2016 at: https://coast.noaa.gov/czm/media/adaptationguide.pdf.   

NOAA. Undated. AOC WI Sheboygan. Shapefile received August 2012. 

NOAA. 2015a. Great Lakes Water Levels. Accessed January 2016 at: 
http://www.glerl.noaa.gov/data/now/wlevels/levels.html.  

NOAA. 2015b. Programmatic Environmental Impact Statement. NOAA Restoration Center. June.  

NOAA, U.S. Fish and Wildlife Service, and Wisconsin Department of Natural Resources. 2012a. Natural 
Resource Trustee Memorandum of Agreement for the Sheboygan River and Harbor Site. 

NOAA, U.S. Fish and Wildlife Service, and Wisconsin Department of Natural Resources. 2012b. 
Preassessment Screen for the Sheboygan River and Harbor. May. 

NRT (Natural Resource Technology). 2009. WPSC Sheboygan-Campmarina Former Manufactured Gas 
Plant Site River Operable Unit Remedial Investigation Report. 
http://www.epa.gov/region5/cleanup/campmarina/pdfs/campmarina_ri_pt1.pdf 

O’Donnell, K.T. and Galat, D.L. 2008. Evaluating success criteria and project monitoring in river 
enhancement within an adaptive management framework. Environmental Management 41(1): 90-
105.  

Palmer, M.A., Bernhardt, E.S., Allan, J.D., Lake, P.S., Alexander, G., Brooks, S., Carr, J., Clayton, S., 
Dahm, C.N., Follstad Shah, J., Galat, D.L., Loss, S.G., Goodwin, P., Hart, D.D., Hassett, B., 
Jenkinson, R., Kondolf, G.M., Lave, R., Meyer, J.L., O’Donnell, T.K., Pagano, L., and Sudduth, E. 
2005. Standards for ecologically successful river restoration. J. Applied Ecology 42: 208-217. 

Peakall, D.B., and M.L. Peakall. 1973. Effects of a polychlorinated biphenyl on the reproduction of 
artificially and naturally incubated dove eggs. J. Applied Ecology 10:863-868. 

Peakall, D.B., Lincer, J. L. and Bloom, S.E. 1972. Embryonic mortality and chromosomal altcrations 
caused by Aroclor 1254 in ring doves. Environmental Health Perspect. 1:103-104 

Pelishek, C. City of Sheboygan, Director of Planning and Development. Pers. comm. 2013.4.10.  

Platonow, N. S., and L. H. Karstad. 1973. Dietary effects of polychlorinated biphenyls on mink. 
Canadian Journal of Comparative Medicine. (37.4): 391. 

https://coast.noaa.gov/czm/media/adaptationguide.pdf
http://www.epa.gov/region5/cleanup/campmarina/pdfs/campmarina_ri_pt1.pdf


 

 
 

 R-5 

 

Poole, A. (Editor). 2013. The Birds of North America. Cornell Laboratory of Ornithology, Ithaca, NY. 
Available at: http://bna.birds.cornell.edu/BNA/.  

PNNL (Pacific Northwest National Laboratory). 2007. Monitoring and adaptive management guidelines 
for nearshore restoration proposals and projects. Prepared for the Puget Sound Nearshore Ecosystem 
Restoration Program (PSNERP) and the Estuarine Salmon Restoration Program (ESRP) under a 
related services agreement between Washington Department of Fish and Wildlife and the U.S. 
Department of Energy, Contract DE-AC05-76RL01830. Prepared by Thom, R.M., Sather, N.K., 
Anderson, M.G., and Borde, A.B. 42 p. 

PRS. 2009. Sheboygan River and Harbor Superfund Site, Lower River Pre-Design Investigation Report.  

Restum, J.C., S.J. Bursian, J.P. Giesy, J.A. Render, W.G. Helferich, E.B. Shipp, and D.A. Verbrugge. 
1998. Multigenerational study of the effects of consumption of PCB contaminated carp from 
Saginaw Bay, Reservoir Huron, on mink. 1. Effects on mink reproduction, kit growth, and survival, 
and selected biological parameters. J. Toxicol. Environ. Health 54:343-375. 

Rieger, J., J. Stanley, and Traynor, R. 2014. Project planning and management for ecological restoration. 
Island Press, Washington, DC. 320 p. 

Roni, P. 2005. Monitoring stream and watershed restoration. American Fisheries Society Press. Bethesda, 
MD. 350 p.  

Schneider, S.A., R.H. Kubicek, and R.C. McTavish. 2016. Phase I Archaeological Investigations for the 
Amsterdam Dunes Wetland Mitigation Planning Project, Sheboygan County, Wisconsin. University 
of Wisconsin- Milwaukee, Archaeological Research Laboratory Report of Investigations No. 414. 

Seeley, A. L. 1993. Small mammal populations along PCB contaminated sections of the Sheboygan 
River, Wisconsin. Summer internship project for the Wisconsin Department of Natural Resources 
through the University of Wisconsin, Stevens Point. 

Sheboygan County PCD (Sheboygan County Planning and Conservation Department). 2015. Sheboygan 
County Land and Water Resource Management Plan 2016-2015. Accessed June 2016 at: 
http://sheboygancounty.com/home/showdocument?id=5640 

SRBP (Sheboygan River Basin Partnership). 2016. The River Basin. 
http://sheboyganrivers.org/river.html. Accessed June. 

Tori, Gildo and Peterle, Tony, 1983. Effects of PCBs on Mourning Dove Courtship Behavior. Bulletin of 
Environmental Contamination Toxicology 30, 44-49 

Trustees (Wisconsin Department of Natural Resources, National Oceanic and Atmospheric 
Administration, United States Fish and Wildlife Service). 2013. Sheboygan Natural Resource 
Damage Assessment. Criteria for Selection of Restoration Projects. December. 
https://www.fws.gov/midwest/es/ec/nrda/SheboyganHarbor/pdf/FINALfactsheetSheboygan20Feb20
14.pdf 

USDA (United States Department of Agriculture). 2012. Census of Agriculture. County Profile: 
Sheboygan County, Wisconsin. Accessed on March 28, 2017:  
https://www.agcensus.usda.gov/Publications/2012/Online_Resources/County_Profiles/Wisconsin/cp
55117.pdf   

http://sheboygancounty.com/home/showdocument?id=5640
http://sheboyganrivers.org/river.html
https://www.agcensus.usda.gov/Publications/2012/Online_Resources/County_Profiles/Wisconsin/cp55117.pdf
https://www.agcensus.usda.gov/Publications/2012/Online_Resources/County_Profiles/Wisconsin/cp55117.pdf


 

 
 

 R-6 

 

USDA. 2015. Census: Sheboygan County, Wisconsin. Geography Area Series: County Business Patters 
2015 Business Patterns CB1500A11. Accessed June 6, 2017:  
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=CF 

WDNR (Wisconsin Department of Natural Resources). 1979-2012. Fish Consumption Advisories. 
Available upon request.  

WDNR. 1995. Sheboygan River Remedial Action Plan. 
http://www.epa.gov/greatlakes/aoc/sheboygn/SHEB_1995_RAP.pdf  

WDNR. 2001. The State of the Sheboygan River Basin. PUBL-WT-669 2001. Accessed June 2016 at: 
http://dnr.wi.gov/water/basin/sheboygan/ 

WDNR. 2007. Second Five- Year Review Report for Kohler Company Landfill.  

WDNR. 2011a. Fish Consumption Advisory Pamphlet. 
http://dnr.wi.gov/fish/consumption/FishAdvPCBs2011.pdf. Accessed Jan 30, 2012. Consumption 
advisories for previous years are available through DNR’s website.  

WDNR. 2011b. Migratory Bird Regulations. http://dnr.wi.gov/org/land/wildlife/hunt/regs/waterfowl.pdf. 
Accessed May 1, 2012.  

WDNR. 2012a. Ecological Landscapes of Wisconsin. Handbook 1805.1. Madison, Wisconsin. 

WDNR. 2012b. Rapid Ecological Assessment for the Sheboygan River Area of Concern. Bureau of 
Endangered Resources, Wisconsin Natural Heritage Program. PUBL-ER-838 2012. Accessed June 
2016 at: http://dnr.wi.gov/topic/greatlakes/sheboygan.html 

WDNR. 2013a. A statewide strategic plan for invasive species. Priority Objectives, 2013-2016. 
Miscellaneous Publication PUB-SS-1107 2013, Madison, Wisconsin. 20 p.  

WDNR. 2013b. Contaminant Concentrations in Waterfowl from the Sheboygan River Area of Concern. 

WDNR. 2013c. Contaminant Concentrations in Small Mammals from the Sheboygan River Area of 
Concern. 

WDNR. 2015a. 2015 Remedial Action Plan Update for the Sheboygan River Area of Concern. 

WDNR. 2015b. The ecological landscapes of Wisconsin: an assessment of ecological resources and a 
guide to planning sustainable management. Chapter 8, Central Lake Michigan Coastal Ecological 
Landscape. Wisconsin Department of Natural Resources, PUB-SS-1131J 2014, Madison. 99 pp. 

WDNR. Unpublished data. PCB Concentrations in Breast Tissue of Migratory Birds from the Sheboygan 
River and Harbor (ug/g wet weight). 

Williams, B.K. 2011. Adaptive management of natural resources--framework and issues. Journal of 
Environmental Management 92(5): 1346-1353. 

Williams, B.K. and Brown, E.D. 2012. Adaptive Management: The U.S. Department of the Interior 
Applications Guide. Adaptive Management Working Group, U.S. Department of the Interior, 
Washington, D.C. 136 p. 

http://www.epa.gov/greatlakes/aoc/sheboygn/SHEB_1995_RAP.pdf
http://dnr.wi.gov/water/basin/sheboygan/
http://dnr.wi.gov/fish/consumption/FishAdvPCBs2011.pdf
http://dnr.wi.gov/org/land/wildlife/hunt/regs/waterfowl.pdf
http://dnr.wi.gov/topic/greatlakes/sheboygan.html


 

 
 

 R-7 

 

Williams, J.E., Wood, C.A., and Dombeck, M.P. (eds.). 1997. Watershed restoration: Principles and 
Practices. American Fisheries Society Press. Bethesda, MD. 549 p.  

Winkler, J.A., Andresen, J.A., Hatfield, J.L., Bidwell, D., and Brown, D. (eds.). 2014. Climate Change in 
the Midwest: A Synthesis Report for the National Climate Assessment. Island Press, Washington, 
DC. 

Wisconsin Sea Grant (University of Wisconsin Sea Grant Institute). 2013. The State of the Bay: The 
Condition of the Bay of Green Bay/Lake Michigan. Prepared by T. Qualls, H.J. Harris, and V. 
Harris. 153p. 



 

 

 

A-1 

 

APPENDIX A  WILLOW CREEK PROPERTY INFORMATION 

 

 



WILLOW CREEK: LEGAL DESCRIPTION OF PROPERTY FOR PRESERVATION 

 

 

LOT 2  

Lot 2 Certified Survey Map recorded in Volume 27 on Pages 215-219 as Document no. 2024388, being a 
of division of a part of Lot 2, Certified Survey Map recorded in Volume 16, Pages 286 and 287 and lands 
in part of the NE 1/4, SE 1/4 and SW 1/4 of the SW 1/4, and the SW 1/4 of the SE 1/4 of Section 21, and 
parts of Gov't Lots 3 and 4 located in the NE 1/4, SE 1/4, SW 1/4 and NW 1/4 of the NW 1/4, and parts of 
Gov't Lots 1 and 2 located in the NE 1/4, SW 1/4 and NW 1/4 of the NE 1/4 of Section 28, Township 15 
North, Range 23 East, in the City of Sheboygan, Sheboygan County, Wisconsin. 

 

LOT 3  

Lot 3 Certified Survey Map recorded in Volume 27 on Pages 215-219 as Document no. 2024388, being a 
of division of a part of Lot 2, Certified Survey Map recorded in Volume 16, Pages 286 and 287 and lands 
in part of the NE 1/4, SE 1/4 and SW 1/4 of the SW 1/4, and the SW 1/4 of the SE 1/4 of Section 21, and 
parts of Gov't Lots 3 and 4 located in the NE 1/4, SE 1/4, SW 1/4 and NW 1/4 of the NW 1/4, and parts of 
Gov't Lots 1 and 2 located in the NE 1/4, SW 1/4 and NW 1/4 of the NE 1/4 of Section 28, Township 15 
North, Range 23 East, in the City of Sheboygan, Sheboygan County, Wisconsin. 
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APPENDIX B  AMSTERDAM DUNES CONSERVATION EASEMENT 

































APPENDIX C      DOI FWS AND NOAA FINDING OF NO SIGNIFICANT IMPACT 
  



 

U.S. DEPARTMENT OF INTERIOR 
U.S. FISH AND WILDLIFE SERVICE 

500 AMERICAN BLVD. WEST, SUITE 990 
BLOOMINGTON, MN 55437-1458 

 
FINDING OF NO SIGNIFICANT IMPACT 

 
FOR THE FINAL RESTORATION PLAN AND ENVIRONMENTAL ASSESSMENT 

FOR THE SHEBOYGAN RIVER AND HARBOR SITE 
 

The United States Department of the Interior (acting through the United States Fish and Wildlife 
Service (Service) and the Bureau of Indian Affairs), the National Oceanic and Atmospheric 
Administration (NOAA), and the Wisconsin Department of Natural Resources serve as Natural 
Resource Trustees (collectively Trustees) under the Comprehensive Environmental Response, 
Compensation and Liability Act for the Sheboygan River and Harbor Site. The Trustees prepared a 
Restoration Plan (RP) and Environmental Assessment (EA) to propose and evaluate restoration 
alternatives to restore injured natural resources that utilize aquatic habitats and provide ecological, 
cultural, and/or recreational services. Pursuant to the National Environmental Policy Act of 1969 
(NEPA), DOI and NOAA prepared the EA as joint lead agencies in accordance with 40 C.F.R. § 
1501.5. 
 
Alternatives Considered 
 
Through these efforts, the Trustees identified three potential restoration alternatives: Alternative A: 
No Action Alternative; Alternative B: Restoration within the Assessment Area; Alternative C: 
Restoration within the Assessment Area and Beyond. The Trustees evaluated potential restoration 
alternatives under the Department of the Interior Natural Resource Damage Assessment and 
Restoration regulations (43 CFR § 11.82(d)) and site-specific factors to determine whether the 
alternatives would provide appropriate restoration benefits. Alternatives that met the screening criteria 
were then evaluated further to identify the ecological benefits of the projects as they related to the 
Sheboygan River and Harbor site injuries. Comments and additional information received during the 
public comment period were used to evaluate the alternatives described in the draft RP/EA.  
 
Evaluation of a no-action alternative is required under NEPA (40 CFR 1502.14(d)). The selection of 
this alternative by the Trustees would mean that no actions would be taken by the Trustees to restore 
injured wildlife and aquatic habitat resources, and that the public would not receive compensation for 
losses from Sheboygan River and Harbor site that occurred in the past or are ongoing. This alternative 
may be used as a benchmark to evaluate the comparative benefit of other actions. Because no action is 
taken, this alternative also has no cost. 
 
The Trustees have identified Alternative C as the preferred alternative to fund and implement. The 
preferred alternative consists of preservation projects at Willow Creek and Amsterdam Dunes. It may 
also include future restoration projects at these and other sites that cumulatively aim to compensate 
for injuries to wildlife and aquatic habitat resources that occurred when hazardous substances were 
released from the Sheboygan River and Harbor site. 
 
Public Comment 
 
Following review and evaluation of the restoration alternatives, the Trustees released the draft RP/EA 
on December 19, 2017 with a public comment period held through January 19, 2018. The Trustees 



received 11 comments on the draft RP/EA. These comments were addressed in the final RP/EA and 
used to make the final selection of the preferred alternative. 
 
Environmental Consequences Analysis Summary for the Preferred Alternative 
 

Alternative C: Restoration within the Assessment Area and Beyond 
 
 

The preservation of Willow Creek and Amsterdam Dunes are expected to have net positive 
environmental consequences.  Some biological and socio-economic disruption will occur during the 
construction of restoration projects on the two properties or at other locations, but is expected to be 
temporary. Any adverse impacts from the physical construction of the project are expected to be 
outweighed by the major, long-term, localized and broader benefits expected post-construction.  The 
use of heavy machinery will cause temporary adverse impacts in the area (e.g., increased noise, 
turbidity), but are anticipated to be outweighed by the beneficial impacts to water quality and benthic 
habitat areas locally and broadly.  
 
Where applicable, the Trustees will prepare additional RP/EAs for future proposed projects. Such 
future RP/EAs will consider the cumulative impacts of the proposed restoration project(s) along with 
other proposed or selected actions for the Sheboygan River and Harbor NRDA Site. In addition, a 
Section 7 consultation (under the Endangered Species Act) will be completed for restoration projects 
that may affect threatened or endangered species and Section 106 of the National Historic 
Preservation Act will be followed for each restoration project that will be implemented. 
 
Determination 
 
Based upon information contained within the final RP/EA, DOI and NOAA have determined that 
Alternative C described above will not significantly affect the quality of the human environment. 
Accordingly, preparation of an Environmental Impact Statement on the proposed action is not 
warranted. 
 
It is my decision to issue the Restoration Plan and begin implementation. 
 
 
 
____________________________  ____________________ 
Regional Director Date  



UNITED STATES FISH AND WILDLIFE SERVICE 
 

ENVIRONMENTAL ACTION STATEMENT 
 

Within the spirit and intent of the Council on Environmental Quality's regulations for implementing 
the National Environmental Policy Act (NEPA), and other statutes, orders, and policies that protect 
fish and wildlife resources, I have established the following administrative record and determined that 
the action of wildlife and aquatic habitat restoration, as described in the Restoration Plan and 
Environmental Assessment for the Sheboygan River and Harbor Site: 

 
_____ is a categorical exclusion as provided by 51 6 DM 2, Appendix I and 516 DM 6, Appendix 1. 

No further NEPA documentation will therefore be made. 
 

__X__ is found not to have significant environmental effects as determined by the attached 
environmental assessment and finding of no significant impact. 

 
_____ is found to have significant effects and, therefore, further consideration of this action will 

require a notice of intent to be published in the Federal Register announcing the decision to 
prepare an EIS. 

 
_____ is not approved because of unacceptable environmental damage, or violation of Fish and 

Wildlife Service mandates, policy, regulations, or procedures. 
 

_____ is an emergency action within the context of 40 CFR 1506.11. Only those actions necessary to 
control the immediate impacts of the emergency will be taken. Other related actions remain 
subject to NEPA review. 

 
Other supporting documents (list):  
 
__X__ Restoration Plan and Environmental Assessment for the Sheboygan River and Harbor Site 

 
 
 
 
 

__________________________________________________ _____________________ 
Regional Director/DOI Authorized Official    Date 
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