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Executive Summary 

Natural resources in Michigan have been injured by releases of polychlorinated biphenyls 

(PCBs) from Kalamazoo-area paper mills that contaminated sediments, floodplain soils, water, 

and living organisms in and near Portage Creek and the Kalamazoo River. The Michigan 

Department of Natural Resources, the Michigan Department of Environmental Quality, the 

Michigan Attorney General, the U.S. Fish and Wildlife Service, and the National Oceanic and 

Atmospheric Administration (collectively referred to as the Trustees) are in the process of 

determining the extent of injuries to natural resources caused by these releases of PCBs, and how 

to restore these injured natural resources and the services they provide to both other natural 

resources and the public. This evaluation is known as a natural resource damage assessment 

(NRDA), which is authorized under the Comprehensive Environmental Response, 

Compensation, and Liability Act (more commonly known as the federal “Superfund” law) 

[42 United States Code (U.S.C.) §§ 9601–9675].  

In this document, the Trustees analyze a suite of habitat restoration actions that they believe will 

most effectively compensate the public for losses caused by releases of PCBs. These restoration 

projects are presented as an NRDA restoration program that will be implemented by the Trustees 

with funding from previous bankruptcy settlements or from future settlements with the 

companies that have liability for the releases of PCBs. The NRDA restoration program will focus 

on restoring the types of natural resources and services affected by PCB contamination and 

would benefit the wide suite of species that have been injured by PCBs. 

This Restoration Plan and Programmatic Environmental Impact Statement (RP/PEIS) was 

previously released to the public as a draft document to inform and solicit comments from 

members of the public on restoration alternatives, including whether the Trustees should 

implement such a restoration program at sites only directly associated with the contaminated and 

remediated sections of the Kalamazoo River and Portage Creek or, as the Trustees proposed, 

over the broader area of the Kalamazoo River watershed. In either case, project selection will be 

based on criteria that include a preference for projects that most directly benefit natural resources 

and services that have been affected by the releases of PCBs. In addition to the programmatic 

restoration alternatives, the public was asked to comment on two specific proposed restoration 

projects: the removal of the Otsego City Dam and the removal of the Otsego Dam. This final 

RP/PEIS includes comments received from the public and the Trustees’ response to those 

comments (Appendix D). This document provides a programmatic-level environmental analysis 

under the National Environmental Policy Act (NEPA) to support the Trustees’ proposed efforts 

to conduct restoration to compensate the public for losses caused by releases of PCBs. As such, 

the programmatic analysis in this RP/PEIS takes a broad look at issues and programmatic-level 

alternatives (as opposed to a document for a specific project or action) and provides guidance for 

future restoration activities to be carried out by, or conducted under the oversight of, the 
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Trustees. In addition to providing a programmatic analysis, the Trustees intend to use this 

document to approve future site-specific actions, including the two specific restoration projects 

proposed herein, so long as the activity proposed is within the range of alternatives and scope of 

potential environmental consequences analyzed within this RP/PEIS. The Trustees anticipate that 

most impacts will be the same or less than the impacts identified in this RP/PEIS. However, for 

future Trustee proposals that fall outside of the range of alternatives and scope of analysis 

evaluated in this RP/PEIS, subsequent additional NEPA analysis would be conducted that would 

tier off of this RP/PEIS, as allowed by the Council on Environmental Quality’s NEPA 

regulations at 40 Code of Federal Regulations (C.F.R.) § 1502.20. This will increase efficiency 

of the federal Trustees’ NEPA process, by reducing repetitive discussions of broader information 

applicable to the entire NRDA restoration program [see 40 C.F.R. § 1502.20]. 

This RP/PEIS contains seven chapters: 

 Chapter 1 – Introduction provides an overview of the Kalamazoo River NRDA and a 

description of relevant environmental laws and regulations, as well as describes the 

purpose and need for the analysis. 

 Chapter 2 – Description of the Proposed Action describes the general restoration 

strategy proposed by the Trustees and provides information on how projects would be 

evaluated and how monitoring and performance evaluations would be addressed. It also 

includes descriptions of two potential projects under consideration: the removal of the 

Otsego City Dam and the removal of the Otsego Dam.  

 Chapter 3 – Development and Analysis of Alternatives presents a detailed overview of 

the types of restoration project categories proposed by the Trustees, and presents three 

alternatives. The first is a “no action” alternative included in this analysis to present a 

restoration baseline for the comparison of the impacts of the other alternatives 

(Alternative A). The second and third alternatives would both include all of the 

restoration project categories, but focus on different geographic extents. The second 

alternative would consist of restoration of the 129-kilometer (80-mile) stretch of the 

Kalamazoo River corridor and the 4.8-kilometer (3-mile) stretch of Portage Creek within 

the Kalamazoo River Superfund Site (Alternative B), whereas the third alternative would 

also include restoration within the 5,230-square kilometer (2,020-square mile) 

Kalamazoo River watershed (Alternative C). This chapter also includes a discussion of 

alternatives that were considered but not carried forward for detailed analysis. 

 Chapter 4 – Environmental Setting/Affected Environment describes the physical, 

biological, and human environments of the Kalamazoo River watershed that could be 

affected by the alternatives.  
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 Chapter 5 – Environmental Consequences describes the reasonably foreseeable 

consequences of implementing the three alternatives described in Chapter 3 on the 

affected environment described in Chapter 4. 

 Chapter 6 – Cumulative Impacts provides an analysis of how other past, present, and 

reasonably foreseeable future actions could interact with the environmental consequences 

of the proposed program described in Chapter 5. 

 Chapter 7 – Coordination and Consultation provides a summary of Trustee actions to 

coordinate and consult with the public and with federal and state agencies. 

Table S.1 provides a summary of the potential impacts of Alternatives A, B, and C. The 

environmental impacts would occur over a greater area under Alternative C due to the larger 

geographic extent that the alternative covers. Impacts under Alternative B would also be delayed 

compared to Alternative C.  

Appendices to the document provide additional detail on fish species, scientific names, other 

regional and local restoration plans, and comments from the public.  



Executive Summary (Final, 8/2016) 

Page S-4 

Table S.1. Summary of environmental impacts 

Resource 

area 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

W
a
te

r 
re

so
u

rc
es

 

a
n

d
 w

a
te

r 
q

u
a
li

ty
 No impacts on water resources 

or water quality would be 

expected. 

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C.  

No long-term impacts would be 

expected.  

Short-term, minor to moderate, adverse impacts 

on water resources and water quality would be 

expected during restoration activities. 

Long-term, moderate to major, beneficial impacts 

on water resources and water quality would be 

expected from aquatic habitat restoration, 

riparian and wetland habitat restoration, barrier 

removals, and habitat conservation. 

G
eo

lo
g
ic

a
l 

re
so

u
rc

es
 a

n
d

 

se
d

im
en

t 
q

u
a
li

ty
 

No impacts on geologic 

resources or sediment quality 

would be expected. 

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C.  

No long-term adverse impacts on 

sediment quality would be expected. 

No impacts on geologic resources would 

be expected. 

Short-term, moderate, adverse impacts on 

sediment quality would be expected during 

restoration activities. 

Long-term, moderate to major, beneficial impacts 

on sediment quality would be expected from 

aquatic habitat restoration, riparian and wetland 

habitat restoration, barrier removals, and habitat 

conservation. 

No impacts on geologic resources would be 

expected. 

B
io

lo
g
ic

a
l 

re
so

u
rc

es
 Fish 

No impacts on fish would be 

expected. 

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C. 

Short-term, minor, adverse impacts on fish would 

be expected during barrier removals. 

Long-term, direct and indirect, minor to 

moderate, beneficial impacts on fish would be 

expected from aquatic habitat restoration, 

riparian and wetland habitat restoration, barrier 

removals, and habitat conservation.  
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Table S.1. Summary of environmental impacts (cont.) 

Resource 

area 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

B
io

lo
g
ic

a
l 

re
so

u
rc

es
 

Aquatic invertebrates 

No impacts on aquatic 

invertebrates would be expected.  

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C.  

Short-term, minor, adverse impacts on aquatic 

invertebrates would be expected from aquatic 

habitat restoration, riparian and wetland habitat 

restoration, and barrier removals. 

Long-term, minor, adverse impacts on aquatic 

invertebrates could occur as a result of barrier 

removals if they allow the spread of invasive 

species into new areas. 

Long-term, minor to major, beneficial impacts on 

aquatic invertebrates would be expected from 

aquatic habitat restoration, riparian and wetland 

habitat restoration, barrier removals, and habitat 

conservation. 

Wildlife 

No impacts on wildlife would be 

expected.  

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C.  

Short-term, minor to moderate, adverse impacts 

on wildlife would be expected from aquatic 

habitat restoration, riparian and wetland habitat 

restoration, and barrier removals. 

Long-term, minor to major, beneficial impacts on 

wildlife would be expected from aquatic habitat 

restoration, riparian and wetland habitat 

restoration, barrier removals, and habitat 

conservation. 
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Table S.1. Summary of environmental impacts (cont.) 

Resource 

area 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

B
io

lo
g

ic
a
l 

re
so

u
rc

es
 

Vegetation 

No impacts on vegetation would 

be expected.  

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C.  

Short-term, minor, adverse impacts on vegetation 

would be expected from aquatic habitat 

restoration, riparian and wetland habitat 

restoration, and barrier removals. 

Long-term, minor to major, beneficial impacts on 

vegetation would be expected from aquatic 

habitat restoration, riparian and wetland habitat 

restoration, barrier removals, and habitat 

conservation. 

Indiana bat and northern long-eared bat 

No impacts on Indiana bat or 

northern long-eared bat would 

be expected. 

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C. 

Short-term, moderate to major, adverse impacts 

are unlikely but could occur if there were a loss 

of trees during riparian and wetland habitat 

restoration activities during bat breeding season. 

Long-term, minor to moderate, beneficial 

impacts would be expected from aquatic habitat 

restoration, riparian and wetland habitat 

restoration, and habitat conservation. 

Karner blue butterfly, Mitchell’s satyr butterfly, copperbelly water snake, and eastern massasauga 

No impacts on Karner blue 

butterfly, Mitchell’s satyr 

butterfly, copperbelly water 

snake, and eastern massasauga 

would be expected. 

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C. 

Short-term, moderate, adverse impacts are 

unlikely but could occur from vegetation removal 

during riparian and wetland habitat restoration, 

depending on the timing and location of 

construction activities.  

Long-term, moderate, beneficial impacts would 

be expected from increased and improved 

wetland, bog, and fen habitats. 
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Table S.1. Summary of environmental impacts (cont.) 

Resource area 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 
A

ir
 q

u
a
li

ty
 No impacts on air quality 

would be expected.  

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C.  

Short-term, direct, minor, adverse impacts from 

increased air emissions and particulate matter of 

vehicles, machinery, and construction equipment. 

No long-term impacts on air quality would be 

expected.  

S
o
ci

o
ec

o
n

o
m

ic
 

re
so

u
rc

es
 a

n
d

 

en
v
ir

o
n

m
en

ta
l 

ju
st

ic
e 

No impacts on 

socioeconomic resources 

or environmental justice 

populations would be 

expected. 

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C. 

No short- or long-term impacts on population 

would be expected.  

Short- and long-term, minor to moderate, 

beneficial impacts on the local economy would 

be expected.  

R
ec

re
a
ti

o
n

 a
n

d
 

la
n

d
 u

se
 

No impacts on recreation 

and land use would be 

expected. 

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C. 

Short-term, direct, minor to moderate, adverse 

impacts from the temporary closure of 

recreational areas would be expected.  

Long-term, minor to moderate, beneficial 

impacts from increased recreational opportunities 

would be expected. 

No short- or long-term impacts on land use 

would be expected. 

N
o
is

e 

No impacts on the noise 

environment would be 

expected. 

Impacts would be similar in nature but 

differ in terms of geographic scope and 

timing than those described for 

Alternative C. 

Short-term, direct, minor, adverse impacts from 

increased noise of equipment and vehicles during 

restoration activities would be expected. 

No long-term impacts on the noise environment 

would be expected. 

C
u

lt
u

ra
l 

re
so

u
rc

es
 

No impacts on cultural 

resources would be 

expected. 

Impacts would be similar in nature but 

could be greater if restoration actions 

were concentrated in a smaller 

geographical area than those described 

for Alternative C. They would differ 

from Alternative C in terms of timing. 

Short-term, direct, negligible to minor, adverse 

impacts from visual impacts and increased noise 

of equipment and vehicles during restoration 

activities would be expected. 

Long-term, moderate, beneficial impacts on 

cultural resources would be expected. 



1. Introduction

Natural resources in Michigan have been injured by releases of polychlorinated biphenyls 

(PCBs) from Kalamazoo-area paper mills that contaminated sediments, floodplain soils, water, 

and living organisms in and near Portage Creek and the Kalamazoo River. PCBs are organic 

chemical compounds that can cause death, cancerous tumors, chromosome alterations, decreased 

fertility, reduced growth, physical deformations, endocrine system malfunctions, immune system 

impairment, and other biochemical changes in living organisms (MDEQ et al., 2005a). Because 

of concerns about the persistence and toxicity of PCBs in the environment, Congress banned 

their manufacture and distribution in the late 1970s [Public Law 94-469; 40 Code of Federal 

Regulations (C.F.R.) § 761]. 

The Michigan Department of Natural Resources (MDNR), the Michigan Department of 

Environmental Quality (MDEQ), the Michigan Attorney General, the U.S. Fish and Wildlife 

Service (USFWS), and the National Oceanic and Atmospheric Administration (NOAA) 

(collectively referred to as the Trustees) are in the process of determining the extent of injuries to 

natural resources caused by these releases of PCBs, and how to restore these injured natural 

resources and the services they provide to both other natural resources and the public. This 

evaluation is known as a natural resource damage assessment (NRDA), which is authorized 

under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA; 

more commonly known as the federal “Superfund” law) [42 United States Code (U.S.C.) 

§§ 9601–9675]. 

This Restoration Plan and Programmatic Environmental Impact Statement (RP/PEIS) was 

prepared pursuant to the National Environmental Policy Act (NEPA) of 1969, the Council on 

Environmental Quality’s (CEQ’s) Regulations for Implementing NEPA (40 C.F.R. §§ 1500–

1508), CERCLA (42 U.S.C. §§ 9601–9675), and NOAA environmental review procedures 

[NOAA Administrative Order (N.A.O.) 216-6, as preserved by N.A.O. 216-6A]. It was designed 

to solicit public opinion on a proposed restoration program for the Kalamazoo River NRDA. In 

the draft version of this RP/PEIS, the Trustees solicited input on the analysis of three 

alternatives: a No Action alternative and two restoration alternatives that differ in geographic 

scope. The Trustees also solicited input on two proposed dam removal restoration projects 

(Otsego City Dam and Otsego Dam) that could be a part of either of the two restoration 

alternatives. Comments received from the public and the Trustees’ responses to those comments 

are presented in Appendix D. 

The scale of restoration activity that will be implemented under this RP/PEIS is not yet known, 

and will depend upon the resolution of natural resource damage claims with the parties 

responsible for the PCB releases. Under CERCLA, settlements received by the Trustees, either 

through negotiated or adjudicated processes, must be used to restore, rehabilitate, replace, and/or 

acquire the equivalent of those natural resources that have been injured [42 U.S.C. § 9607(f)(1)]. 
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This RP/PEIS will guide future Trustee decision-making regarding the expenditure of 

settlements and the implementation of restoration activities. 

The remainder of this introductory chapter provides important background information for 

understanding the rest of the document, including an overview of the Kalamazoo River NRDA 

(Section 1.1), a description of related environmental laws and regulations (Section 1.2), an 

explanation of the purpose and need for action by the Trustees (Section 1.3), an explanation of 

what the Administrative Record is and how members of the public can access it (Section 1.4), 

and an overview of the subsequent chapters and appendices of this document (Section 1.5). 

1.1 Overview of the Kalamazoo River NRDA 

Industrial activities in the Kalamazoo area have released PCBs into the environment. The 

primary source of these PCB releases was the recycling of carbonless copy paper at several area 

paper mills (Figure 1.1). Carbonless copy paper manufactured from 1954 to 1971 contained 

PCBs (Appleton Papers, 1987). Waste from the recycling of such paper conducted at 

Kalamazoo-area paper mills also contained PCBs. This PCB-containing waste was disposed of 

by several methods that resulted in releases of PCBs into the environment. These PCBs have 

migrated downstream in surface waters and have contaminated sediments, the water column, and 

biota in and adjacent to an approximately 129-kilometer (80-mile) stretch of the Kalamazoo 

River, the lower three miles of Portage Creek, and Lake Michigan. PCBs are also present in 

paper residuals disposed of in landfills and lagoons and other areas associated with former mill 

operations along the stream corridor. 

PCBs are persistent in the environment and degrade slowly. PCBs have been present in the 

Kalamazoo River Environment (KRE) for decades since the original releases and are likely to 

remain present for many more. PCBs in the environment are re-released through erosion and 

diffusion from the floodplain and former impounded area soils, banks, and instream sediments. 

Biological organisms throughout the KRE are exposed to PCBs in the water, soils, sediments, 

and in their diet, resulting in the accumulation of PCBs in exposed organisms’ tissues. 

Organisms at the top of the food chain accumulate the greatest concentrations of PCBs. Humans 

can also be exposed, primarily by eating fish contaminated with PCBs. PCBs are present in every 

component of the KRE ecosystem that has been studied to date, including in the aquatic, 

terrestrial, and wetlands-based food chains (MDEQ et al., 2005a).  

Due to the potential risks the PCB releases posed to the environment and to human health, the 

Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site (Kalamazoo River Superfund 

Site) was added to the National Priorities List (NPL) on August 30, 1990. At the time, the 

Kalamazoo River Superfund Site was described as involving PCB contamination of (1) an Allied 

Paper, Inc. property in Kalamazoo, Kalamazoo County, Michigan; (2) a 4.8-kilometer (3-mile) 

stretch of Portage Creek from Kalamazoo to where the creek meets the Kalamazoo River; and  
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Figure 1.1. Location of current and former paper mill facilities. 

(3) a 56-kilometer (35-mile) stretch of the Kalamazoo River. Subsequently, the 

U.S. Environmental Protection Agency (EPA) and MDEQ have expanded the description of the 

Kalamazoo River Superfund Site to 129 kilometers (80 miles) of the Kalamazoo River (from 

Morrow Dam to Lake Michigan), including the river banks and formerly impounded floodplains, 

as well as a 4.8-kilometer (3-mile) stretch of Portage Creek and four paper residual landfills 

(Figure 1.2). Within the Kalamazoo River Superfund Site, several operable units (OUs) have 

been identified for response actions to date, including the Allied Paper, Inc. Landfill (OU1); the 

Willow Boulevard/A-Site Landfill (OU2); the King Highway Landfill (OU3); the 12th Street 

Landfill (OU4); and 129 kilometers (80 miles) of the Kalamazoo River, including a stretch of 

Portage Creek (OU5). OU5 is further broken down into seven areas (Figure 1.2; Table 1.1). 

Additionally, former paper mill properties have been identified as potential sources of PCBs to 

the Kalamazoo River Superfund Site (U.S. EPA, 2007). 
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Figure 1.2. Kalamazoo River Superfund Site OUs. The red line indicates the length of OU5, 

but is not inclusive of all areas where PCBs have come to be located. 

Table 1.1. Summary of Areas 1–7 of OU5. Note that the Portage Creek portion of Area 1 is 

described separately in this table. 

Area and description 

Average water 

depth  

(feet) 

Length 

(miles) 

Average river 

width  

(feet) 

Area 

(acres) 

Area 1: Morrow Dam to former Plainwell Dam 3.4 21.9 181 487 

Area 1: Portage Creek 2.3 2.0 32 8 

Area 2: Former Plainwell Dam to Otsego City Dam 2.5 1.7 450 96 

Area 3: Otsego City Dam to Otsego Dam 3.8 3.4 200 83 

Area 4: Otsego Dam to Trowbridge Dam 5.0 4.7 248 131 

Area 5: Trowbridge Dam to Allegan City Dam 4.3 9.1 292 317 

Area 6: Allegan City Dam to Lake Allegan Dam 6.7 9.8 1,500 1,650 

Area 7: Lake Allegan Dam to Lake Michigan 5.5 26.0 212 670 
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The Trustees are using the term “Kalamazoo River Environment” in this document to represent 

the entire NRDA assessment area. The KRE encompasses the Kalamazoo River Superfund Site 

along with any area where hazardous substances released from the Kalamazoo River Superfund 

Site have come to be located (MDEQ et al., 2005a; Figures 1.2 and 1.3). 

Figure 1.3. Overview of the KRE assessment area. 

1.2 Environmental Laws and Regulations 

Natural resource trustees act on behalf of the public to manage, protect, and restore natural 

resources. Under CERCLA, the United States of America, U.S. states, and Indian tribes (as 

trustees) may act on behalf of the public for natural resources under their trusteeship. These 

resources include land, fish, wildlife, biological resources, air, water, groundwater, drinking 

water supplies, and other similar resources [42 U.S.C. § 9601(16)]. 
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Natural resources provide services to ecosystems and to humans. For example, surface water 

provides ecosystem services such as habitat, food, and nutrients to a variety of biological 

organisms; nutrient cycling; geochemical exchange processes; primary and secondary 

productivity; and a migration corridor. For people, surface water provides services such as 

drinking water, fishing, and other water-based recreation. 

In the context of NRDAs, trustees are responsible for assessing injuries to natural resources from 

releases of hazardous substances, quantifying the extent of such injuries, and seeking 

commensurate compensation from potentially responsible parties
1
 for restoration of natural

resources. Authority to act on behalf of the public is given to trustees in CERCLA [42 U.S.C. 

§§ 96019675]; the National Contingency Plan [40 C.F.R. §§ 300.600–300.615]; the Federal 

Water Pollution Control Act [33 U.S.C. §§ 1251–1387 (Clean Water Act, CWA)]; and Part 31, 

Water Resources Protection, and Part 201, Environmental Remediation, of the Michigan Natural 

Resources and Environmental Protection Act (Public Act 451, as amended). 

The natural resource trustee agencies involved in developing this RP/PEIS are the 

U.S. Department of the Interior (DOI) represented by USFWS; the U.S. Department of 

Commerce (DOC) represented by NOAA; and the State of Michigan represented by MDNR, 

MDEQ, and the Michigan Attorney General. NOAA and USFWS are acting as co-leads for this 

NEPA process. DOI conserves, protects, and enhances fish, wildlife, and their habitats. DOI 

provides trusteeship for resources including, but not limited to, migratory birds, threatened and 

endangered species, and their supporting ecosystems.
2
 NOAA’s trust resources in the Great

Lakes include aquatic natural resources and their supporting ecosystems, water, and sediments.
3

The trust resources of the State of Michigan include state lands, fish and wildlife habitats, and 

water, including groundwater. 

1. The term “potentially responsible parties” as used in this document refers to parties potentially liable for

cleanup costs or natural resource damages under CERCLA and/or under Section 20126a(1)(c) of Part 201, 

Environmental Remediation, of the Natural Resources and Environmental Protection Act, Michigan Compiled 

Laws (M.C.L.) § 324.20126. 

2. The statutory bases for DOI’s trusteeship include, but are not limited to, the Migratory Bird Treaty Act

[16 U.S.C. § 703 et seq.], the Bald Eagle Protection Act [16 U.S.C. § 668 et seq.], the Fish and Wildlife 

Coordination Act [16 U.S.C. § 661 et seq.], and the CWA [33 U.S.C. § 1251 et seq.]. 

3. The Secretary of Commerce acts as the trustee for natural resources managed or controlled by DOC,

including their supporting ecosystems [40 C.F.R. § 300.600(b), (b)(1)]. The Secretary of DOC has delegated 

authority to the Administrator of NOAA to act as trustee [Department Organization Order (D.O.O.) 15-10 

§ 3.01 (mm)]. Pursuant to this delegation, NOAA has trusteeship for the natural resources in the KRE and

Lake Michigan. Pursuant to the Great Lakes Critical Programs Act of 1990 [33 U.S.C. § 1268] and the Great 

Lakes Water Quality Agreement of 1978, as amended by the Water Quality Agreement of 1987, the United 

States, in part through DOC, manages and/or controls the water and sediments of the Great Lakes system. 
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These agencies established the Kalamazoo River Natural Resource Trustee Council, which 

operates under a 2003 memorandum of agreement,
4
 to conduct the KRE NRDA and plan and

implement natural resource restoration actions. 

Actions undertaken by the federal trustees to restore natural resources or services under 

CERCLA and other federal laws are subject to the 1969 NEPA, 42 U.S.C. §§ 4321–4370, and 

the regulations guiding its implementation at 40 C.F.R. Parts 15001508. This RP/PEIS was 

developed in accordance with NEPA. It was designed to inform the public of the decision-

making process and incorporate public input regarding the selection and implementation of the 

natural resource restoration required to compensate the public for hazardous substance-related 

injuries associated with the KRE. As a programmatic document under NEPA, this final RP/PEIS 

will expedite and provide a reference for future area-specific restoration projects within the 

Kalamazoo River watershed, and facilitate the development of additional project-specific NEPA 

documents as needed. Such documents would focus on issues specific to the potentially affected 

sub-area of the watershed and address general matters by incorporating this final RP/PEIS by 

reference [40 C.F.R. § 1508.28]. 

This document also serves as the restoration plan required under CERCLA regulations for 

implementing restoration alternatives. The Trustees will follow the criteria presented in 

Section 2.3 to evaluate and prioritize projects when opportunities arise to implement restoration 

actions in conjunction with remedial actions or when funding is available to conduct restoration. 

If warranted, the Trustees may also issue a supplement to this document to solicit additional 

public input on restoration project selection. 

1.2.1 NEPA 

The NEPA process is intended to help federal agencies make decisions that appropriately 

consider environmental consequences of actions that may affect the environment 

[40 C.F.R. § 1500.1(c)]. To comply with NEPA, the federal trustees, in consultation with the 

co-Trustees, prepared a draft RP/PEIS, which included a description of the purpose and need for 

action, the affected environment, the proposed action, alternatives to the proposed action 

(including a No Action Alternative), and the environmental consequences of both the proposed 

action and the alternatives. 

As a programmatic document, this final RP/PEIS describes the potential impacts resulting from 

the implementation of restoration actions in the Kalamazoo River watershed. Other than the 

proposed removal of the Otsego and Otsego City dams, specific projects have not yet been 

selected. Given that opportunities for projects may arise in conjunction with response activities, 

4. The 2003 memorandum of understanding was amended in 2004 to designate MDNR as a co-trustee.
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this evaluation is largely being conducted at a programmatic level. The Trustees anticipate that 

most impacts will be the same or less than the impacts identified in this RP/PEIS. However, for 

future Trustee proposals that fall outside of the range of alternatives and scope of analysis 

evaluated in this RP/PEIS, subsequent additional NEPA analysis would be conducted that would 

tier off of this RP/PEIS, as allowed by CEQ’s NEPA regulations, at 40 C.F.R. § 1502.20. This 

will increase efficiency of the federal Trustees’ NEPA process by reducing repetitive discussions 

of broader information applicable to the entire NRDA restoration program [see 40 C.F.R. 

§ 1502.20].

1.2.1.1 Additional supporting NEPA documents 

In 2013, the Trustees released a final Restoration Plan and Environmental Assessment (RP/EA) 

for natural resource damages related to the Allied Paper, Inc. Landfill/Bryant Mill Pond Area and 

the Portage Creek portion of the Kalamazoo River Superfund Site (OU1 RP/EA: 

http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver/index.html). The OU1 RP/EA includes 

descriptions of restoration projects to serve as compensation for injuries to natural resources 

related to releases of PCBs at and from the Allied Paper facility – the OU1 RP/EA is a 

complementary document to this RP/PEIS. The Trustees will implement restoration projects as 

described and prioritized in the OU1 RP/EA: the first project is the removal of the Alcott Street 

Dam on Portage Creek in Kalamazoo, which will improve connectivity and stream habitat.  

1.2.1.2 Public participation 

Public participation and input are important parts of the restoration planning process, and are 

required under NEPA [40 C.F.R. § 1503.1(a)(4) and § 1506.6]. The Trustees solicited public 

input on restoration during the development of the Stage I assessment report (MDEQ et al., 

2005a, 2005b) and during the public review of the OU1 RP/EA (Stratus Consulting, 2013). 

On February 18, 2014, the Trustees issued a Notice of Intent to prepare the RP/PEIS and conduct 

restoration planning in the Federal Register (F.R. Volume 79, Number 32); EPA provided 

comments on the Notice of Intent that indicated EPA’s preference for aquatic, riparian, and 

upland habitat restoration projects within the Kalamazoo River watershed (Westlake, 2014). On 

September 14, 2015, the Trustees issued a Notice of Availability of the draft RP/PEIS and a 

Request for Comments in the Federal Register (F.R. Volume 80, Number 177). In addition, the 

Trustees used several outlets to notify the public that the RP/PEIS had been released for review 

and comment, including press releases and direct communications that resulted in an article in 

the Kalamazoo Gazette, posting to the MDEQ calendar, and distribution via email listserves 

through the MDNR and the Kalamazoo River Watershed Council that collectively reached over 

40,800 people directly. The Trustees described the draft RP/PEIS and discussed it with the public 

http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver/index.html
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at a public meeting held September 15, 2015 at the Kalamazoo Nature Center. Copies of the draft 

RP/PEIS were available at the following locations:  

Allegan Public Library 

331 Hubbard Street 

Allegan, MI 49010 

Saugatuck-Douglas District Library 

10 Mixer Street at Center Street 

Douglas, MI 49406 

Kalamazoo Public Library 

315 South Rose Street 

Kalamazoo, MI 49007 

Waldo Library-Western Michigan University 

1903 West Michigan Avenue 

Kalamazoo, MI 49008 

Otsego District Public Library 

219 South Farmer Street 

Otsego, MI 49078 

Charles A. Ransom District Library 

180 South Sherwood Avenue 

Plainwell, MI 49080 

An electronic version of the draft and this final RP/PEIS was posted on the following websites: 

http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver/index.html and 

https://darrp.noaa.gov/hazardous-waste/kalamazoo-river. 

Comments on the draft RP/PEIS were accepted for a period of 45 days after the federal register 

notice was published (October 29, 2015).  

Information disseminated by federal agencies to the public after October 1, 2002 is subject to 

information quality guidelines developed by each agency pursuant to Section 515 of Public 

Law 106-554. These guidelines are intended to ensure and maximize the quality of such 

information (i.e., its objectivity, utility, and integrity). This RP/PEIS is an information product 

subject to the information quality guidelines established by NOAA and DOI for this purpose. 

The information contained herein complies with applicable guidelines. 

1.2.2 CERCLA 

CERCLA, commonly known as the Superfund Act (42 U.S.C. §§ 9601–9675), was enacted by 

Congress in 1980 and later amended by the Superfund Amendments and Reauthorization Act 

(SARA) of 1986 [Public Law 99-499 (Oct. 17, 1986; 100 Stat. 1613)]. CERCLA created a tax on 

the chemical and petroleum industries and provided broad federal authority to respond directly to 

releases or threatened releases of hazardous substances that may endanger public health or the 

environment. CERCLA established prohibitions and requirements concerning closed and 

abandoned hazardous waste sites, provided for liability of persons responsible for releases of 

hazardous waste at these sites, and established a trust fund to provide for cleanup when no 

responsible party could be identified. Two types of response actions are authorized under 

CERCLA: short-term removals and long-term remedial response actions. Short-term removals 

are taken when a prompt response to a hazardous substances release is required. A long-term 

http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver/index.html
https://darrp.noaa.gov/hazardous-waste/kalamazoo-river
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remedial response action is an action that permanently and significantly reduces the dangers 

associated with the release of hazardous substances. A long-term remedial response occurs at 

sites listed on EPA’s NPL, such as the Kalamazoo River Superfund Site addressed in this 

RP/PEIS. 

1.2.2.1 Superfund cleanup 

The cleanup of PCBs at the Kalamazoo River Superfund Site is underway and is being 

coordinated by EPA. EPA’s approach to the river cleanup focuses on first controlling ongoing 

sources of PCBs to the river, and then addressing instream sediments. EPA is also addressing 

PCB risk in the floodplain and formerly impounded areas. 

The Kalamazoo River Superfund Site comprises six OUs as defined by EPA. Table 1.2 

summarizes the status of remedial actions at each OU, which are described in further detail 

below.  

EPA issued a Proposed Plan and Record of Decision (ROD) for OU1 in September 2015 and will 

review comments before making a final decision on a cleanup plan. Remedial actions at OUs 2–4 

are largely complete, and a five-year review determined that the respective remedies are 

protective (U.S. EPA, 2012). Time-critical removal actions were completed in the Former 

Plainwell Impoundment (2009), Plainwell No. Dam Area (2010), and Portage Creek (2013) 

portions of OU5 (U.S. EPA, 2013c, 2013d). EPA is addressing contamination in the remainder 

of Area 1, the sediments of Portage Creek, and the Kalamazoo River downstream to the former 

Plainwell Dam through remedial actions under a ROD approved by EPA in September 2015 (see 

Figure 1.2). EPA is currently directing investigations in Areas 2, 3, and 4 of OU5. Remedial 

actions have yet to be determined for Areas 2 through 7. EPA issued a ROD for OU7, the 

Simpson Plainwell Mill site in 2015. 

The following specific response actions have been taken at the Kalamazoo River Superfund Site: 

 Approximately 150,000 cubic yards of PCB-containing residuals and sediments were 

excavated from the former Bryant Mill Pond in 1998 and 1999 and reconsolidated at 

OU1. 

 Approximately 5,000 cubic yards of soils and residuals were excavated from the King 

Street Storm Sewer in June 1999 and reconsolidated at OU3, after which the area was 

backfilled, graded, revegetated, and stabilized with 550 feet of riprap.  

 Approximately 11,000 cubic yards were excavated from the former King Mill in the fall 

of 1999 and reconsolidated at OU3, after which the area was backfilled, graded, and 

revegetated. 
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Table 1.2. Summary of OUs
a 

OU/area Title Remedial status 

OU1 Allied Paper Inc. Landfill/Bryant Mill Pond 

Area 

Remedial action not complete; anticipated after 

2018 

OU2 Willow Boulevard/A-Site Landfill Remedial actions largely complete 

OU3 King Highway Landfill Remedial actions largely complete 

OU4 12th Street Landfill Remedial actions largely complete 

OU5 Portage Creek and Kalamazoo River sediments
b

Area 1 Morrow Dam to former Plainwell Dam Remedial action not complete; anticipated after 

2018 

Area 1 Former Plainwell Impoundment Time-Critical Removal Action completed in 2009 

Area 1 Plainwell No. 2 Dam Area Time-Critical Removal Action completed in 2010 

Area 1 Portage Creek Time-Critical Removal Action completed in 2013 

Area 2 Former Plainwell Dam to Otsego City Dam Investigations ongoing; remedial action to be 

determined 

Area 3 Otsego City Dam to Otsego Dam Investigations ongoing; remedial action to be 

determined 

Area 4 Otsego Dam to Trowbridge Dam Investigations ongoing; remedial action to be 

determined 

Area 5 Trowbridge Dam to Allegan City Dam Remedial action to be determined 

Area 6 Allegan City Dam to Lake Allegan Dam Remedial action to be determined 

Area 7 Lake Allegan Dam to Lake Michigan Remedial action to be determined 

OU7 Simpson Plainwell Mill site Remedial action not complete; anticipated after 

2015 

a. The Kalamazoo River Superfund Site currently does not have an OU6. This OU designation is reserved in

case of an event that source investigation activities at any of the remaining paper mill properties result in a 

determination that it is a source of contamination at the Kalamazoo River Superfund Site (U.S. EPA, 2012). 

b. Pursuant to a 2007 EPA Administrative Order on Consent, OU5 is further broken down into seven areas

(Figure 1.2 shows these areas, which are summarized in Table 1.1). 

 The storm water sewers were cleared at the Plainwell, Inc. Mill in December 1995 and 

October 1996. Approximately 5,000 cubic yards of PCB material were removed from the 

mill property. The first phase of the Remedial Investigation, a cursory groundwater 

investigation, was completed in December 2008. Weyerhaeuser Company subsequently 

conducted Phase 2 of the Remedial Investigation at the Plainwell Mill in the summer of 

2011, and submitted the draft Remedial Investigation report to EPA in August 2011. 

Additional soil and groundwater sampling as a part of the Phase 2 Remedial Investigation 

was completed during the summer of 2012. The revised Remedial Investigation report for 

the Plainwell Mill was submitted to EPA for review in November 2012 and approved in 

the summer of 2013. The Feasibility Study report, which evaluates various cleanup 
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alternatives, was submitted to EPA in June 2013, and a revised Feasibility Study report 

was submitted to EPA in July 2014. 

 Response actions were taken at OU1, including stabilization of disposal area berms along 

Portage Creek, removal and disposal of PCB-containing residuals and sediments and 

construction of a landfill cap over former residuals dewatering lagoons occupying 

approximately 22 acres of the Kalamazoo River Superfund Site, extraction and treatment 

of surface water, and implementation of an erosion control plan. A Feasibility Study of 

landfill capping options was released in 2014. A final Feasibility Study, a Proposed Plan, 

and ROD are expected in 2015. 

 Approximately 12,000 cubic yards of PCB-containing sediments were consolidated at 

OU3, the King Highway Landfill, in the fall of 1999, after which the area was backfilled, 

revegetated, and stabilized with 700 feet of riprap. The 23-acre King Highway Landfill 

was capped and closed in 2000. Cap construction at the King Highway Landfill was 

completed in the fall of 2001. On June 26, 2013, MDEQ certified that the landfill remedy 

construction was completed and that the remedy is operating properly and successfully. 

 In 1998 and 1999, interim response actions were taken at OU2. A sheet pile wall was 

installed at OU2 to stabilize the berm that separates the A-Site Landfill from the 

Kalamazoo River. Approximately 7,000 cubic yards of PCB-containing sediments were 

excavated along the western bank of the Willow Boulevard Landfill and from the former 

Olmstead Creek confluence with the Kalamazoo River and were consolidated onsite. The 

Willow Boulevard Landfill was then graded and temporarily capped with a 6-inch-thick 

sand layer and a geotextile cover. A final Remedial Investigation/Focused Feasibility 

Study was completed in December 2004 for OU2, and in September 2006, a ROD was 

signed for OU2. The ROD required consolidation of waste materials, construction of a 

permanent landfill cap, and installation of a groundwater monitoring system. Capping 

activities at Willow Boulevard/A-Site Landfill were completed in the fall of 2013. Long-

term monitoring of groundwater will continue into the future.  

 A final Remedial Investigation/Feasibility Study was completed in July 1997 for OU4, 

and the decision by the MDEQ on the remedial action to be implemented at OU4 was 

embodied in a final ROD, executed on September 28, 2001. EPA concurred with the 

remedy selected by the MDEQ. The remedy includes excavation of PCB residuals that 

have migrated from the 12th Street Landfill and consolidation of those residuals back into 

the landfill, stabilization of the side slopes of the landfill, installation of a cap, and long-

term monitoring of groundwater. Landfill consolidation and capping were completed in 

December 2010. Landfill cap maintenance activities were conducted in the summer of 

2011 and long-term monitoring of groundwater will continue into the future.  
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 Approximately 38,000 cubic yards of PCB-containing residuals were excavated from the 

Georgia-Pacific Corporation Kalamazoo Mill Lagoons between November 1998 and 

September 1999 and disposed of at OU3. The area was then backfilled, graded, 

revegetated, and stabilized with 400 feet of riprap. 

 From 2007 to 2009, PCB-contaminated sediment and soil were removed from the former 

Plainwell Impoundment, and from 2009 to 2010, additional PCB-contaminated sediment 

and soil were removed from an area just upstream of downtown Plainwell. 

 Approximately 24,000 cubic yards of PCB-contaminated sediment and soil were 

removed from Portage Creek and its floodplains between Reed Street and the confluence 

with the Kalamazoo River during September 2011 through November 2013. 

1.2.2.2 NRDA 

Regulations promulgated pursuant to Section 301(c) of CERCLA provide for the assessment of 

natural resource damages, known as a natural resource damage assessment or an NRDA. An 

NRDA is conducted to calculate the monetary cost, or “damages,” of restoring natural resources 

that have been injured by releases of hazardous substances. Damages to natural resources are 

evaluated by identifying the functions or “services” provided by the resources, determining the 

baseline level of the services provided by the injured resource(s) absent the releases, and 

quantifying the reduction in service levels as a result of the contamination. 

The NRDA process follows a series of steps to identify and quantify injuries to natural resources 

and the services they provide from releases of hazardous substances; determine what restoration 

is necessary to restore, rehabilitate, replace, and/or acquire the equivalent resources and services; 

and implement that restoration. The Trustees are following regulations promulgated by DOI at 

43 C.F.R. Part 11 to conduct the NRDA for the KRE.  

The first phase in the NRDA process is a Preassessment Phase to evaluate whether there is 

sufficient evidence that natural resources have been injured to initiate an NRDA. This is 

typically evaluated through the preparation of a Preassessment Screen (PAS) document, which 

presents a review of readily available information. The Trustees developed a PAS in May 2000 

(MDEQ et al., 2000a). Based on its conclusions, the Trustees determined that there was a 

reasonable basis for a natural resource damages claim and proceeded with the preparation of an 

assessment plan.  

The second phase in the NRDA process is the Assessment Planning Phase. The Trustees 

decided to conduct the assessment for the KRE in stages to better coordinate with the remedial 

process. The Stage I assessment entailed the development of initial conclusions regarding the 

types and magnitudes of injury and damages resulting from hazardous substance releases into the 
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KRE. In Stage I, the Trustees relied on existing data and information to develop reasonable 

conclusions about injuries in the KRE. The Trustees may opt to pursue a more detailed Stage II 

assessment in the future, which may include additional focused work or study to address 

uncertainties identified in Stage I.  

The Trustees developed the KRE Stage I assessment plan in November 2000 (MDEQ et al., 

2000b), which further documented that surface water, sediment, groundwater, soils, and 

biological resources had been exposed to PCBs. The plan also described the approaches and 

methods to be used in the Stage I assessment. The Trustees indicated that PCB concentrations in 

the environment would be compared to regulatory standards and thresholds indicative of injuries 

to natural resources, and that site-specific field and laboratory studies on adverse effects would 

be evaluated during the assessment. The plan also noted that injuries associated with fish 

consumption advisories issued by the State of Michigan because of PCBs in fish tissue would be 

evaluated during the assessment. 

The Stage I assessment plan indicated that the Trustees planned to use a method called “benefits-

transfer” to estimate the natural resource damages for recreational service losses (MDEQ et al., 

2000b). Benefits-transfer estimates the value of losses using a combination of site-specific 

information and existing information from detailed valuation studies in other locations.  

The third phase in the NRDA process is the Assessment Phase, which is intended to determine 

the amount of injuries caused by the hazardous substance releases and the damages required to 

be able to restore natural resources to baseline conditions and compensate for past and future 

losses. The injury assessment relied on a variety of methodologies, including evaluations of 

existing data and information, site-specific scientific studies, and site-specific economic studies. 

The Assessment Phase is not complete, in part because EPA continues to develop remedial 

actions for the various OUs and sections of the Kalamazoo River Superfund Site. The Trustees 

prepared two Stage I assessment reports: a Stage I injury assessment (MDEQ et al., 2005a) and a 

Stage I economic assessment (MDEQ et al., 2005b). The Stage I assessment reports were based 

primarily on data known and available to the Trustees through approximately 2003, as well as 

some additional information the Trustees became aware of as the reports were being written in 

2004 and early 2005.  

In the Stage I injury assessment (MDEQ et al., 2005a), the Trustees found that approximately 

2.2 to 4.4 million pounds of PCBs were released from potentially responsible party facilities into 

the KRE. The PCBs originated in carbonless copy paper and were discharged with the effluent 

and other waste from potentially responsible party facilities into Portage Creek and the 

Kalamazoo River. These PCBs migrated downstream and have contaminated natural resources 

throughout the KRE. The Stage I injury assessment also presented preliminary conclusions about 

the nature and extent of natural resource injuries resulting from PCB releases into the KRE. The 

Trustees concluded that natural resources injured in the KRE included living resources 

(including fish, bald eagles, mink, and invertebrates), surface water (defined by the regulations to 
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include water and sediments), and geologic resources, namely floodplain soils. The Trustees also 

identified potential injuries that may require additional study, including injuries to waterfowl, 

other birds, and other mammals.  

Additionally, as discussed in Chapter 8 of the Stage I injury assessment (MDEQ et al., 2005a), 

indirect injuries to natural resources have occurred and may continue to occur as a result of 

previous interim response actions taken to address PCB contamination in the KRE. For example, 

indirect injuries resulted from the construction of sheet pile walls to contain PCB contamination 

along the banks of the river. Construction of the sheet pile walls destroyed riparian and near-

shore aquatic habitats. Indirect injuries also resulted from the inability of the State of Michigan 

to remove dam structures to enhance resources and human uses of the KRE because of the 

presence of PCBs in the sediments behind the structures. Therefore, the inability to remove the 

dams caused indirect injuries, including the loss of ecological and human-use services that would 

be present if the river were returned to a more natural, free-flowing state. These injuries are in 

addition to PCB toxicological injuries. 

In the Stage I economic assessment (MDEQ et al., 2005b), the Trustees presented analyses of the 

compensable value of damages resulting from recreational fishing service losses. A quantitative 

estimate of recreational fishing damages resulting from PCB fish consumption advisories 

included $9.4 million to $19.8 million in past damages (through 2002, in 2001 dollars) and 

between $3.6 million and $10.9 million in future damages (from 2003 on, in 2001 dollars). The 

ranges depended on the consideration of alternative assumptions and uncertainty about the level 

of cleanup. Although the Trustees assumed that losses resulting from fish consumption 

advisories were and are likely to remain the largest active-use damage category for the KRE, 

these losses do not include all of the human-use services provided by injured resources in the 

KRE. Therefore, the recreational fishing damages estimate is only a portion of the total human-

use service damages in the KRE. 

In the Stage I economic assessment (MDEQ et al., 2005b), the Trustees also presented the results 

of preliminary focus groups intended to qualitatively evaluate a broader range of service losses 

and to inform restoration planning. The results showed clear evidence that the participants were 

aware of and concerned about PCB contamination in the KRE. Further, the participants were 

interested in restoring recreational fishing and a wide variety of other services that are affected 

by PCBs, such as ecological services and non-fishing recreational uses. Participants preferred 

PCB removal to other types of restoration programs, but were also supportive of ecologically 

based actions such as wetlands restoration or nonpoint source runoff control. Recreational 

facilities were less valued by the participants.  

The Stage I economic assessment also included information on restoration planning. In the 

Stage I economic assessment, the Trustees compiled information on potential restoration projects 

based on ideas solicited from resource managers, members of the community and environmental 

groups, and private citizens (see Appendix A in MDEQ et al., 2005b). As part of the Stage I 
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restoration planning process, the Trustees developed criteria for evaluating projects. These 

criteria are described in Section 2.3 of this document, as well as in Chapter 4 of the Stage I 

economic assessment. The criteria include a set of threshold criteria to determine whether 

potential restoration projects are acceptable. 

In 2009, the Trustees issued an update to the Stage I economic assessment (Stratus Consulting, 

2009), which considered new and updated data on fishing activity and fish consumption 

advisories, and updated the recreational fishing damage estimates to be expressed in 2009 

dollars. The revised estimates in 2009 dollars included $15.3 million to $31.2 million in past 

damages (through 2008), and between $3.4 million and $8.6 million in future damages (from 

2009 on).  

The final phase in the NRDA process is the Post-Assessment Phase. Under the NRDA 

regulations at 43 C.F.R. Part 11, this phase includes developing a restoration plan, implementing 

restoration, and monitoring its effectiveness. The results of the assessment are used to develop a 

restoration plan that outlines alternative approaches to restore natural resources and services, and 

to compensate for their loss or impairment over time. Acceptable restoration actions include 

restoration, rehabilitation, replacement, or acquisition of the equivalent natural resources and 

services. Trustees work with the public to select the appropriate restoration projects. This 

RP/PEIS was developed at this time to enable the Trustees to implement restoration as 

opportunities arise during, and adjunct to, the remedial actions that will be continuing over many 

years.  

1.2.2.3 Working with response agencies and potentially responsible parties 

The Trustees believe it is important to coordinate NRDA restoration planning with the remedial 

process. EPA is the lead regulatory agency directing remediation of the Kalamazoo River 

Superfund Site, with support from MDEQ. The Trustees are working with these response 

agencies both to provide input on the remedy and to coordinate restoration actions with the 

remedy.  

In the Stage I assessment plan, the Trustees described how information from the remedial 

process would be considered in developing the assessment, and in turn the Trustees would 

provide information about how the remedial alternatives would affect the magnitude of the 

injuries (MDEQ et al., 2000b). For example, a remedial action that requires artificial bank 

stabilization would result in a loss of habitat that would not occur from a remedial action that 

allows for a natural shoreline.
5
 The Trustees continually work with EPA to determine specific

5. Section 8 of the Trustees’ Stage I injury assessment report provides more information on indirect injuries

(MDEQ et al., 2005a). 
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elements of proposed remedial actions that can be developed to maximize the long-term benefits 

to natural resources and services.  

For example, the Trustees coordinated with EPA and two paper companies (Georgia-Pacific and 

Millennium Holdings) to plan the Former Plainwell Impoundment Time Critical Removal Action 

cleanup. This cleanup, which occurred between 2007 and 2009, included the removal of the 

Plainwell Dam and approximately 4,000 pounds of PCBs from a 1.5-mile segment of the 

Kalamazoo River upstream of it. Original proposals for the cleanup included leaving the aging 

dam in place and armoring the banks of the river to prevent erosion. The State of Michigan and 

the Trustees provided input that eventually led to removal of the dam and implementation of 

mitigation to address environmental impacts associated with response actions that included re-

establishing native vegetation and following natural channel design principles (see 

Section 3.1.1.1). The Trustees’ involvement in this process resulted in a removal action that is 

protective of natural resources, minimizes continuing injuries, and provides for a river that flows 

in its natural channel. More recently, the Trustees worked with EPA on revegetation and 

monitoring components of a removal action in Portage Creek (Williams, 2012) and with 

Georgia-Pacific on optimizing wetland contours and vegetation following removal actions near 

the A-Site Landfill. 

1.2.2.4 Settlements and OU1 RP/EA 

LyondellBasell Industries (the parent of Millennium Holdings, LLC), the primary potentially 

responsible party for releases of hazardous substances from the Allied Paper property, filed for 

bankruptcy in January 2009, and emerged from Chapter 11 bankruptcy in May 2010. As part of 

the bankruptcy settlement, an environmental trust was established into which $2 million was 

deposited to be used for restoration related to natural resource injuries at OU1.
6
 While the

Trustees received some additional funds from the bankruptcy claim, it is uncertain whether the 

bankruptcy trust may make any future payout.  

The Trustees are currently moving forward with restoration to benefit natural resources injured 

by releases of PCBs from OU1. This restoration is funded with approximately $2 million from 

the bankruptcy settlement with LyondellBasell Industries. The Trustees issued a final OU1 

RP/EA for this restoration in August 2013 (Stratus Consulting, 2013). The Trustees’ top 

priorities for this funding are projects that are located in or near Portage Creek. Restoration 

projects proposed include dam removal and restoration of riparian, wetland, and upland habitats 

along Portage Creek.  

6. These funds are distinct from the settlement funds received by EPA for remediation at OU1.
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In 2005, the Trustees also received approximately $900,000 from a bankruptcy settlement with 

Plainwell, Inc. and Plainwell Holding Company. To date, the Trustees have not used these funds 

and may decide to use some or all of these funds toward the restoration activities described in 

this RP/PEIS. 

These partial settlements of natural resource damage liability are intended to compensate for 

ecological and human use service losses. 

1.3 Purpose and Need 

The purpose of the proposed action is to restore or enhance ecological services in aquatic, 

riparian, and upland habitats of the Kalamazoo River watershed, which would benefit the types 

of natural resources injured by PCBs in the KRE and increase services provided to humans. This 

RP/PEIS describes alternative restoration categories that meet the legal requirements of the 

NRDA process, namely, to restore, replace, rehabilitate, or acquire the equivalent of natural 

resources and services injured or lost because of releases of PCBs into the KRE.  

The federal actions are needed because the response actions alone will not be sufficient to 

compensate the public for the ecological functions and natural resource services lost due to 

injuries from the PCB releases that began decades ago. 

1.4 Administrative Record 

Documents referenced in this RP/PEIS or which otherwise formed the basis for the Trustees’ 

decisions and actions are part of the Administrative Record. Such documents include the 

determination of injuries, the selection of assessment techniques, the quantification of injuries, 

and restoration planning activities and decisions that were prepared by and for the Trustees. 

The Administrative Record for the NRDA, including documents related to this NEPA process, is 

maintained by MDEQ, the Lead Administrative Trustee, and can be viewed at: 

Michigan Department of Environmental Quality 

525 W. Allegan Street, Lansing, MI 48909  

Contact: Judith Alfano – Alfanoj@michigan.gov 

1.5 Document Organization 

In the remainder of this document, the Trustees provide important information on their proposed 

restoration program.  

mailto:Alfanoj@michigan.gov
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Chapter 2 presents a description of the proposed action for the Trustees’ restoration program for 

the Kalamazoo River NRDA. Chapter 3 presents the development and analysis of alternatives. 

Chapter 4 describes the environmental setting of the proposed action and the affected 

environment. In Chapter 5, the Trustees present an evaluation of the environmental consequences 

of the alternatives, and Chapter 6 describes the cumulative impacts of the alternatives when 

added to other past, present, and reasonably foreseeable future actions. Chapter 7 provides a 

summary of Trustee actions to coordinate and consult with the public and with federal and state 

agencies, and Chapter 8 contains a list of the preparers of this document. These chapters are 

followed by four appendices: Appendix A presents fish species lists for the Kalamazoo River and 

Portage Creek, Appendix B lists the scientific names of all species mentioned in this report, 

Appendix C is a summary of other regional and local restoration plans, and Appendix D presents 

comments on the draft RP/PEIS provided by the public and the Trustees’ responses to those 

comments.  



 

2. Description of the Proposed Action

This chapter presents the proposed action for the Trustees’ restoration program for the 

Kalamazoo River NRDA. This proposed action is the preferred alternative from the alternatives 

analyzed in Chapter 3. In Section 2.1, the Trustees describe the elements of the proposed action. 

The remaining sections of this chapter include an overview of the Trustees’ general 

programmatic restoration strategy and objectives (Section 2.2) and evaluation criteria for future 

projects under this program (Section 2.3), as well as an overview of restoration project 

monitoring and performance criteria (Section 2.4).  

2.1 Proposed Action 

As their restoration program for the Kalamazoo River NRDA, the Trustees propose conducting 

restoration actions within the Kalamazoo River watershed. This program will restore the types of 

natural resources and services affected by the PCB contamination and will benefit the wide suite 

of species that have been injured by PCBs. Other than the proposed removal of the Otsego and 

Otsego City dams, the specific projects that will be implemented as part of this program are not 

yet known. The remainder of this section presents a general description of the proposed action. 

PCBs were released into and transported by the Kalamazoo River and Portage Creek, and injured 

sediments, the water column, and biota in and adjacent to these streams (see Section 1.1). The 

focus of this proposed NRDA restoration program is on restoring the types of natural resources 

injured and services lost as a result of the contamination. Injuries to natural resources can be 

offset by restoring or protecting habitats with characteristics similar to those habitats that support 

the injured natural resources. Restoration actions can contribute both to restoring injured 

resources to baseline condition, defined as the condition that the resources would be in absent the 

release of PCBs, and to compensating the public for interim losses to the resources and services 

that have occurred in the past and that will continue to occur in the future until resources are 

restored to baseline condition. 

Restoration activities will focus on restoring or enhancing ecological services in aquatic, 

riparian, and upland habitats, as described below. Restoration of these types of habitats will 

benefit the types of natural resources injured by PCBs and increase services provided to humans. 

Restoration projects will provide ecological functions similar to, but not necessarily the same as, 

those injured by PCBs. Although NRDA only quantifies injuries resulting from the release of 

hazardous substances, restoration with NRDA funding can be used to address other types of 

habitat degradation that have occurred as long as the restoration would benefit the types of 

natural resources and services injured by the hazardous substances. 
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Aquatic habitat restoration or enhancement projects will focus on reestablishing or providing 

improved habitats for benthic invertebrates, fish, and fish-eating birds and mammals.  

A number of factors have contributed to the degradation of aquatic habitat in the Kalamazoo 

River watershed, including the release of hazardous substances, nonpoint sources of agricultural 

and urban pollution, dam-related impoundments, and development activities. A combination of 

these factors has led to stream channelization and habitat degradation or destruction. These 

projects will provide restoration opportunities that will benefit the types of natural resources 

injured by PCBs.  

The Trustees anticipate a range of possible aquatic habitat restoration activities, including: 

 Restoring the hydrological connection among upland, wetland, and aquatic ecosystems 

 Reestablishing stream sinuosity and/or floodplains in degraded, channelized streams or 

rivers 

 Enhancing benthic invertebrate and fish habitat quality and diversity by introducing rock 

riffles, habitat structures, or vegetation 

 Reestablishing native species 

 Improving the connectivity of fish habitat through the removal of dams (such as the 

Otsego and Otsego City dams) or other barriers or the installation of fish passage 

structures at dams, where appropriate to do so, and with appropriate controls on invasive 

species. 

Riparian habitat protection, restoration, or enhancement projects will focus on protecting, 

creating, or improving habitat along the shoreline of the Kalamazoo River and its tributaries. 

Riparian areas provide critical habitat for resident and migrating birds and resident mammals and 

shading for streams and rivers. Fallen tree limbs and plant rooting systems associated with 

riparian habitats can also help to improve aquatic habitat for fish.  

Riparian areas in the vicinity of the Kalamazoo River and its tributaries have been affected by 

development-related habitat destruction and the introduction of invasive species, and are 

continually threatened by both of these as well. These areas of degraded habitat, therefore, 

provide increased potential for restoration.  

The Trustees anticipate a range of possible riparian habitat restoration activities, including: 

 Enhancing existing riparian habitat by restoring native vegetation and controlling 

invasive species 

 Reestablishing native riparian vegetation in degraded or denuded areas 
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 Stabilizing stream banks with vegetation and other natural materials 

 Reestablishing riparian habitat by removing hard structures along shorelines 

 Reestablishing native species 

 Extending riparian corridors for wildlife 

 Protecting existing riparian forests under near-term development threats. 

Upland habitat protection, restoration, or enhancement projects will focus on protecting, 

creating, or improving upland grassland or forests within the Kalamazoo River watershed. 

Forests and grasslands provide important habitat for birds and mammals and provide recreational 

opportunities for hikers, wildlife viewers, and hunters. Threats to grasslands and forests in the 

Kalamazoo River watershed are similar to those described for riparian habitat (i.e., development 

and invasive species).  

The Trustees anticipate a range of possible restoration activities, including: 

 Protecting grasslands or forests under near-term development threats 

 Enhancing existing upland habitat through supplemental plantings and/or invasive 

species removals 

 Reestablishing grassland or forest vegetation in degraded or denuded areas. 

In Section 3.1, the Trustees present a detailed description of proposed categories of restoration 

projects and techniques they may use to implement them. 

2.2 General Restoration Strategy and Objectives 

The Trustees plan to significantly improve the Kalamazoo River watershed through this 

proposed NRDA restoration program. The overall goal of this program is to contribute to 

restoring and maintaining a riverine ecosystem with structural and functional components similar 

to those of the historical Kalamazoo River corridor, before it was degraded by dams and waste 

disposal. This includes improving habitat quality and enhancing the fish and wildlife of the 

Kalamazoo River watershed, as well as improving human-use services. In this process, the 

Trustees will coordinate with other regional and local restoration plans in the Kalamazoo River 

watershed (see Appendix C). 
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To guide the restoration process, the Trustees developed preliminary restoration objectives for 

the Kalamazoo River NRDA (Table 2.1; Stratus Consulting, 2013). The Trustees are proposing 

the preferred alternative (described in Section 2.1) because it allows the most flexibility to meet 

these objectives, both in terms of geographic locations and timing (see Section 3.3, Identification 

of Preferred Alternative).  

Table 2.1. Preliminary restoration objectives for the Kalamazoo River NRDA (adapted 

from Stratus Consulting, 2013)  

Ecological 1. Create a diverse healthy ecosystem dominated by native or naturalized species (i.e., a

naturally vegetated riparian zone).

2. Create a habitat that meets requirements for semi-aquatic species, such as turtles,

amphibians, and reptiles, minimizing riprap or other hard synthetic surfaces.

3. Conduct restoration in the “riparian zone” that encompasses the river valley between the

upland forest on each side of river (not limited to a specifically delineated floodplain).

4. Create riverine habitat that supports diverse, healthy mussel beds and key mussel host

fish.

5. Restore instream movement of fish to the maximum extent possible (pursuant to the

MDNR management goals).

6. Ensure that the habitat supports important native predators, such as mink, otter, and

eagles.

7. Strive for continuity of restored or protected riparian and forested habitats with protected

habitat at the Yankee Spring State Recreation Area near Gun Lake and Fort Custer State

Recreation Areas (to preserve genetic diversity of plant and animal communities that

could be threatened by habitat fragmentation).

8. Ensure that a variety of wetland habitats are productive and harbor a natural suite of

plants and wildlife.

Geophysical/ 

chemical 

1. Enhance degraded areas and protect existing areas that provide important surface

water/groundwater interchange (the hyporheic zone), often associated with diverse plant

communities.

2. Restore natural river flow dynamics and channel-forming geophysical forces (such as

sediment transport) to allow for a meandering channel and connected floodplain.

3. Provide substrate that supports ecosystem and species management objectives (not

artificial or non-supporting material).

4. Restore water, nutrient, and particulate input and flow to be consistent with the types and

amounts of input and flow associated with a healthy, vegetated watershed.

5. Achieve reductions in nonpoint source pollutant loading.

Recreational 

access 

1. Increase public access pursuant to decisions by State of Michigan land managers.

2. Provide access without degradation to existing (or restored) habitat.
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Table 2.1. Preliminary restoration objectives for the Kalamazoo River NRDA (adapted 

from Stratus Consulting, 2013) (cont.) 

Other 

restoration 

goals 

1. Eliminate loading of PCBs to Lake Michigan.

2. Eliminate the fish consumption advisory for PCBs on the Kalamazoo River.

3. Balance short-term habitat losses with overall restoration objectives.

4. Consider potential habitat uses in contained areas (e.g., prairie within established

recreation areas).

5. Ensure that the remedy does not create problems in adjacent areas.

The Trustees will follow the guidance presented in Section 2.3, Project Evaluation Criteria, to 

prioritize projects when opportunities arise to implement restoration actions in conjunction with 

remedial actions or when funding is available to conduct restoration. Monitoring and 

performance of restoration projects would follow the guidance described in Section 2.4. 

To fulfill the Trustees’ authority under CERCLA to make the public and environment whole, 

NRDA restoration must benefit the natural resources and services that have been injured as a 

result of releases of PCBs into the KRE. This includes the type of restoration, as well as the 

location of restoration, in relation to the injured resources and services.  

Types of restoration that will not be considered in the NRDA process include: 

 Projects located outside of the Kalamazoo River watershed 

 Projects within the Kalamazoo River watershed that do not benefit injured resources 

 Projects that do not restore natural ecosystem processes (e.g., preferential use of hard 

armoring over soft engineering technology, which can limit riparian habitat, alter 

hydrologic and temperature regimes, affect sediment transport, and impact human use) 

 Projects that are solely focused on human-use services and do not include ecological 

benefits. 

Additionally, the Trustees anticipate that recreational and other uses will improve as an indirect 

consequence of ecological restoration. The Trustees prefer ecological restoration projects that 

include a water-related recreational or other human-use component over projects that are solely 

focused on improving human uses. Restoration of human use should enhance the overall services 

that a restoration project provides, while not conflicting with the ecological services it provides. 

The Trustees anticipate a range of restoration projects with human-use components. These may 

include: 
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 Observation blinds for bird watching at wetlands or riparian restoration project sites in 

conjunction with wetland restoration 

 Raptor-nesting platforms that improve bird watching at restoration project sites 

 Enhanced recreational access, including boating navigation associated with dam- or 

barrier-removal projects 

 Public education relating to affected resources, invasive/nuisance species, Kalamazoo 

River history, and other natural resource topics at restoration and land-protection project 

sites. 

2.3 Project Evaluation Criteria 

Under the proposed alternative, the Trustees will evaluate and prioritize specific projects using a 

set of evaluation criteria. These criteria and descriptions of how they will be applied are 

presented in Table 2.2. These criteria are consistent with the NRDA regulations at 43 C.F.R. 

Part 11, and Trustee mandates and preferences. The evaluation criteria fall into two categories: 

threshold criteria that need to be met for a project to be considered, and additional criteria that 

inform the selection process by identifying desirable qualities to be considered to rank 

alternatives if sufficient funding is not available to execute all the acceptable actions. 

2.4 Restoration Project Monitoring and Performance Criteria 

Monitoring of restoration projects is necessary to (1) evaluate project effectiveness by 

determining whether the project has met its goals and objectives, and (2) guide adaptive 

management actions to keep the restoration project on a successful trajectory. Key components 

of a monitoring plan include the selection of monitoring parameters to track changes in project 

conditions, as well as the establishment of criteria by which project performance can be assessed. 

To be able to adequately gauge project progress and success, monitoring should be conducted at 

least annually for at least the first three years, and then potentially less frequently in subsequent 

years. Where possible, the Trustees will strive for consistency in monitoring activities across 

restoration sites, so that projects could be evaluated individually as well as collectively. This 

combined evaluation of multiple restoration projects will allow the Trustees to evaluate overall 

benefits from the implemented restoration actions and will help inform future restoration 

planning, design, and implementation. 
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Table 2.2. Summary of Trustee criteria for evaluating restoration projects (adapted from MDEQ et al., 2005b) 

Criteria Description 

Threshold 

acceptance 

criteria 

A1: Complies with applicable and 

relevant federal, state, local, and  

tribal laws and regulations. 

Projects must be legal, likely to receive required permits, and must consider public health, 

welfare, and the environment. 

A2: Addresses resources injured  

by hazardous substances or services 

lost because of injuries in the KRE. 

Projects must restore, rehabilitate, replace, or acquire the equivalent of injured natural 

resources, as measured by their physical, chemical, or biological properties or their services. 

A3: Is technically feasible. Projects must be likely to meet Trustee objectives within a reasonable period of time. 

Project focus 

criteria 

F1: Onsite restoration. Projects most directly benefiting resources associated with the Kalamazoo River and Portage 

Creek are preferred over projects with less direct or more distant benefits.  

F2: Addresses/incorporates restoration 

of “preferred” trust resources and 

services, as evidenced in Trustee 

mandates and priorities based on law 

and policy. 

Trustee priorities include dynamic floodplain/riverine habitats, wetlands, habitat continuity, 

water quality, soil/sediment quality, state game and recreation areas, threatened and 

endangered species, native species, important food-web species, and recreationally 

significant species. 

F3: Focuses restoration on resources 

that are unlikely to be addressed by 

other programs. 

Ecologically valuable restorations that are often not considered because they need long-term 

inputs will be favored over quicker, more routine actions typically addressed by other 

programs. 

Project 

implementation 

criteria 

I1: Benefits can be measured for 

success by evaluation/comparison to 

restoration baseline (no action) 

condition. 

Projects will be evaluated in terms of whether the benefits can be quantified and the success 

of the project determined. 

I2: Benefits achieved at reasonable 

cost (i.e., project is cost-effective). 

Projects will be evaluated as to whether (1) they will achieve desired benefits at a reasonable 

cost, and (2) they are cost-effective relative to other projects that could provide the same or 

similar benefits. 

I3: Uses established, reliable 

methods/technologies known  

to have a high probability of success. 

Project methodology will be evaluated for likelihood of success. Factors that will be 

considered include whether the proposed technique is appropriate to the project, whether it 

has been used before, and whether it has been successful. Projects incorporating wholly 

experimental methods, research, or unproven technologies will be given lower priority. 
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Table 2.2. Summary of Trustee criteria for evaluating restoration projects (adapted from MDEQ et al., 2005b) (cont.) 

Criteria Description 

Project 

implementation 

criteria (cont.) 

I4: Takes into account completed, 

planned, or anticipated response 

actions. 

Projects that restore or enhance habitat impacted by response actions will be preferred over 

those not associated with response actions. Projects proposed in areas likely to be impacted 

by response actions must be coordinated with response actions to provide cost savings and to 

take advantage of the availability of mobilized equipment onsite during remediation, if 

possible, and to avoid damage to the restoration project by any subsequent response actions. 

I5: Takes into account regional 

planning and federal and state  

policies. 

Projects will be evaluated for consistency with federal and state policies. Projects should 

also be justified relative to existing regional plans, such as species recovery plans and 

fisheries management plans. 

Project benefits 

criteria 

B1: Provides the greatest scope of 

ecological, cultural, and economic 

benefits to the largest area or 

population. 

Projects that benefit more than one injured resource or service will be given priority. 

Projects that avoid or minimize additional natural resource injury, service loss, or 

environmental degradation will be given priority. 

B2: Provides benefits not being 

provided by other restoration projects 

being implemented/funded under  

other programs. 

Preference is given to projects, or aspects of existing projects, that are not already being 

implemented or have no planned funding under other programs. Although the Trustees may 

use restoration planning efforts by other programs, preference will be given to projects that 

would not otherwise be implemented without NRDA restoration funds. 

B3: Aims to achieve environmental 

equity and environmental justice. 

Low-income and ethnic populations (including Native Americans) may be affected the most 

by environmental pollution, and sometimes benefit the least from restoration programs. 

Therefore, restoration should not have disproportionately high costs or low benefits to low-

income or ethnic populations. Further, where these populations experience specific service 

losses such as subsistence fishing, restoration programs should attempt to address these 

losses. 

B4: Maximizes the time over which 

benefits accrue. 

Preference is given to projects that provide benefits sooner and for a longer period of time. 

Projects that incorporate resiliency to the impacts of climate change, and therefore provide 

longer-term benefits, are preferred. 
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Project monitoring could be paid for with settlement funds and included in the project budget, or 

monitoring could be conducted by the potentially responsible parties if they are implementing 

restoration projects under Trustee oversight. Funding sources for monitoring will likely vary 

across projects. 

2.4.1 Performance criteria 

Project managers will use performance criteria to measure project success and the need for 

adaptive management actions. Performance criteria used will directly reflect the project goals and 

objectives, and consist of a quantitative or clearly defined target to be reached at a specific time. 

The selection of performance criteria may be based either on desired conditions of the restoration 

site, conditions at an appropriate reference site, or on literature values. Since most restoration 

projects take many years to reach full function, performance criteria may include conditions 

representative of intermediate recovery. Establishment of interim milestones will help project 

managers determine if the project is improving at an acceptable pace. For potentially responsible 

party-implemented projects, all performance criteria and monitoring plans will be reviewed and 

approved by the Trustees before construction could begin. 

2.4.2 Adaptive management 

Adaptive management is a feedback process that relies on “learning by doing” and adjusting 

management actions based on improved understanding. Adaptive management allows project 

managers to proceed with incomplete knowledge; as uncertainties are narrowed with experience 

and updated information, management decisions become better informed (Walters and Holling, 

1990). As described by the National Research Council (2004, p. 1-2), “Adaptive management 

promotes flexible decision-making that can be adjusted in the face of uncertainties as outcomes 

from management actions and other events become better understood. Careful monitoring of 

these outcomes both advances scientific understanding and helps adjust policies or operations as 

part of an iterative learning process. Adaptive management also recognizes the importance of 

natural variability in contributing to ecological resilience and productivity. It is not a ‘trial and 

error’ process, but rather emphasizes learning while doing.”  

Adaptive management is an iterative process that involves the collection, evaluation, and 

feedback of information. The establishment of project goals, objectives, and performance criteria 

will help guide the adaptive management process. Key steps of this process include [modified 

from the National Research Council (2004) and Williams et al. (2009)]: 
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 Identifying goals and objectives: With stakeholder input, goals and objectives should be 

established, and frequently revisited and revised. 

 Improving knowledge of system condition and dynamics: The collection of baseline 

information and the use of conceptual and/or predictive models can help improve 

knowledge of system condition and dynamics, evaluate project assumptions, and predict 

potential outcomes of restoration actions.  

 Planning and implementing restoration actions: Based on the established program goals 

and objectives, project managers should design and implement restoration actions, and 

establish project-specific performance criteria for which project success would be 

evaluated. 

 Monitoring and evaluating system response: Collecting and evaluating monitoring 

information allows project managers to track changes in natural resource conditions and 

determine progress toward meeting restoration objectives and performance criteria. 

 Making adjustments if necessary: The feedback of information helps project managers 

determine whether modifications or adjustments to the restoration project are necessary. 

New and updated information also improves future project planning, design, and 

implementation. 

An adaptive management plan is a critical component of any restoration project. All restoration 

projects have some degree of uncertainty such as quantifying benefits and gauging adverse 

impacts, and a strategy should be developed to adjust the restoration project depending on how 

closely it is meeting project goals. For example, a dam removal project may be implemented 

with the primary goal to open a river passage to migratory and resident fish populations; 

however, increased flow velocities at the project site may also result in unanticipated channel 

and stream bank erosion. Potential management actions that could address these unintended 

consequences may include:  

 Replanting vegetation along the stream bank 

 Installing additional erosion control devices (e.g., brush mattresses, root wads) along the 

stream bank 

 Stabilizing the channel with instream structures (e.g., boulders, logs). 

For potentially responsible party-implemented projects, adaptive management plans that detail 

potential restoration or management actions for a site will be reviewed and approved by the 

Trustees prior to project implementation. 
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2.4.3 Monitoring parameters 

Project-specific monitoring parameters should relate to the project’s objectives and performance 

criteria, and allow project managers to gauge the progress and success of restoration actions. 

Monitoring parameters may be based on structural or functional characteristics, and should be 

able to capture anticipated changes at the restoration site. For example, potential structural and 

functional parameters for a dam removal project included the following (Collins et al., 2007): 

 Structural parameters 

 Channel cross-sections  

 Longitudinal profile 

 Sediment grain-size distribution 

 Stream discharge 

 Structural diversity (e.g., large woody debris) 

 Functional parameters 

 Survival of vegetative plantings 

 Vegetation percent cover and species composition 

 Fish abundance and species composition 

 Macro-invertebrate abundance and species composition 

 Water quality 

 Sediment quality. 

Given the potential diversity of restoration actions, the selected monitoring parameters will likely 

vary depending on the restoration type. At a minimum, the Trustees will include monitoring of 

baseline pre-restoration action condition, monitoring of the impacts of the restoration project, 

and monitoring for compliance. However, where possible, consistency of monitoring activities 

should try to be achieved so that comparisons made over time are a valid reflection of the 

changes observed at the site and not due to changes in either the data collected or the method of 

data collection. 

2.4.4 Reporting requirements 

The Trustees will require documentation of monitoring activities for all restoration projects. At a 

minimum, this will include: 

 A project-specific monitoring plan and performance criteria (prior to project 

implementation)  

 An adaptive management plan (prior to project implementation) 
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 An as-built construction survey (once construction is complete) 

 Regular monitoring reports and adaptive management actions that need to be taken. 

2.4.5 Long-term stewardship 

The goal of long-term stewardship is to ensure that a restoration project continues to meet its 

objectives for the expected lifespan of the project. Long-term stewardship that includes 

monitoring, maintenance, and adaptive management will be required at the restoration sites.  

Long-term stewardship may include tasks such as: 

 Making regularly scheduled visits to observe and document site conditions (but typically 

less frequent than monitoring done upon completion of the restoration project) 

 Monitoring sediment composition, vegetation survival, and other parameters that indicate 

restoration effectiveness  

 Managing invasive species and maintaining native species, including fencing or other 

mechanisms for native species protection  

 Correcting and preventing human disturbance, such as cleanup and removal of debris at a 

site 

 Maintaining community relations and engagement, including fostering positive relations 

with landowner or easement holder, neighbors, and the broader community 

 Ensuring appropriate and legal public and private land uses. 

These stewardship activities are particularly important given the urbanized and altered 

Kalamazoo River watershed, where habitat is subjected to disturbances associated with invasive 

species and human presence. In the absence of long-term stewardship and adaptive management, 

these stressors could decrease the likelihood that restoration projects would achieve desired long-

term benefits.  

Since the long-term function of restoration projects may require long-term stewardship, 

necessary long-term monitoring, maintenance, and operation costs must be included in project 

budgets. Funding requirements for long-term stewardship and the entity undertaking the 

stewardship will vary across projects. Long-term stewardship will either be implemented by the 

potentially responsible parties or their designees or will be paid for with NRDA funds provided 

by potentially responsible parties.



 

3. Development and Analysis of Alternatives

The Trustees considered a range of alternatives for restoring natural resources injured by PCBs 

in the KRE. Restoration alternatives must be appropriate for NRDA restoration and then 

analyzed for direct, indirect, and cumulative impacts under NEPA. The Trustees developed 

restoration alternatives in a step-wise fashion. First, the Trustees identified categories of 

restoration projects appropriate for NRDA restoration and then identified the restoration 

techniques for each category that may be incorporated (either singly or in combination) into 

specific projects in the future (see Section 3.1). Next, the Trustees developed two restoration 

alternatives that would apply the restoration project categories to different geographic regions. 

These two alternatives, plus a No Action Alternative, were carried forward for analysis (see 

Section 3.2). Finally, the Trustees evaluated all of the alternatives and identified a preferred 

alternative (see Section 3.3). The Trustees also considered additional alternatives that were not 

carried forward for detailed analysis (see Section 3.4).  

Since this is a programmatic document, the alternatives reflect general approaches to restoring 

natural resources and services; the analysis in this document applies to the alternatives and the 

categories of restoration projects, but does not consider specific restoration projects, with the 

exception of two potential dam removal projects. Specific restoration projects will be evaluated 

against the criteria presented in Section 2.3, and additional NEPA documentation may be 

developed to inform the public of any impacts specific to an individual project in excess of those 

described here.  

3.1 Restoration Project Categories 

During the Stage I assessment, the Trustees solicited input on restoration projects from the public 

(Appendix A in MDEQ et al., 2005b). Since the Stage I assessment was published, the Trustees 

have continued to collect restoration project ideas from the public, in particular, in completing 

the RP/EA for OU1, participating in restoration planning for the Kalamazoo River Area of 

Concern, and reviewing public comments submitted on the Draft Damage Assessment and 

Restoration Plan/Environmental Assessment for the July 25–26, 2010 Enbridge Line 6B Oil 

Discharges near Marshall, MI (USFWS et al., 2015; see Section 4.1.2 for additional information 

on the Enbridge oil spill).  

The Trustees have also reviewed watershed plans, including the Kalamazoo River Watershed 

Council Watershed Management Plan (Kalamazoo River Watershed Council, 2011) and the Rice 

Creek Watershed Management Plan (Calhoun Conservation District, 2003). The restoration 

categories described in this section incorporate many of the broad ideas and projects that are 

considered important for the environment and the public’s enjoyment of the environment in the 

Kalamazoo River watershed.  
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The Trustees are interested in implementing a diverse portfolio of restoration actions that provide 

the maximum benefit to the resources impacted by the contamination of the KRE; these 

restoration actions would focus on restoring, replacing, rehabilitating, or acquiring the equivalent 

of natural resources and services injured or lost because of releases of PCBs into the KRE. These 

project categories are not related to remediation of the contamination. Although the public has 

expressed support for remediation of PCBs as restoration, EPA has overseen substantial removal 

and remedial actions (as described in Section 1.2.2.1) and the Trustees are not including 

additional PCB remediation projects as an additional NRDA restoration category. The restoration 

categories proposed by the Trustees are being evaluated for their potential to restore natural 

resource functions lost or impaired due to the releases of PCBs. This section outlines four 

restoration project categories, namely, aquatic habitat restoration (Section 3.1.1), riparian and 

wetland habitat restoration (Section 3.1.2), barrier removal (Section 3.1.3), and habitat 

conservation (Section 3.1.4), which collectively represent the primary types of restoration that 

the Trustees expect to implement to compensate the public for site-related hazardous substance 

injuries. Individual restoration projects may include components of more than one restoration 

category (e.g., a dam removal project, which primarily belongs to the barrier removal restoration 

category, may also include aquatic habitat restoration components). The Trustees could also 

consider other project types for inclusion; however, clear and specific benefits to natural 

resources and services injured by the site-related PCBs would need to be shown. The Trustees 

may also consider recreational service benefits associated with ecological restoration projects. 

In the following sections, we describe each of the restoration project categories and respective 

restoration techniques that the Trustees may use when implementing projects. 

3.1.1 Aquatic habitat restoration 

Natural stream corridors, including associated riparian zones, support diverse habitat types and a 

rich biological community. Many riverine species utilize a variety of different habitat types that 

are created by various combinations of stream water velocity; water depths; woody structure 

provided by fallen trees, other woody debris, and rock; and different types of riparian and 

instream vegetation.  

Dams, diversions, and channelization have altered the Kalamazoo River. This alteration has led 

to a reduced diversity of channel features and vegetative structure and a general increase in 

simpler, wider, and shallower channels (Wesley, 2005). Stream channelization and channel 

instability can cause degradation and erosion of stream banks. Restoration of stream banks can 

help return a river to its pre-channelized condition, reduce stream channel instability, and support 

a natural dynamic but stable channel that has a reduced sediment load, improved water quality, 

and increased quality and diversity of instream and riparian habitats. Stream bank damage affects 

water quality and results in habitat, land, and sediment losses. Hard structures, including road 

crossings, culverts, and rip-rap or other stabilizing materials, may be effective at protecting 
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stream banks in the immediate location. However, such structures can redirect energy to 

unprotected stream banks and the river bottom, resulting in erosion and scouring elsewhere. A 

cycle of damage and artificial material to “correct” the damage thwarts the natural geomorphic 

processes that protect the river channel from this accelerated erosion (MDEQ et al., 2005a).  

Invasive species are non-native or exotic species that harm an ecosystem, altering habitat 

characteristics, changing predator-prey dynamics, and competing with native species to the point 

that they may be lost. Invasive species may also have negative effects on human uses such as 

recreation and angling. Where they occur, invasive species also have potential to directly prey 

upon native species and damage property. Table 3.1 summarizes common invasive aquatic 

species in the Kalamazoo River watershed. Some of these species are currently limited to 

portions of the watershed and pose a threat of migration to unaffected areas. Others are already 

found throughout the watershed. 

In the mainstem of the Kalamazoo River, the Trustees seek to reestablish stream structure and 

ecosystem function, especially following the removal of dams and other small barriers (see 

Section 3.1.3) and the remediation of contaminated sediments. The Trustees also seek to restore 

tributaries, improve habitat in channelized ditches or streams, and improve reaches of the 

mainstem that contamination has not altered. 

For any given aquatic habitat restoration project, the Trustees would rely on a variety of 

restoration techniques. The following sections discuss specific techniques that the Trustees may 

use to restore stream channels (Section 3.1.1.1), restore stream banks (Section 3.1.1.2), 

reintroduce and enhance native aquatic species (Section 3.1.1.3), and control invasive aquatic 

species (Section 3.1.1.4).  

3.1.1.1 Techniques for instream restoration 

Channel design approaches and restoration techniques that restore natural stream functions and 

enhance habitat for fish and other aquatic organisms would be considered for instream 

restoration. To be successful and lasting, these projects often need to be accompanied by stream 

bank restoration and riparian restoration (see Sections 3.1.1.2 and 3.1.2.1, respectively). Along 

the mainstem of the Kalamazoo River, instream restoration may be most practical when done in 

conjunction with response actions or with a barrier removal project (Section 3.1.3). 

Preferred design approaches would establish a stable channel (i.e., one that is self-sustaining and 

does not require intervening measures such as the use of rip-rap for erosion control). A stable 

channel is not a fixed channel; it can migrate over time and still be considered stable in that its 

overall shape and cross-sectional area do not change appreciably (USDA-NRCS, 2007). The 

extent of potential migration needs to be considered in the design. As a result of severe storm 

events or changes in the watershed, restored stream channels may aggrade or degrade over time 

and may still require some corrective action.  
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Table 3.1. Common invasive aquatic animal species in the Kalamazoo River watershed 

Parasitic sea lamprey attached to a trout 

Source: USFWS, 2013. 

Sea lampreys are invasive predatory fish that attach to host fish 

and feed on their blood and bodily fluids. Michigan has had 

success in controlling this species; however, total elimination of 

the species is unlikely (USFWS, 2013). Currently, lampreys are 

found in the Kalamazoo River downstream of Lake Allegan 

Dam (Wesley, 2005). 

Common carp 

Source: USFWS National Digital Library. 

Carp are large omnivorous invasive fish; they dislodge and 

consume aquatic plants and stir up sediments, harming native 

vegetation and water quality (Nico et al., 2015). These habitat 

effects have potential to harm native fish, vegetation, and 

waterfowl. Carp are long-lived and often thrive in contaminated 

areas; thus they often bioaccumulate toxins. This species is 

well-established throughout the Kalamazoo River watershed, 

reaching high densities within impoundments (Wesley, 2005).  

Asian clams 

Source: Photograph taken by 

N.M. Burkhead, USGS; Foster et al., 2012. 

Invasive Asian clams are prolific, competitive, and displace 

native species (USFWS, 2012). The exact means of introduction 

and the mechanism of dispersal of Asian clams are unknown. 

They also damage intake pipes in power plants and water 

treatment facilities, causing economic damage (Foster et al., 

2012). Asian clams were found throughout the Kalamazoo 

River watershed by 2000 (Mulcrone and Mehne, 2001). 

Zebra mussels 

Source: Photograph taken by A. Benson, 

USGS; Benson et al., 2012. 

Zebra mussels first appeared in the Great Lakes in 1988. By 

1990, they had dispersed to all of the Great Lakes and by 2005, 

this species was well-established downstream of Lake Allegan 

and in several lakes within the Kalamazoo River watershed 

(Wesley, 2005). Zebra mussels have significantly reduced the 

biomass of phytoplankton, which supports most aquatic life in 

the region. They also damage intake pipes in power plants and 

water treatment facilities, causing economic damage (Benson 

et al., 2012).  
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A wide variety of approaches exist for designing a natural stable channel (e.g., alluvial and 

threshold channel design
1
; USDA-NRCS, 2007); these can be combined to create hybrid designs.

Below are detailed descriptions of two of these hybrid designs, the two-stage channel design 

approach and the Rosgen natural channel design approach. Other design approaches may 

also be appropriate for various stream reaches in the Kalamazoo River watershed. In selecting a 

design approach, the Trustees would consider the project goals, channel types, and site 

conditions and characteristics.  

The Trustees may apply a two-stage channel design approach in channelized streams or 

agricultural drainage ditches to better mimic natural fluvial processes. The two-stage channel 

design differs from the conventional trapezoidal drainage channel design in that it has an inset 

channel (first stage) for the main discharge and upper benches (second stage) that function as a 

floodplain (Ward et al., 2011; Figure 3.1). This approach improves both drainage and ecological 

functions: the system is able to transport sediment more effectively, it is more self-sustaining, it 

has the potential to create and maintain better habitat, and it may improve water quality (Ward 

et al., 2004). This approach is not appropriate for natural, unaltered stream channels. A number 

of resources exist to assist with designing two-stage channel systems (see Ward et al., 2004, 

2011; USDA-NRCS, 2007). 

Figure 3.1. Two-stage channel design. 

1. Alluvial channel design is an approach where the channel configuration is selected such that “there is an

exchange of material between the inflowing sediment load and the bed and banks of the stream” (USDA-

NRCS, 2007, p. 7-3), whereas threshold channel design is an approach where the channel configuration is 

selected such that “stress applied during design conditions is below the allowable stress for the channel 

boundary” (USDA-NRCS, 2007, p. 8-1). 
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The Trustees also may apply a Rosgen natural channel design approach in streams and rivers. 

This approach focuses on applying information on the river’s flow and geomorphology to restore 

stream shape, size, and sinuosity. The Rosgen design approach requires that practitioners possess 

a strong background in geomorphology, hydrology, and engineering expertise, as well as 

experience in restoration implementation. The intent of this approach is to provide restoration 

solutions that enable the river to be self-maintaining and to create sustainable and optimal habitat 

conditions (USDA-NRCS, 2007). The methodology for implementing a natural channel design 

under the Rosgen approach is made up of eight sequential phases: 

1. Define restoration goals and objectives for the stretch of stream to be restored. Common

objectives include improvements in water quality and aesthetics, stream bank stability,

improvements in fish habitat, increases in biological diversity, and creation of a self-

maintaining system.

2. Evaluate the stream section to be restored and the respective reference reach in terms of

its geomorphic characterization, hydrology, and hydraulics. This includes understanding

the type of valley where the channel runs (ranging from steep V-shaped canyons to broad

flat deltas); the type of channel (describing factors such as the degree of entrenchment,

the ratio of width to depth, the sinuosity, the slope, and the channel material); and the

hydrology (including information on velocity, flow durations, and flood-frequency data).

3. Conduct a watershed or river assessment to determine historical and current river channel

conditions, as well as potential future conditions.

4. Evaluate opportunities for natural recovery solutions (e.g., passive restoration through

changes in land use management, and flood control measures).

5. If natural recovery cannot meet restoration goals and objectives, develop a natural

channel design based on the Rosgen geomorphic channel design methodology and the

information gathered in the previous phases (see USDA-NRCS, 2007).

6. Select river stabilization and enhancement structures or methodologies that will improve

grade control and stabilize the stream bank (structures and methodologies must be

compatible with the curvature and streambed features of the river system, and generally

use native materials such as boulders, logs, root wads, or vegetation).

7. Implement the design created in previous phases (note that the design layout is crucial

and may include incorporating onsite adjustments as needed; identifying staging areas for

materials, structure placement, and controls for water quality; and providing continuous

oversight of construction).

8. Design and implement a monitoring and maintenance plan.
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Under any design approach, the Trustees may use a range of instream restoration techniques. 

Table 3.2 illustrates several techniques that the Trustees may select to support instream 

restoration in the Kalamazoo River watershed. The appropriate technique or combination of 

techniques would depend on stream characteristics and project goals.  

Table 3.2. Potential instream restoration techniques
a

Boulder clusters 

Source: FISRWG, 1998, Appendix A. 

Strategically placing boulders or large woody structures in 

streams can reduce or diversify water velocity, improve fish and 

aquatic habitats, and improve aquatic benthic diversity. This 

technique is most effective in wide, shallow streams with gravel 

or rubble beds. These instream placements may also be 

combined with structural changes to the streambed to increase 

pool frequency or depth, thereby creating a larger area of more 

diverse habitat.  

Wing deflectors 

Source: FISRWG, 1998, Appendix A. 

Wing deflectors are solid triangular structures of river stone, 

logs, or woody debris that extend from the stream bank but do 

not reach across the entire channel. These structures may be 

installed as single deflectors, as shown, or as double deflectors. 

They are used to increase flow velocities, direct flow toward or 

away from the bank, create scour pools, or restore meanders in 

altered channels that are wide, shallow, and stagnant. 

Log/brush/rock shelters 

Source: FISRWG, 1998, Appendix A. 

A combination of logs, brush, and rocks may be attached to the 

lower portion of a stream bank to provide cover for fish and 

aquatic species, increase shade and cooling effects, and create 

habitat for aquatic organisms. This technique is typically most 

appropriate where streams are stable and not experiencing bank 

erosion but are considered to be lacking in structural diversity.  

Tree cover 

Source: FISRWG, 1998, Appendix A. 

Development and management of a woody structure over the 

channel and along the riparian area (e.g., trees, shrubs, other 

riparian vegetation) can maintain cooler stream temperatures. In 

addition, felled woody debris and log or rock structures in the 

stream channel can provide aquatic organisms with substrate and 

habitat, direct flows, and increase seedbed deposition and drift 

catchment. This technique also provides stream bank habitat and 

erosion-control benefits. 
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Table 3.2. Potential instream restoration techniques (cont.) 

Rock weirs 

Source: FISRWG, 1998, Appendix A. 

Rock structures placed across the stream channel create 

hydrologic diversity and pool habitat, slow stream flow, and 

stabilize or protect stream banks. Rock weirs can provide fish 

passage; however, they can also act as a low-flow fish barrier. 

Pools and riffles 

Source: FISRWG, 1998. 

Pools and riffles create hydrologic diversity; pools are deeper 

areas that form on the outside bank of bends, whereas riffles are 

steeper and shallower areas that form in the straight portion of 

the channel. Coarser sediment particles are found in riffle areas, 

while smaller particles occur in pools. 

a. This table illustrates a few of the instream restoration techniques that use soft engineering and may be

appropriate in the Kalamazoo River watershed. Other techniques may be used depending on the specifics of a 

site. For a more comprehensive list, see FISRWG, 1998. 

Many of the instream restoration techniques described here would require the excavation of 

sediment and rock, logs, trees, and human-created materials like riprap or pilings. They may also 

require the placement of rocks and boulders, trees, and logs. This type of work may require the 

use of vehicles, heavy mechanical equipment, and power tools. Vehicles and heavy equipment 

that may be used include dredges, barges, bulldozers, graders, backhoes, cranes, dump trucks, 

and flatbed trucks. Smaller equipment could include chainsaws, power augers, and bobcats. This 

equipment would need to be transported to the restoration sites by barge from existing 

commercial facilities, over land on established transportation routes such as roads and highways, 

or over temporary access roads constructed to facilitate access to the restoration sites. The 

Trustees recognize that each of these methods would entail environmental impacts, and 

consistent with the criteria identified above, prefer to access the project sites with barges from 

existing commercial facilities or over land on established transportation routes such as roads and 

highways. The Trustees will strive to avoid the use of heavy equipment in stream channels 

whenever possible. 
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These restoration techniques would require the designation of a work zone and a staging area 

(FISRWG, 1998). Some instream restoration actions would require the use of areas for 

temporary storage of materials removed from instream locations, and for temporary storage of 

new materials, such as boulders, trees, and rocks, which would be used for restoration actions. 

To the extent possible, laydown areas for these materials would be established in areas that are 

already disturbed and are suitably zoned for construction actions. Laydown and storage areas 

would be returned to the conditions that existed prior to use after all restoration actions are 

completed. The Trustees would use fencing or other markers to delineate the work zone and 

contain the impact footprint to the designated areas.  

In some areas, instream restoration may generate dredge spoils or human-made materials that 

would require off-site disposal. However, some instream restoration may not generate waste. At 

this time, the volume of dredge spoils and other waste is not known, but any spoils will be 

disposed of in existing disposal facilities, licensed for the types of materials that would be 

deposited. Material for restoration such as boulders and stones for weirs would be purchased 

from local rock quarries. To the greatest extent possible, material extracted from restoration sites 

would be reused in stream recontouring actions. Wood and trees for shelters and cover would be 

locally sourced, and use of new materials will be avoided if possible.  

3.1.1.2 Techniques for stream bank restoration 

After the removal of a dam, the local water level upstream is lowered, potentially causing the 

river to cut into unconsolidated sediment, which increases erosion upstream (DeGraff and Evans, 

2013). Downstream, a dam removal causes increased flow and sediment-carrying capacity that 

can lead to incision of stream banks. To prevent excessive erosion after a dam removal and to 

further facilitate the restoration of the Kalamazoo River, the Trustees intend to use several 

stream bank stabilization techniques where necessary. The Trustees propose to use soft 

engineering approaches in restoration projects (described below) and, where appropriate, remove 

and replace hard stream bank structures (e.g., rip-rap, concrete, sheet pile) with more natural 

banks. These more natural banks would allow the riparian zone to build up, which filters 

pollutants from runoff and traps sediments (Caulk et al., 2000). Additionally, soft engineering 

techniques tend to absorb energy from the stream rather than reflect it downstream, and thus 

reduce stream-flow velocities and erosive forces downstream (Gordon et al., 2004). These 

techniques rely on natural materials along the stream bank that, if constructed properly, also 

create dynamic stream bank refuge habitat for fish and other aquatic species as well as allowing 

access to the stream channel by wildlife (Donat, 1995). The use of soft-engineering techniques 

also develops multi-purpose stream banks, allowing for greater public access to the riverside and 

increased recreational opportunities (Caulk et al., 2000). Lastly, reducing excessive erosion can 

help reduce, limit, or avoid the process of stream aggradation (i.e., when the elevation of the 

streambed rises), leading to a decrease in channel capacity, a decline in fish habitat, and elevated 

stream temperatures (U.S. EPA, 2011).  



Development and Analysis of Alternatives (Final, 8/2016) 

Page 3-10 
 

Table 3.3 illustrates several techniques that the Trustees may use to support stream bank 

restoration in the Kalamazoo River watershed. As appropriate, the Trustees propose to employ 

these or similar techniques as part of an integrated natural channel restoration approach. A mix 

of engineering techniques would be chosen to create non-uniformity in order to preserve the 

natural variability of the river (Gordon et al., 2004). The Trustees would appropriately identify 

and select methods of stream bank restoration based on site investigations and engineering 

analyses, including technical analysis of flows and soils, as well as consideration of site access, 

maintenance, and availability of materials.  

Table 3.3. Potential stream bank restoration techniques
a
 

Bank shaping and plantings 

Source: FISRWG, 1998, Appendix A. 

Where there are low to moderate levels of erosion, bank 

shaping and planting may be the most appropriate technique 

to restore banks. This technique includes regrading the bank 

to a stable slope, placing soil and other materials needed for 

sustained plant growth, and establishing appropriate plant 

species. Bank shaping and plantings may be combined with 

other techniques if stream flows exceed the tolerable range 

for the newly established plant species.  

Livestock management in riparian areas 

Source: FISRWG, 1998, Appendix A. 

Livestock use of streams for water, forage, and shade can 

lead to overgrazing or trampling of stream banks. This 

overuse may reduce stream bank stability and riparian 

vegetation, resulting in declining water quality and eroded 

soil. In locations where livestock grazing is negatively 

affecting the stream corridor, managing grazing or 

eliminating livestock from streams and other riparian areas 

can improve habitat. Livestock access to streams may be 

reduced or eliminated through a number of best management 

practices, including fencing, alternative watering systems, 

and stabilized livestock stream crossings (Allegan 

Conservation District, 2009).  

Brush mattresses 

Source: FISRWG, 1998, Appendix A. 

A brush mattress is an effective technique for slowing the 

current and reducing bank erosion. It can also allow the water 

to deposit silt and sand along the bank, creating a seedbed 

along the river and providing coverage for fish and wildlife. 

Materials may include live branch cuttings, live or dead 

stakes, fascines (i.e., bundles of dormant, live cuttings bound 

together in a cylindrical form), and soil. The dormant 

branches are laid in a crisscross pattern and secured with 

dead posts or twine. The live cuttings and fascines may be 

installed for additional protection and vegetation.  
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Table 3.3. Potential stream bank restoration techniques
a
 (cont.) 

Anchored trees and logs 

Source: FISRWG, 1998, Appendix A. 

Whole tree trunks can also be anchored to the stream bank to 

slow stream flows and decrease erosion. This technique can 

be used in conjunction with stones to ensure stability while 

reducing stream flow. The logs may eventually rot, creating a 

dynamic natural bank that allows for refuge habitats. This 

technique requires that trees and logs are secure and will not 

break away and cause downstream damage.  

Geotextiles 

Source: Indiana General Assembly, 2012. 

Use of natural, biodegradable materials, such as jute or 

coconut fiber, can control erosion; when combined with 

seeding or placing plants through slits in the fabric, this 

technique can rebuild and vegetate eroded stream banks. 

Improving bottlenecks caused by 

undersized culverts 

Source: ACEC, 2011. 

Undersized culverts can cause water to back up and flood 

upstream areas, often scouring the streambed and banks. 

Improvements can include widening culverts or replacing 

culverts with larger box culverts or bridges. There may also 

be opportunities to stabilize the stream hydrology to prevent 

sediment from blocking culverts. For example, the Southwest 

Michigan Regional Airport’s runway extension required 

rerouting Sand Creek with a 600-foot-long culvert. Fish 

likely could not swim the entire length of the culvert. The 

culvert was designed as a meandering, two-stage channel, 

with resting pools and riffles within the culvert (see 

photograph at left). For a discussion on barrier removal and 

retrofits, see Section 3.1.3.  

a. This table illustrates a few of the stream bank restoration techniques that use soft engineering and may be

appropriate in the Kalamazoo River watershed. Other techniques may be used depending on the specifics of 

a site. For a more comprehensive list, see FISRWG, 1998. 

The stream bank restoration techniques discussed here would require the use of similar materials 

and equipment as the instream restoration techniques (described in Section 3.1.1.1) and would 

likely be conducted in any given location at the same time as instream restoration. This would 

minimize the duration of impacts and reduce the amount of transportation required to bring in 
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materials and dispose of waste. Wherever possible, native plants and seeds for revegetation 

would be procured from local sources or acquired from the site itself by collecting and salvaging 

cuttings and plants in a sustainable manner that would not harm existing populations (Gordon 

et al., 2004). The Trustees may use non-native species of annual cover crops to help stabilize 

restoration sites while the native vegetation gets established, but would not use invasive species 

for revegetation. Areas of focus for bank restoration measures include the outside banks of 

existing bends and bank areas that existed with the former channel areas (URS, 2011).  

3.1.1.3 Techniques for reintroduction and enhancement of native aquatic species 

The Trustees may take actions to reintroduce or enhance existing populations of native aquatic 

species, including fish, mussels, reptiles, and other species. The productivity and survival of 

native animal species may be improved using a variety of techniques, including stocking and 

streamside rearing. To be successful, these techniques or management tools would need to be 

conducted in areas with suitable habitat to support the species. 

Stocking is currently the main direct aquatic species management tool used in the Kalamazoo 

River for some species of fish (Wesley, 2005; Hayes and Caroffino, 2012). Stocking entails 

raising aquatic species in a hatchery or other facility and releasing them into a suitable habitat. 

Streamside rearing is an alternate method of stocking, designed to improve the chances that 

migratory species will return to the target river, by allowing the individuals to “imprint” to the 

river’s water. It typically involves collecting wild eggs or larvae, rearing them in a facility that 

uses water pumped directly from the target river, and then releasing the species (Smith, 2010). 

Stocking and streamside rearing can protect juvenile species from predation, releasing the 

animals in locations appropriate to their life stage.  

The enhancement of freshwater mussels and lake sturgeon are priorities in the Kalamazoo River. 

Specific approaches for enhancing these species are described below.  

 Twenty-three species of mussels have been documented in the Kalamazoo River 

watershed (Mulcrone and Mehne, 2001; Wesley, 2005). Mussels are indicator species 

that can provide information about ecosystem health and water quality. However, their 

populations are declining as a result of habitat degradation, river connectivity, and 

pressure from exotic species (e.g., zebra mussels). To reduce predation during early life 

stages, mussels can be propagated in laboratories or along the stream and then deployed 

to rivers and streams. Mussel silos and bunkers are two systems that can be used to rear 

mussels instream. Mussel silos (see Figure 3.2) are portable cage systems that provide 

mussels with a place to grow; they can be deployed in rivers on coarse substrate so that 

water enters from underneath. Mussel bunkers are larger, less portable cage systems 

(Barnhart, 2008).  
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Figure 3.2. Diagram of a mussel silo. 

Source: Barnhart, 2008. 

 Lake sturgeon are found in the lower mainstem segment of the Kalamazoo River, 

downstream of the Lake Allegan Dam; however, reduced access to spawning habitat 

continues to limit their success. Inadequate gravel and cobble substrate habitat in this 

reach further limits the spawning success of lake sturgeon (Smith, 2010). The Michigan 

Lake Sturgeon Rehabilitation Strategy identifies the Kalamazoo River as a priority area 

for rehabilitation of lake sturgeon (Hayes and Caroffino, 2012). Because of the long 

lifecycle of lake sturgeon, stocking may be an appropriate management tool to increase 

the abundance and improve the age structure of the species (Hayes and Caroffino, 2012). 

In addition, lake sturgeon streamside rearing facilities have been successful in the Great 

Lakes region (Mann, 2013) and are being implemented in the Kalamazoo River (USFWS, 

2011). Streamside rearing may minimize the mixing of distinct populations of sturgeon 

by imprinting them to return to the target stream.  

Native mussels and sturgeon would be acquired from local sources that are already 

rearing these species. Reintroduction and enhancement of native species would likely 

require minimal use of vehicles to transport the organisms to reintroduction areas, but 

would not require the use of heavy equipment, staging areas, or the production of waste 

that would require special handling. 

3.1.1.4 Techniques for controlling invasive aquatic species 

The State of Michigan has an aquatic invasive species control plan to manage species such as 

those described in Table 3.1 (MDNR, 2013). Its goals are to (1) prevent introductions of aquatic 

invasive species to Michigan waters, (2) limit the dispersal of established populations of aquatic 

invasive species throughout Michigan waters, (3) develop a statewide interagency early detection 

and rapid response program to address new invasions of aquatic invasive species, and 

(4) manage and control aquatic invasive species to minimize the harmful environmental, 

economic, and public health effects resulting from established populations (MDNR, 2013).  
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Given that invasive animal species are difficult to eliminate once established, control techniques 

generally focus on preventing and limiting dispersal from affected to unaffected habitats or 

reducing and controlling current populations to minimize environmental and property damages 

(MDNR, 2013). Below are examples of control techniques that are currently practiced or are 

potentially useful in the Kalamazoo River watershed and that the Trustees could implement.  

Invasive species can invade and disperse within the Kalamazoo River watershed through three 

general pathways: boating, habitat alteration, and the use and trade of organisms (MDNR, 2013). 

The best techniques for preventing and limiting dispersal of these species from affected to 

unaffected habitats depend on the target species. For example, the installation of mechanical and 

electrical barriers can limit sea lamprey migration and spawning to lower tributary reaches 

(USFWS, 2013). Currently, the Lake Allegan Dam is an effective barrier for sea lamprey 

migration up the Kalamazoo River. In addition, mechanical management of Asian clams, such as 

suction dredging or covering populations with plastic sheets to reduce oxygen and food 

availability, can be effective in discrete areas with high densities (Wittmann et al., 2012).  

A combination of control efforts, adaptive management, and restoration can minimize the impact 

of invasive animal species on habitats and properties (MDNR, 2013). For example, common carp 

control techniques involve reducing established populations. Biological control techniques for 

common carp may include fluctuating water levels to disrupt spawning and introducing 

piscivorous species, such as pike or bass, which could prey upon smaller-sized carp. Another 

example of control efforts addresses sea lamprey: adult fish may be trapped and captured at 

barriers during their spawning migrations and either euthanized or sterilized prior to spawning. 

Trapping success may be high when traps are strategically placed or enhanced using pheromones 

as attractants. 

These invasive-species control techniques would require minimal use of motor vehicles and 

boats for transportation, but would likely not require the use of heavy equipment or staging 

areas. If adult fish from the Kalamazoo River are euthanized, they would be properly disposed of 

in existing, licensed disposal facilities.  

3.1.2 Riparian and wetland habitat restoration 

The riparian zone encompasses the river valley between the upland forest habitat on each side of 

river and is not limited to the floodplain. Riparian habitat is the interface between land and water 

and can occur where water is perennial, intermittent, or ephemeral. Typically, riparian 

ecosystems support a greater diversity of plants and animals than upland ecosystems. Many 

wildlife species depend on riparian habitat at some time during their lifecycles. Riparian 

restoration includes wetland, floodplain, and off-channel habitat restoration. Restoration 

techniques for these unique riparian habitat types are similar; therefore, they have been combined 
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in this section. Following is a brief description of these habitats and potential restoration 

approaches.  

Wetlands provide many benefits, including habitat for a broad range of fish and wildlife species, 

retention of floodwater, water-quality protection and replenishment of groundwater supplies, and 

reduced soil erosion. The Kalamazoo River watershed supports several dispersed wetland 

habitats, most of which are found in the headwaters of the Kalamazoo River (for additional 

information, see Chapter 4; Great Lakes Commission, 2000). In 2001, the Trustees conducted 

public outreach in Kalamazoo, Michigan, to gauge the public perception and value of restoration 

planning for the Kalamazoo River NRDA (MDEQ et al., 2005b). Results of this outreach 

indicated a general awareness of the importance of wetlands and a desire for wetland 

preservation and restoration projects. Residents were in favor of preserving and enhancing 

existing wetlands over restoring wetlands that had been drained previously (MDEQ et al., 

2005b).  

Floodplains are a natural extension of the river during high-flow events. Floodplains are 

extremely valuable in storing floodwater, filtering runoff, facilitating sediment deposition, and 

providing important wildlife habitat. Broad floodplains are a characteristic of the lower 

Kalamazoo River watershed. Bottomland hardwood forest and marshy wetlands originally 

dominated these floodplains. Although many parts of the floodplains in the watershed have been 

altered, large areas of the floodplains are still forested and are well-connected to rivers and 

streams (e.g., Allegan State Game Area and Fort Custer State Recreation Area; Allegan 

Conservation District, 2009; Kalamazoo River Watershed Council, 2011). 

Off-channel aquatic features are portions of the river and its floodplains that have surface 

water but that are separate from the river channel for at least part of the year. These areas have 

important ecological functions for large rivers and provide habitat for organisms. Species may 

seek off-channel habitat for food, to escape fast water, or to avoid predation.  

In addition, off-channel habitats may have unique physical or water-quality characteristics that 

attract mussels, birds, and amphibians. Off-channel features may include side channels, oxbow 

lakes, vernal pools, and ponds. Vernal pools, or temporary pools of water, provide distinctive 

habitat and serve as breeding ponds for aquatic invertebrates and amphibians (Kost et al., 2007). 

Riparian habitats in the Kalamazoo River watershed have been affected by the conversion of 

land to agricultural, industrial, residential, and recreational uses; nutrient loading from 

agriculture; exotic species invasion; dumping and illegal filling; and chemical pollution. Invasive 

plant species are non-native or exotic species that tend to advance and dominate sites rapidly; 

their presence diminishes habitat quality and has ecological, social, or economic costs (Higman 

and Campbell, 2009). In the Kalamazoo River watershed, invasive species, such as purple 

loosestrife, Phragmites (common reed), glossy buckthorn, and narrow-leaved cattail, may 

displace native species that are more valuable to wildlife; simplify and disrupt food web systems; 
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and diminish recreational opportunities such as bird watching, hiking, and fishing (Higman and 

Campbell, 2009). Table 3.4 summarizes common invasive plant species in the Kalamazoo River 

watershed. 

Table 3.4. Common invasive plant species in the Kalamazoo River watershed 

Purple loosestrife 

Source: Photograph taken by 

B.S. Walters; Reznicek et al., 2011. 

Purple loosestrife is native to Europe and Asia and likely came 

to the United States in the early 1800s on ship ballasts. It is an 

invasive perennial that has colonized wetland habitats in the 

United States, including along the Kalamazoo River. Because of 

its aggressive growth in wetland ecosystems, purple loosestrife 

out-competes native vegetation and alters the food supply for 

wildlife (Stackpoole, 1997; Blossey, 2002). 

Phragmites 

Source: Photograph taken by L. Wallis; 

Reznicek et al., 2011. 

Two subspecies of Phragmites are found in Michigan: a native 

subspecies and an introduced subspecies. The introduced 

subspecies was first collected in Michigan in 1979 and is 

concentrated in the developed region of southern Michigan and 

around Saginaw Bay. The aggressive growth of the introduced 

subspecies makes it frequent in ditches, urban wetlands, and 

other disturbed habitats (Reznicek et al., 2011).  

Narrow-leaved cattail 

Source: Photograph taken by 

B.S. Walters; Reznicek et al., 2011. 

Narrow-leaved cattail is a non-native wetland plant that crowds 

out the native variety, broad-leaved cattail, and reduces wetland 

biodiversity. Narrow-leaved cattail can also hybridize with the 

native cattail to produce an invasive hybrid plant, which can also 

become a dominant species and limit biodiversity in wetland 

habitats (Reznicek et al., 2011).  
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Table 3.4. Common invasive plant species in the Kalamazoo River watershed (cont.) 

Glossy buckthorn 

Source: Photograph taken by 

B.S. Walters; Reznicek et al., 2011. 

Glossy buckthorn is native to Europe and Asia and was first 

collected in Michigan in 1934. The aggressive growth of this 

species has made it a pest in wetland habitats, including bogs and 

fens (Reznicek et al., 2011). 

Garlic mustard 

Source: Photograph taken by D. Dister; 

Reznicek et al., 2011. 

Garlic mustard is a native of Europe and Asia. It often grows 

along roads, in moist forests, and in swamps (Reznicek et al., 

2011). 

For any given riparian or wetland habitat restoration project, the Trustees would rely on a variety 

of restoration techniques. The following sections discuss specific techniques that the Trustees 

may use to restore and enhance riparian and wetland habitats (Section 3.1.2.1), reintroduce and 

enhance native species (Sections 3.1.2.2 and 3.1.2.3), and control invasive species 

(Section 3.1.2.4). 
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3.1.2.1 Techniques for riparian and wetland restoration 

Riparian habitat restoration and enhancement aims to restore the ecological functions and species 

diversity of degraded wetland, floodplain, and off-channel habitats. Depending on the habitat 

condition, the project goal may be to return the riparian habitat to historical or pre-disturbance 

conditions. Actions may include restoration of natural hydrology, reintroduction of periodic 

natural disturbances, protection of existing vegetation, reestablishment of native vegetation and 

animal species, and control of invasive species.  

Restoration of natural hydrologic processes can improve surface and groundwater resources 

for wetlands, including prairie fens (Kost and Hyde, 2009); floodplains; and off-channel habitat. 

Restoration may include best management practices, such as managing or eliminating livestock 

grazing, planting or restoring native vegetation buffer strips between riparian and agricultural or 

residential lands, and restoring natural meanders to streams. Restoring oxbow cutoffs, removing 

fill to create vernal pools, and recreating floodplain contours can improve natural hydrologic 

processes as the river and floodplain interact.  

Respondents to the 2001 public outreach effort (MDEQ et al., 2005b) considered restoring 

previously drained wetland riparian habitats to be less desirable than preserving existing 

wetlands; however, there may be instances where this type of restoration would be appropriate 

for wetlands or floodplains in the Kalamazoo River watershed. The Trustees may explore 

restoration actions that include breaking drain tiles or plugging ditches that drain riparian areas 

for agriculture or other development, and regrading land to restore the historical hydrologic 

connectivity between the river and riparian habitat. Previously drained wetlands have been 

identified in sub-watersheds of the Kalamazoo River (FTC&H, 2004; Allegan Conservation 

District, 2009). 

Natural disturbances (e.g., fires and flooding) are an important component of wetland and 

forested floodplain habitats in the Kalamazoo River watershed (Kost et al., 2007; Bassett, 2011). 

Reintroduction of periodic disturbances to wetlands (e.g., prescribed burns, cutting and 

mowing woody vegetation), particularly prairie fen habitats and forested floodplains, can 

maintain open conditions, facilitate nutrient cycling, and maintain community structure. In the 

absence of disturbance, invasive species and tall trees or shrubs can dominate the riparian habitat 

and crowd out native species. In prairie fen wetland habitat, use of prescribed fire as a 

management tool should include setting aside significant portions of fen to remain unburned in 

any given year; this helps lessen the effects on fire-sensitive species (Kost et al., 2007).  

Removing large trees may be necessary in areas where PCBs are excavated during remedial 

actions. To preserve the diverse age structure of trees in riparian habitat near these removal 

areas, protection of large trees and other vegetation is a priority. A potential threat to 

remaining trees is beaver felling, which is a natural process. However, in priority areas, applying 

latex paint and sand to the bark of selected large trees near their base, or creating cylindrical 
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cages around the base of trees, can provide protection from undesirable beaver activity for a 

period of time (BWW, Undated; Materkowski, Undated).  

The riparian and wetland restoration techniques discussed here would require the use of similar 

materials and equipment as instream restoration techniques (described in Section 3.1.1.1), and 

would likely be conducted in any given location at the same time as any instream and stream 

bank restoration to minimize the duration of impacts and reduce the amount of transportation 

required to bring in materials and dispose of waste. Periodic prescribed burns would require the 

use of ignition agents (typically drip torches with a mixture of diesel and gasoline) under 

controlled conditions, vehicles, and water pumps and hoses for fire suppression, and would 

generate smoke (McPherson et al., 1986). Cutting and mowing disturbances would require the 

use of mowers as well as chainsaws and large clippers.  

3.1.2.2 Techniques for reintroduction and enhancement of native plants 

Native plants are an important component of ecosystem health and function. Healthy native plant 

communities help prevent invasive species from becoming established; plant community 

restoration is often conducted in conjunction with the removal of invasives. Revegetation can 

reduce erosion and instream sediment loading, provide instream shade and inputs of food and 

nutrients, filter contaminants, and provide habitat (FISRWG, 1998). Restoring natural plant 

communities within the stream corridor is a priority for the Trustees. Thus, the Trustees propose 

to incorporate native species revegetation as part of other restoration actions, and may also 

conduct restoration projects focused specifically on revegetation with native species.  

Generally, native species revegetation involves selecting a combination of plant and tree species 

that are appropriate for a site’s conditions. Native seeds and plants can be collected locally or 

sourced from a nursery. It is extremely difficult to establish the full range of native species at a 

given location. A common approach is to plant the dominant species of a community and those 

that are unlikely to colonize readily (FISRWG, 1998). Many restoration projects first focus on 

reestablishing native trees, and then on introducing understory species once the trees have 

sufficiently matured. In environments where water is limited, irrigating the plants can improve 

survival rates. Additionally, protecting new plantings from deer and other herbivores until they 

are well-established can help improve survival rates (FISRWG, 1998).  

Revegetation of native plants can speed the recovery of riparian habitat, provide a buffer 

against surface runoff and erosion, and stabilize stream channels. Successful revegetation may be 

achieved through native seed collection and planting, as well as live plantings of native species. 

Revegetation may also include planting larger trees and a variety of plant species to establish 

different age and size structures. The best approach depends on the specific riparian habitat and 

historical and desired conditions.  
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Reintroduction and enhancement of native species would likely require minimal use of vehicles 

to transport the organisms to reintroduction areas, but are not likely to require the use of heavy 

equipment, staging areas, or the production of waste that would require special handling. 

3.1.2.3 Techniques for reintroduction and enhancement of native animals 

The Trustees may take actions to reintroduce or enhance existing populations of native animal 

species, including birds, bats, reptiles, and other species. The productivity and survival of native 

animal species that use riparian and wetland habitats may be improved using a variety of 

techniques, including the construction of artificial structures, described below. 

Artificial nest structures can be used where natural nesting habitat for avian and bat species is 

limited. Such structures might include raptor-nesting platforms, duck or bird nesting boxes or 

baskets, or bat houses. Structures are typically designed to meet the needs of the target species; 

however, they may also provide roosting and winter cover for non-target species (NRCS, 2001). 

In designing and implementing an artificial nest structure, the Trustees would consider location, 

position, box design, and building and nesting materials to ensure nest success and minimize 

predation and competition (Ducks Unlimited, 2005). Artificial nesting structures are most 

effective when they are in close proximity to reliable sources of food and water, adequate cover, 

and other habitat elements of the target species (NRCS, 2001). Artificial nest structures require 

routine maintenance, including annual replacement of nesting materials (Ducks Unlimited, 

2005). 

Artificial hibernation structures for snakes, bats, or other hibernating animals can provide 

refuge during the cold months of winter and the extreme heat of summer. Artificial hibernation 

structures are typically underground chambers or protective coverings made of rocks, logs, and 

other natural or manmade materials. For snakes, hibernation structures must be below the frost 

line and close to the water table during cold, dry winters. In the Kalamazoo River watershed, 

these structures may be beneficial for the eastern massasauga snake. 

Reintroduction and enhancement of native species would likely require minimal use of vehicles 

to transport the structures to restoration areas, but are not likely to require the use of heavy 

equipment, staging areas, or the production of waste that would require special handling. 

3.1.2.4 Techniques for controlling invasive species 

The State of Michigan has developed an invasive species management plan specific to vegetative 

invasive species such as those described in Table 3.4 (Higman and Campbell, 2009). The goals 

of this plan are to (1) improve inter-agency coordination; (2) build management and treatment 

options on a foundation supported by research; (3) prevent introduction and spread; (4) develop 
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early detection and rapid response protocols; (5) control, manage, and restore existing 

established populations; and (6) improve education and outreach (Higman and Campbell, 2009). 

Techniques for controlling invasive plant species include preventing or limiting potential 

invaders from a habitat and controlling current populations. 

Preventing or limiting potential invaders in high-value sites may be the most cost-effective 

approach to invasive plant species. Seeds and plant fragments spread to new areas on people and 

animals; on boats and other equipment; and in soils, fill, and mulch. Educating people and 

limiting such pathways can help minimize the spread of invasive plants. Another way to prevent 

the spread of invasive plants is to monitor for common species and eradicate them before they 

can establish.  

Although few invasive plants can be completely eradicated, infestations can be minimized by 

controlling current populations. Techniques for invasive plant control include the use of 

biological methods, fire, mechanical controls, chemicals to stop plant reproduction and dispersal, 

and other methods:  

 Biological control techniques use natural enemies of an invasive species to regulate 

populations. For instance, researchers have studied the use of root-boring weevils and 

leaf-eating beetles to control purple loosestrife; these insects are highly host-specific and 

cause only minor damage to non-target plants (Stackpoole, 1997; Blossey, 2002).  

 Controlled burns, sometimes in combination with herbicide treatments, can help control 

invasive species. An herbicide and burn treatment may be used to increase the canopy of 

native species and decrease Phragmites plants (Higman and Campbell, 2009); however, 

the timing of burning is important since fire can stimulate the growth of Phragmites 

plants during certain periods of the plants’ lifecycle (Avers et al., 2007). If the Trustees 

use controlled burns, a burn plan would be prepared to avoid impacts on non-target 

resources such as threatened and endangered species and residential and other structures. 

 Mechanical controls, including mowing, cutting, and hand-cutting, can be effective for 

removing Phragmites (Avers et al., 2007). Hand pulling, especially in new stands or 

when combined with other methods such as chemical control, may be effective for purple 

loosestrife (Stackpoole, 1997). 

 Application of herbicides or other pesticides can directly kill invaders. Typical methods 

include spraying from a backpack to target the application and reduce drift to unintended 

areas. As an example, purple loosestrife may be controlled through the application of 

glyphosate, an herbicide (Stackpoole, 1997). However, chemical control is often most 

effective when used with other control techniques. For example, application of herbicides 

on Phragmites may be most effective when combined with fire or mechanical controls 

(Higman and Campbell, 2009). Chemical control may not be desired in some situations 
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because of the negative impacts on non-target species and the invaders’ ability to evolve 

resistance to the chemicals. 

 Various other methods may be effective in controlling invasive plants. Water-level 

management can control invasive plants and favor native species (e.g., inundating 

Phragmites for long periods of time can control this invasive species; Avers et al., 2007). 

Additionally, managed flooding for purple loosestrife can prevent seed germination 

(Stackpoole, 1997). 

Combined treatments of the controls listed above may be the most effective technique for 

limiting or eradicating invasive plant species. The Trustees propose to select the most 

appropriate techniques with the least negative impacts. In some cases this may include the 

targeted and limited application of herbicides or other pesticides. Controlled burns would require 

the use of ignition agents under controlled conditions and would generate smoke. Cutting and 

mowing disturbances would require the use of mowers as well as chainsaws and large clippers. 

These techniques would require the use of motor vehicles to transport materials and staff, but 

would not require the use of heavy equipment or staging areas. Any invasive plants removed 

from the restoration area would need to be properly disposed of in existing, licensed disposal 

facilities. 

3.1.3 Barrier removal 

Barriers, such as dams and culverts, have detrimental effects on riverine ecosystems, including 

restricting fish movement, fragmenting river habitat, impairing water quality, and altering 

channel geomorphology (Bednarek, 2001).  

Large dams, as well as small barriers, have significant negative effects on aquatic resources. For 

instance, barriers have reduced habitat for freshwater species, including lake sturgeon that 

historically used the Kalamazoo River and its tributaries for spawning (Wesley, 2005). Barriers 

can also result in fish mortality because fish exhaust themselves attempting to jump the barriers. 

In addition, large and small barrier removals can benefit freshwater mussels, which are an 

important ecological component of the Kalamazoo River and require fish hosts for dispersal in 

their juvenile life stage. Lack of upstream fish passage has significantly reduced the diversity of 

mussel species above each dam when compared to mussel diversity below each dam. Thus, the 

dam removal should increase mussel diversity in the Kalamazoo River (Spoelstra, 2009). 

Barriers also alter or limit the downstream movement of sediment, woody debris, and organic 

material, which can change stream temperatures and degrade aquatic habitat in both the stream 

and the impounded waters created behind the dam. 

The Kalamazoo River Superfund Site originally included six dams on the Kalamazoo River: 

Lake Allegan Dam, Allegan City Dam, Trowbridge Dam, Otsego Dam, Otsego City Dam, and 

Plainwell Dam (Figure 1.2). The Plainwell Dam was removed in 2009 in conjunction with the 
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Time-Critical Removal Action that also removed PCB-contaminated sediments and soils in the 

former impoundment area. Two additional dams (Morrow Dam and Ceresco Dam) are upstream 

of the Kalamazoo River Superfund Site and are not part of the proposed restoration actions 

discussed in this RP/PEIS. Morrow Dam is a functioning hydroelectric dam. The Ceresco Dam 

was removed during 2013–2014 in conjunction with the removal of sediments contaminated by 

oil discharges from Enbridge Energy’s Line 6B pipeline in 2010.  

Lake Allegan Dam is a functioning hydroelectric dam that is licensed by the Federal Energy 

Regulatory Commission (FERC) to remain in operation until 2040 (FERC, 2014); it bars the 

movement of fish from Lake Michigan into the Kalamazoo River. The Trustees are not 

considering removal of this dam. The other four existing dams (Allegan City Dam, Trowbridge 

Dam, Otsego Dam, and Otsego City Dam) are retired hydroelectric dams built between 1880 and 

1910. The Trustees are considering restoration actions to remove these four dams. Water levels 

upstream of the Trowbridge and Otsego dams were lowered in 1970 and the dam structures 

above the sill levels were removed in 1987 (Wesley, 2005). Today, these two dams are 

significantly deteriorated. Table 3.5 summarizes information on all five remaining dams in the 

Kalamazoo River Superfund Site, including their ownership and the potential degree of hazard 

associated with their failure. The hazard ranking in this table reflects the extent of anticipated 

damage in the event of dam failure and is not a reflection of the dam’s condition.  

The sediments impounded behind these dams contain PCBs. EPA is currently overseeing the 

cleanup of sediments and soil at the Kalamazoo River Superfund Site. Removal of these 

contaminated sediments, which are located both in the stream channel and the floodplain of the 

river, is required before the retired dams can be removed. As sediments are addressed during this 

process, the removal of these four retired dams and the restoration of the stream and floodplain 

become feasible. The removal of contaminated sediments and floodplain soils can be coordinated 

with the dam removal, as was done for the Plainwell Dam, a retired sill-level dam, and the 

sediment and soils in the area previously impounded behind it (Williams, 2011). 

In addition to the large hydroelectric dams described above, many small manmade barriers exist 

in the Kalamazoo River watershed, including small dams and weirs, road and railroad crossings 

that restrict streams, and other engineered structures on the Kalamazoo River and its many 

smaller tributaries. In the Great Lakes region, there are at least 7,091 dams and 268,818 road 

crossings on tributaries that are potential barriers to fish movement (Januchowski-Hartley 

et al., 2013). Based on case studies in the region, Januchowski-Hartley et al. (2013) estimate that 

only 36% of these road crossing are fully passable to fish.
2
 Thus, more than 60% of the existing

road crossings in the Great Lakes region may be actively impairing the ecological connectivity of 

rivers and streams, and there is no reason to believe that the Kalamazoo River watershed is any 

different.  

2. Fully passable crossings are defined by Januchowski-Hartley et al. (2013) as those that all native fish

species can pass through during most stream flows. 
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Table 3.5. Background information on existing dams within the Kalamazoo River 

Superfund Site. Dams are listed from upstream to downstream. 

Name 

Date 

built 

Current 

purpose Owner 

Head 

(ft) 

Current impoundment 

area (acres) 

Hazard 

type
a

Otsego City Dam 1886
b 

Retired hydroelectric Otsego City 9 73 High 

Otsego Dam 1904 Retired hydroelectric MDNR 5 67
c

High 

Trowbridge Dam 1899 Retired hydroelectric MDNR 11 59
c 

High 

Allegan City Dam 1900 Retired hydroelectric City of Allegan 12 135 High
d

Lake Allegan Dam 1930 Hydroelectric Private 33 1,587 Low 

a. These hazard types were developed by the Dam Safety section of the Water Resources Bureau, MDEQ. On

a statewide level, high hazard means that loss of human life would probably occur if the dam failed, and low 

hazard means that large amounts of property damage would probably not occur if the dam failed. For the 

Kalamazoo River, these rankings are not associated with potential loss of human life, but rather are associated 

with the potential for release of PCBs (Sharon Hanshue, MDNR, personal communication, February 19, 

2015). The hazard types have not changed since 1995 for all dams except Allegan City Dam (see table note d). 

b. Note that Rheaume et al. (2004) indicate that the Otsego City Dam was originally built in the 1840s; this

date, as indicated in Wesley (2005), may refer to the date of construction of a predecessor dam. 

c. Before the dams were reduced to sill level, the impoundment area of the Otsego Dam was approximately

77 acres and the impoundment area of the Trowbridge Dam was approximately 374 acres (Blasland, Bouck & 

Lee, 2000).  

d. The hazard type for the Allegan City Dam was reevaluated and changed from Low to High in 2000 (Lucas

Trumble, Water Resources Division, MDEQ, personal communication, September 14, 2014). 

Source: Table modified from Wesley (2005); based on data from MDEQ, Land and Water Management. 

For any given barrier removal project, the Trustees would rely on one or more restoration 

techniques. The following sections discuss specific techniques that the Trustees may use to 

remove dams (Section 3.1.3.1), remove small barriers (Section 3.1.3.2), and make other 

modifications that enhance aquatic connectivity (Section 3.1.3.3).  

3.1.3.1 Techniques for dam removal 

Removal of one or more of the four remaining retired hydroelectric dams in the Kalamazoo 

River Superfund Site would likely follow a similar process to that used for the Plainwell Dam 

removal. The Plainwell Dam, a retired sill-level dam located on the Kalamazoo River, was 

removed in 2009 in conjunction with a Time-Critical Removal Action in the former Plainwell 

Impoundment. Because the Plainwell Dam has characteristics similar to those of the other retired 

hydroelectric dams currently considered for removal, documentation on the removal of the 

Plainwell Dam provides useful information for identifying potential technical elements of other 

dam removal projects within the Kalamazoo River Superfund Site (U.S. EPA, 2009; Williams, 

2011). 
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In some cases, dam removal could be necessary to facilitate efficient sediment removal or 

remediation. In other cases, the Trustees might seek dam removal as a component of 

compensatory restoration. Removal of the following three dams are priorities for the Trustees at 

this time: Otsego City Dam, Otsego Dam, and Trowbridge Dam. Detailed descriptions of the 

proposed removal of the Otsego City Dam and Otsego Dam are presented in Sections 3.1.3.1.1 

and 3.1.3.1.2 of this document. The Trustees anticipate developing a proposal for the removal of 

the Trowbridge Dam in coordination with EPA’s remedial process for OU5. PCB-contaminated 

sediments impounded behind each dam would be removed or stabilized to achieve acceptable 

risk levels through the EPA sediment remediation process, with the risk evaluation taking into 

account that the dam would be removed.  

Precautionary water control, dewatering, and/or sediment removal would be necessary as a part 

of the dam removal to reduce sediment resuspension and transport downstream during 

construction and removal activities (American Rivers and Trout Unlimited, 2002). Potential 

methods to control water levels and/or dewater the reservoir include (1) the construction of 

cofferdams to redirect the main river channel and allow excavation of the dewatered dam 

impoundment (U.S. EPA, 2009; Williams, 2011; URS, 2012), and/or (2) the construction of 

water control structures (WCS) to control and lower water levels during removal of impounded 

sediments (U.S. EPA, 2009; URS, 2011; Williams, 2011). Contaminated sediment would need to 

be removed under EPA’s supervision as a precondition to the dam removal restoration project. 

The entire dam or a portion of it would be removed with heavy equipment (e.g., an excavator 

equipped with a hydraulic hammer; American Rivers and Trout Unlimited, 2002). Following 

removal of the dam structure, any temporary WCS or cofferdams would be removed and the 

natural flow of the river would be restored using aquatic habitat restoration techniques described 

in Section 3.1.1. 

The following describes the likely dam removal sequencing that would occur. First, the WCS 

would be constructed upstream of the dam. Next, sediments between the dam and the WCS 

would be removed, followed by removal of the dam. This would be followed by the removal of 

contaminated sediments upstream of the WCS. Finally, the channel and floodplain would be 

restored and the WCS would be removed (e.g., URS, 2011). 

The removal of PCB-contaminated sediments upstream of the dams would not be part of the 

Trustees’ proposed restoration action but would be a precondition to the feasibility of removal of 

the dams. As such, the use of heavy equipment for the development of staging areas for sediment 

removal and handling of contaminated sediment waste would not be associated with dam 

removal restoration actions. As described above, the Trustees would conduct the dam removals 

in conjunction with EPA-directed contaminated sediment removals and, therefore, would not 

need to construct any additional WCS, staging areas, or temporary roads. In some cases, the 

channel design might require removal of additional sediment or soil that is not contaminated with 

PCBs; however, this removal would be coordinated with the removal of contaminated sediments 

through the EPA-directed sediment remediation process and would likely not require any 
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additional staging areas or temporary roads. The dam removals would likely require the use of an 

excavator with a hydraulic hammer or similar equipment, as well as vehicles such as dump 

trucks and flatbed trucks; the Trustees do not anticipate the use of explosives (URS, 2011). 

Concrete, rock, and metal from the dams would likely need to be transported off-site and 

disposed of in existing, licensed disposal facilities. 

3.1.3.1.1 Removal of the Otsego City Dam 

Under this proposed project, if the Otsego City Dam is not removed as part of the remedial 

actions themselves, then the dam would be removed as a restoration project following EPA-

directed remedial actions as described above. As shown in Figure 1.2, the Otsego City Dam is on 

the mainstem of the Kalamazoo River within the Kalamazoo River Superfund Site. It was 

originally built in the 1840s to create a freight business on the Kalamazoo River (Rheaume et al., 

2004), and it was subsequently rebuilt and repaired over time and put to different uses, such as 

water and power generation. The power generation infrastructure has been removed and the 

tailraces, which formerly conveyed water around both sides of the dam, have been filled (SME, 

2010; URS, 2011). The dam currently consists of three masonry piers between four spillway 

bays with capped masonry abutments at both sides (Figure 3.3). In its current condition, the dam 

creates a head of approximately 9 feet and an impoundment area of 73 acres (Wesley, 2005; 

SME, 2010).  

Figure 3.3. Otsego City Dam. Photograph facing southeast. 

Source: URS, 2011. 
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The Otsego City Dam no longer serves its historical purposes. The dam has been proposed for 

removal by MDNR and the City of Otsego to benefit the human and natural environment 

(Rheaume et al., 2004; URS, 2011). The Otsego City Dam impedes upstream fish passage 

(Williams, 2012) and decreases the water velocity upstream of the dam, which makes the river 

wider and shallower, causes increased deposition of fine sediments, and increases water 

temperature (Wesley, 2005). These changes serve to decrease the heterogeneity of microhabitats 

within the impoundment created by the dam (Wesley, 2005). This loss of heterogeneity 

adversely affects fish and other species that require a variety of habitats (Wesley, 2005). The 

dam also interferes with free navigation and recreation on the Kalamazoo River (Wesley, 2005). 

Removal of the dam would allow fish to move more freely throughout this section of the river; 

allow for a more natural channel, with associated habitat complexity, in the reach upstream of 

the dam; and remove an impediment to recreational boating.  

Prior to the dam removal, all required federal and state permits, or permit equivalents for 

activities conducted on-site as part of the EPA-directed remedial actions, would be obtained. 

Michigan requires that contractors obtain a Dam Safety Permit for the removal of any regulated 

dam (MDEQ, 2014). Michigan must also issue a CWA Section 401 Water Quality Certification, 

stating that the proposed dam removal will not violate any water-quality standards. There are 

numerous federal permits and consultations required for the dam removal. The CWA 

Section 404 Permit is issued by the U.S. Army Corps of Engineers (USACE) for all activities 

involving the discharge of dredged or fill materials (Lindloff and Wildman, 2006). The Rivers 

and Harbors Act Section 10 Permit would also be obtained, since the Kalamazoo River is defined 

as a “navigable water” under the CWA. Consultations would also be conducted to ensure 

compliance with the Endangered Species Act (ESA), if listed species could be affected by the 

dam removal. Consultations with the Michigan State Historic Preservation Officer (SHPO) 

would be conducted to comply with Section 106 of the National Historic Preservation Act. All 

required permits would be obtained before any progress is made on the dam removal restoration 

project.  

The dam removal itself would not require construction of a WCS, access roads, or staging areas 

– instead, it would use those already constructed for an EPA-directed sediment remedial action.

The dam would be removed from north to south (URS, 2011). Removal of the dam would be 

completed using an excavator with an attached hydraulic hammer (or similar). The engineering 

company performing the removal would choose the correct size hammer based on the structural 

integrity of the dam (Bennink, 2013). It is estimated that it would take 200 hours to remove the 

dam with an excavator. Additional equipment needed for the dam removal would include rubber 

track dump carriers, barges, handheld power tools, cement trucks, and hydraulic cranes. The 

demolition waste would be taken to nearby landfills that have the capacity and capability of 

handling these materials.  
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There are many negative environmental impacts associated with a dam removal process. Soil 

compaction, caused by the use of heavy machinery, is a concern during restoration projects 

because of the negative impact it has on vegetation health. In order to mitigate soil compaction, 

eight inches of chipped wood mulch and a geotextile mat would be placed along the river access 

path. This is an effective method for preventing compaction in areas of medium traffic, such as a 

staging area (Alabama Cooperative Extension System, 2013). To minimize water pollution threat 

caused by potential leaks during construction, a zinc-free, non-toxic, and biodegradable anti-

wear oil would be used to minimize the consequences of a potential leak, thereby posing no 

serious threat to fish or aquatic species (Bennink, 2013). A second pollution concern during 

construction is that of air pollution, primarily fine particulate matter (PM2.5), particulate matter 

(PM10), sulfur dioxide, nitrogen oxide, and carbon monoxide emissions (CDFG and U.S. DOI, 

2012). To limit the amount of pollution, construction equipment would be required to meet the 

latest respective model year emissions standards, depending on the type of equipment (i.e., off-

road construction equipment would meet model year 2015 standards for diesel engines, on-road 

equipment would meet model year 2000 standards, and trucks would meet model year 2010 or 

later standards; CDFG and U.S. DOI, 2012). Many mitigation options could be used to decrease 

noise levels during the project. To the extent feasible, construction would be restricted to occur 

during daylight hours, newer machinery would be used, and noisy operations would take place 

concurrently so as to limit the amount of time of high noise levels (U.S. DOT, 2006). Lastly, the 

construction would be timed to occur during low-flow periods so that water velocities and 

downstream impacts are minimized (American Rivers and Trout Unlimited, 2002). 

3.1.3.1.2 Removal of the Otsego Dam 

Under this proposed project, if the Otsego Dam is not removed as part of remedial actions, then 

the dam would be removed as a restoration project following the EPA-directed removal of PCB 

contaminated sediments as described for the Otsego City Dam in Section 3.1.3.1.1. As shown in 

Figure 1.2, the Otsego Dam is on the mainstem of the Kalamazoo River within the Kalamazoo 

River Superfund Site and downstream of the Otsego City Dam. It was built in 1904 to generate 

power. The power generation infrastructure has been removed and the dam is now owned by 

MDNR (AECOM, 2015). The dam currently is approximately 700-feet-wide, consisting of a 

170-foot-long earthen embankment, a 128-foot-wide concrete spillway, a 135-foot-long center 

earthen section, a 110-foot-long former hydroelectric generation station, and a 157-foot-long 

earthen embankment (Figure 3.4; AECOM, 2015). It creates a head of approximately 5 feet and 

an impoundment area of about 67 acres (AECOM, 2015). 
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Figure 3.4. Otsego Dam. View from the southern bank of the Kalamazoo River. 

Source: URS, 2012. 

The Otsego Dam no longer serves its historical purpose and dam inspections conducted between 

2010 and 2013 indicate that it is in “very poor condition.” As a result of these findings, MDNR 

has proposed to remove the dam and conduct restoration of the aquatic, riparian, and wetland 

habitats for roughly 1.4 miles upstream of the current dam (URS, 2012; AECOM, 2015). The 

Otsego Dam is negatively impacting the river in the same ways as the Otsego City Dam 

(described above) and its removal would allow fish to move more freely throughout this section 

of the river, allow a more natural and complex channel to develop upstream of the dam, and 

remove an impediment to recreational boating.  

Prior to the dam removal, all required federal and state permits would be obtained, as described 

in Section 3.1.3.1.1 for the Otsego City Dam.  

Similar to the proposed Otsego City Dam removal described above, the Otsego Dam removal 

restoration project would make use of the WCS, access roads, and staging areas installed under 

an EPA-directed sediment remedial action. As such, all work would be conducted during low-

flow conditions. The dam removal would be similar to that described in Section 3.1.3.1.1 for the 

Otsego City Dam (URS, 2012). At the time of this writing, MDNR has recently constructed a 

WCS immediately upstream of the Otsego Dam in anticipation of future sediment removal. 

The potential negative environmental impacts of removal of the Otsego Dam would be similar to 

those described above for the removal of the Otsego City Dam, and similar mitigation measures 

would be taken to reduce those impacts. 
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3.1.3.2 Techniques for small barrier removal and replacement 

There may be opportunities to remove or retrofit small barriers to improve fish passage and 

riparian habitat. Restoration may include participating in local utility plans to improve road 

crossings such as replacing a culvert that is too small with a bridge, or removing debris or ballast 

from abandoned railroad crossings. In some instances, utility crossings that were originally 

beneath the streambed may have become exposed and now act as velocity barriers; these 

situations would likely need to be addressed by the utility, although it is possible that the 

Trustees could augment such a project by funding stream restoration beyond what the utility 

might normally do. Similar to the larger dam removals, these smaller projects may require 

evaluating and addressing contaminated sediments and soils that the barrier has impounded 

before restoration of the stream and its riparian habitat are possible.  

Small barrier removal and replacement would require the use of vehicles, heavy mechanical 

equipment, and power tools. Vehicles that may be used would include bulldozers, graders, 

backhoes, dump trucks, and flatbed trucks. Smaller equipment would include chainsaws, power 

augers, and small excavators. This equipment would be transported to the site using existing 

roads and would require a small work zone and staging area, which would be returned to the site 

conditions that existed before this work started. Small barrier removal would generate some 

waste materials, such as rebar, concrete, and riprap, which would require off-site disposal in 

licensed disposal facilities.  

3.1.3.3 Techniques for other fish passage modifications 

Where it is not feasible to remove dams and small barriers, fish passage may be improved 

through engineered technologies, such as fish ladders and retrofits of dams and culverts; or 

through a more natural approach, such as natural bypass channels. Stream channels with high-

quality habitat (e.g., high pool frequency, high wood loading, low gradients) produce greater 

benefits to fish and other organisms; therefore, in prioritizing modifications, the Trustees may 

consider the habitat quality upstream of the barrier. Additional details on rock ramps, replacing 

and retrofitting culverts, fish ladders, and natural bypass channels are provided below. 

Rock ramps typically consist of stepped pools that slow the water, decrease ascent angles, and 

provide resting locations so that fish can easily negotiate the change in water elevation at the 

dam. Rock ramps may be constructed of boulders across the entire river downstream of the face 

of a dam (Figure 3.5), and may also be used to replace a low-height dam. These are becoming 

more common in locations where it is important to maintain existing impoundment elevations for 

some reason, while still attempting to improve aquatic connectivity as much as possible. A 

number of rock ramps have recently been constructed in Michigan, including ones on the 

Thornapple River in the Grand River watershed, on the Shiawassee River in the Saginaw River 

watershed, and on the River Raisin in southeast Michigan.  
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Figure 3.5. Rock ramp on the Thornapple River Village of Nashville, Michigan. This rock 

ramp replaced the Nashville Dam, which was removed in 2009, opening up 60 miles of stream 

to fish passage. 

Source: Terry Heatlie, NOAA, personal communication, November 19, 2013. 

Culverts are rigid structures in a dynamic stream environment. As a stream channel changes over 

time, the culvert is unable to change with it. Replacing or retrofitting culverts, as described in 

the bullets below, can increase stream connectivity and improve fish passage. 

 Undersized culverts can cause water to back up and flood upstream areas, scouring the 

streambed and banks. Widening culverts or replacing them with larger box culverts or 

bridges may reduce these impacts.  

 Culverts perched above the stream channel are a common barrier to fish passage in small 

streams. Raising the water elevation of the pool downstream of the culvert can help 

maintain water levels across the culvert. To reduce erosion, rock ramps can be placed 

below the culvert or at the inlet and outlet of the culvert. Figure 3.6 shows an example of 

a culvert before and after such restoration. 

 Culverts can also be retrofitted with natural designs that better simulate a natural 

streambed. Natural retrofits include placing stones, rocks, or artificial materials on the 

culvert floor, or using an open-bottom culvert that maintains the natural substrate of the 

stream channel. In addition to habitat benefits, natural streambed retrofits also reduce 

water-flow speeds through culverts.  
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Figure 3.6. Replacement of perched culverts. The “perched” culverts in the figure on the left 

prevent upstream fish movement, whereas fish can move through the natural stream channel 

bottom under the concrete arch in the figure on the right. 

Source: Dale Higgins, U.S. Department of Agriculture (USDA) Forest Service. Available: 

http://www.rivercare.org/local/upload/file/P_Sol_Summer_13.pdf. 

Where appropriate, the Trustees may consider using fish ladders, which are intended to allow 

passage of migratory fish upstream and downstream of artificial barriers that they otherwise 

could not pass (Figure 3.7). Ladders are designed for the needs and capabilities of one or more 

species of fish; a range of designs are available. Vertical slot weirs constructed at dams along the 

Kalamazoo River could allow a wide range of fish species to pass upstream and downstream 

(Aggarwal et al., 2012). However, lake sturgeon are apparently unable to use fish ladders to pass 

upstream; this species requires a natural bypass channel, described below (Aggarwal et al., 

2012). 

Natural bypass channels that circumvent an impounded section of a stream and closely mimic 

its natural substrate and hydraulic conditions can improve fish passage (Figure 3.8). Typically, 

only a portion of the stream water is diverted through the bypass channel. The large surface area 

required for construction of the bypass is the main disadvantage of this approach, but bypass 

channels may still be appropriate in some cases.  

The barrier modifications discussed here would require use of similar materials and equipment as 

instream restoration techniques (described in Section 3.1.1.1) and small barrier removal and 

replacement (described in Section 3.1.3.2). They would likely be conducted in any given location 

at the same time as instream restoration to minimize the duration of impacts and reduce the 

amount of transportation required to bring in materials and dispose of waste. 

http://www.rivercare.org/local/upload/file/P_Sol_Summer_13.pdf
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Figure 3.7. Image of a vertical slot fishway. 

Source: MDNR, 2014. 

Figure 3.8. Conceptual layout of natural bypass channel, also called a bypass fishway. 

Source: Adapted from Thorncraft and Harris, 2000. 
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3.1.4 Habitat conservation 

The Trustees may protect habitat to ensure that it is not at risk from future development or 

conversion to undesirable land uses. Protection of land parcels can increase or maintain 

connectivity of habitat along the river and its tributaries and provide buffers that improve water 

quality; conservation efforts that focus on preserving and managing these existing riparian 

habitats can be critical in conserving the biodiversity and ecological processes in the watershed. 

They also offer benefits for recreation, including fishing, birding, or hiking; and help maintain 

the beauty of the region.  

In the Kalamazoo River watershed, opportunities may exist to conserve rare or unique floodplain 

forests, wetlands, and off-channel habitat. Wetlands comprise nearly 13% of the Kalamazoo 

River watershed (NOAA CSC, 2006), natural floodplains span much of the watershed, and 

numerous off-channel habitats are found throughout the watershed. The Trustees intend to 

prioritize high-quality habitats, such as floodplains that are forested and are well-connected to 

rivers and streams, for preservation and management. Preferred projects would protect habitat in 

the Kalamazoo River watershed, preserve the continuity of the river corridor, reduce 

fragmentation and improve/preserve connections among large areas of habitat (e.g., connecting 

the Kalamazoo River corridor with the Gun Lake area), and improve or protect water quality and 

quantity in the Kalamazoo River. Techniques for habitat conservation are described below. 

3.1.4.1 Techniques for habitat conservation 

The Trustees may be able to preserve and manage high-quality riparian habitats through 

conservation easements or land purchases. Opportunities may also exist to acquire adjacent 

uplands to ensure that future development does not affect adjacent riparian habitats. 

Additionally, protection of such upland habitats can provide important habitat for animals that 

use both uplands and riparian habitats, such as birds and turtles. Habitat conservation would not 

require the use of any equipment and would not generate waste materials. However, there could 

be changes in land ownership status or land use as a result of habitat conservation actions.  

3.2 Alternatives Carried Forward for Analysis 

To develop the restoration alternatives, the Trustees considered what types of restoration would 

meet both the specific objectives described in Table 2.1 (Section 2.2) and their overall goal for 

NRDA restoration: to restore and maintain a riverine ecosystem with structural and functional 

components similar to those of the historical Kalamazoo River corridor, before it was degraded 

by dams and waste disposal. If an alternative was considered but did not meet these objectives, it 

was not evaluated in detail. Several alternatives that were initially considered but eliminated in 

this step are described in Section 3.4. 
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The Trustees carried forward three alternatives for in-depth analysis in this RP/PEIS. No 

restoration actions would be implemented under Alternative A, which provides a restoration 

baseline for comparing the two restoration alternatives. Both Alternatives B and C could include 

all of the restoration project categories and the specific projects described in Section 3.1; 

however, they differ in the geographic scope in which these types of restoration project 

categories would be implemented. Alternative B, described in Section 3.2.2, includes restoration 

projects conducted only on the Kalamazoo River and Portage Creek within the Kalamazoo River 

Superfund Site. Alternative C, described in Section 3.2.3, includes all the categories of projects 

outlined in Alternative B within the Kalamazoo River Superfund Site, but also includes 

restoration projects conducted in the broader Kalamazoo River watershed to create an alternative 

source for the ecological services lost or injured by the release of PCBs into the KRE. 

Alternatives B and C would likely include different amounts of each restoration project category 

and would likely differ in when the majority of the restoration would be conducted.  

3.2.1 Alternative A: No Action Alternative 

Under the No Action Alternative, required by the NEPA [40 C.F.R. § 1502.14(d)], the Trustees 

would not initiate any specific actions to restore injured natural resources or compensate the 

public for losses from ongoing natural resource injuries from the release of PCBs into the KRE. 

State and federal agencies would continue to manage, conserve, and protect the Kalamazoo 

River watershed, as outlined in current programs and regulations, other than the NRDA, and 

within current budget constraints. This alternative is included in this analysis to present a 

restoration baseline for the comparison of the impacts of the other two alternatives.  

3.2.2 Alternative B: Restoration of the Kalamazoo River corridor within the Kalamazoo 

River Superfund Site 

Alternative B would consist of restoration of the 129-kilometer (80-mile) stretch of the 

Kalamazoo River corridor and the 4.8-kilometer (3-mile) stretch of Portage Creek within the 

Kalamazoo River Superfund Site (Figure 3.9). This restoration alternative would primarily focus 

on longitudinal connectivity of the river and its riparian corridor, but may also address lateral 

connectivity of the Kalamazoo River with its floodplain and surrounding watershed.  

Under this alternative, the Trustees would conduct restoration actions in coordination with and 

adjunct to EPA-directed response actions (see Section 1.2.2.1). As such, the Trustees could 

conduct restoration in areas that have already been remediated (e.g., the former Plainwell 

Impoundment) and in areas that are upstream of all planned remediation. As EPA-directed 

remediation moves downstream, restoration could continue in newly remediated areas; ideally, 

the Trustees would conduct such restoration in coordination with EPA to maximize efficiencies 
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Figure 3.9. Comparison of geographic scope of Alternatives B and C. 

in design, equipment, and labor. Restoration actions could include any of the desired restoration 

project categories discussed in Section 3.1. This alternative is constrained in terms of space 

(within the Kalamazoo River Superfund Site and along the Kalamazoo River corridor) and time 

(restoration must be in areas that have been remediated by EPA and areas upstream of the 

planned remedy). 

3.2.3 Alternative C: Restoration within the Kalamazoo River watershed 

Alternative C would consist of restoration as described in Alternative B, but also could include 

additional restoration actions of a similar nature in the 5,230-square kilometer (2,020-square 

mile) Kalamazoo River watershed, including projects in tributaries in addition to Portage Creek 

(Figure 3.9). Because of the inclusion of the broader watershed, this alternative places a greater 

emphasis on lateral connectivity to the Kalamazoo River than Alternative B. Under this 
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alternative, the Trustees could conduct restoration actions in locations that have not been affected 

by PCBs, including projects in tributaries other than Portage Creek, and in remediated areas that 

were previously contaminated with PCBs. Currently, the Trustees could conduct restoration in 

the former Plainwell Impoundment and in areas in the watershed that are upstream of PCB 

contamination. As EPA-directed remediation moves downstream, restoration could continue in 

newly remediated areas; ideally, such restoration would be conducted in coordination with EPA 

to maximize efficiencies in design, equipment, and labor. 

Projects in the Kalamazoo River corridor within the Kalamazoo River Superfund Site are 

similarly constrained in terms of time and geography as in Alternative B. However, under this 

alternative, there are more opportunities for earlier restoration actions and for restoration in a 

larger area not directly affected by PCB releases, but which would still provide benefits to 

injured natural resources through overall improvements in water quality and available habitat. 

3.3 Identification of Preferred Alternative 

The No Action Alternative (Alternative A) is the only alternative that does not respond to the 

purpose and need for the action (Section 1.3) and would not achieve the preliminary restoration 

objectives presented in Table 2.1. Existing environmental degradation that is not directly related 

to PCB releases would continue to occur, and perhaps worsen under Alternative A.  

Alternatives B and C are both consistent with the purpose and need for the action, and the 

Trustees’ preliminary restoration objectives. Alternative B could potentially meet most of the 

preliminary restoration objectives. However, because restoration projects would be constrained 

to a smaller portion of the watershed, Alternative B provides fewer opportunities for the 

continuity of habitats within the watershed, ensuring that a variety of habitats are productive, and 

achieving reductions in nonpoint source pollutant loading. Alternative B is also constrained in 

terms of timing; the majority of potential restoration locations have not yet been remediated and 

currently the Trustees would be limited to conducting restoration in the former Plainwell 

Impoundment and in areas in the Kalamazoo River corridor within the Kalamazoo River 

Superfund Site that are upstream of PCB contamination. 

Alternative C could potentially meet all of the Trustees’ preliminary restoration objectives. The 

Trustees have identified Alternative C, restoration within the Kalamazoo River watershed, as 

their preferred alternative because it allows the most flexibility to meet the restoration objectives, 

both in terms of geographic locations and timing.  
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3.4 Alternatives Not Considered for Detailed Analysis 

The Trustees considered some alternatives for restoration that were not carried forward for 

detailed analysis in this RP/PEIS. These include removal of PCBs, a species-specific restoration 

approach (as opposed to a habitat-specific restoration approach), and solely artificial propagation 

of populations.  

To the extent that PCBs are causing injuries to natural resources, the elimination of exposure of 

the injured resources to PCBs could be a part of restoring the resources to baseline over time 

(i.e., the condition the resources would have been in had the PCB releases not occurred). 

Removal of PCBs can reduce the number of years that fish consumption advisories are in place, 

that water-quality standards are exceeded, and that injuries to natural resources occur. However, 

EPA is in the process of removing a substantial amount of PCBs from the KRE; the Trustees 

expect that the response actions will likely move ecosystem recovery toward the natural 

resources baseline to the extent practicable. Removal of additional PCBs, residual to the EPA 

response actions, would likely not be cost-effective nor would additional actions be likely to 

provide a significant incremental reduction in the risk of future injury. Therefore, the Trustees 

are not pursuing additional PCB removal actions as a restoration alternative. The Trustees would 

continue to coordinate with EPA to maximize the benefits of the response actions, as they did 

during the Plainwell Impoundment Time-Critical Removal Action in 2007–2009 (see 

Section 1.2.2.3). 

The Trustees also considered species-specific restoration, which would consist of planning and 

implementing individual restoration projects to benefit individual species or groups of similar 

species that have been injured by PCBs. Restoration would focus on the specific habitats that are 

critical to the survival and reproduction of the target species. This type of restoration would 

benefit key species, and could accelerate the recovery of some of the natural resources that were 

most severely affected by PCBs. However, this type of restoration would likely be inefficient at 

restoring the broader range of affected natural resources and services. It would also not be 

particularly effective at achieving the Trustees’ objectives, which are focused on restoring the 

interconnected functions of habitats (presented in Table 2.1, Section 2.2). 

Artificial propagation of populations (“stocking”), with or without habitat restoration, can 

maintain populations in aquatic systems. Stocking of hatchery species and selective breeding are 

components of this approach. The Trustees did not elect to evaluate this method alone as it was 

insufficient to achieve the Trustees’ goals, but the Trustees may incorporate it as a component of 

certain restoration projects under the preferred alternative (see Section 3.1.2.2, which describes 

techniques for reintroduction and enhancement of native plants and Section 3.1.2.3, which 

describes techniques for reintroduction and enhancement of native animals). 



 

4. Environmental Setting/Affected Environment

This chapter describes the baseline environmental setting that could be affected by the 

restoration alternatives.  

The proposed natural resource restoration activities would be implemented in the Kalamazoo 

River watershed. As discussed in Chapter 3, the Trustees are considering two different 

geographic alternatives for the implementation of restoration projects. When discussing 

implementation of restoration projects, the potentially affected environment for Alternative B is 

the KRE, which is a geographical subset of the Kalamazoo River watershed. The environment 

potentially affected by Alternative C is the Kalamazoo River watershed. To address the effects of 

either alternative, this chapter describes the environmental setting of the watershed and the areas 

that may be affected by the proposed restoration. 

In compliance with NEPA, CEQ, and NOAA regulations and guidelines, the description of the 

affected environment and the environmental consequences of the alternatives (discussed in 

Chapter 5) focus on those areas that are potentially impacted by anticipated restoration actions. 

These include: 

 Water resources and water quality 
 Geologic resources and sediment quality 
 Biological resources 
 Air quality 

 Socioeconomic resources and environmental justice 
 Recreation and land use  
 Noise 
 Cultural resources. 

We have omitted areas where impacts of the alternatives are not anticipated or are insignificant, 

as well as areas that are considered irrelevant to the anticipated actions. Additional NEPA 

analysis would be conducted if a proposed project has adverse effects that would affect these 

areas. These include: 

 Aesthetics, light, and glare: Impacts on aesthetics, light, and glare from restoration 

would either be non-existent or minor. Impacts on aesthetics such as disturbed soils and 

the storage of equipment would be insignificant as the Trustees would use best 

management practices to manage solid waste and debris, maintain a neat and organized 

work site, and provide appropriate sanitation facilities. Light pollution refers to excessive 

or obtrusive artificial light and glare refers to conditions where visibility is impaired by 

light pollution. The Trustees do not anticipate any impacts associated with light and glare 

unless restoration work is done at night. However, nighttime restoration work would be 
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required to comply with local light and glare regulations and follow best management 

practices to minimize light and glare pollution.  

 Public services and utilities: Public services include transportation, police, fire, and other 

emergency services; and utilities include electric power, gas/steam/oil, 

telecommunications, water facilities, storm drainage, and sanitary sewer systems. The 

restoration activities would not disrupt, damage, or cause any impact to these services 

and utilities. The Trustees would conduct a review of the locations of buried power lines 

and other utilities during the project design and work with utility companies before 

projects are implemented to avoid accidental impacts. 

 Energy and natural resources: There would be no anticipated effects on energy and 

natural resources. The restoration alternatives involve no long-term consumption of 

energy resources. Landowners have historically harvested small amounts of timber from 

private land in the basin (see Osteen and Chappelle, 1982). However, this restoration 

program would be unlikely to affect private timber harvest lands because it would be 

focused on the stream corridor and limited associated uplands. Additionally, because the 

lower Kalamazoo River was designated a Wild and Scenic River in 1981, any new 

development, exploration, or production of oil, gas, salt brine, sand/gravel, or minerals is 

not permitted within 300 feet of the designated river or tributaries (MDNR, 1981). 

 Hazardous materials and wastes: Restoration would not involve the use of hazardous 

materials, cause any releases of hazardous substances, or generate hazardous waste. As 

discussed in the description of dam removal techniques (Section 3.1.3.1), the Trustees 

would conduct restoration only in any areas where remediation of PCBs has already 

occurred, or in conjunction with a removal action conducted by regulatory agencies 

(e.g., a dam removal following removal of contaminated sediments).  

 Health and safety: Human health and safety risks include any hazardous, unhealthy, or 

unsanitary conditions causing unreasonable threats to health, safety, and welfare. Health 

and safety risks for the general population include those associated with exposure to 

bodies of water (i.e., drowning, hypothermia), hazardous weather, trips and falls, 

illnesses/sickness, contact with wildlife, and exposure to contaminants. Health and safety 

risks associated with transportation and construction activities would also include 

physical injuries and exposure to construction-related contaminants. Safety hazards to the 

general public would be insignificant because construction activities would control access 

to the restoration site. The Occupational Safety and Health Administration (OSHA) sets 

standards to assure healthy and safe working conditions. Under OSHA requirements, 

restoration actions would be required to have associated health and safety plans that 

detail concerns and address best practices to protect workers. If necessary, an analysis of 

potential health and safety impacts would be conducted on a project-specific basis.  
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4.1 Water Resources and Water Quality 

4.1.1 Water resources 

The Kalamazoo River watershed encompasses approximately 5,230 square kilometers 

(2,020 square miles; Figure 4.1) and was formed after the retreat of glaciers approximately 

10,000 years ago (Farrand and Eschman, 1974). The glaciation left behind moraine and outwash 

deposits that influence local hydrology, channel morphology, and stream gradients. The 

watershed contains sands, gravels, loam, and clays associated with glacial outwash and moraines, 

as well as lake (i.e., lacustrine) deposits. Areas with finer sediments associated with outwash and 

moraines are typically used for agriculture, whereas steeper-sloped moraines with coarser 

material are usually forested because they are unsuitable for agriculture. 

Figure 4.1. Kalamazoo River watershed. Watershed subdivided into five mainstem segments 

with distinct characteristics and natural resources. 

Source: Wesley, 2005. 



Environmental Setting/Affected Environment (Final, 8/2016) 

Page 4-4 
 

The mainstem of the Kalamazoo River is approximately 198 kilometers (123 miles) long and 

flows from the Town of Albion, Michigan, to Lake Michigan near the City of Saugatuck, 

Michigan (MDNR, 1981). The north and south branches of the Kalamazoo River originate at 

more than 305 meters (1,000 feet) above sea level, join at Albion, and drop to approximately 

177 meters (580 feet) above sea level at the mouth of the river. The watershed contains 

approximately 872 kilometers (542 miles) of stream tributaries, most notably Rice Creek, Battle 

Creek River, Portage Creek, and Rabbit River (MDNR, 1981).  

The physical environment of the Kalamazoo River watershed changes over the course of the 

river from its headwaters to its mouth (see Figure 4.1). The river originates as a spring-fed pond 

in Hillsdale County, Michigan. The South Branch Kalamazoo River headwaters segment begins 

as a small stream and increases in flow as it meanders through a broad glacial-fluvial valley for 

72 kilometers (45 miles). Downstream of the confluence with the North Branch Kalamazoo 

River, the Kalamazoo River is joined by Wilder, Rice, and Harper creeks, which further increase 

the flow. This upper segment has relatively stable flows and meanders freely for another 

48 kilometers (30 miles). Between the confluence with the Battle Creek River to the City of 

Otsego, the Kalamazoo River flow increases further because of inputs from Wabascon Creek, 

Augusta Creek, Portage Creek, Battle Creek River, the Gun River, and groundwater inflows. In 

this 80-kilometer (50-mile) middle segment, the river channel meanders between moraine 

features and broad valleys. Downstream of Otsego, the Kalamazoo River is constrained through 

a relatively narrow, glacial-fluvial valley for approximately 39 kilometers (24 miles) until it 

reaches Lake Allegan Dam (lower segment). Downstream of Lake Allegan Dam, the Kalamazoo 

River shifts to a very low gradient and warmer temperatures as it meanders across a lacustrine 

plain along large wetlands for 42 kilometers (26 miles) until it reaches Lake Michigan (mouth 

segment). This section of the river has been designated a Wild and Scenic River by the Michigan 

Natural Resources Commission under the Natural Rivers Act (now Part 305 of the Natural 

Resources and Environmental Protection Act, Act 451 of the Public Acts of 1994; MDNR, 

1987). 

Approximately 889 millimeters (35 inches) of precipitation falls in Kalamazoo County each 

year, with the majority of it falling between April and September (NOAA, 2013). Precipitation in 

the headwaters of the Kalamazoo River averages 889 millimeters (35 inches) per year, is lower 

in the middle reaches (averaging 813–864 millimeters, 32–34 inches per year), and is highest at 

an average of 914 millimeters (36 inches) per year in the lower reaches. Snowfall in the upper 

reaches averages 1,016 millimeters (40 inches) per year, whereas the lower reaches average 

2,032 millimeters (80 inches) per year, largely because of increases in cloudiness associated with 

Lake Michigan (Wesley, 2005).  
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There are 110 dams in the Kalamazoo River watershed that are registered with MDEQ, 14 of 

which are on the mainstem (Wesley, 2005).
1
 There may also be any number of small

unregistered dams in the watershed. Between Morrow Lake, just upstream of the City of 

Kalamazoo and the river mouth, the river alternates between free-flowing sections and a series of 

low-head dams. The Plainwell, Otsego, and Trowbridge dams were lowered to their sill levels in 

the early 1970s, and by lowering the water level, sediments that were formerly in the 

impoundments became floodplain soils (Blasland, Bouck & Lee, 1992). The Plainwell Dam was 

eventually removed, but downstream of Plainwell the river is still impounded by the Otsego City 

(see Figure 4.2), Otsego, Allegan City, and Lake Allegan (or Calkins) dams. These dams, which 

no longer serve any of their historical purposes with the exception of Lake Allegan Dam which is 

being used for hydropower, alter the natural gradients of the river, block fish passage, fragment 

the river system, and eliminate many rapid and riffle areas that are important for fish spawning. 

The dams decrease the water velocity upstream, which makes the river wider and shallower, and 

cause increased deposition of fine sediments and increased water temperatures (Wesley, 2005). 

Additionally, the dams affect water quality by increasing downstream temperatures, decreasing 

dissolved oxygen, and storing suspended sediments. The dams disrupt the natural patterns of 

discharge and flooding of the river, increasing erosion and decreasing inputs of nutrients to the 

floodplain. The dams also interfere with human uses of the river, including recreational 

navigation. 

From May 1 to October 31 each year, all waters of Michigan, including the Kalamazoo River, 

are designated for the following uses: agriculture, navigation, industrial water supply, public 

water supply, warmwater fishery, other indigenous aquatic life and wildlife, partial body contact 

recreation, and total body contact recreation (MDEQ, 1994; Kalamazoo River Watershed 

Council, 2011). Water from the Kalamazoo River and its tributaries is used for irrigating crops 

and watering livestock, as well as for industrial water supplies. The Kalamazoo River also 

receives discharge from industry and municipal sewage treatment facilities. There are no 

municipal drinking water intakes on the river; the main source of drinking water is groundwater. 

The lowest two-mile reach of the Kalamazoo River closest to Lake Michigan is designated as a 

federal channel, and is maintained by USACE through dredging (USACE, 2014). 

1. The Plainwell Dam was removed during the 2007–2009 Time-Critical Removal Action. The Ceresco Dam

was removed during 2013–2014 as restoration for injuries due to the Enbridge oil spill in 2010. 
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Figure 4.2. Current condition of the Otsego City Dam. Photograph aiming north; upstream 

is to the right and downstream is to the left. 

Source: URS, 2011. 

4.1.2 Water quality 

Water in the Kalamazoo River watershed has historically been affected by discharges from 

industries and municipalities, nonpoint sources of pollution associated with agriculture and urban 

development, and aerial deposition (Wesley, 2005; Kalamazoo River Watershed Council, 2011). 

Water quality is generally good in the headwaters and upper mainstem segments (Wesley, 2005). 

The middle segment flows through the major urban areas of Battle Creek and Kalamazoo, and 

has historically experienced low dissolved oxygen levels caused by excessive nutrients from 

wastewater discharges. Water quality in the lower mainstem segment is affected by inputs 

upstream and the City of Allegan. Lake Allegan has a long history of nutrient problems and 

eutrophication. High phosphorous concentrations in Lake Allegan contribute to excessive algal 

growth and seasonally low dissolved oxygen levels (Wesley, 2005). 



Environmental Setting/Affected Environment (Final, 8/2016) 

Page 4-7 
 

There are 94 permitted municipal and industrial discharges to surface waters in the Kalamazoo 

River watershed (Wesley, 2005). These discharges, permitted by the State of Michigan through 

the National Pollution Discharge Elimination System, include effluent from municipalities 

(e.g., wastewater treatment plants, storm sewers), industrial discharges (e.g., cooling water, 

process wastewater), and other sources such as discharges from campgrounds, animal feeding 

operations, and rest areas. The permits contain limits for parameters that affect water quality 

(e.g., metals, organics, dissolved oxygen, solids, nutrients, oil and grease, temperature, chlorine). 

The limits are set with the intention of maintaining water quality in the receiving waters. 

Nonpoint sources of pollution, such as urban and agricultural runoff and uncontrolled sediment 

runoff from construction activities, also contribute to water-quality problems in the Kalamazoo 

River watershed (Wesley, 2005).  

In addition to these general water-quality concerns, surface water is also affected by PCBs 

released from Kalamazoo-area paper mills. In the Stage I assessment (MDEQ et al., 2005a), the 

Trustees found that PCB concentrations measured in surface water downstream of facilities 

owned by the potentially responsible parties exceeded water-quality standards for the protection 

of wildlife and the protection of humans against cancer. 

The Kalamazoo River has also been affected by a pipeline oil spill. In July 2010, a 30-inch-

diameter oil pipeline owned by Enbridge Energy ruptured near Marshall, Michigan, and released 

crude oil into a wetland area and Talmadge Creek, and from there into the Kalamazoo River. 

Enbridge Energy has estimated it discharged over 843,000 gallons of crude oil (NTSB, 2012), 

but other estimates are substantially greater. Much of the oil entered the Kalamazoo River, 

contaminating at least 38 miles of the river downstream into the impoundment formed by 

Morrow Dam. This dam is the upstream boundary of the Kalamazoo River Superfund Site. 

Although oil from the Enbridge spill has not been detected downstream of Morrow Dam, areas 

upstream of the dam that had previously been used as reference areas for PCB studies related to 

the Kalamazoo River Superfund Site were impacted by this oil spill. 

In general, Kalamazoo River water quality has improved and continues to improve as a result of 

laws intended to protect water quality and provide for the remediation of contaminated 

sediments. Surface water in the Kalamazoo River watershed is protected by Michigan Water 

Quality Standards (Part 31 of 1994 Public Act 451). MDEQ monitors water quality to determine 

compliance with the law. However, some areas within the watershed are not attaining their 

designated uses. Under Section 303(d) of the CWA, states are required to develop lists of 

impaired waters that are too polluted or degraded to meet water-quality standards and designated 

uses. These impaired waterways are then prioritized, and the State of Michigan establishes limits 

for pollutant loadings (referred to as Total Maximum Daily Loads) that are intended to reduce 

instream concentrations to acceptable levels. 

Designated uses that have been identified as impaired in portions of the Kalamazoo River 

watershed include fish consumption, warmwater fishery, other aquatic life and wildlife, and body 
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contact recreation (Kalamazoo River Watershed Council, 2011). These impairments are caused 

by contaminants such as PCBs and mercury, nutrients such as phosphorus, physical alterations to 

substrate and flow regimes, sedimentation and siltation, and the presence of bacteria 

(e.g., E. coli). The designated uses of agriculture, industrial water supply, and navigation are 

being met throughout the watershed, and the designated use of public water supply is not 

applicable because surface water is not used as a community water source. In 2001, MDEQ 

established a Total Maximum Daily Load intended to reduce concentrations of phosphorus in 

Lake Allegan to less than 60 micrograms per liter (MDEQ, 2001).  

4.2 Geologic Resources and Sediment Quality 

Soils in the Kalamazoo River watershed range from clay and silt to sand and organic materials 

(Kalamazoo River Watershed Council, 2011). About 70% of the watershed is covered with 

coarse-textured soils that are relatively permeable to infiltration of water (Kalamazoo River 

Watershed Council, 2011). According to soil maps of the watershed, approximately 52% of the 

soils are sandy, loamy sand, or sandy loam; 34% of the soils are silt loam or loam; and 14% of 

the soils are clay loam, silty clay loam, sandy clay, silty clay, or clay (see Figure 4.3; Wesley, 

2005). 

Sediments in the Kalamazoo River consist of variable proportions of particles, ranging from fine 

clay to large boulders, as well as organic matter (CDM, 2003). The former impoundment areas 

are associated with increased siltation and decreased particle sizes relative to most of the rest of 

the river (CDM, 2003). Areas with cobbles and gravel substrates are unevenly distributed 

throughout the river.  

Because of their chemical properties, the majority of PCBs released to the environment tend to 

accumulate in sediments rather than being dissolved in the water column. In the Stage I 

assessment (MDEQ et al., 2005a), the Trustees found that sediments are and have been injured 

by PCBs in Portage Creek and the lower 129 kilometers (80 miles) of the Kalamazoo River. PCB 

concentrations in portions of the Kalamazoo River watershed are high enough to cause toxic 

effects in benthic invertebrates, mink, and bald eagles.  

The Trustees concluded in the Stage I injury assessment report that, based on the history of PCB 

releases from the facilities and the history of PCB concentrations reflected in sediment core data, 

it is likely that PCB concentrations in sediment have been sufficient to have caused injuries from 

as early as the 1950s and will continue to cause injuries until the sediment PCB-to-receptor 

pathway is broken by remedial actions (see Section 1.2.2.2; MDEQ et al., 2005a). Actions taken 

by EPA to date have reduced PCB concentrations in sediments in some areas of Portage Creek 

and Area 1 of OU5 (see Section 1.2.2.1).  
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Figure 4.3. Generalized map of Kalamazoo River watershed soil types. Group A = sandy, 

loamy sand, or sandy loam; Group B = silt loam or loam; Group C = clay loam, silty clay 

loam, sandy clay, silty clay, or clay. 

Source: Wesley, 2005, Figure 22. 

Kalamazoo River sediments are also affected by nonpoint sources of pollution and atmospheric 

deposition of pollutants (Kalamazoo River Watershed Council, 2011). These are discussed 

further in Section 4.1.2. 

4.3 Biological Resources 

The Kalamazoo River watershed comprises a diversity of habitats that support a broad range of 

species. Aquatic habitat consists of surface water and sediments that support all or a portion of 

the lifecycles of benthic invertebrates, fish, and birds and mammals that feed on aquatic 

organisms. Riparian zones and wetlands along the Kalamazoo River provide food and cover for 

both aquatic organisms and terrestrial organisms (MDEQ et al., 2005a). The Kalamazoo River 

watershed is also home to unique wetlands, including prairie fens that occur in glacially 

deposited, mineral-rich soil that is only found in southern Michigan and other glaciated Midwest 

states. Prairie fens are typically part of a large wetland complex that supports a variety of 
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wetland communities (Kost et al., 2007). Restoration projects conducted under this plan may be 

evaluated under subsequent tiered documents for compliance with laws and regulations that 

protect biological resources as needed (see Section 7.2).  

4.3.1 Fish 

As of 2005, MDNR identified 102 species of fish in the Kalamazoo River watershed 

(Section A.1 in Appendix A, Table 18; Wesley, 2005). The species that inhabit different portions 

of the watershed are determined in large part by the temperature of the water and the nature of 

the stream substrate and available habitat. Figure 4.4 shows the classifications of the main stream 

segments of the Kalamazoo River watershed developed by the Fisheries Division of MDNR. 

Figure 4.4. Stream classifications of Kalamazoo River watershed. 

Source: Wesley, 2005, Figure 30. 

The fish community changes as the aquatic habitat changes from the headwaters to the mouth of 

the Kalamazoo River (see Figure 4.1 for segment boundaries). In the cool to cold waters of the 

headwaters mainstem segment and Portage Creek, the fish community is dominated by brown 

trout, mottled sculpin, white sucker, stonecat, and rock bass. In the upper river segment, which is 
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also relatively cool compared to downstream reaches, northern hog sucker, white sucker, and 

stonecat are common. Game species in this segment include rock bass, smallmouth bass, and 

northern pike. The middle mainstem segment is classified as warmwater and supports a different 

mixture of fish species, including white sucker, golden redhorse, common carp, common shiner, 

striped shiner, smallmouth bass, and rock bass. The distribution of fish species in Portage Creek 

is similar to those found in the headwaters of the Kalamazoo River but is affected by a series of 

dams on the creek. Data from a fish survey of Portage Creek is included in Section A.2 in 

Appendix A (Smith, 2011). Bluegill and common carp are the most abundant species in Morrow 

Lake, which also supports game species such as channel catfish, smallmouth bass, northern pike, 

and walleye. Common carp, white sucker, and blackside darter are commonly found in the lower 

mainstem segment, a large warmwater stream. Lake Allegan, which is also in the lower segment, 

contains a degraded warmwater fish community, dominated by common carp and channel 

catfish. The fish community in the mouth segment reflects the large size of that segment and its 

barrier-free connection to Lake Michigan. The dominant species in this reach include flathead 

catfish, walleye, quillback carpsucker, freshwater drum, gizzard shad, alewife, and various 

migratory salmon species; lake sturgeon are also found in this segment. Appendix B provides a 

complete list of the common and scientific names of all species identified in this report. 

Additional ecological characteristics of the dominant fish species in the Kalamazoo River is in 

Table 4.1.  

Table 4.1. Kalamazoo River dominant fish species ecological characteristics 

Species 

Physical/general 

description Nativity and distribution 

Diet/impact to ecosystem 

relevance 

Flathead 

catfish 

One of the largest members 

of the catfish family. 

Flathead catfish have a 

slender, elongated body that 

becomes moderately robust 

in adults. The protruding 

lower jaw is an important 

characteristic when 

identifying the species as it 

distinguishes flathead catfish 

from other catfish and 

contributes to flathead catfish 

being placed in their own 

genus. 

Non-native to the Kalamazoo 

River. Flathead catfish are 

native to central parts of the 

continent but have been 

intentionally introduced to 

eastern and western areas. 

The native range of flathead 

catfish includes a broad area 

west of the Appalachian 

Mountains encompassing 

large rivers of the 

Mississippi, Missouri, and 

Ohio basins; it extends as far 

north as North Dakota, as far 

west as New Mexico, and as 

far south as eastern Mexico. 

Flathead catfish prey heavily on 

native fish and their introduction is 

recognized as the most 

biologically harmful of all fish 

introductions in North America. 

Flathead catfish have carnivorous 

food habits and the ability to 

disperse rapidly with a rapid 

population growth rate, causing 

concern among ichthyologists and 

management agencies. 
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Table 4.1. Kalamazoo River dominant fish species ecological characteristics (cont.) 

Species 

Physical/general 

description Nativity and distribution 

Diet/impact to ecosystem 

relevance 

Walleye Although walleye are the 

largest member of the perch 

family, they are considered 

a fairly small predatory fish. 

They may grow to be 

21 inches in length and weigh 

3 to 4 pounds.  

Native to the Kalamazoo 

River. Overall, walleye are 

native to freshwater rivers 

and lakes of the northern 

United States and Canada. 

Walleye are a voracious predator, 

and preys on small bass, trout, 

pike, perch, and sunfishes. 

Walleye feed actively all winter, 

providing a year-round sport 

fishery. 

Quillback 

carpsucker 

Quillback carpsucker have a 

subterminal mouth with no 

barbels. They have a white 

belly with yellow or orange 

lower fins, and a tail and 

dorsal fin that are usually 

gray or silver. Quillback 

carpsucker get their common 

name from the long quill that 

is formed via the first several 

fin rays of their dorsal fin. 

Native to the Kalamazoo 

River, their native range 

includes the Great Lakes and 

St. Lawrence River, Hudson 

Bay, and Mississippi River 

basins from Quebec to 

Alberta and south to 

Louisiana. 

Quillback carpsucker are an 

important component of the food 

chain, serving as prey for 

numerous species, especially 

northern pike and muskellunge. 

They are omnivores and bottom 

feeders with a diverse diet 

consisting of insect larvae and 

various aquatic vegetation, 

crustaceans, algae, leaves, clams, 

and mollusks. 

Freshwater 

drum 

Freshwater drum are a 

laterally compressed, silver, 

deep-bodied fish with a long 

dorsal fin relative to their 

total length. Their mouth is 

sub-terminal with a blunt 

rounded snout. Freshwater 

drum closely resemble their 

saltwater relative, the red 

drum. 

Native to the Kalamazoo 

River, their native range 

includes east of the Rocky 

Mountains in the 

St. Lawrence-Great Lakes, 

Hudson Bay, and Mississippi 

River basins from Quebec to 

northern Manitoba and 

southern Saskatchewan in 

Canada, and south to the Gulf 

of Mexico. 

An adult freshwater drum diet 

consists mainly of immature 

insects, minnows, amphipods, 

crayfish, and mollusks, while 

young fish feed on zooplankton. 

Freshwater drum will feed 

throughout all hours of the night. 

They are managed mainly as a 

sportfish throughout the Great 

Lakes region. 

Gizzard 

shad 

Gizzard shad have a short, 

wide upper jaw and a weak, 

relatively smaller lower jaw. 

They have a highly reduced 

lateral line system, a feature 

shared by other members of 

the herring family. 

Native to the Kalamazoo 

River, their native range 

includes St. Lawrence-Great 

Lakes, Mississippi, Atlantic, 

and Gulf Slope drainages 

from Quebec to central North 

Dakota and New Mexico, and 

south to central Florida and 

Mexico. 

Gizzard shad consume 

phytoplankton and zooplankton. 

Because of their feeding habits and 

abundance, they can affect primary 

productivity, thereby indirectly 

affecting the food source of other 

planktivorous fish. Gizzard shad 

have been widely used as a food 

source for game fish, with varied 

success in management of this 

species. 
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Table 4.1. Kalamazoo River dominant fish species ecological characteristics (cont.) 

Species 

Physical/general 

description Nativity and distribution 

Diet/impact to ecosystem 

relevance 

Alewife Alewife are a small herring 

with a dark dorsal side that is 

bluish to greenish, and light 

sides with horizontal darker 

stripes. 

Non-native to the Kalamazoo 

River, these fish are native to 

the Atlantic Coast from Red 

Bay (Labrador, Canada) to 

South Carolina, and found in 

many landlocked 

populations. Alewife were 

intentionally placed in the 

Great Lakes and stocked in 

Michigan inland waters. 

Alewife can be disruptive to 

indigenous food webs. The 

disappearance of native 

planktivorous salmonids, such as 

whitefish in the Great Lakes, has 

been attributed in part to the 

introduction of alewife, which 

reduced zooplankton populations. 

Alewife are a very important 

species in the history of biological 

invasions in the Great Lakes. 

Periodic large-scale die-offs 

littered the beaches of the Great 

Lakes with rotting fish in the 

1960s; such die-offs can pose both 

a nuisance and a health hazard. 

Lake 

sturgeon 

Lake sturgeon are a bottom 

feeder with a partly 

cartilaginous skeleton, with a 

streamlined shape and skin-

bearing rows of bony plates 

on their sides and back, 

resembling an armored 

torpedo. They use their 

elongated snout to stir up 

sediments on the beds of 

rivers and lakes while 

feeding. 

Native to the Kalamazoo 

River, their range is from the 

St. Lawrence-Great Lakes, 

Hudson Bay, and Mississippi 

River basins from Quebec to 

Alberta, and south to 

Alabama and Louisiana. 

Lake sturgeon are vulnerable to 

population declines through 

overfishing due to their extremely 

slow reproductive cycle. 

Environmental detriment has also 

led to the recent decline of lake 

sturgeon populations. There are 

currently many sturgeon fishing 

limitations in place in Michigan 

water bodies and other states 

across the United States.  

Sources: MDNR, 1994; USDA, 2015; USGS, 2015. 

MDNR has managed the recreational fishery in the Kalamazoo River since the late 1880s 

(Wesley, 2005). In the past, MDNR has stocked various reaches with recreational species, such 

as brook, brown, and rainbow trout; northern pike; tiger muskellunge; smallmouth bass; walleye; 

channel catfish; rainbow smelt; Atlantic salmon; and Chinook salmon. The Kalamazoo River 

system is generally conducive to a warmwater fishery, although a number of tributaries are cool 

enough to support a quality trout fishery. An anadromous fish-stocking program was initiated on 

the lower Kalamazoo River in 1969. The chinook fishery (in the fall) and the steelhead fishery 

(throughout the winter and early spring) are generally productive. Brown trout are also fished 

during the fall and winter at the Lake Allegan Dam and in the lower river areas (MDNR, 2002).  
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The South Branch of the Kalamazoo River has been popular with mainly local anglers since the 

early 1950s, when trout stocking began. The river was stocked with legal-size rainbow trout from 

1950 through 1954, and with brown trout yearlings from 1973 through 1993. The South Branch 

of the Kalamazoo River is classified as a second-quality trout feeder stream. It is one of only five 

designated trout streams in the Jackson Fisheries District. The section of the South Branch of the 

Kalamazoo River that has historically been managed for brown trout is approximately 7 miles 

long. Although there is a considerable amount of favorable trout habitat in the managed section 

of the South Branch, significant amounts of sand limit production in this stream. Sand covers 

30–90% of the stream bottom in the area managed for trout, which negatively impacts the fish 

community. In addition to physical degradation, the Kalamazoo River has never been chemically 

rehabilitated since the wide array of PCBs were dumped in the river as a result of carbonless 

paper production before these chemicals were banned in the 1970s (MDNR, 1994). 

Fish in the Kalamazoo River watershed are affected by water-quality problems, alterations or 

barriers to movement, habitat degradation, and the introduction of invasive species (Wesley, 

2005). Despite increasingly effective wastewater treatment facilities and enforcement efforts, 

pollution problems still occur in the Kalamazoo River. Contaminants in the watershed, including 

PCBs and mercury, are present in fish tissue at concentrations sufficient to issue fish 

consumption advisories for the protection of human health and pose risks to piscivorous 

(i.e., fish-eating) wildlife (MDEQ et al., 2005a). Fishing for warmwater fish in the lower 

Kalamazoo River would be significantly more popular if overall water quality were improved.  

The Michigan Department of Community Health has issued an advisory warning against eating 

fish obtained from the Kalamazoo River (Kalamazoo to Saugatuck) because of the known high 

PCB levels, which exceed USDA limits. Legislation to control PCBs in Michigan was initiated 

by Part 147, PCB Compounds, of the 1994 Public Act 451. This law limited concentrations of 

chemicals and regulated the sale, labeling, transportation, and disposal of PCB products in the 

State of Michigan. PCBs are also controlled at the federal level by the Toxic Substances Control 

Act, Public Law 94-469. This law became effective on January 1, 1977 and prohibited the 

manufacture, processing, distribution, and use of PCBs after July 2, 1979, unless specifically 

exempted by EPA. These strict measures will control future introductions of PCBs in the 

Kalamazoo River watershed, but PCBs will continue to be an environmental contaminant for 

some time due to their persistence in the environment and historical widespread use (MDNR, 

2002). 

4.3.2 Aquatic invertebrates 

Macroinvertebrates are organisms that are large (macro) enough to be seen with the naked eye 

and lack a backbone (invertebrate). They inhabit all types of running waters, from fast-flowing 

mountain streams to slow-moving murky rivers. Benthic invertebrates (e.g., clams, snails, 

mussels, and the larval forms of some insects, such as dragonflies, midges, and mayflies) live or 
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feed on the bottom of aquatic habitats. Most aquatic invertebrates live part or most of their 

lifecycle attached to submerged rocks, logs, or vegetation.  

These invertebrates are vital in the aquatic food chain, playing essential roles in energy and 

nutrient transfer from primary producers, such as algae and phytoplankton, to predatory fish and 

as decomposers. They are also frequently used as indicators of water and habitat quality. The 

presence of sensitive species, such as mayflies, caddisflies, and stoneflies, is indicative of good 

water quality. According to EPA, aquatic macroinvertebrates are good indicators of water quality 

for the following reasons (U.S. EPA, 2015): 

 They are affected by physical, chemical, and biological conditions of a stream 

 They cannot escape pollution and show effects of short- and long-term pollution events 

 They may show cumulative impacts of pollution 

 They may show impacts of habitat loss not detected by traditional water-quality 

assessments 

 They are a critical part of a stream’s food web 

 Some are very intolerant of pollution 

 They are relatively easy to sample and identify. 

However, pollution and ongoing environmental degradation severely limit aquatic invertebrate 

production. Extremely polluted waters that receive high inputs of organic matter or nutrient 

enrichment tend to have a low diversity of macroinvertebrates. The quality of the 

macroinvertebrate community varies throughout the watershed (Wesley, 2005). It is generally 

good to excellent in the headwater, upper, and middle segments, where sensitive species can be 

found. Wesley (2005) was unable to find any surveys of the invertebrate community in the lower 

and mouth segments.  

As benthic macroinvertebrates tend to remain in their original habitat, they are affected by local 

changes in water quality. Some are capable of tolerating greater loads of pollution than others. If 

pollution in an area is severe, or is moderate but sustained over time, the whole community 

structure may simplify in favor of tolerant species. Although the abundance of certain species 

may increase, the diversity and the number of different species in a given area decrease. By 

assessing indicator species, diversity, and functional groups of the benthic macroinvertebrate 

community, it is possible to determine water quality (U.S. EPA, 2015). Turbidity reduces light 

penetration and submerged aquatic plant productivity, in turn, affects macroinvertebrates 

depending on plant matter for food and predator macroinvertebrates that rely heavily on visual 

location of prey. In addition, filtering mechanisms of filter feeders may be blocked by sediment. 
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Bivalves (e.g., mussels and clams) are indicator species that generally cannot tolerate high 

turbidity. Mussels eat by filtering bacteria, protozoans, algae, and other organic matter from the 

water. They draw water into their body through their incurrent siphon, remove food and oxygen 

with their gills, and then expel the filtered water through their excurrent siphon. Food particles 

are carried to the mussel’s mouth by tiny hair like cilia located on the gills. As filter-feeders, 

large quantities of sediments and free-flowing organic matter can prevent bivalves such as 

mussels from feeding sufficiently (USDA, 2015). 

Twenty-three species of mussels have been documented in the Kalamazoo River watershed 

(Mulcrone and Mehne, 2001; Wesley, 2005). As previously stated, because mussels cannot move 

very far and are sensitive to pollution and siltation, their presence is an indicator of good water 

quality. Mulcrone and Mehne (2001) found that the diversity of mussel species was lowest in the 

middle reaches of the river, from Plainwell to below Allegan City Dam, and hypothesized that 

this might result from the presence of impoundments and historically poor water quality in these 

reaches. Mucket were the most abundant species across all of the locations that Mulcrone and 

Mehne (2001) surveyed between Battle Creek and Saugatuck. Mucket are vulnerable to habitat 

degradation and catastrophic events, such as oil spills. The majority of the mucket’s lifespan is 

spent buried in the bottom sediments of the water body and they often live in multi-species 

communities called mussel beds. 

The white heelsplitter and pocketbook mussels were also common in the Kalamazoo River 

watershed. Downstream of Lake Allegan Dam the mussel community is dominated by the 

mapleleaf. Mulcrone and Mehne (2001) did not find any mucket in their survey of the lower 

reaches, although historical records indicate that they were previously found in Saugatuck. The 

absence of mucket may be related to limitations of fish hosts or unsuitable habitat conditions. 

Several species were found only downstream of Lake Allegan Dam, including the mapleleaf, the 

pimpleback, the fawnsfoot, and the deertoe. Two invasive species were collected by Mulcrone 

and Mehne (2001): zebra mussels were found downstream of Lake Allegan Dam and in Lake 

Allegan, and Asian clams were found at multiple locations upstream of Lake Allegan Dam. 

Zebra mussels are small shellfish named for the striped black and pale pattern of their shells. 

Color patterns can vary to the point of having only dark or light-colored shells and no stripes. 

They are typically found attached to any stable substrate, even to other mussels by threads 

extending from underneath their shells. Zebra mussels are native to Europe in the Black, 

Caspian, and Azov seas. Zebra mussels were first discovered in 1988 in the Great Lakes in the 

Canadian waters of Lake St. Clair, a water body connecting Lake Huron and Lake Erie. By 1990, 

zebra mussels had been found in all of the Great Lakes. The following year, zebra mussels 

moved into the Illinois and Hudson rivers (USGS, 2015). 

Asian clams are native to temperate to tropical southern Asia west to the eastern Mediterranean; 

Africa, except in the Sahara Desert; and the southeast Asian islands south into central and eastern 

Australia. Since this species was introduced to the United States in 1938, Asian clams have 

spread into many of the major waterways across the country, encompassing 38 states and the 
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District of Columbia. Asian clams have the ability to reproduce rapidly and an adaptable 

tolerance of cold temperatures (2–30°C) has resulted in rapid swings in population sizes from 

year-to-year in northern water bodies. The most prominent effect of the introduction of the Asian 

clam into the United States has been biofouling, especially of complex power plant and industrial 

water systems. In addition to competing with native species for resources, Asian clams have also 

been documented to alter benthic substrates and cause problems in irrigation canals, pipes, and 

drinking water sources (USGS, 2015).  

The presence of these invasive species may affect the ability of native species to survive by 

reducing available habitat, covering the valves of native mussels, and decreasing their ability to 

feed (Wesley, 2005). Specifically, zebra mussels can reduce filtration rates by requiring more 

frequent interruption of filtering or slower pumping rates. In addition to the effect of zebra 

mussels on the aquatic ecosystem, these bivalves can have costly negative effects on human 

infrastructure. Navigational buoys have been sunk under the weight of attached zebra mussels. 

Fishing gear can be irreversibly damaged by mussel encrusting if left in the water for long 

periods of time. The deterioration of dock pilings has increased when they are encrusted with 

zebra mussels. The continued attachment of zebra mussels can cause corrosion of steel and 

concrete, affecting the structural integrity of water supply pipes of hydroelectric and nuclear 

power plants, public water supply plants, and industrial facilities (USGS, 2015). 

4.3.3 Wildlife 

A wide variety of wildlife also uses the Kalamazoo River basin. Many of these species are 

dependent on the river and its tributaries for cover, water, and food.  

4.3.3.1 Birds 

Many birds use the Kalamazoo River watershed for nesting, feeding, and resting. More than 

218 resident and migratory species are regularly found in the watershed (Wesley, 2005).
2
 These

include a variety of aquatic birds (e.g., dabbling and diving ducks, swans, grebes, herons, 

sandpipers, mergansers, cormorants, osprey, kingfishers, gulls), songbirds, upland game birds 

(e.g., turkeys, pheasant, grouse), and raptors (e.g., bald eagles, hawks, owls).  

2. A complete list of these species can be found in Table 28 of Wesley, 2005.
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4.3.3.2 Amphibians and reptiles 

Fifty-four species of amphibians and reptiles have been found in the Kalamazoo River 

watershed, including turtles, snakes, salamanders, lizards, frogs, and toads (Wesley, 2005).
3

4.3.3.3 Mammals  

There are at least 40 mammal species known to use the area, including rodents, bats, beaver, 

otter, muskrat, mink, raccoon, fox, and deer (Wesley, 2005).
4

4.3.4 Vegetation 

The Kalamazoo River watershed currently has remnants of the historical oak savanna 

(characterized by grassy prairie-type ground cover beneath an open tree canopy) and prairie 

(i.e., tallgrass) habitats that once dominated the landscape. The dominant terrestrial vegetation 

communities in the Kalamazoo River watershed include: 

 Dry southern hardwood forest – forests of dry upland sites with burr oak, black oak, or 

white ash dominating 

 Moist southern hardwood forest – forests that occur in richer and moister soils and are 

dominated by beech and sugar maple 

 Wet lowland forest – forests characterized by willow, cottonwood, or bottomland 

floodplain forest, including sycamore, silver maple, and ash  

 Grassland-savanna complex – includes the combination of prairies, sedge meadows, and 

savannas, characterized as treeless or with scattered trees and dominated by grasses or 

wet or dry sedges (Chapman and Brewer, 2008; Kalamazoo River Watershed Council, 

2011). 

Approximately 13% of the Kalamazoo River Watershed is forested and non-forested wetlands 

(Kalamazoo River Watershed Council, 2011). The Kalamazoo River watershed also contains 

prairie fens, a type of wetland habitat with high rates of groundwater through-flow that is found 

only in the glaciated Midwest (Kalamazoo River Watershed Council, 2011). These fens typically 

contain switchgrass, Indiangrass, big bluestem, sedges, rushes, Indian plantain, and prairie 

3. A complete list of these species can be found in Table 27 of Wesley, 2005.

4. A complete list of these species can be found in Table 29 of Wesley, 2005.
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dropseed. The upland edges of these fens also support tamarack, dogwood, bog birch, poison 

sumac, and the invasive glossy buckthorn.  

4.3.5 Federally listed species 

The ESA [16 U.S.C. §§ 1531–1544] provides protection for species in danger of extinction 

throughout all or a significant portion of their range, as well as designation of critical habitat for 

those species. A number of federally listed threatened and endangered species under DOI’s 

jurisdiction have been identified by the USFWS as occurring in the counties of the Kalamazoo 

River watershed (Table 4.2; USFWS, 2015b). There are no federally protected species under 

NOAA’s jurisdiction in the Great Lakes. Based on occurrence records and specific habitat 

requirements, none of the restoration alternatives are expected to affect the following species: 

rufa red knot, Powesheik skipperling, snuffbox, clubshell, Pitcher’s thistle, and Eastern prairie 

fringed orchid. Therefore, they will not be analyzed in this document. 

Table 4.2. Federally listed endangered, threatened, and candidate species in the vicinity of 

the Kalamazoo River watershed 

Common 

name 

Federal 

status 

Critical habitat identified/ 

preferred habitat Counties affected 

Indiana bat Endangered No critical habitat identified in Michigan.  

Inhabit caves for winter hibernacula and trees 

for summer roosts.  

Kalamazoo, Ottawa, 

Allegan, Van Buren, Kent, 

Barry, Eaton, Calhoun, 

Jackson, and Hillsdale 

Northern long-

eared bat 

Threatened, 

but an interim 

final rule is in 

place to 

protect the 

species 

No critical habitat rules have been published. 

Inhabit caves for winter hibernacula and trees 

for summer roosts. 

Kalamazoo, Ottawa, 

Allegan, Van Buren, Kent, 

Barry, Eaton, Calhoun, 

Jackson, and Hillsdale  

Karner blue 

butterfly 

Endangered Critical habitat defined. 

Inhabit pine barrens dominated by pitch pines 

and scrub oak. 

Allegan and Kent 

Mitchell’s satyr 

butterfly 

Endangered No critical habitat rules have been published. 

Inhabit Prairie Fens (117 are located in 

Michigan). 

Kalamazoo, Van Buren, 

Barry, and Jackson  

Poweshiek 

skipperling
a

Endangered Proposed critical habitat. 

Inhabit high-quality remnant (untilled), wet-

mesic to dry tallgrass prairies, moist meadows, 

or prairie fen habitat. 

Jackson and Hillsdale 
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Table 4.2. Federally listed endangered, threatened, and candidate species in the vicinity of 

the Kalamazoo River watershed (cont.) 

Common 

name 

Federal 

status 

Critical habitat identified/ 

preferred habitat Counties affected 

Snuffbox
a 

Endangered No critical habitats have been published. 

Inhabit small- to medium-sized creeks in areas 

with a swift current. Also found in Lake Erie 

and some larger rivers. 

Kent 

Clubshell
a 

Endangered No critical habitat rules have been published. 

Inhabit clean, coarse sand, and gravel in runs, 

often just downstream of a riffle, in streams 

and small rivers. 

Hillsdale 

Rufa Red knot
a 

Threatened No critical habitat rules have been published. 

Transient species in this area of Michigan. 

Ottawa, Allegan, and 

Van Buren 

Pitcher’s 

thistle
a

Threatened No critical habitat rules have been published. 

Inhabit stabilized dunes and blowout areas 

(areas where blowing sand has migrated 

inland). 

Ottawa, Allegan, and 

Van Buren  

Eastern prairie 

fringed orchid
a 

Threatened No critical habitat rules have been published.  

Inhabit mesic prairie areas and wetlands such 

as sedge meadows, marsh edges, even bogs. 

Eaton 

Copperbelly 

water snake 

Threatened No critical habitat rules have been published. 

Inhabit wooded and permanently wet areas 

such as oxbows, sloughs, brushy ditches, and 

floodplain woods. 

Calhoun, Hillsdale, and 

Eaton 

Eastern 

massasauga 

Candidate No critical habitat rules have been published. 

Inhabit shallow wetlands and adjacent upland 

habitat. 

Kalamazoo, Allegan, 

Van Buren, Kent, Barry, 

Eaton, Calhoun, Jackson, 

and Hillsdale  

a. While this species occurs within the listed county or counties, it has not been observed within the portion of

the county or counties that is within the Kalamazoo River watershed (L. Williams, USFWS, personal 

communication, July 9, 2015). Based on the occurrence records and the specific habitat requirements of this 

species, none of the restoration alternatives are expected to affect this species and impacts on this species will 

not be analyzed in this document. 

Source: USFWS, 2015b. 

Several species on this list can be found in drier upland habitat. The Indiana bat, for example, is 

known to occupy wooded areas that are located along or within one to three miles of small-to-

medium river and stream corridors or upland forests, as well as lowland, floodplain forests. The 

northern long-eared bat, a threatened species, hibernates in caves during the winter and roosts in 
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trees during the summer (USFWS, 2015a). Both the Indiana bat and the northern long-eared bat 

inhabit a variety of intact and altered woodland habitats and hibernate in caves and mines. The 

Karner blue butterfly is found in pine barrens and oak savannas, where its larvae’s only known 

food source, wild lupine, is located. 

Several of the threatened and endangered species are associated with wetland and riparian areas. 

The Mitchell’s satyr butterfly is found in fens and wetlands with carbonate-rich water. The 

copperbelly water snake is found in wooded, permanently wet areas such as oxbows, sloughs, 

ditches, and wooded floodplains. The eastern massasauga rattlesnake, a candidate species, also 

lives in wet areas such as wet prairies, marshes, and low riparian areas along rivers and lakes.  

4.4 Air Quality 

Sources of air pollutants include fuel combustion (stationary and mobile), industrial processes, 

solvent uses, agriculture, dust, and fires. The Clean Air Act [CAA; 42 U.S.C. §§ 7401–7626] 

regulates air emissions from stationary and mobile sources to protect human health and the 

environment. Under the CAA, EPA sets National Ambient Air Quality Standards (NAAQS) for 

pollutants that are harmful to public health and the environment, such as ozone and particulate 

pollution. EPA is responsible for establishing primary and secondary NAAQS for six criteria 

pollutants: carbon monoxide, lead, nitrogen dioxide, ozone, particulate matter, and sulfur 

dioxide. Under the CAA, each state has the authority to establish stricter air-quality standards, 

which Michigan has established under state law, Part 55 (air Pollution Control) of the Natural 

Resources and Environmental Protection Act, Public Act 451 of 1994 (U.S. EPA, 2014). The Air 

Quality Division of the MDEQ is responsible for developing and implementing state 

requirements, and enforcing compliance with state and federal air-quality requirements. Federal 

regulations designate Air Quality Control Regions (AQCRs) as nonattainment areas if 

concentrations of one or more of the criteria pollutants exceed the NAAQS. Attainment areas are 

AQCRs with levels below the NAAQS. 

Michigan has a network of air monitors maintained under its State Implementation Plan that 

demonstrate attainment with the NAAQS, provide the public with real-time air-quality 

measurements, track trends, and assist with the development of air pollution abatement strategies 

(MDEQ, 2015). The Kalamazoo River watershed is primarily in AQCR 125: South Central 

Michigan, with small portions falling in AQCR 122: Central Michigan, and AQCR 82: South 

Bend/Benton Harbor. The counties in which the Kalamazoo River watershed is located are in 

attainment with the NAAQS for carbon monoxide, sulfur dioxide, lead, ozone, particulates, and 

nitrogen dioxide; there are no nonattainment areas in the Kalamazoo River watershed (MDEQ, 

2016). 

There is one air-quality monitoring station in the Kalamazoo River watershed, located in 

Kalamazoo, which monitors low-level ozone and particulate matter; the monitoring station is 
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maintained and operated by MDEQ (2013). In 2012, ozone concentrations at this station slightly 

exceeded the EPA air-quality standard of 0.075 parts per million on several occasions, but the 

particulate matter readings were below relevant standards (MDEQ, 2013).  

4.5 Socioeconomic Resources and Environmental Justice 

4.5.1 Socioeconomic resources 

The Kalamazoo River flows through 10 counties in southwest Michigan (Allegan, Barry, 

Calhoun, Eaton, Hillsdale, Jackson, Kalamazoo, Kent, Ottawa, and Van Buren). As of 2000, 

approximately 400,000 people lived in the watershed (Kalamazoo River Watershed Council, 

2011). The majority of this population resides in the municipalities of Kalamazoo (74,262) and 

Battle Creek (52,347; U.S. Census Bureau, 2014). In 2012, approximately 80% of the population 

of Kalamazoo County was White, 11% was Black, 4% was Hispanic, 2% was Asian, and a small 

percentage was of Native American or mixed race (U.S. Census Bureau, 2014). 

The Kalamazoo River watershed currently supports a mixture of agricultural production, light 

and heavy industry, and recreational businesses (Kalamazoo River Watershed Public Advisory 

Council, 1998). The median household income in the City of Kalamazoo in 2008–2012 was 

$31,189, and the median value of owner-occupied housing was $99,900 (U.S. Census Bureau, 

2014). The region’s strongest economic sectors are agriculture and tourism. The area has 

experienced manufacturing job losses in recent years; however, growth in population in the area 

is expected over the next few decades and the economy has been shifting toward the service 

sector. Growth in the low carbon/new energy economy is expected to provide additional 

opportunities in the coming years (Kalamazoo River Watershed Council, 2011).  

4.5.2 Environmental justice 

The State of Michigan developed an Environmental Justice Plan (MDNRE, 2010) to promote fair 

economic development for all communities and people in Michigan. The Environmental Justice 

Plan for the State of Michigan and Michigan Department of Natural Resources and Environment 

identified the state’s Environmental Justice Areas of Concern. There are three areas of concern in 

the Kalamazoo River watershed: Kalamazoo, Springfield, and Battle Creek.  

4.6 Recreation and Land Use 

According to the 2005 and 2006 land use and land cover dataset developed by NOAA, land use 

in the Kalamazoo River watershed is dominated by agriculture, which represents 50% of the 

watershed (NOAA CSC, 2006). Forested land comprises 22% and urban areas comprise about 
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9%, whereas wetlands comprise nearly 13% of the watershed. Agriculture dominates in the 

upper watershed, forest dominates in the lower watershed, and the majority of urban areas are 

located in the middle reaches (Figure 4.5). Because of the historical development of mills and 

other industries along the river, urban areas are located along the river corridor and therefore 

have a disproportionate impact on water quality (Kalamazoo River Watershed Council, 2011). 

Figure 4.5. Land use and land cover in the Kalamazoo River watershed. 

Source: NOAA CSC, 2006. 

Approximately 223 square kilometers (86 square miles) in the Kalamazoo River watershed are 

publicly owned (Kalamazoo River Watershed Council, 2011). Public lands include the Allegan 

State Game Area (194 square kilometers, 75 square miles), the Fort Custer Recreation Area 

(12 square kilometers, 4.7 square miles), and about one-fifth of the Yankee Springs Recreation 

Area (4 square kilometers, 1.6 square miles) (Kalamazoo River Watershed Council, 2011). 

The main agricultural crops are corn, soybeans, wheat, and oats; specialty crops include fruit, 

maple syrup, honey, wine, nursery plants, and Christmas trees (Kalamazoo River Watershed 

Public Advisory Council, 1998). Dairy and beef cattle, sheep, pigs, and poultry are also raised in 

the watershed. Industries include paper products, pharmaceuticals, cereal and food products, 
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automobile and aircraft parts, and office furniture. Commercial areas are centered in Kalamazoo 

and Battle Creek. Recreational businesses include golf courses, archery ranges, horseback riding, 

boat and canoe rentals and charters, marinas, fishing, skiing, snowmobiling, and sledding. 

The river provides important natural resource and recreational services year-round. In addition to 

the public lands described above, the watershed also has city and county parks and paths, some 

of which provide access to the riverfront, and nature areas and preserves (including the 

W.K. Kellogg Biological Station run by Michigan State University, the Kalamazoo Nature 

Center, and the Binder Park Zoo in Battle Creek). The paved multi-purpose Kalamazoo River 

Valley Trail is currently being developed; 17 of the planned 35 miles have been constructed 

(Kalamazoo County Government, 2014). When complete, it will link more than 140 miles of 

trail connecting the Battle Creek Linear Park, the Kal-Haven State Park Trail, and the Portage 

Bicentennial Park Trail. A broad array of recreational opportunities are available in the 

Kalamazoo River watershed, including camping, fishing, skiing, sledding, snowmobiling, 

horseback riding, golf, wildlife observation, hunting, canoeing, and boating (MDNR, 1981). 

Sport fishing is a popular recreational activity in Michigan. In the lower part of the Kalamazoo 

River below Lake Allegan Dam, anglers target coldwater sport fish such as Chinook salmon and 

rainbow trout, as well as walleye, smallmouth bass, bluegill, and catfish (MDEQ et al., 2005b). 

Warmwater species caught farther upstream include largemouth bass, panfish, carp, and suckers 

(MDNR, 1981). 

4.7 Noise 

Typical outdoor noise levels vary depending on the location and land use type. Sound levels that 

can be sensed by the human ear are measured in A-weighted decibels (dBA). In urban areas, 

noise sources include transportation (e.g., vehicles, trains, aircraft), industrial facilities, and 

construction activities, which typically range from 60 to 65 dBA. In agricultural areas, the use of 

heavy equipment and vehicles can be a source of noise. In portions of the watershed that are 

natural areas with limited development, ambient noise levels are relatively low (typically 

50 dBA). Noise levels can differ depending on the source and duration, the existing site 

conditions, and existing ambient noise levels. Typical ambient noise levels that people are 

exposed to on a daily basis range from 50 to 55 dBA. Construction equipment can cause an 

increase in noise levels of up to 30 to 35 dBA from ambient levels. Table 4.3 provides sound 

levels of typical construction equipment that could be used during the restoration activities.  
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Table 4.3. Noise levels of construction equipment 

Construction equipment Noise level at 50 feet (dBA) 

Bulldozer 85 

Crane 85 

Excavator 85 

Dump truck 84 

Generator 82 

Compactor 80 

Front-end loader 80 

Source: FHWA, 2011. 

4.8 Cultural Resources 

Prior to contact with European explorers, areas around Kalamazoo were occupied by a series of 

tribes, including mound-builders who left their distinctive marks in the surrounding areas. By the 

later 1600s when the first European explorers transited the area, the land was occupied by the 

Potawatomi Tribe, a branch of the greater Algonquin people (Kalamazoo Public Library, 2015). 

The first permanent settlements by Europeans came in the early 1800s, and Kalamazoo and the 

surrounding area became an agricultural center linked to trade centers, initially by river travel 

and subsequently by railroads. As the area industrialized in the later 1800s, the river was used as 

a power source for mills, and beginning in the early 1900s, the river powered electrical 

generating stations. By the mid-1900s a number of paper mills were located on the river, and the 

pollution from the mills became an issue both locally and nationally (Kalamazoo River 

Watershed Council, 2011). 

The Area of Potential Effect for the proposed action includes the streambeds and riparian areas 

that would be subject to restoration activities and the area within one mile of the proposed action 

area for potential visual impacts on listed and eligible historic properties. Within one mile of the 

project area there are approximately 65 properties that are either listed or documented as being 

eligible for listing in the National Register of Historic Places. Most of the properties are historic 

buildings or districts, but also include river bridges and historic sites. There are no listed 

prehistoric sites within the project area, but because of the importance of the river to indigenous 

people, prehistoric artifacts may be discovered by ground-disturbing actions in the streambeds 

and riparian areas.



 

5. Environmental Consequences

In this chapter the Trustees describe the reasonably foreseeable consequences of implementing 

the alternatives proposed in Chapter 3 on the physical, biological, and human environment 

described in Chapter 4.  

As remedial investigations and the selection of remedial actions are ongoing for the Kalamazoo 

River Superfund Site, the entirety of the potentially responsible parties’ natural resource 

damages liability has not yet been resolved. As remediation progresses downriver, the Trustees 

and the potentially responsible parties will have opportunities for additional natural resource 

damage settlements that could provide for additional funding to implement restoration projects. 

Other than the proposed removal of the Otsego and Otsego City dams, specific projects have not 

yet been selected. Given that opportunities for projects may arise in conjunction with response 

activities, this evaluation is largely being conducted at a programmatic level. The Trustees 

anticipate that most impacts would be the same or less than the impacts identified in this 

RP/PEIS, and in that situation, an EA or Categorical Exclusion (CE) could be developed that 

tiers off of this RP/PEIS, as allowed by CEQ’s NEPA regulations at 40 C.F.R. § 1502.20.  

Potential impacts would be reduced in several ways. First, the Trustees’ project evaluation 

criteria (Table 2.2, Section 2.3) encourage the selection of projects that do not negatively impact 

the environment. Upon selecting projects, the Trustees would employ a variety of mitigation 

measures to reduce the limited short-term environmental impacts of the restoration alternatives 

(see Appendix D of NOAA, 2015, for guidance on mitigation measures). Mitigation measures 

include avoiding impacts by not taking a certain action or parts of an action; limiting the degree 

or magnitude of the action; reducing or eliminating the impact over time by preservation and 

maintenance actions; and rectifying or compensating for the impact by repairing, rehabilitating, 

restoring, or replacing the affected environment [40 C.F.R. § 1508.20]. In addition to specific 

mitigation measures that are discussed in the sections that follow, the Trustees would use 

adaptive management techniques to minimize impacts and would conduct project monitoring and 

rectify problems as they arise (see Section 2.4). 

The following sections discuss potential impacts of the various restoration project categories 

anticipated under each of the alternatives on each resource area described in Chapter 4.  

5.1 Characteristics of Potential Impacts 

The potential environmental impacts of the alternatives are discussed in terms of their type, 

duration, and significance. The types of impacts caused by an action include direct 

(i.e., occurring contemporaneously at or near the place of that action) and indirect (i.e., occurring 

later or at a distance from the place of the action due to cascading effects, but still reasonably 
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foreseeable). Additionally, impacts are also classified as either adverse (i.e., having a negative 

impact on the environment) or beneficial (i.e., having a positive impact on the environment). The 

duration of impacts is presented in terms of short- and long-term timeframes. Short-term 

impacts are generally associated with the implementation of the action, whereas long-term 

impacts are generally associated with the lasting impacts of the action after it is complete. The 

significance of impacts describes the magnitude of the impact and is assessed qualitatively as 

either no impact, minor (i.e., small magnitude impacts that are likely to not be measurable), 

moderate (i.e., impacts that are more observable, and potentially more amenable to quantification 

or measurement, but would not be considered severe), or major (i.e., severe impacts). This 

document also discusses beneficial impacts on habitat. Cumulative impacts resulting from the 

incremental impact of the proposed action added to other past, present, or reasonably foreseeable 

future actions are discussed separately in Chapter 6.  

5.2 Water Resources and Water Quality 

5.2.1 Alternative C (Preferred Alternative)  

5.2.1.1 Aquatic habitat restoration 

Long-term, moderate to major, beneficial impacts would be expected from the establishment of a 

functioning and healthy aquatic habitat. The removal of sediment overburden, the establishment 

of proper grade lines and a flow regime, and the establishment of proper bed sediments and 

banks would decrease sediments and nutrient loading of the river, both decreasing algae and 

eventually increasing water clarity. 

Short-term, moderate, adverse impacts would be expected from the effects of restoration 

activities, such as erosion and sedimentation. The Trustees would adopt best management 

methods for sediment management, such as not using heavy equipment in the stream and using 

matting and fencing to prevent erosion while vegetation is being reestablished. They would also 

time removal activities during typical low-flow periods to minimize short-term negative impacts 

on surface water quality. 

5.2.1.2 Riparian and wetland habitat restoration 

Long-term, moderate to major, beneficial impacts would be expected from the establishment of 

riparian buffers and wetland habitat. Riparian buffers often utilize mechanisms to ensure water 

quality and protect water resources from excess nutrient influx and sedimentation. The 

establishment of wetlands and emergent aquatic vegetation would enable plants to utilize some 

nutrients in the river and minimize the dissolved nutrients responsible for algae blooms, water 

color, and odors. 
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Short-term, moderate, adverse impacts on water quality and water resources would be expected 

from the restoration of riparian and wetland habitats. Sediment and nutrient releases would cause 

cloudy water and perhaps algae blooms. There could be intermittent, short-term interruption of 

flow and a concurrent loss of the water volume flow due to the use of coffer dams, dikes, and 

other restoration techniques. The Trustees would minimize erosion by using temporary erosion 

controls and limiting disturbance to the minimum area and length of time necessary, as well as 

by ceasing work when conditions would disturb erosion control measures. 

5.2.1.3 Barrier removal 

Long-term, moderate, beneficial impacts would be expected from barrier removal. 

Impoundments are a major source of water loss on the environment due to evaporation and cause 

water temperatures to increase. The removal of dams and other barriers would return the base 

flow of the river and feeder streams to their near-natural flow regimes. 

Short-term, minor to moderate, adverse impacts on water quality and water resources would be 

expected from the removal of dams, which can cause temporary sedimentation and erosion. 

Short-term adverse effects of a dam removal are generally short-lived and can be minimized by 

adopting best management practices for sediment management, such as conducting activities 

during low-flow periods (The Heinz Center, 2002; Stanley and Doyle, 2003) and using matting 

and fencing to prevent erosion while vegetation is being reestablished. Erosion would be 

minimized by using temporary erosion controls and limiting disturbance to the minimum area 

and length of time necessary, as well as by ceasing work when conditions would disturb erosion 

control measures. 

5.2.1.4 Habitat conservation 

The establishment of habitat conservation areas would have a long-term, major, beneficial 

impact on water resources and water quality. The establishment of healthy vegetative 

communities rather than disturbed earth and development would improve water quality in the 

Kalamazoo River watershed.  

No short-term impacts would be expected from habitat conservation since no construction 

activities would occur and the action is to preserve habitat. 

5.2.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.2.1). The extent of the impacts would differ in terms of geographic scope because the 

area affected by Alternative B would only include the Kalamazoo River corridor and Portage 
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Creek within the Kalamazoo River Superfund Site. The timing of the impacts would also be later 

because restoration opportunities under Alternative B would be limited to areas that are upstream 

of all planned remediation or where EPA has remediated PCBs.  

5.2.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

water resources and water quality conditions would remain as described in Section 4.1. No 

effects on water resources or water quality would be expected (Table 5.1). 

Table 5.1. Water resources and water quality summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on water 

resources or water 

quality would be 

expected. 

Impacts would be similar in nature 

but differ in terms of geographic 

scope and timing than those 

described for Alternative C.  

No long-term impacts would be 

expected.  

Short-term, minor to moderate, adverse impacts on 

water resources and water quality would be 

expected during restoration activities. 

Long-term, moderate to major, beneficial impacts 

on water resources and water quality would be 

expected from aquatic habitat restoration, riparian 

and wetland habitat restoration, barrier removals, 

and habitat conservation. 

5.3 Geologic Resources and Sediment Quality 

5.3.1 Alternative C (Preferred Alternative) 

Alternative C would have no impact on geologic resources in the area and thus will not be 

further discussed in this section. Sediment quality impacts would be expected, and are analyzed 

below.  

5.3.1.1 Aquatic habitat restoration 

Long-term, moderate, beneficial impacts on sediment quality would be expected from aquatic 

habitat restoration activities. A critical goal of the restoration would be to provide appropriate 

sediment structure to enhance habitat. Headwaters restoration should be expected to establish 

riffle/pool habitat to enhance habitat opportunities for a number of organisms by allowing short 

sections of rapid flow, alternating with stretches of slower, deeper, cooler waters.  
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Short-term, moderate, adverse impacts would be expected from restoration activities. Mitigation 

measures such as those described in Section 5.2.1 would be used to avoid erosion and 

sedimentation and surveys would be conducted prior to construction to identify river reaches that 

would not require extensive re-grading after the flow regime is altered. 

5.3.1.2 Riparian and wetland habitat restoration 

Long-term, major, beneficial impacts on sediment quality would be expected from riparian and 

wetland habitat restoration. The establishment of riparian buffer zones and healthy wetlands 

would reduce sediment in stormwater runoff and vastly decrease the amount of instream 

sedimentation from normal rainfalls. 

Short-term, moderate, adverse impacts would be expected from siltation created by construction 

and restoration activities (i.e., from erosion and runoff) while establishment of these habitats is 

completed. Mitigation measures such as those described in Section 5.2.1 would be implemented 

to intercept runoff and prevent additional sedimentation. Compaction of soils would be 

minimized by using existing roads when possible. Where feasible, heavy equipment would be 

used in less-sensitive areas and would be operated in ways that minimize impacts (e.g., using low 

pressure tires or temporary mats to protect sensitive soils).  

5.3.1.3 Barrier removal 

Long-term, major, beneficial impacts on sediment quality would be expected from barrier 

removal. Rivers naturally convey sediment through cycles of accretion and erosion. Barriers can 

rob downstream reaches of sediment and result in excess erosion downstream. Likewise, areas 

immediately above barriers contain excess fine sediments over potentially large areas that then 

have reduced diversity of benthic habitat types. Sediment deposited upstream of barriers can also 

be released suddenly in large quantities during extreme events such as torrential rain or barrier 

failure. The suddenly released sediment can then bury and suffocate organisms downstream. 

Removal of barriers would eliminate these impacts and restore the natural distribution and 

dynamics of sediments both upstream and downstream of the barrier. The elimination of physical 

barriers and reestablishment of higher river-flow velocities would increase sediment transport to 

the river reaches downstream of the dam (Doyle et al., 2000, 2005; Bednarek, 2001; Hart et al., 

2002). By mobilizing fine sediments, coarser substrates such as sand, gravel, and cobbles would 

be exposed and riffle-pool sequences may be restored (Bednarek, 2001). For example, following 

a dam removal on the Milwaukee River in Wisconsin, Kanehl et al. (1997) observed a significant 

increase in rocky substrate, which is a preferred habitat for many native aquatic organisms, 

within the area of the former dam impoundment.  
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Short-term, moderate, adverse effects would be expected from construction and restoration 

activities and sediment release during excavation. Mitigation measures such as those described in 

Section 5.2.1, and using technologies such as caissons and clam-shell dredging, would minimize 

sediment release.  

5.3.1.4 Habitat conservation 

Establishment of habitat conservation areas would have a long-term, major, beneficial impact on 

sediment quality. The establishment of healthy vegetative communities rather than disturbed 

earth and development would minimize the amount of sediment runoff in stormwater and 

increase the chemical quality of the sediment that reaches the river. A reduction in nutrient 

releases would be expected as well. 

No short-term impacts would be expected from habitat conservation since no construction 

activities would occur and the action is to preserve habitat. 

5.3.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.3.1). The extent of the impacts would differ in terms of geographic scope because the 

area affected by Alternative B would only include the Kalamazoo River corridor and Portage 

Creek within the Kalamazoo River Superfund Site. The timing of the impacts would also be later 

because restoration opportunities under Alternative B would be limited to areas that are upstream 

of all planned remediation or where EPA has remediated PCBs. 

5.3.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.2. Cobbles and gravelly areas would become 

inundated with finer-grained sediments and habitat for aquatic insects and other invertebrates, 

including endangered and threatened fresh-water mussels, would continue to be degraded 

(Table 5.2). 
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Table 5.2. Geological resources and sediment quality impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on 

geologic resources 

or sediment 

quality would be 

expected. 

Impacts would be similar in nature 

but differ in terms of geographic 

scope and timing than those 

described for Alternative C.  

No long-term adverse impacts on 

sediment quality would be 

expected.  

No impacts on geologic resources 

would be expected. 

Short-term, moderate, adverse impacts on sediment 

quality would be expected during restoration 

activities. 

Long-term, moderate to major, beneficial impacts on 

sediment quality would be expected from aquatic 

habitat restoration, riparian and wetland habitat 

restoration, barrier removals, and habitat 

conservation. 

No impacts on geologic resources would be expected. 

5.4 Biological Resources 

5.4.1 Fish  

5.4.1.1 Alternative C (Preferred Alternative) 

5.4.1.1.1 Aquatic habitat restoration 

Long-term, minor, beneficial impacts on fish would be expected from aquatic habitat restoration 

activities. The overall restoration of the Kalamazoo River instream habitat combined with 

restoration that reduces water temperature improves river habitat and fish survival. Adequate 

water quality for fish health is a necessity, and long-term improved water quality would be 

expected from the restorative efforts. Aquatic habitat restoration would improve water quality, 

and result in a beneficial impact for fish currently dwelling in areas of the river with poorer 

quality. Under the preferred alternative, an increase in reproduction would be expected to occur 

in restored river habitats, leading to a sustainable increase in the total amount of fishes over time. 

Short-term, minor, adverse impacts on some non-target species could occur as a result of actions 

to control invasive aquatic species. The Trustees would mitigate the adverse impacts of 

controlling invasive species by returning non-target species to the environment whenever 

possible and carefully washing equipment to prevent the accidental spread of invasive species. 

5.4.1.1.2 Riparian and wetland habitat restoration 

Long-term, direct and indirect, minor to moderate, beneficial impacts on fish would be expected 

from riparian and wetland habitat restoration activities. Wetlands, and the area where the water 

meets dry land, known as the “riparian zone” or “riparian buffer,” are critical to the health of any 

water body. Restored riparian zones aid in filtering pollutants out of rainwater before they reach 
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the river, providing a healthier aquatic environment for fish. Healthy wetlands and riparian zones 

slow the runoff of rainwater, thus reducing flooding, and providing higher-quality habitat for a 

wide variety of fish species in the water. Aquatic habitat restoration measures considerably 

change river morphology and create more natural conditions by improving habitat diversity. The 

resulting restored riparian areas aid in flood control, purify water, and provide an overall better 

habitat for fish species, including off-channel rearing and spawning habitat. 

Short-term, minor, adverse impacts on fish would be expected from riparian and wetland habitat 

restoration. Riparian restoration would result in short-term sedimentation and turbidity, which 

would affect fish populations and reproduction throughout the duration of the riparian restoration 

action. However, these short-term, minor, adverse impacts would be negligible when compared 

to the long-term beneficial impacts of improved fish habitat and overall improvement to the 

health of the water body and riparian areas.  

5.4.1.1.3 Barrier removal 

Long-term, moderate, beneficial impacts on fish would be expected from the removal of barriers. 

Migratory fish in the Kalamazoo River, such as walleye and white sucker, would greatly benefit 

from barrier removal as a result of increased mobility in the river system. Barrier removal could 

also increase the abundance and diversity of fish species by providing a broader range of habitat 

and substrate and may reduce conditions favorable to invasive species (Bednarek, 2001). These 

improvements to the complexity and quality of habitat would also provide direct and indirect 

long-term benefits to biological resources, such as higher productivity, increased feeding 

opportunities, and lower predation rates. 

Short-term, minor, adverse impacts on fish would be expected during barrier removal activities. 

The dam removal would not occur until all contaminated sediments were remediated. Therefore 

no toxic materials would be expected to migrate downstream following the dam removal. In 

general, the movement of anadromous fish, riparian species, and plant seeds would be restricted 

during barrier removal activities. The natural meandering and flow of streams and rivers is often 

compromised by barrier removal efforts, directly impacting the spawning and migratory patterns 

of some fish species. As a result of the possible changes in variable flow rate and the changes in 

temperature, some individuals downstream may not be able to adapt or survive. Mitigation and 

best management practices for reducing negative impacts of fish passage barrier modifications 

that might be implemented include installation of fish ladders, replacement of culverts with free-

span crossings, and recreation of step plunge pools for migration and spawning. 

Short-term, minor, adverse impacts on fish would be expected during the dam removal because 

of increases in turbidity, the physical disturbance of aquatic habitats, the temporary displacement 

or disturbance of fish, and indirect changes in habitat. Mitigation measures such as those 
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described in Section 5.2.1, as well as scheduling activities to avoid important life history phases 

of sensitive fish species, would minimize these impacts. 

5.4.1.1.4 Habitat conservation 

In the future, climate change and population growth would increase stress on river systems, 

making it difficult to achieve existing levels of water resource benefits and environmental 

protection. Under the preferred alternative, there would be long-term, minor, beneficial impacts 

on fish from habitat conservation in the Kalamazoo River. In the long-term, habitat conservation 

would lead to the reduction of sand in parts of the river where trout are managed. A reduction in 

sand would provide a better habitat for fish species, specifically trout that struggle to adapt to the 

sandy river bottom.  

5.4.1.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.4.1.1). The extent of the impacts would differ in terms of geographic scope because 

the area affected by Alternative B would only include the Kalamazoo River corridor and Portage 

Creek within the Kalamazoo River Superfund Site. The timing of the impacts would also be later 

because restoration opportunities under Alternative B would be limited to areas that are upstream 

of all planned remediation or where EPA has remediated PCBs. 

5.4.1.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.3.1. No impacts on fish would be expected 

(Table 5.3). 

Table 5.3. Fish impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on fish 

would be 

expected. 

Impacts would be similar in 

nature but differ in terms of 

geographic scope and timing 

than those described for 

Alternative C. 

Short-term, minor, adverse impacts on fish would be 

expected during barrier removals. 

Long-term, direct and indirect, minor to moderate, 

beneficial impacts on fish would be expected from aquatic 

habitat restoration, riparian and wetland habitat restoration, 

barrier removals, and habitat conservation.  



Environmental Consequences (Final, 8/2016) 

Page 5-10 
 

5.4.2 Aquatic invertebrates 

5.4.2.1 Alternative C (Preferred Alternative) 

5.4.2.1.1 Aquatic habitat restoration 

Long-term, minor, beneficial impacts on aquatic invertebrates would be expected from aquatic 

habitat restoration activities. The overall restoration of the Kalamazoo River aquatic habitat, 

combined with restoration activities that reduce water temperature, would be expected to 

improve river habitat and aquatic invertebrate survival. 

Short-term, minor, adverse impacts on aquatic invertebrates would be expected during habitat 

restoration because of the increases in human presence, turbidity, physical disturbance of aquatic 

habitats, temporary displacement or disturbance of aquatic invertebrates, and indirect changes in 

habitat. Mitigation measures such as those described in Section 5.2.1 would be used to avoid 

erosion and sedimentation that could affect aquatic invertebrates. Additionally, freshwater 

mussels that might be impacted by instream habitat improvement work would be relocated, and 

projects would be scheduled to avoid important life history phases of sensitive species. 

5.4.2.1.2 Riparian and wetland habitat restoration 

Long-term, minor to major, beneficial impacts of the restoration of natural channels and stream 

banks would be expected and would directly improve water resources and water quality by 

reestablishing natural suspended sediment patterns and temperature regimes. Similarly, riparian 

and wetland restoration would directly benefit aquatic invertebrates by improving the quality of 

the sediment by removing artificial fill and restoring vegetation to prevent erosion of soils. It 

would also improve water resources and quality by restoring the hydrologic functioning of the 

riparian and wetland habitats to pre-disturbance conditions and providing filtration of pollutants 

and nutrient inputs to the wetland habitat and the adjacent aquatic habitat. 

Short-term, minor, adverse impacts on aquatic invertebrates would be expected during riparian 

and habitat restoration efforts because of the increases in turbidity, physical disturbance of 

aquatic and riparian habitats, temporary displacement or harassment of organisms, and indirect 

changes in habitat. Mitigation measures such as those described in Section 5.2.1 would be used 

to avoid erosion and sedimentation that could affect aquatic invertebrates. 

5.4.2.1.3 Barrier removal 

Overall, barrier removal would improve water quality and habitat for aquatic invertebrates by 

eliminating the adverse impacts of the dams, including the Otsego and Otsego City dams, such as 
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increased water temperatures, decreased dissolved oxygen, and trapping of sediments that would 

otherwise move downstream. 

Long-term, minor, adverse impacts on aquatic invertebrates could occur as a result of barrier 

removal through the spread of invasive species. Depending on the location of the barrier relative 

to the existing populations of invasive species like zebra mussels and Asian clams, barrier 

removal has the possibility of allowing the spread of invasive species to areas of the river or 

tributaries that are currently not inhabited by these species.  

Mussels might be adversely affected by the physical impacts of the dam removal in the short-

term. However, this minor short-term impact could be mitigated by relocating mussels away 

from the impoundment prior to construction and returning mussels to the site after the site has 

been stabilized. 

5.4.2.1.4 Habitat conservation 

Long-term, moderate, beneficial impacts on aquatic invertebrates in the Kalamazoo River would 

be expected from habitat conservation. In the long-term, habitat conservation would lead to 

greater biodiversity, improving the ecosystem food web and ensuring a consistent habitat. 

Greater health of the ecosystem for aquatic invertebrates is mutually beneficial for other 

organisms, since many aquatic invertebrates are filter feeders that contribute to the improved 

health of the ecosystem.  

5.4.2.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.4.2.1). The extent of the impacts would differ in terms of geographic scope because 

the area affected by Alternative B would only include the Kalamazoo River corridor and Portage 

Creek within the Kalamazoo River Superfund Site. The timing of the impacts would also be later 

because restoration opportunities under Alternative B would be limited to areas that are upstream 

of all planned remediation or where EPA has remediated PCBs. 

5.4.2.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.3.2. No effects on aquatic invertebrates would 

be expected (Table 5.4). 
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Table 5.4. Aquatic invertebrates impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on 

aquatic invertebrates 

would be expected.  

Impacts would be similar in 

nature but differ in terms of 

geographic scope and timing 

than those described for 

Alternative C.  

Short-term, minor, adverse impacts on aquatic 

invertebrates would be expected from aquatic habitat 

restoration, riparian and wetland habitat restoration, and 

barrier removals. 

Long-term, minor, adverse impacts on aquatic 

invertebrates could occur as a result of barrier removals 

if they allow the spread of invasive species into new 

areas. 

Long-term, minor to major, beneficial impacts on 

aquatic invertebrates would be expected from aquatic 

habitat restoration, riparian and wetland habitat 

restoration, barrier removals, and habitat conservation. 

5.4.3 Wildlife 

5.4.3.1 Alternative C (Preferred Alternative) 

5.4.3.1.1 Aquatic habitat restoration 

Long-term, direct, moderate, beneficial impacts on wildlife that rely on aquatic systems, such as 

mammals, reptiles, birds, and amphibians, would be expected from increasing the connectivity of 

aquatic habitats, restoring bank vegetation used as habitat, and establishing natural water 

temperatures and conditions. The connectivity of the river would provide an expansion of 

available food resources within the ecosystem food web, while improving the overall health and 

functionality of the river ecosystem. Long-term, indirect, minor, beneficial impacts on water 

quality would be expected from restoring the aquatic habitat of the river and would also benefit 

wildlife by providing a safer, healthier drinking water source, and reducing sickness and 

mortality rates.  

Short-term, indirect, minor, adverse impacts on wildlife could be expected as a result of 

increased turbidity and stirring up sedimentation as a result of restoration activities. In addition, 

disturbances associated with Alternative C activities could result in temporary displacement of 

individuals. 

5.4.3.1.2 Riparian and wetland habitat restoration 

Long-term, minor to moderate, beneficial impacts on the survival and reproduction rate of 

amphibians and reptiles would be expected from the increased presence of wetlands and prairie 
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fens from riparian and wetland habitat restoration. After successful establishment, riparian 

vegetation would aid in the long-term improvement of overall water quality of the watershed. 

Targeted species, including raptors, ducks, other birds, bats, and snakes, would also benefit from 

enhancement techniques like artificial nest structures and hibernation structures. 

Short-term, minor to moderate, adverse impacts on wildlife would occur as a result of 

implementing Alternative C. River banks and shorelines would be disturbed as a result of human 

presence and restorative efforts. Depending on the seasonal timeframe and duration of 

implementation, restoration activities could disturb nest beds and reproductive activities among 

wildlife. To reduce these potential impacts, the Trustees would use mitigation efforts such as 

fencing around the construction site, reducing the total duration of the project by planning 

concurrent construction activities, and establishing a road management plan for easy access to 

the site. Short-term adverse impacts on wildlife habitat (aquatic and land-based) may be 

anticipated; however, this adversity is negligible compared to the overall long-term 

improvements of the micro and macro habitats.  

5.4.3.1.3 Barrier removal 

Long-term, moderate, beneficial impacts on wildlife would be expected from the restoration of 

the river’s natural flow and conditions and increasing the quantity of available habitat. Barrier 

removal would also enhance species habitat by reconnecting the river to its floodplains, allowing 

a greater area for population and community distribution of species. 

Short-term, direct, minor, adverse impacts on wildlife would be expected from the use of 

construction equipment and access roads by blocking migration corridors for species traveling 

along the river shore, or impeding access to nesting sites. Direct mortalities could occur from 

wildlife interaction with construction activities and/or materials; indirect mortalities could occur 

from stress, reproductive failure, or avoidance of feeding due to increased human activity and 

noise. Short-term, indirect, minor, adverse impacts, such as reduced reproduction, population 

growth, and survival among species could also occur as a result of dam removal activities. To 

reduce the potential effects to wildlife, the Trustees would use mitigation measures to avoid 

negative impacts. Examples of mitigation efforts would include installing fencing around the 

construction site perimeter, reducing the total duration of the project by planning concurrent 

construction activities, and establishing a road management plan for controlled access to the site. 

5.4.3.1.4 Habitat conservation 

Long-term, moderate to major, beneficial impacts on wildlife from habitat conservation activities 

would be expected. Habitat conservation efforts would preserve and manage existing vegetation 

and habitats, which would benefit wildlife. Increased habitat and wildlife would improve the 
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aesthetic quality of the area and provide improved recreational opportunities, such as fishing, 

birding, and hiking.  

5.4.3.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.4.3.1). The extent of impacts would differ in terms of geographic scope because the 

area affected by Alternative B would only include the Kalamazoo River corridor and Portage 

Creek within the Kalamazoo River Superfund Site. A smaller area of upland habitat would be 

affected by construction activities, wildlife migration corridors would not be impeded, and there 

would not be an increased threat from exotic or invasive species. However, complete 

connectivity would not be established and sections of riparian habitat would not be restored, both 

of which would negatively impact wildlife in the area. The timing of the impacts would also be 

later because restoration opportunities under Alternative B would be limited to areas that are 

upstream of all planned remediation or where EPA has remediated PCBs. 

5.4.3.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.3.3. No action would be taken to restore 

habitat and wildlife, and existing conditions would persist. Sensitive habitats could further 

degrade without restoration techniques, fish migration would not be improved, and wildlife 

dependent on wetlands and prairies would suffer (Table 5.5).  

Table 5.5. Wildlife impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on 

wildlife would be 

expected.  

Impacts would be similar in nature 

but differ in terms of geographic 

scope and timing than those 

described for Alternative C.  

Short-term, minor to moderate, adverse impacts on 

wildlife would be expected from aquatic habitat 

restoration, riparian and wetland habitat restoration, 

and barrier removals. 

Long-term, minor to major, beneficial impacts on 

wildlife would be expected from aquatic habitat 

restoration, riparian and wetland habitat restoration, 

barrier removals, and habitat conservation. 
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5.4.4 Vegetation 

5.4.4.1 Alternative C (Preferred Alternative) 

5.4.4.1.1 Aquatic habitat restoration 

Long-term, minor to major, beneficial impacts on vegetation would be expected from aquatic 

habitat restoration because of improvements to bank habitat as well as to water quality, habitat 

complexity, and sediment regimes. 

Short-term, minor, adverse impacts on aquatic vegetation would be expected from the 

reestablishment of the stream structure by opening up the passageway, allowing for the potential 

of invasive plant species to move freely down the river bank. Despite the current presence of 

multiple invasive plant species in the stream structure, the expansion could result in a larger area 

for the potential spread of existing invasive species and the possible introduction of new invasive 

species. However, potential impacts would be mitigated by preemptively planting native species 

along the banks and by employing soft engineering techniques for stream bank stabilization that 

could absorb energy from the river.  

5.4.4.1.2 Riparian and wetland habitat restoration 

Long-term, moderate, beneficial impacts on vegetation in the Kalamazoo River watershed would 

be expected from riparian and wetland habitat restoration activities. The restoration would 

enhance riparian vegetation throughout the project area by reestablishing the river’s natural flow 

and allowing for a more diverse community of vegetation to grow and thrive, as well as direct 

restoration of native plants, and controls on invasive species.  

Short-term, minor, adverse impacts on vegetation would be expected from riparian and wetland 

habitat restoration, including the use of controlled burns, herbicides or other pesticides, and 

water-level management. The use of controlled burns as a management tool would include 

setting aside significant areas to remain unburned in any given year to help lessen the effects on 

fire-sensitive species (Kost et al., 2007). Additionally, the introduction of biological control 

species could adversely impact non-target vegetation, although the Trustees would only use 

insects that are highly host-specific and cause only minor damage to non-target plants. 

5.4.4.1.3 Barrier removal 

Short-term, minor, adverse impacts on vegetation would be expected during barrier removal 

activities. During construction, some vegetation would be temporarily disturbed, reducing habitat 

quality. Areas exposed by draw down of water levels often revegetate quickly (Aspen Institute, 
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2002). Planting of cover crops and native vegetation would be used to accelerate and enhance 

revegetation.  

To minimize potential impacts of soil compaction and erosion, mulch and geotextile mats would 

be used where appropriate, topsoil and drainage patterns would be restored to preconstruction (or 

better) conditions, existing access roads would be used wherever possible, and best management 

practices would be implemented to minimize and mitigate impacts on areas that would be 

difficult to restore. For sensitive vegetation that is not going to be directly disturbed by 

construction, a buffer zone would be established around the vegetation to prevent soil 

compaction near the roots. 

Changes in hydrology associated with a barrier removal would cause changes in wetland habitat 

along the stream upstream of the former barrier and may include the elimination of some wetland 

areas around the former margins of the impounded area (NOAA, 2006). Although wetlands may 

decrease at the former boundary of the impoundment, they could redevelop both above and 

below the former barrier (NOAA, 2006). In some cases, removal of a dam may cause plant 

species that prefer river-like conditions to outcompete those plants that prefer lake-like 

conditions. This change in vegetation diversity would have indirect impacts on wildlife that 

relied on lake plants for habitat. Long-term, minor beneficial impacts on vegetation would be 

expected following completion of the dam removal by reconnecting instream habitat and 

restoring more natural and self-sustaining vegetation communities. Because of these benefits, 

under their administrative rules for wetland mitigation, MDEQ can waive wetland mitigation for 

dam removal projects where there is a benefit to wetland and stream habitat overall.  

5.4.4.1.4 Habitat conservation 

Long-term, moderate to major, beneficial impacts on vegetation from habitat conservation 

activities would be expected. Habitat conservation efforts would preserve and manage the 

existing vegetation and habitats, which could benefit wildlife. Increased habitat and wildlife 

would improve the aesthetic quality of the area and provide improved recreational opportunities, 

such as fishing, birding, and hiking.  

5.4.4.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.4.4.1). The extent of the impacts would differ in terms of geographic scope because 

the area affected by Alternative B would only include the Kalamazoo River corridor and Portage 

Creek within the Kalamazoo River Superfund Site. The timing of the impacts would also be later 

because restoration opportunities under Alternative B would be limited to areas that are upstream 

of all planned remediation or where EPA has remediated PCBs. 



Environmental Consequences (Final, 8/2016) 

Page 5-17 
 

5.4.4.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.3.4. No beneficial impacts on vegetation 

would be expected. No habitat would be restored and habitat connectivity would remain 

unchanged. There would be no increased risk from exotic or invasive species. The KRE would 

continue to experience problems associated with habitat fragmentation. The areas of the 

proposed project would not benefit from restoration of riparian vegetation and the associated 

ecological benefits (Table 5.6). 

Table 5.6. Vegetation impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on 

vegetation would be 

expected.  

Impacts would be similar in nature 

but differ in terms of geographic 

scope and timing than those 

described for Alternative C.  

Short-term, minor, adverse impacts on vegetation 

would be expected from aquatic habitat restoration, 

riparian and wetland habitat restoration, and barrier 

removals. 

Long-term, minor to major, beneficial impacts on 

vegetation would be expected from aquatic habitat 

restoration, riparian and wetland habitat restoration, 

barrier removals, and habitat conservation. 

5.4.5 Federally listed species 

Federally listed species within the proposed project area include those that are directly dependent 

upon aquatic resources (i.e., live or feed in or near waters and adjacent wetlands) and those 

indirectly dependent on upland habitats in the Kalamazoo River watershed. 

Table 4.2 lists the federally listed endangered, threatened, and candidate species that occur in the 

vicinity of the Kalamazoo River watershed (USFWS, 2015b). Their habitat preferences greatly 

influence the nature of potential impacts on these species as a result of implementing the 

preferred alternative (Alternative C), Alternative B, or the No Action Alternative 

(Alternative A). 

5.4.5.1 Alternative C (Preferred Alternative) 

5.4.5.1.1 Aquatic habitat restoration 

Alternative C would provide long-term, indirect, minor to moderate, beneficial impacts for 

federally listed species, such as the Indiana bat, northern long-eared bat, Karner blue butterfly, 

and Mitchell’s satyr butterfly that utilize aquatic and bank environments. The connectivity of the 
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river would provide an expansion of available food resources within the ecosystem food web, 

while improving the overall health and functionality of the river ecosystem for listed species.  

5.4.5.1.2 Riparian and wetland habitat restoration 

Long-term, moderate, beneficial impacts on listed species in the Kalamazoo River watershed 

would be expected from riparian and wetland habitat restoration activities. Alternative C would 

enhance riparian and wetland vegetation including habitat for the Karner blue and Mitchell’s 

satyr butterflies throughout the project area by reestablishing wetlands, bogs, and fens, and 

allowing for a more diverse community of vegetation to grow and thrive.  

Depending on the timing and location of construction activities, short-term, moderate, adverse 

impacts on listed species could occur from the removal of existing vegetation during 

construction activities. Site-specific project plans would be developed to avoid incidental 

impacts on listed species. For example, in order to avoid impacts on the Indiana bat and the 

northern long-eared bat, bat surveys would be completed prior to any tree removal in the summer 

months when reproductive colonies of the bats are present, or tree removal would be scheduled 

and completed in the fall and winter months. 

5.4.5.1.3 Barrier removal 

No long-term impacts would be expected from barrier removal on listed species (i.e., the Karner 

blue and Mitchell’s satyr butterflies, Indiana bat, northern long-eared bat, copperbelly water 

snake, and eastern massasauga). 

5.4.5.1.4 Habitat conservation 

Long-term, minor, beneficial impacts on vegetation would be expected from habitat conservation 

activities. Habitat conservation efforts would preserve and manage the existing vegetation and 

habitats, which would benefit listed species. 

5.4.5.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.4.5.1). The extent of the impacts would differ in terms of geographic scope because 

the area affected by Alternative B would only include the Kalamazoo River corridor and Portage 

Creek within the Kalamazoo River Superfund Site. The timing of the impacts would also be later 

because restoration opportunities under Alternative B would be limited to areas that are upstream 

of all planned remediation or where EPA has remediated PCBs. 



Environmental Consequences (Final, 8/2016) 

Page 5-19 
 

5.4.5.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.3.5. No beneficial impacts on listed species 

would be expected. No habitat would be restored and habitat connectivity would remain 

unchanged. The KRE would continue to experience problems associated with habitat 

fragmentation. The areas of the proposed project would not benefit from restoration of riparian 

habitat useful to listed species (Tables 5.7 and 5.8). 

Table 5.7. Indiana bat and northern long-eared bat impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on 

Indiana bat and 

northern long-eared 

bat would be 

expected. 

Impacts would be similar in 

nature but differ in terms of 

geographic scope and timing 

than those described for 

Alternative C. 

Short-term, moderate to major, adverse impacts are 

unlikely but could occur if there were a loss of trees 

during riparian and wetland habitat restoration 

activities during bat breeding season.  

Long-term, minor to moderate, beneficial impacts 

would be expected from aquatic habitat restoration, 

riparian and wetland habitat restoration, and habitat 

conservation. 

Table 5.8. Karner blue butterfly, Mitchell’s satyr butterfly, copperbelly water snake, and 

eastern massasauga impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on 

Karner blue 

butterfly, Mitchell’s 

satyr butterfly, 

copperbelly water 

snake, and eastern 

massasauga would be 

expected. 

Impacts would be similar in 

nature but differ in terms of 

geographic scope and timing 

than those described for 

Alternative C. 

Short-term, moderate, adverse impacts are unlikely 

but could occur from vegetation removal during 

riparian and wetland habitat restoration, depending 

on the timing and location of construction activities. 

Long-term, moderate, beneficial impacts would be 

expected from increased and improved wetland, bog, 

and fen habitats. 
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5.5 Air Quality  

5.5.1 Alternative C (Preferred Alternative) 

Short-term, direct, minor, adverse impacts on air quality would be expected from the use of 

vehicles, machinery, and construction equipment for habitat restoration (aquatic, riparian, and 

wetland habitats), barrier removal, and habitat conservation. Following the completion of the 

restoration activities, no long-term impacts would be expected. The short-term adverse impacts 

would be limited to the extent and duration of the restoration activity and area in which the 

restoration occurred. Impacts from the combustion of fossil fuels would include the release of 

greenhouse gases (i.e., carbon dioxide and nitrogen oxides), volatile organic compounds, ozone, 

smoke, and other pollutants. Additionally, increased particulate matter would be expected from 

construction vehicle traffic and controlled burns. However, the Kalamazoo River watershed is 

located in AQCRs that are in attainment with NAAQS and the increase in emissions from the 

vehicles, machinery, and construction equipment would be minimal.  

Best management practices (USDA-NRCS, 2007) would be implemented to minimize dust and 

limit the amount of fossil fuels used in vehicles and restoration equipment. Since current 

standards for fuel sulfur content and engine efficiency for non-road equipment engines have 

become more stringent, typical construction equipment would have to run cumulatively for 

thousands of hours to reach the de minimus levels that would require detailed analysis and 

modeling of emissions. As an example, the largest project under consideration, the Otsego Dam 

removal, is estimated to require approximately 200 hours to complete. A large excavator would 

fall into the EPA emissions limits for non-road vehicles of 225 to 450 kilowatts (U.S. EPA, 

2013b). Assuming that the excavator was operated continuously for the entire 200 hours, it 

would generate a maximum of 91 kilograms (200 pounds) of nitrogen oxides that would 

contribute to ozone formation, 5 kilograms (12 pounds) of particulate matter, and 113 kilograms 

(250 pounds) of carbon monoxide (U.S. EPA, 2013b). The de minimus emissions level set by 

EPA that would require that a federal agency perform a conformance analysis to ensure that the 

emissions would not contribute to degradation of the NAAQS is 91 metric tons (100 tons) per 

year for each pollutant. Therefore, assuming several large machines, continuous operation, and 

the highest emissions allowed for older engines, there is little potential to have more than minor 

air quality impacts. Where feasible, the Trustees would use electric or hybrid vehicles to further 

reduce any impacts on air quality. All restoration activities would be performed in compliance 

with all applicable federal and Michigan air pollution control regulations.  

5.5.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.5.1). The extent of the impacts would differ in terms of geographic scope because the 

area affected by Alternative B would only include the Kalamazoo River corridor and Portage 
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Creek within the Kalamazoo River Superfund Site. The timing of the impacts would also be later 

because restoration opportunities under Alternative B would be limited to areas that are upstream 

of all planned remediation or where EPA has remediated PCBs. 

5.5.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.4. No effects on air quality would be expected 

(Table 5.9). 

Table 5.9. Air quality impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on air 

quality would be 

expected.  

Impacts would be similar in nature 

but differ in terms of geographic 

scope and timing than those 

described for Alternative C.  

Short-term, direct, minor, adverse impacts from 

increased air emissions and particulate matter of 

vehicles, machinery, and construction equipment. 

No long-term impacts on air quality would be 

expected.  

5.6 Socioeconomic Resources and Environmental Justice 

5.6.1 Alternative C (Preferred Alternative) 

No long-term impacts on population levels would be expected under Alternative C. Local 

construction workers would be available for restoration actions and heavy equipment would most 

likely be procured from local suppliers. No new residents would be expected to relocate to or 

from the Kalamazoo River watershed as a direct result of the proposed action. Short-term, direct, 

minor, beneficial impacts on the local economy would be expected from the purchase of goods 

and materials by the contractor completing the restoration activities. Additional beneficial 

impacts from construction workers’ wages and taxes and expenditures for building materials 

would be expected. Short-term, direct, moderate, beneficial impacts from the increase of demand 

on the local workforce and industry would also be expected.  

The proposed restoration activities would improve the quality of the Kalamazoo River and allow 

for increased use of the river for recreational purposes (i.e., golfing, boat and canoe rentals and 

charters, marinas). Therefore, long-term, minor, beneficial impacts would be expected from 

increased recreational opportunities and associated impacts on the local economy from the 

purchase of goods and materials. Watershed restoration can generate between 15.7 and 23.8 jobs 
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per $1 million spent and can result in additional economic benefits of 1.4 to 2.4 times that 

amount as the investment cycles through the economy (Nielsen-Pincus and Moseley, 2010). 

The Environmental Justice Plan for the State of Michigan and Department of Natural Resources 

and Environment (MDNRE, 2010) identified three areas of concern in the Kalamazoo River 

watershed: Kalamazoo, Springfield, and Battle Creek. Proposed restoration activities under 

Alternative C is expected to provide direct and indirect, long-term, minor, beneficial impacts on 

the communities and environmental justice populations that live and work in the Kalamazoo 

River watershed. Long-term, minor, beneficial impacts would be expected as a result of reduced 

flood risks, aesthetic benefits to the Kalamazoo River watershed, improved commercial and 

fishery resources, reduced dam maintenance costs, and increased local economic activity from 

recreational opportunities and tourism.  

5.6.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.6.1). The extent of the impacts would differ in terms of geographic scope and timing 

because the area affected by Alternative B would only include the Kalamazoo River corridor and 

Portage Creek within the Kalamazoo River Superfund Site. The timing of the impacts would also 

be later because restoration opportunities under Alternative B would be limited to areas that are 

upstream of all planned remediation or where EPA has remediated PCBs. 

5.6.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.5. No short-term benefits from the 

expenditures on local goods or the increase in demand on the local workforce and industry would 

be expected. No long-term benefits from increased tourism and recreational opportunities would 

be expected (Table 5.10).  

Table 5.10. Socioeconomic resources and environmental justice impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on socioeconomic 

resources or environmental justice 

populations would be expected. 

Impacts would be similar in 

nature but differ in terms of 

geographic scope and timing 

than those described for 

Alternative C. 

No short- or long-term impacts on 

population would be expected.  

Short- and long-term, minor to moderate, 

beneficial impacts on the local economy 

would be expected.  
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5.7 Recreation and Land Use  

5.7.1 Alternative C (Preferred Alternative) 

Following completion of the restoration activities, long-term, minor to moderate, beneficial 

impacts would be expected from the increased recreational opportunities on the Kalamazoo 

River and the surrounding area. Aquatic habitat restoration, riparian and wetland habitat 

restoration, and habitat conservation would increase the native vegetation and wildlife in the 

area. These improvements would create additional opportunities for camping, fishing, skiing, 

sledding, snowmobiling, horseback riding, golf, wildlife observation, hunting, canoeing, and 

boating at local parks and trails. Boating in particular would benefit from increased connectivity 

of the river associated with barrier removals because of the reduced need to portage around 

dams. 

Short-term, direct, minor to moderate, adverse impacts on recreational areas would be expected 

during the restoration activities proposed under Alternative C. Restoration activities would be 

completed in a phased approach; therefore, certain areas of the Kalamazoo River could be 

temporarily closed, or have access restrictions, during a particular activity. Recreation in a 

particular area could be restricted during that time, or be degraded by increased dust and noise; 

however, access to the river would be permitted following completion of the restoration activity. 

Projects would also be designed and implemented to minimize the amount of time that 

recreational uses are impacted. 

There would be no change in any land-use designations; therefore, no short- or long-term 

impacts on land use would be expected under Alternative C.  

5.7.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.7.1). The extent of the impacts would differ in terms of geographic scope because the 

area affected by Alternative B would only include the Kalamazoo River corridor and Portage 

Creek within the Kalamazoo River Superfund Site. The timing of the impacts would also be later 

because restoration opportunities under Alternative B would be limited to areas that are upstream 

of all planned remediation or where EPA has remediated PCBs. 

5.7.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.6. No long-term benefits from increased 

tourism and recreational opportunities would be expected (Table 5.11).  
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Table 5.11. Recreation and land use impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on 

recreation and 

land use would 

be expected. 

Impacts would be similar in 

nature but differ in terms of 

geographic scope and timing 

than those described for 

Alternative C. 

Short-term, direct, minor to moderate, adverse impacts from 

the temporary closure of recreational areas would be expected. 

Long-term, minor to moderate, beneficial impacts from 

increased recreational opportunities would be expected. 

No short- or long-term impacts on land use would be expected. 

5.8 Noise 

5.8.1 Alternative C (Preferred Alternative) 

Short-term, direct, minor, adverse impacts from the increased noise levels during restoration 

activities would be expected under Alternative C. The ambient noise environment in the 

Kalamazoo River Watershed area ranges from 50 to 65 dBA, depending on land use type and 

activities that occur in that area. Noise levels can increase up to 35 dBA from construction 

equipment depending on noise source, distance from the equipment, and duration (see 

Table 4.3). During restoration, wildlife near the restoration activity that can relocate (e.g., birds) 

may move to a quieter area; however, these species would be expected to return once the noise 

has stopped. See Section 5.4.3 for additional discussion of impacts on wildlife. No long-term 

impacts on the noise environment would be expected from the implementation of Alternative C. 

5.8.2 Alternative B 

Impacts under Alternative B would be similar in nature to those described under Alternative C 

(Section 5.8.1). The extent of the impacts would differ in terms of geographic scope because the 

area affected by Alternative B would only include the Kalamazoo River corridor and Portage 

Creek within the Kalamazoo River Superfund Site. The timing of the impacts would also be later 

because restoration opportunities under Alternative B would be limited to areas that are upstream 

of all planned remediation or where EPA has remediated PCBs. 

5.8.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.7. No short-term adverse impacts on the noise 

environment would be expected (Table 5.12).  
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Table 5.12. Noise impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on the 

noise environment 

would be expected. 

Impacts would be similar in nature 

but differ in terms of geographic 

scope and timing than those 

described for Alternative C. 

Short-term, direct, minor, adverse impacts from 

increased noise of equipment and vehicles during 

restoration activities would be expected. 

No long-term impacts on the noise environment 

would be expected. 

5.9 Cultural Resources  

5.9.1 Alternative C (Preferred Alternative) 

5.9.1.1 Aquatic habitat restoration 

Long-term moderate beneficial impacts would be expected from the restoration actions. The 

river and riparian areas would be returned to more natural states, providing a more pleasing view 

from nearby historic properties. 

Short-term negligible to minor adverse impacts on cultural resources would be expected from 

aquatic habitat restoration, riparian and wetland restoration, barrier removal, and habitat 

conservation under the preferred alternative. It is unlikely that there would be visual disturbance 

to eligible historic places from the aquatic restoration activities since they would be limited to 

instream work, but for each specific project, an area of potential effect would be evaluated for 

nearby historic sites and a “viewshed analysis” conducted to determine if construction activities 

would be visible from the site or if noise from construction activities would impact historic sites. 

If potential effects would be possible, then consultation with the Michigan SHPO would be 

initiated. The consultation process would ensure that potential impacts would be minimized. 

Prior to the start of construction activities, the Trustees would prepare an Unanticipated 

Discoveries Plan and review it with the SHPO. Construction personnel would be instructed to 

call attention to any artifacts uncovered by excavation or dredging and appropriate action would 

be taken in accordance with the plan. 

5.9.2 Alternative B 

Impacts under Alternative B would be similar in nature but could be greater than those described 

under Alternative C (Section 5.9.1) if the restoration activities were concentrated in a smaller 

area in close proximity to places listed or eligible for listing as historic properties. The extent of 

the impacts would differ in terms of geographic scope because the area affected by Alternative B 

would only include the Kalamazoo River corridor and Portage Creek within the Kalamazoo 
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River Superfund Site. The timing of the impacts would also be later because restoration 

opportunities under Alternative B would be limited to areas that are upstream of all planned 

remediation or where EPA has remediated PCBs. As with Alternative C, potential impacts would 

be evaluated and consultation with the SHPO initiated as necessary.  

5.9.3 Alternative A 

Under the No Action Alternative, the proposed action would not be implemented and existing 

conditions would remain as described in Section 4.8. No short-term or long-term adverse impacts 

on cultural resources would be expected. No long-term benefits to cultural resources would be 

expected (Table 5.13). 

Table 5.13. Cultural resource impacts summary 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

No impacts on 

cultural resources 

would be expected. 

Impacts would be similar in nature 

but could be greater if restoration 

actions were concentrated in a 

smaller geographical area than 

those described for Alternative C. 

They would differ from 

Alternative C in terms of timing. 

Short-term, direct, negligible to minor, adverse 

impacts from visual impacts and increased noise of 

equipment and vehicles during restoration 

activities would be expected. 

Long-term, moderate, beneficial impacts on 

cultural resources would be expected. 

5.10 Summary of Environmental Impacts 

The level of impact to the affected environment is dependent on the alternative selected. 

Table 5.14 summarizes the potential impacts of Alternatives A, B, and C. The environmental 

impacts would occur over a greater area under Alternative C due to the larger geographic extent 

that the alternative covers. Impacts under Alternative B would also be delayed compared to 

Alternative C.  



Environmental Consequences (Final, 8/2016) 

Page 5-27 
 

Table 5.14. Summary of environmental impacts 

Resource 

area 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

W
a
te

r 
re

so
u

rc
es

 

a
n

d
 w

a
te

r 
q

u
a
li

ty
 No impacts on water resources or 

water quality would be expected. 

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C.  

No long-term impacts would be expected. 

Short-term, minor to moderate, adverse impacts on 

water resources and water quality would be expected 

during restoration activities. 

Long-term, moderate to major, beneficial impacts on 

water resources and water quality would be expected 

from aquatic habitat restoration, riparian and wetland 

habitat restoration, barrier removals, and habitat 

conservation. 

G
eo

lo
g
ic

a
l 

re
so

u
rc

es
 a

n
d

 

se
d

im
en

t 
q

u
a
li

ty
 No impacts on geologic resources or 

sediment quality would be expected. 

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C.  

No long-term adverse impacts on sediment 

quality would be expected.  

No impacts on geologic resources would be 

expected. 

Short-term, moderate, adverse impacts on sediment 

quality would be expected during restoration activities. 

Long-term, moderate to major, beneficial impacts on 

sediment quality would be expected from aquatic 

habitat restoration, riparian and wetland habitat 

restoration, barrier removals, and habitat conservation. 

No impacts on geologic resources would be expected. 

B
io

lo
g
ic

a
l 

re
so

u
rc

es
 

Fish 

No impacts on fish would be 

expected. 

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C. 

Short-term, minor, adverse impacts on fish would be 

expected during barrier removals. 

Long-term, direct and indirect, minor to moderate, 

beneficial impacts on fish would be expected from 

aquatic habitat restoration, riparian and wetland habitat 

restoration, barrier removals, and habitat conservation.  
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Table 5.14. Summary of environmental impacts (cont.) 

Resource 

area 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

B
io

lo
g
ic

a
l 

re
so

u
rc

es
 

Aquatic invertebrates 

No impacts on aquatic invertebrates 

would be expected.  

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C.  

Short-term, minor, adverse impacts on aquatic 

invertebrates would be expected from aquatic habitat 

restoration, riparian and wetland habitat restoration, and 

barrier removals. 

Long-term, minor, adverse impacts on aquatic 

invertebrates could occur as a result of barrier removals 

if they allow the spread of invasive species into new 

areas. 

Long-term, minor to major, beneficial impacts on 

aquatic invertebrates would be expected from aquatic 

habitat restoration, riparian and wetland habitat 

restoration, barrier removals, and habitat conservation. 

Wildlife 

No impacts on wildlife would be 

expected.  

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C.  

Short-term, minor to moderate, adverse impacts on 

wildlife would be expected from aquatic habitat 

restoration, riparian and wetland habitat restoration, and 

barrier removals. 

Long-term, minor to major, beneficial impacts on 

wildlife would be expected from aquatic habitat 

restoration, riparian and wetland habitat restoration, 

barrier removals, and habitat conservation. 
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Table 5.14. Summary of environmental impacts (cont.) 

Resource 

area 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

B
io

lo
g
ic

a
l 

re
so

u
rc

es
 

Vegetation 

No impacts on vegetation would be 

expected.  

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C.  

Short-term, minor, adverse impacts on vegetation 

would be expected from aquatic habitat restoration, 

riparian and wetland habitat restoration, and barrier 

removals. 

Long-term, minor to major, beneficial impacts on 

vegetation would be expected from aquatic habitat 

restoration, riparian and wetland habitat restoration, 

barrier removals, and habitat conservation. 

Indiana bat and northern long-eared bat 

No impacts on Indiana bat or northern 

long-eared bat would be expected. 

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C. 

Short-term, moderate to major, adverse impacts are 

unlikely but could occur if there were a loss of trees 

during riparian and wetland habitat restoration activities 

during bat breeding season.  

Long-term, minor to moderate, beneficial impacts 

would be expected from aquatic habitat restoration, 

riparian and wetland habitat restoration, and habitat 

conservation. 

Karner blue butterfly, Mitchell’s satyr butterfly, copperbelly water snake, and eastern massasauga 

No impacts on Karner blue butterfly, 

Mitchell’s satyr butterfly, copperbelly 

water snake, and eastern massasauga 

would be expected. 

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C. 

Short-term, moderate, adverse impacts are unlikely but 

could occur from vegetation removal during riparian 

and wetland habitat restoration, depending on the 

timing and location of construction activities.  

Long-term, moderate, beneficial impacts would be 

expected from increased and improved wetland, bog, 

and fen habitats. 
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Table 5.14. Summary of environmental impacts (cont.) 

Resource 

area 

Alternative A 

(No Action) Alternative B 

Alternative C 

(Preferred Alternative) 

A
ir

 

q
u

a
li

ty
 No impacts on air quality would be 

expected.  

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C.  

Short-term, direct, minor, adverse impacts from 

increased air emissions and particulate matter of 

vehicles, machinery, and construction equipment. 

No long-term impacts on air quality would be expected. 

S
o
ci

o
ec

o
n

o
m

ic
 

re
so

u
rc

es
 a

n
d

 

en
v
ir

o
n

m
en

ta
l 

ju
st

ic
e 

No impacts on socioeconomic 

resources or environmental justice 

populations would be expected. 

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C. 

No short- or long-term impacts on population would be 

expected.  

Short- and long-term, minor to moderate, beneficial 

impacts on the local economy would be expected.  

R
ec

re
a
ti

o
n

 a
n

d
 

la
n

d
 u

se
 

No impacts on recreation and land 

use would be expected. 

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C. 

Short-term, direct, minor to moderate, adverse impacts 

from the temporary closure of recreational areas would 

be expected.  

Long-term, minor to moderate, beneficial impacts from 

increased recreational opportunities would be expected. 

No short- or long-term impacts on land use would be 

expected. 

N
o
is

e 

No impacts on the noise 

environment would be expected. 

Impacts would be similar in nature but differ 

in terms of geographic scope and timing than 

those described for Alternative C. 

Short-term, direct, minor, adverse impacts from 

increased noise of equipment and vehicles during 

restoration activities would be expected. 

No long-term impacts on the noise environment would 

be expected. 

C
u

lt
u

ra
l 

re
so

u
rc

es
 

No impacts on cultural resources 

would be expected. 

Impacts would be similar in nature but could 

be greater if restoration actions were 

concentrated in a smaller geographical area 

than those described for Alternative C. They 

would differ from Alternative C in terms of 

timing. 

Short-term, direct, negligible to minor, adverse impacts 

from visual impacts and increased noise of equipment 

and vehicles during restoration activities would be 

expected. 

Long-term, moderate, beneficial impacts on cultural 

resources would be expected. 



 

6. Cumulative Impacts

Cumulative environmental impacts are those combined effects on the quality of the human 

environment that result from the incremental impact of the alternative when added to other past, 

present, and reasonably foreseeable future actions [40 C.F.R. §§ 1508.7, 1508.25(a), and 

1508.25(c)]. NEPA requires an evaluation of the cumulative significance of this action in 

conjunction with other such actions [40 C.F.R. § 1508.27(b)(7)]. This chapter describes how 

past, present, and reasonably foreseeable future actions could interact with the environmental 

consequences of the proposed program (Section 6.1) and describes what is currently known 

about climate change impacts in the affected area (Section 6.2). These sections are followed by 

discussions of controversial aspects of the alternatives (Section 6.3), the degree to which possible 

effects of implementing the alternatives are highly uncertain or involve unknown risks 

(Section 6.4), the precedential effects of the alternatives (Section 6.5), the relationship between 

short-term human uses of the environment and the enhancement of long-term productivity 

(Section 6.6), and irreversible and irretrievable commitment of resources (Section 6.7). 

6.1 Past, Present, and Reasonably Foreseeable Future Actions 

By definition, cumulative impacts analysis includes a consideration of reasonably foreseeable 

future activities in the affected environment. Such impacts may occur at individual project sites – 

as these have yet to be determined, attempting to analyze these in detail is not realistic or 

informative in determining actual cumulative impacts. However, the Trustees have attempted to 

identify other reasonably foreseeable actions that could contribute to cumulative effects on the 

natural or human environment. These actions are briefly discussed in Sections 6.1.1–6.1.5.  

6.1.1 Remedial actions 

In the short-term there would be potential for cumulative impacts with anticipated remedial 

actions under CERCLA. Although the overall size of the restoration program remains 

undetermined, its footprint would likely be much smaller than that of the anticipated 

remediation. Where feasible, the Trustees would minimize short-term cumulative adverse 

impacts by coordinating the timing and nature of restoration projects with remedial projects 

being directed by EPA. This coordination would minimize the duration of short-term 

disturbances and the need for disturbing an area more than once. Additionally, the Trustees 

would coordinate with EPA to ensure that NRDA habitat restoration does not occur on sites with 

remaining contamination injurious to wildlife or above ecologic action levels or at locations that 

will be indirectly impacted by future remedial actions. The Trustees would also consider 

cumulative impacts during any future NEPA evaluations of specific projects, as necessary. Any 
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significant, unanticipated negative cumulative adverse effect identified before project 

implementation could result in reconsideration of the project by the Trustees. 

6.1.2 Other ongoing habitat restoration actions 

This NRDA restoration program could provide cumulative benefits to the environment and to 

human uses of the environment, together with long-term impacts of the remedial actions, and 

with other restoration, watershed management, and soil conservation programs in the Kalamazoo 

River watershed (see Appendix C). Cumulatively, such actions and the proposed action would 

result in a long-term net improvement in fish and wildlife habitats, the restoration of natural 

stream processes that have been altered by human disturbance, and in improvement in the human 

use and non-use services provided by fish and wildlife in the region. 

6.1.3 Federal maintenance of channel 

USACE will likely conduct maintenance dredging in the navigational channel of the lower 

Kalamazoo River. The federally authorized navigation channel only involves the lowest two 

miles of the river, whereas the proposed restoration would occur throughout the watershed and 

the Trustees would avoid conducting stream channel restoration in the navigation channel area. 

Because of this, impacts from the restoration program described in this RP/PEIS would be 

unlikely to overlap significantly with maintenance dredging activities. 

6.1.4 Development 

Development of the Kalamazoo River watershed is likely to increase over time in conjunction 

with population growth. Degradation of existing natural areas and disruption of natural processes 

could impact the affected area and restoration project sites, most likely after restoration has been 

completed. Inclusion of habitat conservation as part of the restoration program would provide an 

opportunity to limit these impacts in important habitats. 

6.1.5 Natural and anthropogenic disasters 

Natural disasters might include floods and droughts, while anthropogenic disasters might include 

oil spills or other releases of hazardous substances. These types of disasters could cause adverse 

impacts on the natural and human environment in the Kalamazoo River watershed. It is 

impossible to know if, where, and when such incidents may occur. Such impacts could provide 

opportunities for restoration projects under this program, or limit the locations in which 

restoration projects could be implemented. They could also negatively affect or nullify the 

beneficial effects of restoration projects. 
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6.2 Climate Change Impacts in the KRE 

In November 2013, President Obama issued an Executive Order about preparing the United 

States for climate change [Executive Order 13653, 78 F.R. 66817]. This order discussed the need 

to manage U.S. lands and waters for climate preparedness and resilience (i.e., the capacity to 

respond to change), promote climate resilience and carbon sequestration, and reduce the sources 

of climate change. Federal agencies are responsible for identifying and assessing climate change-

related impacts on and risks to their missions, operations, and programs. Additionally, in 

January 2015, President Obama issued an Executive Order requiring that all federally funded 

construction projects take into account the flood risks linked to climate change [Executive 

Order 13690, 80 F.R. 6425]. This Executive Order states that “where possible, an agency shall 

use natural systems, ecosystem processes, and nature-based approaches when developing 

alternatives for consideration.” 

Although predicting exactly how climate change will interact with the restoration actions 

proposed under this program is impossible, there is reasonable evidence that climate variability 

and change will cause impacts that merit consideration in restoration planning decision-making. 

This section describes the currently available information on climate change that is relevant to 

the affected environment and how it will be taken into consideration when planning restoration 

projects. 

A number of climate change-related changes have already been observed in the Great Lakes 

region, including increases in annual temperatures, increases in summer extreme heat events, 

increases in the duration of the growing season, shifts in the timing and intensity of precipitation 

events, and decreases in the amount and duration of snow cover and lake ice formation (Kling 

et al., 2003; Hayhoe et al., 2010; NOAA, 2011). 

In the future, climate change is expected to affect the region in multiple ways. Various climate 

change projections depend on different estimated rates of greenhouse gas emissions over time, 

uncertainty in underlying relationships and various feedback loops, and different assumptions 

about other model inputs. However, scientists estimate that Michigan will likely experience 

higher temperatures and increased winter and spring precipitation in the future (Kling et al., 

2003; Hayhoe et al., 2010; NOAA, 2011). Summers are expected to be hotter and drier; models 

predict that summers in Michigan will feel progressively more like summers experienced by 

states to the southwest (Figure 6.1). Although precipitation is expected to increase over time, 

Michigan is expected to experience more of its precipitation as rainfall and less as snow (Hayhoe 

et al., 2010; NOAA, 2011). Between 1961 and 1990, Michigan averaged more than 45 days with 

snowfall each year. By the end of the 21st century, snow days are expected to drop to 

approximately 20 to 30 days per year, depending on the greenhouse gas emissions scenario 

(Hayhoe et al., 2010). 
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Figure 6.1. Projected future conditions in Michigan based on a range of climate change 

scenarios. Numbers in the figure refer to years and the colors refer to different climate change 

scenarios. Climate change models project that the climate of Michigan will feel like it has 

moved south and west over the remainder of the 21st century – higher emissions scenarios (in 

red) project more dramatic changes in the climate. 

Source: Hayhoe et al., 2010. 

Scientists have also considered the potential effects of climate change on the elevations of the 

Great Lakes. Projections of future Great Lakes water levels represent an area of evolving 

research and uncertain findings – even whether average lake levels will rise or fall is uncertain. 

Under elevated greenhouse gas emissions scenarios, some researchers have projected that the 

average elevation of Lake Michigan could decrease by over 0.5 meters (1.5 feet) by the end of 

the 21st century, but under lower greenhouse gas emissions scenarios there would be little net 



Cumulative Impacts (Final, 8/2016) 

Page 6-5 
 

change (Hayhoe et al., 2010). However, newer evaluations project only a slight decrease or even 

a small rise in average lake levels regardless of the greenhouse gas emissions scenario 

considered (Angel and Kunkel, 2010; MacKay and Seglenieks, 2012; Gronewold et al., 2013). 

Gronewold et al. (2013) concluded that earlier models likely exaggerated the feasible losses from 

evapotranspiration. The International Upper Great Lakes Study Board (2012) reviewed several of 

these modeling efforts and concluded that changes in lake levels over the next 30 years are likely 

to remain within the historical range – but that more extreme high and low water levels in Lake 

Michigan may occur. Thus, although the long-term average changes may be uncertain, the 

studies suggest a rise in the variability of water levels. 

The impacts of climate change on the hydrology of the Kalamazoo River are more challenging to 

predict than temperature or precipitation because they involve using the outputs of climate 

change models as inputs to other complex hydrologic models. Such an analysis was developed 

for several Lake Michigan watersheds, including the Grand River, just to the north of the 

Kalamazoo River (Cherkauer and Sinha, 2010). This model predicted that the Grand River, as 

well as all of the other rivers considered, will experience increases in annual peak and mean flow 

by the late 21st century regardless of the emissions scenario considered. It also predicted that 

rapid responses in flow during storm events will increase. 

These anticipated changes to the regional climate will likely have secondary effects on the 

environment (Kling et al., 2003; NWF, 2007; Glick et al., 2011; NOAA, 2011). Higher flow 

rates and more rapid rises and falls in water levels are likely to result in greater erosion rates. 

Increased water temperatures may result in more frequent algal blooms. Reduced summer water 

levels may result in reductions of wet habitat, including small streams and wetland areas. The 

distribution of forests and other vegetation is likely to change, affecting the distributions of 

species that depend on these habitats. There may be shifts in the timing of reproduction of some 

species. Food supplies may be available earlier in the year, but diminished in the hotter months 

of summer, affecting the ability of migratory species to find food. The distributions of fish and 

other aquatic species will also likely change, and invasions by non-native species that prefer 

warmer temperatures may become more likely. It is possible that fish will grow larger and 

increase their feeding rates, leading to greater accumulation of contaminants in the aquatic food 

chain. In turn, increased exposure to contaminants can decrease the thermal tolerance ranges of 

fish, and thus their ability to adapt to the increasing temperatures (Glick et al., 2011). Increased 

exposure to contaminants like PCBs also suppresses the immune function (Grasman, 2002), and 

may make some species more susceptible to diseases that expand into the area with climate 

change.  

Human uses of the environment will also be affected by climate change. There will likely be 

greater uncertainty about water supply, and therefore more need for water storage. This may also 

lead to an increase in the use of groundwater for agricultural irrigation. A variety of changes that 

affect agriculture are also likely, including the increased variability of rainfall, longer growing 

seasons, and the introduction of new pests and diseases. Recreational and tourism uses of the 
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environment will also change: there are likely to be fewer winter recreational activities, but the 

season for warm-weather recreation will likely increase. 

During the implementation of projects under the restoration alternatives, the use of machinery 

and vehicles that run on fossil fuels would result in some limited emissions of greenhouse gases. 

The magnitude of these emissions is unknown at this time, but would not likely be significant 

because of the limited number of restoration projects that would be conducted under this 

program. However, measures would be taken to minimize these impacts. Measures include using 

vehicles and machinery that are more efficient where possible, limiting the amount of soil or 

material that would need to be relocated on trucks, and restricting idling. Obtaining and 

transporting materials for restoration projects can also be a source of greenhouse gas emissions. 

Where possible, the Trustees would seek to locally source plants and other materials to minimize 

the carbon footprint of the restoration projects. 

Although there is a high degree of uncertainty regarding the effects of climate change on 

restoration, precautionary approaches can be taken to consider a range of possible effects and 

increase the resiliency of the restoration program. Potential changes that could affect the success 

of restoration projects include changes in water temperatures and flow regimes, changes in 

species composition, and compounding effects of climate change with existing stressors like the 

toxicity of contaminants. The Trustees would consider the potential resiliency of projects to 

climate change in the project evaluation process (see Table 2.2, Section 2.3). Additionally, 

restoration project design would follow guidance to address expected changes in climate, such as 

guidance developed by the National Wildlife Federation (Glick et al., 2011) for the Great Lakes 

and guidance that was developed by NOAA (2010) for coastal habitats. 

Several aspects of the types of restoration that the Trustees propose would improve the resiliency 

of the Kalamazoo River watershed and are in line with climate change adaptation principles such 

as prioritizing habitat connectivity, reducing existing stressors, protecting key ecosystem 

features, and maintaining diversity (NOAA, 2010). Increasing connectivity of habitat, the focus 

of restoration under the restoration alternatives, would allow for habitat and species adaptation as 

climate changes. Additionally, reductions in other stressors associated with stream corridor 

alteration would help lessen the compounding effects of climate change. Restoration would also 

protect key ecosystem features and maintain diversity of habitats and species in the Kalamazoo 

River watershed, as well as increase resiliency to flooding and other natural disasters.  

6.3 Controversial Aspects of the Alternatives 

Habitat restoration in the Kalamazoo River watershed is generally not controversial. The 

Trustees solicited public comments on the OU1 RP/EA; these comments were supportive of 

restoration in general and offered constructive input on how and where the Trustees should focus 
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their efforts (Stratus Consulting, 2013). Similarly, the public has not expressed concerns about 

the nature of other restoration planning occurring in the watershed (see Appendix C).  

Selecting the No Action Alternative could be controversial in that the Trustees would not be 

fulfilling the previously stated goal of using their NRDA authority to compensate the public for 

losses associated with the PCBs. 

6.4 Degree to Which Possible Effects of Implementing the 

Alternatives Are Highly Uncertain or Involve Unknown Risks 

As mentioned previously, this RP/PEIS is intended to provide the Trustees and the public with a 

programmatic plan for NRDA restoration moving forward. Because the NRDA process is 

ongoing, there is considerable uncertainty about the scale, timing, and specific nature of projects 

that could be implemented under the restoration alternatives as NRDA funding becomes 

available. This plan is intended to reduce some of that uncertainty by providing a geographic 

scope for restoration, specific types of restoration that would be considered, goals and objectives 

of the restoration program, and criteria for selecting restoration projects.  

There is a risk that restoration efforts would not be successful. However, the restoration 

techniques being considered in Chapter 3 involve established methodologies that are commonly 

used in successful restoration projects. Some of these techniques were implemented in the 

Kalamazoo River as mitigation required under EPA response authority during the Plainwell Dam 

removal, including channel restoration, establishment of native vegetation, and invasive species 

controls. The Trustees would consider the potential success of projects during the project 

evaluation phase; projects would need to be technically feasible and the methodology would be 

evaluated for the likelihood of success. Once a project is selected, the design phase would 

include site investigation and design steps that would minimize the risk of encountering 

problems.  

The No Action Alternative would not involve any risks. 

6.5 Precedential Effects of the Alternatives on Future Actions that 

May Significantly Affect the Human Environment 

The restoration alternatives would not set a precedent for future actions that may affect the 

human environment. To the contrary, implementation of habitat restoration has already occurred 

in this watershed. Additional new restoration would provide additional benefits to natural 

resources and the people who use them, and could encourage additional improvements to habitat 

in the Kalamazoo River watershed. 
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Selecting the No Action Alternative would set an unacceptable precedent of the Trustees by 

forgoing their NRDA authority to compensate the public under CERCLA. 

6.6 Relationship between Short-Term Human Uses of 

the Environment and the Enhancement of Long-

Term Productivity 

The restoration alternatives would cause short-term, localized effects on human uses of the 

environment. However, these losses would be offset by the expected, significant long-term 

increases in the productivity of habitats and their ability to provide human-use services such as 

recreation and aesthetic enjoyment.  

The No Action Alternative would not provide any increases in human-use services of the 

environment. No adverse effects to long-term productivity would be expected from any of the 

alternatives. 

6.7 Irreversible and Irretrievable Commitment of Resources 

Projects implemented under the restoration alternatives would consume time, fuel, and materials 

that could not be replaced. The scale of this commitment would be minor. Habitat conservation 

projects would commit specific parcels of land to long-term conservation and could change the 

long-term uses of some of these parcels. No other irreversible and irretrievable commitments of 

natural resources would be anticipated under the types of restoration considered in this RP/PEIS. 

The No Action Alternative would not result in any irreversible and irretrievable commitment of 

resources. 



 

7. Coordination and Consultation

This chapter provides a summary of Trustee actions to coordinate and consult with the public 

and with federal and state agencies. 

7.1 Public Involvement 

The Trustees issued a Notice of Intent to prepare the RP/PEIS in the F.R. [Volume 79, 

Number 32 (Tuesday, February 18, 2014)]. EPA provided comments on the Notice of Intent that 

indicated EPA’s preference for aquatic, riparian, and upland habitat restoration projects within 

the Kalamazoo River watershed (Westlake, 2014).  

The Trustees solicited public review and comment on the draft RP/PEIS and have responded to 

comments received as described in Appendix D. As described in Section 1.2.1.2, the Trustees 

issued a Notice of Availability of the draft RP/PEIS and a Request for Comments in the Federal 

Register (F.R. Volume 80, Number 177) on September 14, 2015. In addition, the Trustees used 

several outlets to notify the public that the RP/PEIS had been released for review and comment, 

including press releases and direct communications that resulted in an article in the Kalamazoo 

Gazette, posting to the MDEQ calendar, and distribution via email listserves through the MDNR 

and the Kalamazoo River Watershed Council that collectively reached over 40,800 people 

directly. NOAA, USFWS, and MDEQ posted the document on their websites. The Trustees 

described the draft RP/PEIS and discussed the comment period with the public at a public 

meeting held September 15, 2015 at the Kalamazoo Nature Center. That meeting was reported 

on by WMUK (NPR) radio (including their website) and the Trustee presenter was interviewed 

by local TV channel 3.  

The Trustees have engaged the public directly in restoration planning in a variety of ways since 

initiating the Kalamazoo River NRDA with the release of a PAS and a Stage I assessment plan in 

2000. As part of the Stage I NRDA process, the Trustees met with the public, solicited 

restoration project ideas, spoke directly with individuals and organizations such as the 

Kalamazoo River Protection Association and the Kalamazoo River Watershed Council, provided 

findings at a public meeting, and made the draft Stage I assessment report available for public 

review and comment before finalizing the report (MDEQ et al., 2005a). The Stage I assessment 

report provided an overview of restoration planning, criteria for evaluating potential restoration 

alternatives, and examples of potential restoration actions. As restoration planning moves 

forward, the Trustees would coordinate with other parties who are also conducting restoration in 

the watershed to avoid conflicts and to explore opportunities for coordination and collaboration 

(see Appendix C). 
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In addition, the Trustees have participated in numerous public meetings hosted by MDEQ and 

EPA related to the Kalamazoo River Superfund Site. Most recently, the Trustees released the 

OU1 RP/EA, which is available on the USFWS website at 

http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver and on the NOAA website at 

https://casedocuments.darrp.noaa.gov/greatlakes/kalamazoo/admin.html. The Trustees solicited 

public comment on the draft OU1 RP/EA during the spring of 2012 and met with the public on 

May 1, 2012. In doing so, the Trustees received updated input from individuals, the Kalamazoo 

River Watershed Council, the Calhoun Conservation District, the Kalamazoo Nature Center, and 

the Kalamazoo River Cleanup Coalition. These interactions informed the scope of restoration 

planning for broader NRDA restoration program for the Kalamazoo River watershed and helped 

identify significant issues to be evaluated in this RP/PEIS. 

7.2 Compliance with Agency Consultation Requirements 

The following federal, state, and local laws, regulations, and policies could affect the planning, 

design, and completion of restoration actions. All NRDA restoration project sponsors, including 

the Trustees, would be responsible for obtaining necessary permits and complying with relevant 

local, state, and federal laws; policies; and ordinances.  

7.2.1 Federal laws 

7.2.1.1 National Environmental Policy Act, 42 U.S.C. §§ 4321–4370 

NEPA requires that federal agencies consider the environmental impacts of proposed actions and 

reasonable alternatives to those actions. The Trustees prepared solicited comments on the draft 

RP/PEIS to comply with NEPA. Other than the proposed removal of the Otsego and Otsego City 

dams, specific projects have not yet been selected. Given that opportunities for projects may 

arise in conjunction with response activities, this evaluation is largely being conducted at a 

programmatic level. The Trustees anticipate that most impacts would be the same or less than the 

impacts identified in this RP/PEIS, and in that situation, an EA or CE could be developed that 

tiers off of this RP/PEIS as allowed by CEQ’s NEPA regulations at 40 C.F.R. § 1502.20. 

7.2.1.2 Federal Water Pollution Control Act, 33 U.S.C. §§ 1251–1387 (also known as the 

Clean Water Act) 

The CWA is intended to protect surface water quality, and regulates discharges of pollutants into 

waters of the United States. Any proposed restoration projects under the proposed action would 

comply with CWA requirements, including obtaining any necessary permits for proposed 

restoration actions. Restoration projects that move material in or out of waterways and wetlands, 

http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver
https://casedocuments.darrp.noaa.gov/greatlakes/kalamazoo/admin.html
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or result in alterations to a stream channel, typically require CWA Section 404 permits. Dam 

removal actions also require 404 permits. All such permits would be obtained before restoration 

work begins.  

As part of the Section 404 permitting process, consultation under the Fish and Wildlife 

Coordination Act, 16 U.S.C. § 661 et seq., generally occurs. This act requires that federal 

agencies consult with the USFWS, the National Marine Fisheries Service, and state wildlife 

agencies to minimize adverse impacts of stream modifications on fish and wildlife habitat and 

resources. 

Compliance with the Rivers and Harbors Act, 33 U.S.C. § 401 et seq., generally occurs as part of 

the Section 404 permitting process. The Rivers and Harbors Act prohibits unauthorized 

obstruction or alteration of navigable waters. Any required permits under the Rivers and Harbors 

Act are generally included with the Section 404 permitting process. 

7.2.1.3 Clean Air Act of 1970, as amended, 42 U.S.C. §§ 7401–7626 

The CAA regulates air emissions from stationary and mobile sources to protect human health 

and the environment. The Trustees would ensure that any activities associated with restoration 

projects that would result in air emissions, such as construction projects, would be in compliance 

with the CAA and any local air quality ordinances.  

7.2.1.4 Comprehensive Environmental Response, Compensation, and Liability Act, 

42 U.S.C. §§ 9601–9675, and the Superfund Amendments and Reauthorization Act 

of 1986 (Public Law 99-499) 

CERCLA provides authorization to EPA to seek the cleanup of uncontrolled or abandoned 

hazardous waste sites, as well as emergency releases of pollutants and contaminants into the 

environment. As discussed previously in this document, the Trustees would ensure that 

restoration projects are coordinated with CERCLA-authorized remedial actions at the Kalamazoo 

River Superfund Site.  

7.2.1.5 Endangered Species Act of 1973, as amended, 16 U.S.C. §§ 1531–1544 

The ESA was designed to protect species that are threatened with extinction. It provides for the 

conservation of ecosystems upon which these species depend and provides a program for 

identification and conservation of these species. Federal agencies are required to ensure that any 

actions are not likely to jeopardize the continued existence of a federally listed threatened or 

endangered species. Federally listed endangered, threatened, and candidate species in the vicinity 

of the Kalamazoo River are listed in Table 4.2 in this document. The Trustees expect that the 
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types of projects under the preferred alternative would either have no effect on threatened and 

endangered species or are not likely to adversely affect them. Projects would be designed to 

avoid locations where threatened and endangered species reside, or would occur at times of the 

year when these species are not present. For example, if the Trustees needed to remove trees 

where the endangered Indiana bat roosts, they would cut them in the winter when bats are not 

present (and only where alternative roosting trees would be available). Because the status and 

location of listed species can change over time, the USFWS would determine whether proposed 

projects may affect any of those species during the project design phase. If no species are 

affected, no further consultation would be required. If they may be affected, consultation with 

the USFWS would be required. Guidance on this process is available at 

http://www.fws.gov/midwest/endangered/section7/s7process/index.html. 

7.2.1.6 Fish and Wildlife Conservation Act, 16 U.S.C. §§ 2901–2911 

The Fish and Wildlife Conservation Act authorizes financial and technical assistance to state 

governments to develop, revise, and implement conservation plans and programs for nongame 

fish and wildlife. The Trustees would seek to coordinate their restoration efforts with relevant 

conservation plans and programs in the State of Michigan.  

7.2.1.7 Fish and Wildlife Coordination Act, 16 U.S.C. §§ 661–667e 

The Fish and Wildlife Coordination Act authorizes the involvement of the USFWS in evaluating 

impacts on fish and wildlife from proposed water resource development projects. Federal 

agencies that construct, license, or permit water resource development projects are required to 

consult with the USFWS, and in some instances with the NOAA National Marine Fisheries 

Service, concerning the impacts of a project on fish and wildlife resources and potential 

measures to mitigate these impacts. If appropriate, The Trustees would coordinate with USFWS 

and the NOAA National Marine Fisheries Service.  

7.2.1.8 Migratory Bird Treaty Act of 1918, as amended, 16 U.S.C. §§ 703–712 

The Migratory Bird Treaty Act protects all migratory birds and their eggs, nests, and feathers and 

prohibits the taking, killing, or possession of migratory birds. The proposed action would not 

result in the taking (i.e., harassing, harming, pursuing, hunting, shooting, wounding, killing, 

trapping, capturing, or collecting) or possession of any migratory birds. 

http://www.fws.gov/midwest/endangered/section7/s7process/index.html
http://laws.fws.gov/lawsdigest/fwcoord.html
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7.2.1.9 Migratory Bird Conservation Act, 16 U.S.C. § 715 

The Migratory Bird Conservation Act established a commission and conservation fund to 

promote the conservation of migratory waterfowl and offset or prevent serious loss of important 

wetlands and other waterfowl habitat. The Migratory Bird Conservation Fund could potentially 

provide a source of additional funding to expand on Trustee efforts to conserve or restore 

migratory waterfowl habitat.  

7.2.1.10 National Historic Preservation Act of 1966, as amended, 16 U.S.C. § 470-470w-6 

The National Historic Preservation Act is intended to preserve historical and archaeological sites. 

Compliance with the National Historic Preservation Act would be undertaken through 

consultation with the Michigan SHPO. If an eligible historic property is within the area of the 

proposed restoration project, then an analysis would be made to determine whether the project 

would have an adverse effect on this historic property. If the project would have an adverse 

effect on historic properties, then the agency proposing the restoration project would consult with 

the SHPO to minimize the adverse effect. 

7.2.1.11 Occupational Safety and Health Act of 1970, as amended, 29 U.S.C. §§ 651–678 

The Occupational Safety and Health Act governs the health and safety of employees from 

exposure to recognized hazards, such as exposure to toxic chemicals, excessive noise, 

mechanical dangers, and unsanitary conditions. All work conducted on the proposed restoration 

actions would comply with Occupational Safety and Health Act requirements. 

7.2.1.12 Information Quality Act of 2001 (guidelines issued pursuant to Public 

Law 106-554) 

Information disseminated by federal agencies to the public after October 1, 2002 is subject to 

information quality guidelines developed by each agency pursuant to Section 515 of Public 

Law 106-554; the guidelines are intended to ensure and maximize the quality of such 

information (i.e., the objectivity, utility, and integrity of such information). This RP/PEIS is an 

information product covered by information quality guidelines established by NOAA and DOI 

for this purpose. The information contained herein complies with applicable guidelines. 
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7.2.2 State laws 

7.2.2.1 Natural Resources and Environmental Protection Act, 1994, Public Act 451, as 

amended (M.C.L. 324.101–324.90106) 

Michigan’s environmental protection and natural resource management authorities have been 

codified in the Natural Resources and Environmental Protection Act. Several parts of the Natural 

Resources and Environmental Protection Act would be applicable to restoration work undertaken 

by the Trustees. The most significant parts are described below. The MDEQ administers permits, 

where required; permit application and review requirements would be consolidated whenever 

possible. All restoration actions undertaken by the Trustees would comply with relevant 

provisions of this act, which are described below. 

Part 31, Floodplain Regulatory Authority Water Resources Protection, requires that a 

permit be obtained prior to any alteration or occupation of the 100-year floodplain of a river, 

stream, or drain. The Floodplain Regulatory Authority regulates the floodplains of rivers, 

streams, and drains that have a drainage area of two square miles or greater. A permit is not 

required under Part 31 for alterations within the floodplains of the Great Lakes, inland lakes, or 

watercourses that have a drainage area of less than two square miles.  

Part 55, Air Pollution Control, provides authority to the MDEQ to engage in a variety of 

activities to protect air quality, including the regulation of fugitive dust sources and emissions, in 

accordance with the provisions of M.C.L. 324.5524.  

Part 91, Soil Erosion and Sedimentation Control, requires that a permit be obtained to protect 

against the loss of soil to surface waters including wetlands. A permit is generally required for 

any earth change that disturbs one or more acres or is within 500 feet of a lake or stream. 

Counties have the primary responsibility for issuing permits. In some cases, cities, villages, and 

townships have assumed permitting responsibility within their jurisdictions. Permit applications 

can be obtained from the respective county or municipal agencies.  

Part 115, Solid Waste Management, regulates companies and businesses that dispose of solid 

waste. The solid waste program performs inspection, evaluation, permitting, and licensing of 

solid waste disposal areas in the state, including evaluation of groundwater monitoring data and 

corrective actions associated with releases from solid waste landfills.  

Part 201, Environmental Remediation, provides legislative authority for Michigan’s cleanup 

program for sites where hazardous substances have been released into the environment. The 

purpose of this authority is “to provide for appropriate response activity to eliminate 

unacceptable risks to public health, safety, or welfare, or to the environment from environmental 

contamination at facilities within the state” (M.C.L. 324.20102). The authority also includes 

“additional administrative and judicial remedies to supplement existing statutory and common 
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law remedies” (M.C.L. 324.20102), including making claims against liable parties for “the full 

value of injury to, destruction of, or loss of natural resources, including the reasonable costs of 

assessing the injury, destruction, or loss resulting from the release” (M.C.L. 324.20126a).  

Part 301, Inland Lakes and Streams, requires a permit from MDEQ for certain construction 

activities on inland lakes and streams. The Inland Lakes and Streams program is responsible for 

the protection of the natural resources and public trust waters of inland lakes and streams in the 

state. The program oversees the following activities: dredging, filling, constructing, or placing a 

structure on bottomlands; constructing or operating a marina; interfering with the natural flow of 

water; and connecting a ditch or canal to an inland lake or stream.  

Part 303, Wetlands Protection, requires permits to perform certain activities in a wetland 

(Table 7.1).  

Table 7.1. Examples of types of activities that require a wetlands protection permit 

Activity type Example activities (partial list only) 

Deposit or permit the placing of fill material Bulldozing, grading, dumping 

Dredge, remove, or permit the removal of 

soil or minerals  

Removing tree stumps, bulldozing, digging a pond 

Construct, operate, or maintain any use or 

development  

Constructing buildings, structures, boardwalks; mining peat; 

treating water  

Drain surface water Diverting water to another area via ditch, pump, or drain 

The programs in MDEQ that administer these activities have the objective of protecting human 

health and the environment in Michigan. MDEQ and USACE established a joint state and federal 

permit process for projects in areas that have both state and federal jurisdiction.  

Part 365, Endangered Species Protection, requires permits from the MDNR if a project may 

take or harm any endangered or threatened fish, plant, or wildlife. As described above, the 

proposed action is not expected to have any effect on state-listed threatened or endangered 

species, or is not likely to adversely affect them. Because the status and location of listed species 

can change over time, during project design the MDNR would work with project sponsors to 

determine whether actions may affect any of those species and apply for a permit if necessary.  

7.2.2.2 Michigan Occupational Safety and Health Act, 1975, Public Act 154 

(M.C.L. 408.1001–408.1094) 

The Michigan Occupational Safety and Health Act is an act to prescribe and regulate working 

conditions, and places and conditions of employment to provide for occupational health and 
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safety. All activities conducted under the proposed action would comply with provisions of this 

act. 

7.2.3 Local laws 

As appropriate, restoration actions would consider and comply with local plans and ordinances. 

Relevant local plans could include shoreline and growth management plans. Relevant ordinances 

could include zoning, construction, noise, and wetlands. 

7.2.4 Federal policies and directives 

The following federal policies and Presidential Executive Orders could be relevant to restoration 

projects under the proposed action: 

 USFWS Mitigation Policy (USFWS Manual, 501 FW 2) 

This policy of the USFWS seeks to ensure “no net loss” of fish and wildlife habitat as a 

result of USFWS actions. The Trustees would not anticipate that the proposed action 

would result in long-term adverse impacts on habitat. 

 Executive Order 11514 – Protection and Enhancement of Environmental Quality, as 

Amended by Executive Order 11911 Relating to Protection and Enhancement of 

Environmental Quality 

These Executive Orders require federal agencies to monitor, evaluate, and control their 

activities to protect and enhance the quality of the nation’s environment. These Executive 

Orders also require agencies to inform the public about these activities and to share data 

on environmental problems or control methods, as well as to cooperate with other 

governmental agencies. The proposed action would address the intent of these Executive 

Orders.  

 Executive Order 11988 – Floodplain Management 

This Executive Order directs federal agencies to avoid the occupancy, modification, and 

development of floodplains, when there is a practical alternative. For all projects, the 

Trustees would work to ensure that any floodplain impacts are minimized. 
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 Executive Order 11990 – Protection of Wetlands 

This Executive Order instructs federal agencies to avoid adverse impacts associated with 

destruction or modification of wetlands. The Trustees would work to ensure that projects 

minimize any wetlands impacts and that all necessary permits are obtained. 

 Executive Order 12898 – Environmental Justice 

This Executive Order instructs federal agencies to assess whether minority or low-income 

populations would be disproportionately impacted by agency actions. The proposed 

action would not be expected to adversely affect the environment or human health for any 

environmental justice populations in the vicinity of the proposed projects. The Trustees 

reached out to minority and low-income populations for public comment on the draft 

RP/PEIS and their input was both welcomed and encouraged; the State of Michigan has 

an Environmental Justice Plan that provides guidance on fair, non-discriminatory 

treatment and meaningful involvement (MDNRE, 2010). The draft RP/PEIS was 

available both on the internet and at multiple public libraries (see Section 1.2.1.2). The 

Trustees will hold any meetings in accessible locations to facilitate participation and 

documents related to the NRDA are available at MDEQ in Lansing, Michigan (see 

Section 1.4). 

 Executive Order 12962 – Aquatic Systems and Recreational Fisheries 

This Executive Order requires that federal agencies, where practicable and permitted by 

law, work cooperatively to improve the quantity, function, sustainable productivity, and 

distribution of aquatic resources for increased recreational fishing opportunities. The 

Trustee agencies worked cooperatively to identify potential projects that would benefit 

aquatic resources and recreational fishing opportunities, in compliance with the intent of 

this Executive Order.  

 Executive Order 13112 – Invasive Species 

This Executive Order requires that federal agencies, where practicable and permitted by 

law, should identify any actions that may affect the status of invasive species and take 

actions to address the problem within their authorities and budgets. Agencies also are 

required not to authorize, fund, or carry out actions that they believe are likely to cause or 

promote the introduction or spread of invasive species, unless a determination is made 

that the benefits of actions outweigh potential harms and measures are taken to minimize 

harm. The Trustees would not expect to select any restoration projects that would 

promote the introduction or spread of invasive species. 
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 Executive Order 13186 – Protection of Migratory Birds 

This Executive Order requires federal agencies to evaluate the effects of their actions on 

migratory birds, to take actions to avoid or minimize the impacts of their actions on 

migratory birds, and to help promote conservation of migratory birds if actions are likely 

to have a measurable negative effect on migratory bird populations. The proposed action 

would not be expected to have a negative effect on migratory bird populations. 

 Executive Order 13653 – Preparing the United States for the Impacts of Climate 

Change  

As described in Section 6.2, the proposed action described in this RP/PEIS would address 

the intent of this Executive Order. 

 Executive Order 13690 – Establishing a Federal Flood Risk Management Standard 

and a Process for Further Soliciting and Considering Stakeholder Input 

As described in Section 6.2, the proposed action described in this RP/PEIS would address 

the intent of this Executive Order. 

 DOI Departmental Manual, Parts 517 and 609 – Pesticides and Weed Control 

Implementation of the proposed action would be consistent with DOI policy to use 

integrated pest management strategies for control of insect and weed pests. Pesticides 

would only be used after a full consideration of other control alternatives; the material 

selected and method of application would be the least hazardous of available options. 

 DOI Departmental Manual, Part 518 – Waste Management 

If implementation of any alternatives generate waste, the Trustees would comply with all 

relevant DOI directives and policies. 

 DOI Departmental Manual, Part 602 – Land Acquisition, Exchange, and Disposal 

If the federal government acquires any real property through implementation of these 

restoration projects, the acquiring agency would comply with appropriate pre-acquisition 

standards – particularly the American Society for Testing and Materials standard for 

Environmental Site Assessments for Commercial Real Estate. 

7.2.5 State and local policies 

Proposed restoration projects would consider and comply with other relevant state and local 

policies and directives. 
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A. Fish Species of the Kalamazoo River Watershed 

A.1 Kalamazoo River Fish Species List 

Table A.1. Fishes in the Kalamazoo River watershed. Data from University of Michigan, 

Museum of Zoology; MDNR, Institute for Fisheries Research and Plainwell Field Office. 

Species origin: N = native; C = colonized; and I = introduced. Kalamazoo status: P = recent 

observation; O = extirpated; U = historical record, current status unknown. 

Common name Scientific name 

Species 

origin 

Kalamazoo 

status 

Lampreys 

Chestnut lamprey  Ichthyomyzon castaneus N P 

Northern brook lamprey  Ichthyomyzon fossor  N P 

American brook lamprey Lampetra appendix  N P 

Sea lamprey  Petromyzon marinus  C P 

Sturgeons 

Lake sturgeon (threatened) Acipenser fulvescens N P 

Gars 

Spotted gar (rare) Lepisosteus oculatus N P 

Longnose gar  Lepisosteus osseus  N P 

Bowfins 

Bowfin Amia calva N P 

Freshwater eels  

American eel Anguilla rostrata C U 

Herrings 

Alewife  Alosa pseudoharengus  C P 

Gizzard shad Dorosoma cepedianum N P 

Minnows 

Central stoneroller  Campostoma anomalum  N P 

Goldfish  Carassius auratus  I P 

Spotfin shiner  Cyprinella spiloptera  N P 

Common carp  Cyprinus carpio  I P 

Brassy minnow  Hybognathus hankinsoni  N P 

Striped shiner  Luxilus chrysocephalus  N P 

Common shiner  Luxilus cornutus  N P 

Hornyhead chub  Nocomis biguttatus  N P 

River chub  Nocomis micropogon  N P 

Golden shiner  Notemigonus crysoleucas N P 

Pugnose shiner (rare) Notropis anogenus  N P 
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Table A.1. Fishes in the Kalamazoo River watershed (cont.). Data from University of 

Michigan, Museum of Zoology; MDNR, Institute for Fisheries Research and Plainwell Field 

Office. Species origin: N = native; C = colonized; and I = introduced. Kalamazoo status: 

P = recent observation; O = extirpated; U = historical record, current status unknown. 

Common name Scientific name 

Species 

origin 

Kalamazoo 

status 

Minnows (cont.) 

Emerald shiner  Notropis atherinoides N P 

Bigmouth shiner  Notropis dorsalis  N P 

Blackchin shiner  Notropis heterodon  N P 

Blacknose shiner  Notropis heterolepis  N P 

Spottail shiner  Notropis hudsonius  N P 

Rosyface shiner   Notropis rubellus  N P 

Sand shiner  Notropis stramineus  N P 

Mimic shiner  Notropis volucellus  N P 

Weed shiner (extirpated) Notropis texanus  N O 

Northern redbelly dace  Phoxinus eos  N U 

Bluntnose minnow  Pimephales notatus  N P 

Fathead minnow  Pimephales promelas  N P 

Western blacknose dace Rhinichthys obtusus  N P 

Longnose dace  Rhinichthys cataractae  N P 

Creek chub  Semotilus atromaculatus N P 

Suckers 

Quillback carpsucker Carpiodes cyprinus  N P 

Longnose sucker  Catostomus catostomus N P 

White sucker  Catostomus commersonii  N P 

Western creek chubsucker (threatened) Erimyzon claviformis N U 

Lake chubsucker  Erimyzon sucetta  N P 

Northern hog sucker  Hypentelium nigricans  N P 

Black buffalo (rare)  Ictiobus niger  I P 

Spotted sucker  Minytrema melanops  N P 

Silver redhorse  Moxostoma anisurum  N P 

Black redhorse  Moxostoma duquesnei  N P 

Golden redhorse  Moxostoma erythrurum  N P 

Shorthead redhorse  Moxostoma macrolepidotum N P 

Greater redhorse  Moxostoma valenciennesi  N P 
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Table A.1. Fishes in the Kalamazoo River watershed (cont.). Data from University of 

Michigan, Museum of Zoology; MDNR, Institute for Fisheries Research and Plainwell Field 

Office. Species origin: N = native; C = colonized; and I = introduced. Kalamazoo status: 

P = recent observation; O = extirpated; U = historical record, current status unknown. 

Common name Scientific name 

Species 

origin 

Kalamazoo 

status 

Catfishes 

Black bullhead  Ameiurus melas  N P 

Yellow bullhead  Ameiurus natalis  N P 

Brown bullhead  Ameiurus nebulosus N P 

Channel catfish  Ictalurus punctatus  N P 

Stonecat  Noturus flavus  N P 

Tadpole madtom Noturus gyrinus N P 

Flathead catfish  Pylodictis olivaris  N P 

Pikes P 

Grass pickerel Esox americanus vermiculatus N P 

Northern pike  Esox lucius  N P 

Muskellunge  Esox masquinongy  N P 

Mudminnows 

Central mudminnow Umbra limi N P 

Smelts 

Rainbow smelt Osmerus mordax C P 

Trouts 

Cisco (threatened) Coregonus artedi  N P 

Lake whitefish  Coregonus clupeaformis  N P 

Coho salmon Oncorhynchus kisutch  I P 

Rainbow trout  Oncorhynchus mykiss  I P 

Chinook salmon  Oncorhynchus tshawytscha I P 

Round whitefish  Prosopium cylindraceum  N P 

Atlantic salmon  Salmo salar  I P 

Brown trout  Salmo trutta  I P 

Brook trout  Salvelinus fontinalis  I P 

Lake trout  Salvelinus namaycush  N P 

Trout-perches 

Trout-perch Percopsis omiscomaycus N P 

Pirate perches 

Pirate perch Aphredoderus sayanus N P 

Codfishes 

Burbot Lota lota N P 
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Table A.1. Fishes in the Kalamazoo River watershed (cont.). Data from University of 

Michigan, Museum of Zoology; MDNR, Institute for Fisheries Research and Plainwell Field 

Office. Species origin: N = native; C = colonized; and I = introduced. Kalamazoo status: 

P = recent observation; O = extirpated; U = historical record, current status unknown. 

Common name Scientific name 

Species 

origin 

Kalamazoo 

status 

Killifishes 

Banded killifish  Fundulus diaphanus N P 

Blackstripe topminnow Fundulus notatus  N U 

Silversides 

Brook silverside Labidesthes sicculus N P 

Sticklebacks 

Brook stickleback  Culaea inconstans  N P 

Ninespine stickleback  Pungitius pungitius  N P 

Threespine stickleback Gasterosteus aculeatus I P 

Sculpins 

Mottled sculpin Cottus bairdii N P 

Striped basses 

Striped bass x white bass hybrid Morone saxatilis x M. chrysops I P 

Sunfishes 

Rock bass  Ambloplites rupestris N P 

Green sunfish  Lepomis cyanellus N P 

Pumpkinseed  Lepomis gibbosus  N P 

Warmouth  Lepomis gulosus  N P 

Bluegill Lepomis macrochirus  N P 

Northern longear sunfish Lepomis peltastes  N P 

Redear sunfish  Lepomis microlophus  I P 

Smallmouth bass  Micropterus dolomieu  N P 

Largemouth bass  Micropterus salmoides  N P 

White crappie  Pomoxis annularis  N P 

Black crappie  Pomoxis nigromaculatus N P 

Perches 

Rainbow darter  Etheostoma caeruleum  N P 

Iowa darter  Etheostoma exile  N P 

Johnny darter  Etheostoma nigrum N P 

Least darter (rare) Etheostoma microperca N P 

Yellow perch  Perca flavescens N P 

Logperch  Percina caprodes  N P 

Blackside darter  Percina maculata  N P 

Walleye  Sander vitreus  N P 
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Table A.1. Fishes in the Kalamazoo River watershed (cont.). Data from University of 

Michigan, Museum of Zoology; MDNR, Institute for Fisheries Research and Plainwell Field 

Office. Species origin: N = native; C = colonized; and I = introduced. Kalamazoo status: 

P = recent observation; O = extirpated; U = historical record, current status unknown. 

Common name Scientific name 

Species 

origin 

Kalamazoo 

status 

Drums 

Freshwater drum Aplodinotus grunniens N P 

Gobies 

Round goby Neogobius melanostomus I P 

Source: Wesley, 2005, Table 18. 
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A.2 Portage Creek Fish Species List 

Table A.2. Portage Creek fish species 

Common name Scientific name 

Blacknose dace Rhinichthys obtusus 

Bluntnose minnow Pimephales notatus 

Central stoneroller Campostoma anomalum pullum 

Common shiner Luxilus cornutus 

Creek chub Semotilus atromaculatus 

Horneyhead chub Nocomis biguttatus 

Spotfin shiner Cyprinella spiloptera 

Blackside darter Percina maculata 

Johnny darter Etheostoma nigrum 

Rainbow darter Etheostoma caeruleum 

Yellow perch Perca flavescens 

Bluegill Lepomis macrochirus 

Green sunfish Lepomis cyanellus 

Rock bass Ambloplites rupestris 

Smallmouth bass Micropterus dolomieu 

Golden redhorse Moxostoma erythrurum 

White sucker Catostomus commersonii 

Northern hogsucker Hypentelium nigricans 

Mottled sculpin Cottus bairdii 

Grass pickerel Esox americanus vermiculatus 

Yellow bullhead Ameiurus natalis 

Brook stickleback Culaea inconstans 

Brown trout Salmo trutta 

Northern brook lamprey Ichthyomyzon fossor 

Source: Smith, 2011, as cited in URS, 2013, Table 3. 



 

B. Scientific Names of Species Used in Report 

Table B.1. Common and scientific names used in this report 

Common name Scientific name 

Alewife Alosa pseudoharengus 

Asian clam Corbicula fluminea 

Atlantic salmon Salmo salar 

Big bluestem Andropogon gerardi 

Blackside darter Percina maculata 

Blackside darter Percina maculata 

Bluegill Lepomis macrochirus 

Bog birch Betula pumila 

Broad-leaved cattail Typha latifolia 

Brook trout Salvelinus fontinalis 

Brown trout Salmo trutta 

Channel catfish Ictalurus punctatus 

Chinook salmon Oncorhynchus tshawytscha 

Clubshell Pleurobema clava 

Common carp Cyprinus carpio 

Common shiner Luxilus cornutus 

Copperbelly water snake Nerodia erythrogaster neglecta 

Deertoe Truncilla truncata 

Dogwood Cornus spp. 

Eastern massasauga Sistrurus catenatus catenatus 

Eastern prairie fringed orchid Platanthera leucophaea 

Fawnsfoot Truncilla donaciformis 

Flathead catfish Pylodictis olivaris 

Freshwater drum Aplodinotus grunniens 

Garlic mustard Alliaria petiolata 

Gizzard shad Dorosoma cepedianum 

Glossy buckthorn Frangula alnus (synonym: Rhamnus frangula) 

Golden redhorse Moxostoma erythrurum 

Indiana bat Myotis sodalis 

Indiangrass Sorghastrum nutans 

Indian plantain Arnoglossum plantagineum 
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Table B.1. Common and scientific names used in this report (cont.) 

Common name Scientific name 

Karner blue butterfly Lycaeides melissa samuelis 

Lake sturgeon Acipenser fulvescens 

Largemouth bass Micropterus salmoides 

Leaf-eating beetles Galerucella pusilla and G. calmariensis 

Mapleleaf Quadrula quadrula 

Massasauga snake Sistrurus catenatus 

Mitchell’s satyr butterfly Neonympha mitchellii mitchellii 

Mottled sculpin Cottus bairdii 

Mucket Actinonaias ligamentina 

Narrow-leaved cattail Typha angustifolia 

Northern hog sucker Hypentelium nigricans 

Northern long-eared bat Myotis septentrionalis 

Northern pike Esox lucius 

Phragmites (aka common reed)
a
 Phragmites australis

Pimpleback Quadrula pustulosa 

Pitcher’s thistle Cirsium pitcher 

Pocketbook Lampsilis ventricosa 

Poison sumac Toxicodendron vernix 

Poweshiek skipperling butterfly Oarisma poweshiek 

Prairie dropseed Sporobolus heterolepis 

Purple loosestrife Lythrum salicaria 

Quillback carpsucker Carpiodes cyprinus 

Rainbow smelt Osmerus mordax 

Rainbow trout Oncorhynchus mykiss 

Rayed bean Villosa fabalis 

Rock bass Ambloplites rupestris, Ambloplites constellatus 

Root-boring weevil Hylobius transversovittatus 

Rufa red knot Calidris canutus rufa 

Sea lamprey Petromyzon marinus 

Smallmouth bass Micropterus dolomieu 

Snuffbox Epioblasma triquetra 

Stonecat Noturus flavus,  

Striped shiner Luxilus chrysocephalus 

Switchgrass Panicum virgatum 
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Table B.1. Common and scientific names used in this report (cont.) 

Common name Scientific name 

Tamarack Larix laricina 

Tiger muskellunge Esox masquinongy 

Walleye Sander vitreus 

White heelsplitter Lasmigona complanata 

White sucker Catostomus commersonii 

Zebra mussel Dreissena polymorpha 

a. Although the common name for this plant is “common reed,” it is most

commonly known as “Phragmites.” 



 

C. Summary of Other Regional and Local 

Restoration Plans 

Several other restoration initiatives are ongoing or planned in the Kalamazoo River watershed. 

The Trustees relied on other regional and local plans in developing their preferred alternative and 

their project evaluation criteria (presented in Section 2.3). Additionally, the Trustees would 

coordinate with other restoration programs to prevent redundancies and avoid conflicts between 

restoration projects, as well as explore opportunities for coordination to achieve greater benefit to 

natural resources. 

C.1 Regional Restoration Plans 

This section summarizes regional plans for restoration in the Kalamazoo River watershed, 

including river assessments, remedial action plans, and watershed management plans. The 

geographic area of these restoration plans range in spatial extent from the larger Great Lakes 

region to the Kalamazoo River watershed and its subwatersheds. A few of the restoration plans 

focus on the Kalamazoo River Area of Concern, which includes the river and its floodplain from 

Morrow Dam and Lake Michigan as well as lower Portage Creek (Figure C.1). The Kalamazoo 

River Area of Concern was designated because of PCB contamination of sediments.
1

The Great Lakes Restoration Initiative (GLRI) is a collaborative effort of federal agencies to 

address significant environmental concerns in the Great Lakes. The GLRI Action Plan 

described the goals for fiscal years 2010 through 2014 for Great Lakes restoration and protection 

(White House Council on Environmental Quality et al., 2010). The Action Plan addresses five 

key concerns in the region: (1) cleaning up toxics and Areas of Concern, (2) combating invasive 

species, (3) promoting nearshore health by protecting watersheds from polluted runoff and algae, 

(4) restoring wetlands and other habitats, and (5) tracking progress and working with strategic 

partners. Table C.1 summarizes restoration projects in the Kalamazoo River watershed that have 

received GLRI grants through March 2015. 

1. Areas of Concern were designated by the United States and Canada. They are areas within the Great Lakes

that are most severely impacted by toxic substances and pollutants. There are 43 Areas of Concern in the Great 

Lakes, of which 26 are in the United States.  
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Figure C.1. Kalamazoo River, Michigan Area of Concern. 

Source: U.S. EPA, 2013a. 
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Table C.1. Projects in the Kalamazoo River watershed funded under the GLRI 

Project title Organization 

Year 

funded 

GLRI 

funding Project description Status
a 

Feasibility Study 

and Engineering 

Design Work for 

the Removal of the 

Alcott Street Dam 

USFWS Direct 

Implementation 

2012 $141,683 This project will enable the USFWS East Lansing Field Office to 

collaborate with MDEQ to develop the feasibility study and engineering 

design for the removal of Alcott Street Dam, located at the former 

Bryant Mill Pond immediately south of Alcott Street Bridge in the City 

of Kalamazoo. The site is approximately three miles upstream from 

Portage Creek`s confluence with the Kalamazoo River. Support for the 

feasibility study would subsequently leverage resources necessary for the 

removal of the Alcott Street Dam, and will contribute toward removal of 

the loss of fish and wildlife habitat, degradation of fish and wildlife 

populations, and degradation of benthos beneficial-use impairments. 

To be 

completed 

in 2016 

Portage Creek 

Toxic Substance 

Source Reduction 

MDEQ 2010 $3,347,362 This project restored 1,440 linear feet of habitat in an industrialized 

section of Portage Creek by removing deteriorating cement channel 

walls and contaminated fill material from the upland floodplain area. The 

project was intended to significantly restore habitat for fish and benthic 

organisms and address the three habitat-related beneficial-use 

impairments, which will lead to delisting the Kalamazoo River Area of 

Concern. 

Completed 

Kalamazoo River 

Dam Removal 

Feasibility Study 

MDNR 2010 $361,956 MDNR developed design plans for the removal of two dams (Otsego 

and Otsego City) on the Kalamazoo River. The plans also addressed 

removal of PCB-contaminated sediment, which has accumulated behind 

the dams.  

Completed 
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Table C.1. Projects in the Kalamazoo River watershed funded under the GLRI (cont.) 

Project title Organization 

Year 

funded 

GLRI 

funding Project description Status
a 

Restoring Habitats 

of Southwest 

Michigan 

Endangered 

Species 

Kalamazoo Nature 

Center 

2010 $196,139 This project removed invasive species, established native flora, 

reintroduced historical fire regimes, monitored results, and conducted 

outreach activities at the Kalamazoo Nature Center. The intent of these 

activities was to (1) restore approximately 1,500 acres of prairie fen and 

associated upland habitats, and (2) benefit an additional 500 acres of 

surrounding forest and wetlands within the Kalamazoo River watershed. 

Prairie fens and associated uplands, historically oak-dominated savanna, 

are critical habitats for several state and federally listed species; this 

project will address the habitat needs of 16 state and federally listed 

plant and animal species. The project was also intended to improve 

physical, chemical, and biological processes and ecosystem functions 

and help maintain or improve conditions for native fish and wildlife. 

Completed 

Wild Rice 

Restoration 

Match-e-be-nash-she-

wish Band of 

Pottawatomi Indians of 

Michigan (Gun Lake) 

2012 $141,091 This project involved assessment and restoration of wild rice in the 

Kalamazoo and Grand River watersheds. 

Completed 

Wild Rice 

Restoration Phase 

II 

Match-e-be-nash-she-

wish Band of 

Pottawatomi Indians of 

Michigan (Gun Lake) 

2013 $100,370 This is a continuation of the 2012 Wild Rice Restoration project. Completed 

Wild Rice 

Restoration 

(Bodewadmi 

Manoomin) 

Match-e-be-nash-she-

wish Band of 

Pottawatomi Indians of 

Michigan (Gun Lake) 

2014 $89,830 This is a continuation of the 2013 Wild Rice Restoration Phase II 

project, which is focused on providing best management practices, 

developing a geographic information system (GIS) database layer, 

identifying threats to wild populations, and informing the public. 

To be 

completed 

in 2015 
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Table C.1. Projects in the Kalamazoo River watershed funded under the GLRI (cont.) 

Project title Organization 

Year 

funded 

GLRI 

funding Project description Status
a 

Spawning Habitat 

Restoration and 

Egg and Larval 

Surveys in the 

Kalamazoo River, 

Michigan 

Match-e-be-nash-she-

wish Band of 

Pottawatomi Indians of 

Michigan (Gun Lake) 

2013 $199,000 The ultimate goal of this project is assist with lake sturgeon 

rehabilitation through habitat restoration in the Kalamazoo River, and 

ultimately the Lake Michigan basin. It will contribute to the ongoing 

management of the population through on-the-ground restoration 

supported by surveys to document reproductive success. This mission 

has three main objectives: (1) restore 686 ft
2 

of habitat in the Kalamazoo

River suitable for lake sturgeon spawning; (2) conduct egg mat and 

larval drift surveys to assess fish use of spawning habitat and assist with 

lake sturgeon restoration; and (3) increase public knowledge of lake 

sturgeon, tribal culture, and the restoration efforts through public and 

tribal educational outreach efforts.  

To be 

completed 

in 2017 

Technical 

Assistance to 

Agricultural 

Producers in SE 

Lake Michigan 

Watersheds 

Calhoun Soil 

Conservation District 

2010 $793,424 This project provided technical assistance to agricultural producers in 

the Kalamazoo River, the Black River, and the St. Joseph River 

watersheds to implement the Agricultural Water Enhancement Program. 

It attempted to address the following watershed concerns: hydrologic 

flows and loading of sediment, nutrients, pathogens, and pesticides, as 

well as energy conservation.  

Completed 

Allegan State 

Game Area 

Wetland 

Restoration Project 

Ducks Unlimited Inc. 2012 $283,128 Ducks Unlimited will restore and/or enhance 150 acres of wetland 

habitat on two units of the Allegan State Game Area. This work involves 

disrupting subsurface drainage tiles, and installing WCS, a pump, and a 

low-level berm. 

To be 

completed 

in 2016 

Lake Sturgeon 

Streamside 

Rearing Facilities 

MDNR and USFWS 2011 $514,223 This project will utilize and adapt the streamside rearing technique for 

multiple sites in the Great Lakes basin. Under this project, a site on the 

Kalamazoo River was selected for trailer site placement and site 

development was completed. This project will also help to protect the 

genetic diversity of remnant stocks, promote lake sturgeon restoration to 

the public, increase public participation and ownership in natural 

resource rehabilitation efforts and education, and ultimately introduce at 

least 6,000 fingerling lake sturgeon into the Great Lakes basin annually. 

To be 

completed 

in 2015 

Source: Great Lakes Restoration, 2015. 
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The Great Lakes Water Quality Agreement requires the development of remedial action plans for 

each Area of Concern, including the Kalamazoo Area of Concern (Kalamazoo River Watershed 

Public Advisory Council, 1998; Sims, 2007). The Kalamazoo River remedial action plan outlines 

the environmental concerns, referred to as “beneficial-use impairments” in the Kalamazoo River 

Area of Concern, and provides recommendations for action (Kalamazoo River Watershed Public 

Advisory Council, 1998). This remedial action plan, which is updated every two years, is used as 

the primary tool for documenting and communicating progress to the public and to government 

agencies (Sims, 2007; Spoelstra, 2009; Riley, 2012). As of the 2012 biennial remedial action 

plan, three of eight beneficial-use impairments for the Kalamazoo River Area of Concern had 

been assessed and one of the beneficial-use impairments had been removed (Table C.2). In 

addition, a Fish and Wildlife Expert Team was created to develop local restoration criteria for 

two beneficial-use impairments: the “Loss of Fish and Wildlife Habitat” and “Degradation of 

Fish and Wildlife Populations” (Spoelstra, 2009). This team proposed three types of habitat and 

population-related restoration targets and actions for fish and wildlife in the Area of Concern: 

(1) ”required” restoration for the beneficial-use impairments to be considered restored (e.g., dam 

removal and restoring impounded areas of the river to a free-flowing state), (2) ”facilitative” 

restoration that helps integrate watershed management across various programs and agencies, 

and (3) “desirable” restoration to focus on cleanup and restoration of the Kalamazoo River 

ecosystem that goes above and beyond the “required” restoration activities. 

Table C.2. Kalamazoo River beneficial-use impairment status 

Beneficial-use impairment 

Beneficial use 

remains impaired 

Assessment 

in 2011 

Beneficial-use 

impairments 

removed 

Restrictions on fish and wildlife consumption  

Bird or animal deformities or reproductive problems   

Degradation of benthos  

Restriction on dredging activities   

Beach closings March 3, 2011 

Degradation of aesthetics  April 3, 2012 

Degradation of fish and wildlife populations  

Loss of fish and wildlife habitat  

Sources: Korleski, 2012; Riley, 2012. 

The Kalamazoo River Assessment was prepared by the Fisheries Division of MDNR to 

describe the characteristics of the Kalamazoo River and its biological communities (Wesley, 

2005). The Kalamazoo River Assessment describes the characteristics of the river and the 

watershed, including geography, history, geology and hydrology, soils and land use, channel 
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morphology, dams and barriers, water quality, special jurisdictions, biological communities, 

fishery management, recreational use, and citizen involvement. The assessment also describes 

management options for each of the river segments and watershed characteristics that will 

protect, rehabilitate, and enhance the integrity of the watershed. Four types of options are 

presented: (1) options to protect and preserve existing resources, (2) options requiring additional 

surveys, (3) opportunities for rehabilitation of degraded resources, and (4) opportunities to 

improve an area or resources beyond the original condition. These management options can be 

used to guide restoration planning by the Trustees and others. 

The Kalamazoo River Watershed Hydrologic Study was conducted by MDEQ to improve the 

understanding of the watershed’s hydrologic characteristics (Fongers, 2008). This study provides 

information to help local governments manage stormwater and develop stormwater ordinances. 

The study quantifies changes in stormwater runoff as a result of land-use change, and identifies 

critical areas based on hydrologic criteria (e.g., changes in runoff volume, infiltration, and the 

frequency and rapidity of short-term changes in stream flow). 

The Kalamazoo River Watershed Management Plan, prepared by the Kalamazoo River 

Watershed Council (2011), is a 10-year comprehensive plan that aims to develop a unifying 

vision for water resources planning and management in the Kalamazoo River watershed. 

Building on subwatershed efforts and addressing spatial and informational gaps, this plan 

develops a framework for coordinating existing and new programs, setting direction for policy 

and management decisions, and prioritizing funding. 

The Kalamazoo River Watershed Council also developed management plans for subwatersheds 

and other management areas in the Kalamazoo River watershed: Figure C.2 shows the locations 

of areas that have a subwatershed plan. The Kalamazoo River subwatershed management 

plans provide the characteristics of each subwatershed, along with designated and desired uses 

and management goals. The State of Michigan establishes the designated uses, while local 

residents, industries, and recreational users determine the desired uses. Table C.3 summarizes the 

subwatershed management plans within the Kalamazoo River watershed and the Allegan State 

Game Area management plan.  

C.2 Local Plans 

The Trustees considered numerous local planning documents while developing their preferred 

alternative and project selection process. These include master plans, recreational plans, and 

zoning ordinances that guide long-term growth and development of the community. They focus 

on land use, economics, transportation, recreation, and housing. Table C.4 summarizes a few of 

the local plans in the Kalamazoo River watershed; this list is not intended to be comprehensive, 

but provides an overview of the types of local plans in this watershed. 
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Figure C.2. Subwatersheds and other management areas in the Kalamazoo River 

watershed. Areas in light blue do not have a watershed plan that is separate from the 

Kalamazoo River Watershed Management Plan. 

Source: Kalamazoo River Watershed Council, 2013. 
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Table C.3. Summary of subwatershed management plans within the Kalamazoo River watershed 

Title of management 

plan (and citation)  

Land area covered by 

management plan 

Land use covered by 

management plan Management goals 

Allegan State Game 

Area Master Plan 

(MDNR, 2012) 

Approximately 50,000 acres 

in Allegan County. Size 

expected to increase with 

new acquisitions. 

Conserved land managed for 

wildlife resources. 

Responsible management of the area’s wildlife resources by: 

 Managing habitats to support appropriate plant 

communities and enable ecological processes for overall 

ecosystem health 

 Creating recreational opportunities that foster appreciation 

for the area and conservation of wildlife 

Rabbit River 

Watershed 

Management Plan 

(FTC&H, 2009) 

Approximately 

187,000 acres located 

primarily in Allegan County, 

with parts extending into 

Barry, Ottawa, and Kent 

counties.  

Primarily agricultural land 

(63%), with some forested 

and urban land. 

Goals are to reduce or eliminate the impacts of nonpoint source 

pollutants and restoring or maintaining designated uses; these 

goals include: 

 Restoring and maintaining impaired designated uses 

(i.e., indigenous aquatic life and wildlife and warmwater 

fishery) 

 Protecting and preserving threatened designated uses 

(i.e., coldwater fishery and body contact recreation) 

 Educating stakeholders about the watershed and its impact 

on stakeholders 

 Creating a sustainable strategy for implementing this plan 

Upper Rabbit River 

Watershed 

Management Plan 

(Allegan Conservation 

District, 2012) 

Approximately 96,500 acres 

in upper Rabbit River 

Watershed. 

Primarily agricultural land 

(60%), with some forested 

and urban land. 

The goals of this plan include: 

 Reducing nonpoint source pollution 

 Implementing information and education strategies 

 Protecting high-quality areas 

 Improving recreational opportunities 
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Table C.3. Summary of subwatershed management plans within the Kalamazoo River watershed (cont.) 

Title of management 

plan (and citation)  

Land area covered by 

management plan 

Land use covered by 

management plan Management goals 

Gun River Watershed 

Management Plan 

(FTC&H, 2004) 

Approximately 73,000 acres 

in Allegan and Barry 

counties. 

Primarily agricultural land 

(60%), with some forested 

and urban land. 

The following goals are based on protecting desired uses: 

 Ensuring safe and reliable groundwater for drinking 

 Adding public access sites in Gun River watershed 

 Using planning techniques to manage growth 

 Building a trail along Gun River for recreational and 

informational uses 

 Protecting prime farmland and agricultural way of life for 

future generations 

 Maintaining diversity in watershed 

 Assisting landowners in enhancing properties for wildlife 

habitat 

See plan for goals outlined for designated uses. 

Four Townships Area 

Watershed 

Management Plan 

(Four Townships 

Water Resources 

Council, 2010) 

Four townships 

(i.e., Prairieville, Barry, 

Ross, and Richland 

townships) plus the 

watersheds of streams that 

originate in the four 

townships. 

Primarily agricultural land 

(44%) and forested land 

(25%).  

The following goals are based on protecting the designated 

uses: 

 Preserving or managing natural and working lands within 

riparian areas to prevent an increase in pollutants that 

threaten water quality  

 Mitigating nonpoint source pollutants in storm-sewer and 

riparian areas 

 Restoring natural hydrological regimes in streams and 

natural ecosystems within riparian areas 

Portage and Arcadia 

Creeks Watershed 

Management Plan (The 

Forum of Greater 

Kalamazoo, 2006) 

Approximately 43,700 acres; 

includes Arcadia Creek, 

Portage Creek, the West 

Fork of Portage Creek, and 

Axtell Creek. 

Primarily open space, 

forested, and urban land, 

with some agricultural land 

and water and wetlands. 

Subwatershed goals not available 
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Table C.3. Summary of subwatershed management plans within the Kalamazoo River watershed (cont.) 

Title of management 

plan (and citation)  

Land area covered by 

management plan 

Land use covered by 

management plan Management goals 

Davis Creek Watershed 

Management Plan (The 

Forum of Greater 

Kalamazoo, 1996); and 

Davis Creek Phosphorus 

Reduction Study 

(FTC&H, 2011) 

Approximately 9,500 acres 

in portions of Comstock, 

Pavilion, and Kalamazoo 

townships and portions of 

the Cities of Portage and 

Kalamazoo. 

Primarily residential and 

industrial areas with some 

urban parks. Contains two 

Superfund Sites. 

Approximately 20% of the 

watershed contains wetlands. 

Principal water quality goals from the watershed 

management plan (The Forum of Greater Kalamazoo, 2006) 

include:  

 Creek safe for children 

 Clean water 

 Improved habitat 

 Restored biodiversity 

 Viable fisheries 

Kalamazoo Mainstem 3 

Corridor Watershed 

Management Plan 

(Kalamazoo River 

Mainstem 3 Corridor 

Steering Committee, 

2006) 

Approximately 66,000 acres 

in Kalamazoo County. 

Largely urban land along the 

river corridor with some 

rural and agricultural land in 

the headwaters. 

Long-term goals for protecting and restoring designated uses 

include:  

 Educating public about their role in protecting the 

watershed  

 Managing flow regimes and reducing pollutant loadings 

 Minimizing impacts on drinking water, natural features, 

unique/critical habitats, community amenities, and native 

species 

 Promoting and encouraging passive outdoor recreational 

with suitable public access 

 Supporting a community-based mechanism to implement 

and sustain the plan 

Battle Creek Watershed 

Management Plan 

(Battle Creek River 

Watershed Project, 

2004) 

Approximately 196,750 acres 

in northern Calhoun, 

southeastern Barry, and 

southern Eaton counties.  

Primarily agricultural land 

(68%) with some forested 

land, wetlands, and urban, 

rural, and non-farm lands.  

The goals of this plan include: 

 Reducing nonpoint source pollution in the watershed 

 Restoring Battle Creek River into a natural functioning 

system using the Rosgen Methodology by implementing a 

natural channel design 

 Protecting and enhancing critical natural resources 

 Increasing public awareness and protection of watershed by 

providing public recreational opportunities 

 Implementing information and education program to 

increase awareness 
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Table C.3. Summary of subwatershed management plans within the Kalamazoo River watershed (cont.) 

Title of management 

plan (and citation)  

Land area covered by 

management plan 

Land use covered by 

management plan Management goals 

Kalamazoo River 

Ceresco Reach 

Watershed 

Management Plan 

(MDEQ, 2009) 

Approximately 13,800 acres 

in west-central Calhoun 

County; includes Crooked 

Creek (Stiles Drain), Pigeon 

Creek, an unnamed tributary, 

and the Easterly and Dibble 

drains. 

Primarily agricultural land 

(63%) with some forest lands 

(16%); wooded wetlands 

(7%); herbaceous open field 

(4%); residential (3%); 

transportation, 

communication, and utilities 

(1%); and pasture (1%).  

The goals of this plan include: 

 Reducing nonpoint source pollution through best 

management practice implementation in agricultural areas 

 Restoring, enhancing, and maintaining natural hydrology 

through culvert replacement, dam removal, and wetland 

protection, enhancement, and restoration 

 Implementing information and education program to 

increase awareness of nonpoint source pollution through 

demonstration sites, workshops, partnerships, websites, etc. 

Rice Creek Watershed 

Management Plan 

(Calhoun Conservation 

District, 2003) 

Approximately 58,200 acres 

in western Jackson and 

eastern Calhoun County. 

Primarily agricultural land 

(63%) with some forest land 

(18%), wetlands (9%), urban 

and built up land (5%), and 

pasture lands (4%). 

The goals of this plan include: 

 Where appropriate, restoring and improving or reducing 

and eliminating the pollutants affecting or threatening the 

designated and desired uses of the watershed 

 Reaching a balance between the need for drainage and the 

increase of peak flows and flashy (i.e., short, high-volume 

flow) conditions in the creek 

 Reconnecting Rice Creek to the natural wetlands/ 

floodplains would reduce and/or eliminate many of the 

pollutants negatively affecting the water quality of Rice 

Creek 
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Table C.4. Example list of local plans in the Kalamazoo River watershed 

Location Title of plan Citation 

Allegan County Parks and Recreation Master Plan, 

2010–2015 

Allegan County Parks Commission, 

Undated  

City of Allegan A Community Master Plan City of Allegan, 2010 

City of Allegan and Allegan 

Township 

City of Allegan & Allegan 

Township Joint Recreation Plan 

2014–2018 

City of Allegan Parks Commission 

and Allegan Township Planning 

Commission, Undated  

City of Battle Creek Comprehensive Plan, Planning and 

Zoning 

City of Battle Creek, Undated 

City of Battle Creek Parks and 

Recreation 

Master Plan, 2014–2018 City of Battle Creek, 2014 

City of Otsego Community 5-Year Recreation Plan City of Otsego, 2010 

City of Otsego Master Plan City of Otsego, 2014 

City of Plainwell Land Use Plan 2002 City of Plainwell, 2003 



 

D. Public Comments 

D.1 Responses to Public Comments 
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Comment 

number Commenter Comment Response 

1 Georgia 

Pacific 

The executive summary notes that funding may come from existing 

settlements with bankrupt responsible parties (RPs) or with future 

companies that have liability. The Trustees should describe the process 

that is intended to be employed to identify those RPs. This process 

description may help in assuring that any/all available RPs are identified. 

If there are other potential RPs, how have these RPs been identified, and 

how will the Trustees get the RPs to participate in the NRDA process? 

The identification of RPs is beyond the 

scope of this report. 

2 Georgia 

Pacific 

The document refers to assessment I and II as detailing estimates of 

release-related injury. Not all of these assessment documents have been 

completed and been made publically available at this time. Therefore, 

Georgia-Pacific LLC (GP) reserves the right to comment on these in the 

future. It is not possible to evaluate the effectiveness with which the 

proposed restoration alternatives may compensate for an injury absent the 

assumptions and framework used to estimate injury. GP therefore also 

reserves the right to make future comments on and as necessary dispute 

any and all restoration scaling and/or costing. 

The trustees have made the Stage I 

Assessment documents available at this 

website: 

http://www.fws.gov/midwest/es/ec/nrda/

KalamazooRiver/StageIAssessment.html. 

Additionally, an update to the 

recreational fishing damages is available 

at 

http://www.fws.gov/midwest/es/ec/nrda/

KalamazooRiver/documents/Kalamazoo

RecFishingUpdate16July2009.pdf. The 

RP/PEIS is not intended to document 

scaling of restoration to injury and 

therefore no comments on restoration 

scaling are needed at this time. 

http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver/StageIAssessment.html
http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver/StageIAssessment.html
http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver/documents/KalamazooRecFishingUpdate16July2009.pdf
http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver/documents/KalamazooRecFishingUpdate16July2009.pdf
http://www.fws.gov/midwest/es/ec/nrda/KalamazooRiver/documents/KalamazooRecFishingUpdate16July2009.pdf
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Comment 

number Commenter Comment Response 

3 Georgia 

Pacific 

In some circumstances, cost savings are achieved when compensatory 

restoration is integrated into remedial activities. For the sake of 

efficiency, designers should consider such opportunities when designing 

and implementing remedial action. Remedial Alternatives which include 

restoration along with compensatory Natural Resource Damage 

Assessment (NRDA) credits is an extremely difficult process to achieve 

simultaneously. This difficulty is typically related to a lag time for the 

NRDA process, and Trustees do not typically have a complete 

understanding of the level of NRDA damages at the time of remediation. 

This process makes decision making cumbersome and piecemeal at best. 

The potential for inefficiencies and lack of cost effectiveness are high in 

this process and a mechanism needs to be in place to bridge the gap 

between the remedial investigation/feasibility study (RI/FS) and remedial 

design Superfund process and NRDA upfront. The environmental impact 

statement (EIS) should elaborate on what this mechanism is and how this 

mechanism will be used to bridge the gap between the Superfund and 

NRDA processes. 

We agree that cost savings can be 

achieved when integrating compensatory 

restoration into remedial activities. This, 

in large part, is why the Trustees have 

prepared this RP/PEIS at this time and 

why the Trustees are proposing two 

specific projects that would be conducted 

in conjunction with the remedial actions 

in the Kalamazoo River (removal of 

Otsego City Dam and Otsego Dam). 

Specifics as to how the dam removals 

would be conducted in collaboration with 

the remedial process are provided in 

Section 3.1.3.1 of the RP/PEIS. The 

Trustees have collaborated with the 

response agencies (as described in 

Section 1.2.2.3 of the RP/PEIS) in the 

past and would do so in the future. 

4 Georgia 

Pacific 

The EIS proposes several different project types allowed for restoration. 

There are project ownership and maintenance concerns which are not 

directly addressed in the EIS. For example, RPs do not own Otsego City 

Dam (constructed 1886) or Otsego Dam (constructed 1904). While the 

measures called for are feasible, long term maintenance will require 

partnerships with the private and public sector to achieve and keep the 

stated goals. Selection of projects located on public lands with 

improvements that require little or no maintenance or long term 

ownership by environmental stewards is preferred. 

The Otsego City Dam is owned by the 

City of Otsego and the Otsego Dam is 

owned by MDNR (a Trustee). As 

described in Sections 3.1.3.1.1 and 

3.1.3.1.2 of the RP/PEIS, the City of 

Otsego and MDNR have proposed that 

these dams be removed. Maintenance is 

important for any restoration project, and 

is not expected to differ significantly for 

these dam removal projects than for 

comparable instream and riparian 

restoration projects.  
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Comment 

number Commenter Comment Response 

5 Georgia 

Pacific 

The EIS does not clarify if part of the projects are proposed as purely 

remediation projects or purely restoration projects? The Trustees should 

clarify their stance on this question. Dam removal is not an essential 

component of remediation but is a component of NRDA. If contamination 

exists, one does not remove a dam to resolve the issue. Instead, one 

remediates the contaminated media. Dam removal is not a component of 

remediation. 

Dam removal could be, but is not 

necessarily, a component of remediation, 

depending on the needs of the specific 

remediation. Dam removal could be a 

restoration action that would benefit the 

natural resources as described in the draft 

RP/PEIS. If performed as a restoration 

action, dam removal would be most cost-

effective if conducted in conjunction 

with a sediment removal action (which is 

part of the remediation). Sections 

3.1.3.1.1 and 3.1.3.1.2 of the RP/PEIS 

describe how the sediment remediation is 

“EPA-directed” whereas the dam 

removal itself would be considered a 

restoration project.  
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Comment 

number Commenter Comment Response 

6 Georgia 

Pacific 

This section of the document focuses on regulations, laws, and reports, 

but the introduction is missing a thorough discussion of Kalamazoo River 

history. The earliest date mentioned in this section is 1954. By this time, 

the river had several dams installed by numerous governmental and non-

governmental factions, which were unrelated to the use of PCBs or the 

mills. Many of these dams were initially installed at the turn of the 

century. A clear discussion of the installation dates or ownership of the 

dams is not provided in the Introduction and are primarily only discussed 

in Section 3 under the context of “Barrier Removal.” Additionally, 

sections of the Kalamazoo River have been straightened by the Corp of 

Engineers. There have been numerous installations such as bridge 

projects, buildings, publically owned treatment works for solid waste 

(POTWs), and other industries which had an impact to the river and are 

unrelated to PCBs or the mills. There are also other Superfund and 

remediation sites located along the Kalamazoo River, unrelated to the 

mills, that have impacted the river and these are not discussed in any 

detail. Reading through the EIS, a reader could be left with the 

misunderstanding that if it were not for the PCBs or the mills, the 

Kalamazoo River would be un-impacted from anthropogenic activities. 

The impact from these various anthropogenic activities apart from PCB 

sources should also be documented in the EIS. A more complete history 

of the Kalamazoo River should be added to the Introduction in order to 

clarify the river’s past and present flow regime in order for the reader to 

understand baseline conditions. The term “baseline condition” meaning 

the level of the services that would be provided by the resource(s) if the 

contaminant (PCBs) were not present. 

Chapter 4 of the RP/PEIS describes the 

Environmental Setting/Affected 

Environment of the Kalamazoo River 

that would be impacted by the proposed 

restoration program. The various 

anthropogenic activities that influence 

the river are described in detail there, 

including the presence of 110 dams in the 

watershed (Section 4.1.1) as well as 

impacts to water quality, including PCBs, 

municipal and industrial discharges, and 

the Enbridge Oil spill (Section 4.1.2). 

Additionally, Section 2.1 describes the 

range of factors that have contributed to 

the degradation of aquatic, riparian, and 

upland habitat in the Kalamazoo River 

watershed. 

The term “baseline” refers generally to a 

condition used for comparisons – The 

intent of the RP/PEIS is to describe the 

baseline condition of the environmental 

setting that would be affected by the 

proposed restoration action, not the 

NRDA baseline used to quantify injuries 

(which is the level of services that would 

be provided by the resource(s) absent. the 

PCB contamination). 
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7 Georgia 

Pacific 

Page 1-1 alludes to two alternative geographic scales for restoration: 

Kalamazoo River Environment (KRE) or Kalamazoo watershed; these 

options are rather limiting. Kalamazoo watershed projects may be given 

preference. However, out-of-watershed compensatory restoration 

opportunities should not be eliminated from consideration; this preserves 

future options. 

The Trustees use the term “Kalamazoo 

River Environment (KRE)” to refer to the 

NRDA assessment area, which includes 

the Kalamazoo River Superfund Site 

along with any area where hazardous 

substances released from the Kalamazoo 

River Superfund Site have come to be 

located (Section 1.1 of the RP/PEIS). The 

KRE is not proposed as a geographic 

scope of restoration, in part because the 

complete extent of PCB releases includes 

portions of Lake Michigan. The two 

alternative geographic scales proposed 

for restoration are the corridor of the 

Kalamazoo River and Portage Creek 

within the Kalamazoo River Superfund 

Site (Alternative B; Section 3.2.2) and 

throughout the Kalamazoo River 

watershed (Alternative C; Section 3.2.3). 

The Trustees are not proposing out-of-

watershed compensatory restoration 

opportunities because there are sufficient 

opportunities for restoration within either 

of the two proposed geographic scales 

and because out-of-watershed actions 

would not directly benefit the resources 

most affected by the PCB contamination. 
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8 Georgia 

Pacific 

Page 1-1: The EIS is soliciting input on a proposed dam removal. The 

dams are not owned by the RPs nor are the RPs responsible for the dams 

or the build-up of sediment behind the dams. Generally, a dam owner is 

responsible for managing the sediments deposited behind a dam if and 

when a dam is removed. While an entity that released PCBs into those 

sediments may be responsible for extra costs incurred by a dam owner 

because PCBs are present in the sediment, the RPs are not responsible for 

managing the sediments themselves. This should be made clear in the EIS 

document. 

The removal of PCB-contaminated 

sediments from the Kalamazoo River is 

more appropriately discussed in the 

context of the Superfund cleanup. The 

removal of the dams is an opportunity for 

a restoration action that generates NRDA 

credit. 

9 Georgia 

Pacific 

Page 1-1: Preliminary review of the ecological injury assessment suggests 

dam removal should provide substantial NRDA credits because the 

restoration benefit is that a dam removal stabilizes an entire reach of 

stream and restores fish passage within the upper watershed. 

The Trustees agree that dam removals 

would provide many benefits to the 

stream, as described in Chapter 5. 

Scaling of NRDA credits is beyond the 

scope of the RP/PEIS and would be 

conducted on a project-by-project basis. 

10 Georgia 

Pacific 

Page 1-10, Table 1.2: The work on the Former Plainwell Impoundment 

and the Plainwell #2 Dam Time-Critical Removal Actions should be 

added to Table 1.2 for Area 1. 

These actions are described in the text 

and have not been added to Table 1.2, 

which is intended only to summarize the 

status of the remedial actions. Section 

1.2.2.1 has been updated to reflect the 

release of the Area 1 OU5 and the OU7 

RODs, and a Proposed Plan for OU1 in 

September 2015.  

11 Georgia 

Pacific 

Page 1-12, Second Bullet, 10th Sentence: “The remedy includes 

excavation of PCB residuals that have migrated from the Willow 

Boulevard/A-Site Landfill…..” This sentence is referencing the incorrect 

landfill for OU4. “Willow Boulevard/A-Site Landfill” should be replaced 

with “12th Street Landfill” in the sentence. 

The second bullet on Page 1-12 is over half a page and mentions three 

separate OUs. The text should be broken into separate smaller bullets by 

OU for clarity. 

The bullet has been broken out into 

separate sections and the error has been 

corrected. 
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12 Georgia 

Pacific 

Page 1-13 (Section 1.2.2.2) refers to Stage I injury assessment and a 

Stage I economic assessment. GP is conducting a rigorous review of these 

documents as well as other NRDA associated documents and, pending 

additional information, is not in agreement with many of the underlying 

assumptions and analyses embedded in those assessments. Review will 

continue on these reports and comments will be provided, as appropriate, 

in the future. 

This comment has been noted. 

13 Georgia 

Pacific 

Page 1-14: A preliminary review of the injury assessments suggests they 

do not incorporate data and activity after 2003. Thus, injury assessments 

would need to be updated in the future or credit estimates would need to 

account for information not integrated into the injury. The need to 

account for more recent data/information should be made clear in the EIS. 

The injury assessments included 

projections of future injuries when they 

were developed. The RP/PEIS is not the 

appropriate place to discuss injury 

quantification. 

14 Georgia 

Pacific 

Page 1-14: The sheet pile wall cut off and controlled the potential 

migration of contaminants moving toward the river and provided 

measureable ecological benefit to the surrounding environment. The 

assumption of no NRD values gained from sheet pile usage should 

include data sheets and calculations documenting the level of injuries and 

services lost from this action and a description of what was protected due 

to the installation of the sheet pile wall. The benefits of the installation 

should be described to the general public as well. 

Injuries under NRDA can include 

changes in the physical quality of a 

natural resource resulting indirectly from 

the release of a hazardous substance, 

including the effects of any response 

actions. The section on page 1-14 

summarizes the range of injuries 

included in the Stage I injury assessment 

report – A complete description of 

indirect injuries to habitat caused by 

remedial actions is provided in the Stage 

I injury assessment report (MDEQ et al., 

2005). Benefits of remediation are 

described in Section 1.2.2. 
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15 Georgia 

Pacific 

Page 1-17: The Plainwell Dam Impoundment Area was remediated, the 

dam removed, and the river channel returned to its original path between 

2007 and 2009. Available post removal biological community and 

chemistry data should be used to demonstrate the benefits of removing a 

dam, which should be included in Section 2.1, to justify the removal of 

the Otsego and Otsego City dams. These lessons learned including the 

level of biological improvement (e.g., the former Plainwell Dam removal) 

should be considered for inclusion in the EIS development in the Section 

on adaptive management and should be provided as guidance (see 

Specific Comment 2). 

Information from the removal of the 

Plainwell Dam and subsequent 

remediation of the impoundment area 

was used to develop the techniques for 

dam removal (Section 3.1.3.1), and the 

environmental consequences of dam 

removal (Chapter 5, subsections titled 

“Barrier removal”). This information is 

not germane to Section 2.1, which 

provides a broad summary of the 

Proposed Action (the restoration 

program).  

16 Georgia 

Pacific 

Page 2-4, Table 2.1: There is no discussion of how the benefits will be 

measured and applied to the NRDA process. This information should be 

provided. 

Table 2.1 provides preliminary objectives 

for the restoration program as a whole. 

Measurement of benefits and scaling of 

NRDA restoration is beyond the scope of 

this document. 

17 Georgia 

Pacific 

Page 2-4: Table 2.1 lays out restoration objectives. These objectives 

appear unnecessarily narrow. For example: 

 The only recreational remedy is to “increase public access.” Trustees 

should also consider improving the recreational/educational 

experience at existing access points. This is objective is consistent 

with education programs that the Trustees cite as supportable. 

 Goals specify increasing mussels and mussel host fish species. 

Recommend that this goal be broadened to restoring the “services” 

provided by the benthic invertebrate community. 

Table 2.1 provides preliminary objectives 

for the restoration program as a whole. 

This does not exclude the possibility of 

enhancing the recreational/educational 

experience at existing access points. 

However, restoration actions should 

focus on restoring natural resources and 

services, not solely human use services. 

Services provided by the benthic 

invertebrate community are covered 

under the first, very broad, ecological 

restoration objective “Create a diverse 

healthy ecosystem dominated by native 

or naturalized species.” 
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18 Georgia 

Pacific 

Pages 2-4 and 2-5: Table 2.1 lays out Restoration Objectives. 

The portion of the table at the top of Page 2-5 should be modified to 

remove bullets 1 and 2. These first two bullets are actually “remedial” 

objectives and should not be included in the table. 

These two objectives refer to restoration 

actions that may be taken to enhance the 

remedial process, often called “primary 

restoration.” The Trustees may elect to 

conduct primary restoration actions if the 

remedy does not restore the natural 

resources to baseline condition. For 

clarity, the Trustees have changed this 

section of the table from “Other 

remediation goals” to “Other restoration 

goals.” 

19 Georgia 

Pacific 

Page 2-5: Trustees will not consider “Projects that are solely focused on 

human-use services and do not include ecological benefits.” This 

statement is not consistent with the intent of CERCLA nor the underlying 

principles of compensation. If a project cost effectively compensates for 

lost human use services, the project should be considered even, if the 

project provides no ecological benefits. This also contradicts the third 

bullet on Page 2-6 which notes “Enhanced recreational access…” is an 

anticipated human-use component to restoration. The last bullet on 

Page 2-5 should be removed from the document and the third bullet on 

Page 2-6 should remain. 

The NRDA restoration program is 

focused on restoring the natural resources 

and the services they provide, not solely 

services. Natural resource restoration to 

baseline levels is expected to also restore 

services to baseline levels. This does not 

contradict the third bullet on Page 2-6, 

because the set of bullets on Page 2-6 is 

describing how natural resource 

restoration projects include components 

that address human-use services. 



Appendix D (Final, 8/2016) 

Page D-11 
 

Comment 

number Commenter Comment Response 

20 Georgia 

Pacific 

Page 2-7 Table 2.2: 

 Recommend removing Criteria F3. A project should not be discounted 

because the project relates to a resource that is important and, 

therefore, often addressed under existing programs, provided that the 

project would not be implemented under baseline conditions. 

 Criteria B1 (affects largest area) and B4 (effects persist for greatest 

amount of time) may be at odds with criteria I2 (cost effectiveness) 

and each other; B1, B4, and I2 should be evaluated in combination 

instead of separately. 

Criterion F3 is intended to focus the 

Trustees’ actions on projects that would 

not otherwise be implemented. The 

description of the criterion has been 

revised to clarify this. 

Criterion B1 does not address the “largest 

area” but rather maximizing benefits, 

which would be reflected in the NRDA 

credit provided. Criterion B4 also reflects 

that projects that generate more benefit 

over time are preferred over those that do 

not – this would also be reflected in the 

NRDA credit provided. These two 

criteria are not at all inconsistent with 

Criterion I2, which addresses cost-

effectiveness. The Trustees would 

evaluate each project based on 

consideration of all of the criteria in 

combination. 

21 Georgia 

Pacific 

Page 2-7, Table 2.2: Summary of Trustee criteria for evaluating 

restoration projects – the criteria states that “Projects that restore or 

enhance habitat impacted by response actions will be preferred….” Based 

on our understanding of the views of USE PA, MDEQ, and USFWS 

personnel concerning remedial alternatives for evaluation in an FS and 

NRDA credits, this EIS should serve as a mechanism to meet the mutual 

objectives of the RI/FS and NRDA process. The mechanism should be 

considered for inclusion within the EIS document. 

This RP/PEIS is intended to present the 

Trustees overall restoration program and 

provide a programmatic evaluation of the 

impacts of that program. The specific 

mechanisms for coordinating the RI/FS 

and the NRDA process are beyond the 

scope of this document, and would likely 

be developed on a case-by-case basis. 
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22 Georgia 

Pacific 

Section 2.4.1 Performance criteria: “The selection of performance criteria 

may be based either on desired conditions of the restoration site, 

conditions at an appropriate reference site, or on literature values.” Due to 

multiple removal actions and emergency responses actions, the 

Kalamazoo River is in a constant state of flux so that reference sites may 

be difficult to find and historical literature values of background or 

baseline conditions may not be appropriate/relevant for comparisons 

today or in the future. This should be acknowledged in the document. 

As stated in Section 2.4.1, performance 

criteria may be based on a range of 

appropriate factors. If a reference site is 

not appropriate, an alternative method 

may be used.  

23 Georgia 

Pacific 

Page 2-9: Section 2.4.2: Adaptive management should be recommended 

(not required) based upon the type of project selected. If an adaptive 

management plan is adopted and if the plan includes specific performance 

criteria, then credit for any project should reflect those criteria. 

As stated in Section 2.4.2, planning for 

adaptive management is critical because 

all restoration projects have some degree 

of uncertainty. Credit for restoration 

projects is typically granted based on 

anticipated benefits and adaptive 

management is necessary to ensure that 

the project is able to provide the 

appropriate level of benefits and not 

cause unanticipated adverse effects. 

24 Georgia 

Pacific 

Page 2-11, Section 2.4.3 Monitoring parameters: Functional parameters 

should include indicator species. 

The monitoring parameters provided in 

Section 2.4.3 are described as potential 

parameters and are intended to be 

illustrative, not prescriptive. Parameters 

like “fish abundance” and “macro-

invertebrate abundance” could rely on 

indicator species.  

25 Georgia 

Pacific 

Page 2-11, Section 2.4.4 Reporting requirements: Requirement for annual 

reports may not always be appropriate and should not be specified. 

The bullet has been modified in response 

to this comment. 

26 Georgia 

Pacific 

Page 3-1, Section 3: The discussion of the alternatives in Section 3 

identifies general aquatic habitat restoration approaches, specific 

assumptions and methods used to determine the extent to which the 

projects offset losses is lacking. Additional clarification would be helpful 

and GP reserves the right to comment on all restoration scaling 
assumptions and methods. 

Scaling of NRDA credit is beyond the 

scope of the RP/PEIS. 
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27 Georgia 

Pacific 

Page 3-2, Section 3.1.1.3: Techniques for reintroduction and 

enhancement of native aquatic species can be challenging. Often there are 

anthropogenic stressors unrelated to PCBs. Restoration activities must 

consider these stressors in restoration planning activities. For example, 

the loss of mussel species may be primarily due to habitat alteration and 

invasive species introduction. Restoration of species populations may not 

be possible under these conditions. The EIS should recognize that some 

services cannot be cost effectively restored and specifically acknowledge 

that “out-of-kind” restoration is a practical and often socially desirable 

approach to restoration compensation. 

All projects, including those related to 

reintroduction and enhancement of native 

aquatic species, would be evaluated using 

the project evaluation criteria in 

Table 2.2, including looking at feasibility 

(Criterion A3), cost-effectiveness 

(Criterion I2), and likelihood of success 

(Criterion I3). The Trustees' preferred 

restoration is on-site and in-kind, but 

alternatives can be considered under the 

Trustees' restoration criteria, though they 

would be less preferred. 

28 Georgia 

Pacific 

Page 3-36, Section 3.2.2 Alternative B: Restoration within the Kalamazoo 

River Superfund Site: This alternative limits the actions to those areas 

that were directly impacted by the discharge and subsequent remediation. 

Given the impacts due to other variables (anthropogenic changes) such as 

urban water runoff, filled floodplains, lack of riparian buffer, and a host 

of other problems, the objectives stated at the beginning of the document 

are unlikely to be met because of these additional stressors. Existing 

conditions must be considered in the selection of possible restoration 

activities. 

This comment has been noted. As 

described in Section 3.3, the Trustees 

prefer Alternative C because it allows 

more flexibility to meet the restoration 

objectives. 

29 Georgia 

Pacific 

Section 3.2.3 Alternative C: Restoration within the Kalamazoo River 

Watershed: If an area is severely impaired for reasons other than PCBs, 

compensatory restoration located in these areas will not be effective. As 

such, in evaluating alternatives, the EIS should explicitly acknowledge 

the practical limitations of strictly defining in-kind and in-place 

restoration and allow for flexibility in its definition of compensatory 

restoration. 

The Trustees disagree – projects in areas 

that are severely impaired for reasons 

other than PCBs can have the potential to 

be successful restoration projects that 

generate a larger amount of credit than 

projects in areas that are less severely 

impaired. The Trustees have proposed a 

broad range of compensatory restoration 

project categories and are proposing to 

conduct restoration in a very large 

geographic area with many restoration 

opportunities. 
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30 Georgia 

Pacific 

Page 3-39: The Trustees did not evaluate stocking because stocking was 

not consistent with “their goals.” No project types should be eliminated 

from potential future consideration as goals and circumstances may 

change. 

As stated on page 3-39, the Trustees did 

not elect to evaluate stocking alone as an 

alternative, not because it was 

inconsistent with the Trustees goals but 

because it would be insufficient to 

achieve them by itself. However, as also 

stated on page 3-39, the Trustees may 

incorporate stocking as a component of 

certain restoration projects. Techniques 

for reintroduction and enhancement of 

native plants and animals are provided in 

Sections 3.1.2.2 and 3.1.2.3. 

31 Georgia 

Pacific 

Section 4: The EIS does not establish the linkage between assumptions 

and analysis used to calculate PCB-related injury and those assumptions 

and methods used to quantify restoration credit. This EIS should make 

these linkages explicate and GP reserves the right to comment when that 

occurs. 

This comment has been noted. Scaling 

restoration is beyond the scope of this 

RP/PEIS. 

32 Georgia 

Pacific 

Page 5-1: Given the current state of remediation and injury assessment, 

these projects are by definition piece-meal. It is not clear that this piece-

meal approach will ultimately be efficient or effective. The Trustees cite 

that the entirety of the potential RPs NRD liability has not been 

determined. The Trustees need to have a more comprehensive 

understanding of injuries and lost services related to actual damages 

before embarking on this evaluation. A comprehensive understanding of 

the damages would preclude a piecemeal approach to the process, which 

would allow for more pragmatic and effective planning/implementation 

of restoration projects. The potential for inefficiencies and lack of cost 

effectiveness are high in this process, and a mechanism needs to be in 

place to bridge the gap between the Superfund and NRDA processes 

upfront. The EIS should elaborate on what this mechanism is and how 

this mechanism will be used to bridge the gap between the Superfund and 

NRDA processes. 

The Trustees are aware of the current 

state of remediation and injury 

assessment and appreciate your 

perspective. However, the Trustees see 

potential for some early restoration 

actions, such as the proposed dam 

removals, that maximize efficiency and 

reduce costs by collaborating with the 

remedial process. Additionally, by 

conducting these projects earlier, they 

generate more restoration credit and may 

reduce the accrual of additional damages. 
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33 Georgia 

Pacific 

Section 5: This section outlines the potential environmental consequences 

of the implementation of the alternatives. This section is a very general, 

literature discussion and does not provide the level of detail to address the 

benefits (or detriments) that these alternatives would have. This section 

should be oriented on a service basis so that the understanding of how the 

alternatives relate to an NRD oriented feature is adequately 

communicated. The section is currently written at a very high level and 

lacks the detail to support an informed evaluation. More detail should be 

provided and GP reserves the right to review and provide comments when 

sufficient details become available in the future. 

As stated in the introduction to Section 5, 

this section is intended to “describe the 

reasonably foreseeable consequences of 

implementing the alternatives” in the 

context of NEPA. As described in 

Section 1.2.1, “the NEPA process is 

intended to help federal agencies make 

decisions that appropriately consider 

environmental consequences of actions 

that may affect the environment.” It is 

not intended to be an evaluation of the 

potential NRDA credit associated with 

any restoration projects or with the 

restoration program – this is beyond the 

scope of this document. 

34 International 

Paper 

The RP/PEIS does not demonstrate coordination between the Trustees 

and the U.S. Environmental Protection Agency (EPA) or with concurrent 

restoration planning efforts for the KRE. 

This comment is addressed in the 

responses to comments number 34(a) 

through 34(e). 
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34(a) International 

Paper 

Trustee activities should be coordinated with EPA’s ongoing remediation 

efforts to avoid inefficiencies, prevent unnecessary costs, and maximize 

opportunities for cost-effective restoration. The RP/PEIS should therefore 

present mechanisms for linking restoration projects with remediation 

required by EPA. This will ensure selection of projects that can 

simultaneously meet both restoration and remediation goals. The 

RP/PEIS as drafted does not clearly define the linkage between 

restoration and remediation, even though the Trustees support the concept 

of integrated efforts (Stratus Consulting 2013; Abt Associates/Stratus 

Consulting 2015). 

The Trustees agree that coordination with 

EPA’s remediation efforts will avoid 

inefficiencies, prevent unnecessary costs, 

and maximize opportunities for cost-

effective restoration. EPA reviewed and 

provided input on the RP/PEIS during its 

development. Coordination with the 

response is discussed in Section 1.2.2.3 

of the RP/PEIS in general, in the project 

evaluation criteria in Table 2.2, and for 

the two proposed dam removal projects 

in more detail in Sections 3.1.3.1.1 and 

3.1.3.1.2. Additional detail on the 

specifics of coordination with response 

agencies is not possible at this time as not 

all response actions or specific 

restoration project details have been 

determined. 

34(b) International 

Paper 

The RP/PEIS should also clarify the ties between proposed restoration 

projects and the remediation plans described in the recent record of 

decision for OU5, Area 1 (USEPA 2015a) and in the proposed plan for 

OU1 (USEPA 2015b). Although there is a list of prior remedial actions in 

Section 1.2.2.1, the RP/PEIS does not describe how the Trustees’ 

restoration objectives were met or how future restoration projects have 

been planned in light of these actions. For example, there is one sentence 

in Section 1.2.2.4 stating that “Trustees coordinated with EPA and two 

paper companies” to plan the Plainwell Impoundment cleanup, and that 

the state and Trustees “provided input” that led to dam removal. These 

statements are not sufficient to establish for stakeholders the method and 

extent to which the agencies work collaboratively to maximize the 

efficiency and extent of ecological restoration. As presented, it appears 

that the cleanup efforts being led by EPA are not occurring in 

coordination with the Trustees. 

NRDA restoration compensates for past 

and future damages to natural resources 

and services. Remedial actions influence 

the trajectory of natural resource 

recovery and therefore affect the 

quantification of necessary restoration; 

however, remedial actions themselves 

cannot serve as compensatory 

restoration. The quantification of NRDA 

restoration is beyond the scope of this 

document. As described in Section 

1.2.2.3 of the RP/PEIS, the Trustees do 

provide comment to EPA on the remedial 

process and how it influences the NRDA 

damages and do seek EPA’s input.  
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34(c) International 

Paper 

The RP/PEIS should also clearly explain its relationship to the conceptual 

restoration alternatives presented by the RP/EA for OU1 (Stratus 

Consulting 2013) and any additional planning and implementation under 

way following the completion of that document. This information is 

necessary under either Alternative B or Alternative C presented in the 

RP/PEIS. 

The RP/EA for OU1 was developed 

specifically to coordinate restoration with 

time-critical removal actions for OU1 

and to direct the use of NRDA funding 

from a bankruptcy. It contains the same 

restoration objectives and project 

evaluation criteria as the RP/PEIS for the 

entire Kalamazoo River NRDA, and the 

proposed restoration actions for OU1 are 

consistent with the types of restoration 

proposed under the RP/PEIS.  

34(d) International 

Paper 

Without a transparent and effective coordination effort, the NRDAR 

process will be inefficient and could lead to unnecessary costs and missed 

opportunities for cost-effective restoration. Moreover, a transparent and 

structured coordination effort can help to avoid indirect injuries resulting 

from remediation, a problem resulting from past remediation efforts and 

noted by the Trustees on p. 1-14 of the RP/PEIS. Failing to prevent 

indirect injury during remediation will complicate the Trustees efforts, 

waste funds, and prolong any injury that may have occurred. 

The Trustees agree with each of the 

statements; however, EPA is responsible 

for determining the remediation for the 

Kalamazoo River Superfund site. In 

addition, see response to comment 

number 34(a). 

34(e) International 

Paper 

To address the need for transparent coordination between the NRDAR 

process and remediation, the RP/PEIS should provide a road map 

describing how remediation efforts in OU1 and OU5, Area 1 are being 

coordinated with Trustees’ restoration planning efforts as described in the 

RP/EA for OU1 and the RP/PEIS. Even if there is no coordination at all, 

discussion should be added to acknowledge that the two processes are 

under way independently. This will better inform stakeholders on the 

process and tradeoffs that may already be occurring. 

The RP/PEIS accurately describes the 

extent of coordination between EPA and 

the Trustees. The remedial and NRDA 

processes are related but separate. As 

described in Section 1.2.2.3, the Trustees 

can provide input to EPA on the remedial 

process, and are committed to working 

with EPA to maximize benefits to natural 

resources and services. The Trustees will 

also account for the effects of the 

remedial actions on natural resource 

recovery in the quantification of NRDA 

damages.  
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35 International 

Paper 

The RP/PEIS does not provide a systematic approach for application of 

the criteria to evaluate proposed restoration projects, both within operable 

units and across the entire KRE. The RP/PEIS should more thoroughly 

integrate the NRDA regulations and encourage a more systematic 

approach to evaluation of restoration project proposals. The RP/PEIS 

should also demonstrate the consistent application of the project 

evaluation criteria. 

This comment is addressed in the 

responses to comments number 35(a) 

through 35(c).  

35(a) International 

Paper 

RP/PEIS Table 2.2 presents criteria for evaluating restoration projects. 

Criterion I2 in this table is “benefits achieved at reasonable cost 

(i.e., project is cost-effective)” (p. 2-7). This is appropriate because the 

regulations governing the NRDAR process identify cost-effectiveness as 

one of 10 factors to consider when selecting a restoration alternative 

(43 CFR Part 11.82 (d)). Another factor for consideration specified by the 

regulations is the relationship of the expected costs of the proposed 

actions to the expected benefits from the restoration. 

Criterion I2 in Table 2.2 also includes 

discussion of cost-effectiveness relative 

to benefits.  

35(b) International 

Paper 

The RP/PEIS should therefore emphasize the need for a rigorous 

evaluation of each proposed restoration project according to the criteria 

provided. The RP/PEIS defines the criteria for evaluating restoration 

proposals, but should also demonstrate the consistent application of these 

criteria and the process that will ensure that they are consistently applied. 

This will ensure that the cost-effectiveness and other considerations 

specified by the NRDA regulations will be addressed consistently as 

projects are proposed during future steps in the NRDAR process, and will 

more closely align the RP/PEIS with requirements of the NRDAR 

regulations. 

As described in Section 2.3, the Trustees 

first evaluate any project using the 

threshold acceptance criteria, and then 

consider the rest of the criteria to 

determine whether and to what extent 

projects meet those criteria and then 

decide whether a project should be 

funded. The Trustees have evaluated the 

two projects and have determined that 

they meet the threshold criteria; after 

considering the remaining criteria, the 

Trustees have determined that the 

projects warrant project funding. 

35(c) International 

Paper 

Establishing an appropriate basis for comparisons between restoration 

actions also provides a scale for use by stakeholders in prioritizing 

restoration efforts, and a better basis for accounting for ecological 

benefits to be gained by any restoration alternative. 

This comment has been noted. 
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36 International 

Paper 

The RP/PEIS should more thoroughly discuss the well-established 

concepts and principles that guide the NRDAR process to provide the 

environmental context in which the restoration program will take place. It 

should apply the concept of “baseline” as contemplated by the NRDAR 

process. 

This comment is addressed in the 

responses to comments number 36(a) 

through 36(e). 

36(a) International 

Paper 

The RP/PEIS is an important means of communicating the Trustees’ 

restoration plans and their intended purpose to stakeholders. To do this 

effectively, the RP/PEIS must explain the NRDAR process, including its 

overarching goal to address loss of natural resource services due to 

releases of hazardous substances by undertaking restoration actions. In 

addition, it should explain the key concepts of baseline, debits, and 

credits for the purposes of NRDAR. 

The draft RP/PEIS was designed to 

solicit public opinion on proposed 

restoration alternatives and the 

environmental impacts of those 

alternatives. Please see reference to use 

of “restoration baseline” above in 

response to comment number 6 and in 

Section 3.2.  
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36(b) International 

Paper 

As the Trustees are aware, the term baseline has a specific meaning in the 

NRDAR context: “the condition or conditions that would have existed at 

the assessment area had the discharge of oil or release of the hazardous 

substance under investigation not occurred” (43 CFR 11.14(e)). In its 

current form, the RP/PEIS uses this term in two different ways, and more 

frequently uses it to define the condition prior to restoration. For the 

concept of pre-restoration conditions, the RP/PEIS should refer to the “no 

action alternative.” “Baseline” should only be used in the manner defined 

by the NRDA regulations. 

The term “baseline” does have a 

particular meaning for injury 

quantification, as presented in Section 

1.2.2.2 of the RP/PEIS when discussing 

baseline levels of services and restoring 

to baseline conditions as well as in 

Section 2.1 (“Restoration actions can 

contribute both to restoring injured 

resources to baseline condition, defined 

as the condition that the resources would 

be in absent the release of PCBs, and to 

compensating the public for interim 

losses to the resources and services that 

have occurred in the past and that will 

continue to occur in the future until 

resources are restored to baseline 

condition.”). The use of the term baseline 

is also appropriate for NEPA analysis of 

impacts of a program, in this case the 

restoration alternatives. In this use, 

baseline relates to the conditions prior to 

restoration rather than the condition that 

natural resources would have been in 

absent the release of hazardous 

substance. The RP/PEIS has been revised 

to clarify the context where appropriate. 
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36(c) International 

Paper 

Moreover, the RP/PEIS must help stakeholders understand that baseline 

consists of the condition in the KRE but for the release of hazardous 

substances, particularly in Section 4. This section describes the 

environmental setting, including many environmental problems that are 

entirely separate from those caused by releases of hazardous substances. 

This gives the mistaken impression that the wide range of issues 

described are to be addressed by the NRDAR program. Because the 

RP/PEIS is presented in the context of both the National Environmental 

Policy Act and the NRDA regulations, it is appropriate that Section 4 also 

clearly state that the poor water quality, the Enbridge oil spill, invasive 

species, etc., all contribute to the baseline condition. More consistent 

presentation of this important context is necessary for stakeholders to 

understand the scope and goals of restoration actions pursued under the 

NRDAR process. 

As stated in the first sentence of 

Section 4, Section 4 describes the 

baseline condition that could be affected 

by the alternatives (not the baseline 

condition of resources absent the releases 

of PCBs).  

36(d) International 

Paper 

As written, the RP/PEIS conveys a sense of limitless restoration projects 

that may be undertaken to address the many environmental problems in 

the watershed. Better explanation and incorporation of the fundamental 

NRDAR concepts will improve efforts to prioritize restoration projects 

and to maximize overall benefits of the restoration program relative to 

dollars spent and the programs limits. Clarification of these concepts will 

also improve the linkage between the RP/PEIS and the Superfund 

program. 

The RP/PEIS provides the range of 

possible restoration projects that may be 

undertaken in the Kalamazoo River 

Watershed to compensate for the injuries 

associated with PCB releases to the KRE. 

Quantification of injuries and restoration 

scaling is beyond the scope of this 

document.  

36(e) International 

Paper 

Given the extent and complexity of restoration envisioned by the 

RP/PEIS, there should be a careful accounting of projects across the 

KRE, and this process for accounting should be clearly described to 

stakeholders. Resource debits, restoration credits, and the specific 

baseline condition of the KRE for the NRDAR should be clarified and 

incorporated throughout the document. 

Quantification of injuries and restoration 

scaling is beyond the scope of this 

document.  
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37 International 

Paper 

Inconsistencies between the RP/PEIS and the RP/EA for OU1 should be 

corrected. 

The Trustees do not believe that the 

RP/PEIS, which is a programmatic 

restoration program guidance document, 

is inconsistent with the OU1 RP/EA. 

This comment is addressed in the 

responses to comments number 37(a) 

through 37(c). 

37(a) International 

Paper 

The RP/PEIS should provide additional detail on the application of 

project selection criteria presented in Table 2.2. Inconsistencies in the 

application of the criteria and in statements of priorities of the restoration 

program can be avoided if the RP/PEIS demonstrates a more rigorous 

application of the criteria in the evaluation of proposed projects. 

This comment has been addressed in the 

response to comment number 35(b). 
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37(b) International 

Paper 

The 2013 RP/EA for OU1 (Stratus Consulting 2013) presents project 

evaluation criteria in Table 2 that are also presented in Table 2.2 of the 

RP/PEIS. Criterion F1 is “Onsite Restoration,” described as “Projects 

most directly benefiting resources associated with the Kalamazoo River 

and Portage Creek are preferred over projects with less direct or more 

distant benefits.” However, three of the nine proposed projects in the 

2013 RP/EA are not within the KRE. The 2013 document describes the 

Trustees’ preference for projects in the “Kalamazoo River Watershed,” 

but does not mention the KRE. In addition to this inconsistency, the 2013 

document does not report how the projects were selected using the criteria 

described in Table 2, and why several candidate projects are outside the 

KRE. 

The Trustees use the term “Kalamazoo 

River Environment (KRE)” to refer to the 

NRDA assessment area, which includes 

the Kalamazoo River Superfund Site 

along with any area where hazardous 

substances released from the Kalamazoo 

River Superfund Site have come to be 

located (Section 1.1 of the RP/PEIS). The 

KRE is not proposed as a geographic 

scope of restoration, in part because the 

complete extent of PCB releases includes 

portions of Lake Michigan. The two 

alternative geographic scales proposed 

for restoration are the corridor of the 

Kalamazoo River and Portage Creek 

within the Kalamazoo River Superfund 

Site (Alternative B; Section 3.2.2) and 

throughout the Kalamazoo River 

watershed (Alternative C; Section 3.2.3).  

The 2013 RP/EA proposed a suite of 

restoration projects to be considered for 

compensation for injuries related to OU1. 

All of these projects are located within 

the Kalamazoo River watershed and 

therefore are consistent with the 

geographic scope of the preferred 

alternative in the RP/PEIS. Projects that 

are located farther from the injured 

resources were placed in a lower priority 

tier in the RP/EA. 
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37(c) International 

Paper 

The final RP/PEIS should avoid this type of ambiguity by confirming and 

clearly defining how each proposed project will be evaluated using the 

criteria in Table 2.2, how these comparisons will be documented, and 

how the objective of attaining these criteria will be met. For example, the 

summary of each proposed project should be accompanied by a table 

listing the criteria in Table 2.2, and a column indicating the extent to 

which the proposed project meets the criteria. Based on the 2013 RP/EA 

for OU1, this aspect of the restoration project planning should be 

performed more rigorously in future planning efforts. 

This comment has been addressed in the 

response to comment number 35(b). 

38 Several Please consider selecting Alternative C and consider the removal of the 

channelized portion of the Kalamazoo River within the City of Battle 

Creek. 

The Trustees have carefully reviewed 

this proposed project in Battle Creek and 

agree that this project could provide 

significant benefits to restoring or 

enhancing ecological services in aquatic 

and riparian habitats. Trustees support 

partner organizations to continue to 

conduct necessary studies to determine 

the feasibility of this proposed project. 

All projects will be evaluated using the 

evaluation criteria summarized in Table 

2.2 of the RP/PEIS, including the cost-

effectiveness of the project relative to 

other projects. Once feasibility is 

determined using alternatives suggested 

by the commenter, the Trustees will 

determine if this is a preferred project to 

implement. However, if other projects 

are identified that fit the Trustees’ 

restoration criteria better (e.g., benefits to 

the natural resources that were injured by 

PCBs; cost-effectiveness), the Trustees 

may not select the Battle Creek concrete 

channel restoration project. 
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39 U.S. EPA Recommendations: The Final Programmatic EIS should be updated to 

include specific narrative information in Section 5 – Environmental 

Consequences on expected direct and indirect impacts to wetlands and 

aquatic resources from the two proposed dam removal projects. This 

should include adding information on sources for “clean material” to be 

utilized as fill in any aquatic environments. Knowing that these areas are 

to be remediated as part of the Kalamazoo River Superfund Site, the 

discussion of clean fill sources should be developed further in the Final 

Programmatic EIS. Discussion of haul roads and construction staging 

areas as proposed in the Dam Removal and Channel Restoration 

Documents should also be further clarified with regard to entities 

responsible for their construction and their purpose (solely for restoration, 

or for remediation and also to be utilized during restoration), and their 

expected impacts (both temporary and permanent) to wetlands and 

aquatic resources.  

The use of “emergent wetland seed mix” is proposed for areas to be 

disturbed or that were open water areas; the DPEIS is not clear if these 

areas are currently wetland. Additionally, many of these areas appear to 

currently be forested. Proposed mitigation for direct and indirect wetland 

impacts permanent and temporary impacts should be discussed in the 

Final Programmatic EIS. Additionally, should mitigation be required for 

any wetland impacts associated with dam removals or proposed river 

thalweg adjustments/relocation/redirection, EPA recommends that the 

Trustees work to develop an acceptable mitigation ratio and mitigation 

plan to compensate for both direct and indirect wetland impacts that 

meets requirements of the 2008 Mitigation rule (40 CFR 230) as well as 

state requirements. Details on mitigation for both direct and indirect 

wetland impacts (including mitigation ratios, mitigation type, mitigation 

location(s), etc.), should be included in the Final Programmatic EIS. 

Upland areas that are currently forested that will be disturbed should be 

restored as forested areas. Specifically, the Trustees should also commit 

to reforesting areas where trees may be required to be removed to install 
haul roads, staging areas, or other temporary containment or construction 

areas. 

Sections 3.1.3.1.1 and 3.1.3.1.2 have 

been clarified to indicate that the dam 

removals are the only specific restoration 

projects proposed at this time. The dam 

removal actions proposed by the Trustees 

include reference to the “design reports” 

cited; however, the Trustees are not 

proposing to conduct all of the work 

described in these reports. The Trustees 

have also added more specific discussion 

of wetlands in the affected environment 

chapter (Section 4.3.4) and in the 

environmental consequences discussion 

(Section 5.4.4.1.3). As described in 

Sections 3.1.3.1.1, 3.1.3.1.2, and 

Section 7.2, any necessary permits would 

be obtained for restoration projects, 

including the proposed dam removal 

actions. DEQ does not require wetland 

mitigation for wetlands impacted or lost 

due to dam removal. 
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40 U.S. EPA Recommendations: The Final Programmatic EIS should compare and 

contrast impacts associated with the three alternatives under consideration 

for the removal of the Otsego City Dam, and specify if a preferred 

alternative has been selected. The Final Programmatic EIS should be 

updated to include specific narrative information on expected direct and 

indirect impacts to wetlands and aquatic resources expected from each 

sub-alternative of the proposed Otsego City dam removal in Section 5 – 

Environmental Consequences. Impacts to wetlands, both temporary and 

permanent, should be discussed. Proposed mitigation for direct and 

indirect wetland impacts, both permanent and temporary, should be 

discussed in the Final Programmatic EIS. Additionally, should mitigation 

be required for any wetland impacts associated with dam removals or 

proposed river thalweg adjustments/redirection and/or tributary 

relocation, EPA recommends that the Trustees work to develop an 

acceptable mitigation ratio and mitigation plan to compensate for both 

direct and indirect wetland impacts that meets requirements of the 2008 

Mitigation rule (40 CFR 230) as well as state requirements. Details on 

mitigation for both direct and indirect wetland impacts (including 

mitigation ratios, mitigation type, mitigation location(s), etc.), should be 

included in the Final Programmatic EIS. 

Upland areas that are currently forested that will be disturbed should be 

restored as forested areas. Specifically, the Trustees should also commit 

to reforesting areas where trees may be required to be removed to install 

haul roads, staging areas, or other temporary containment or construction 

areas. 

The three “restoration” alternatives in the 

Otsego City Dam – Dam Removal and 

Channel Restoration Document 

(October 21, 2011) document are not part 

of the Trustees’ restoration project and 

are not alternatives for the proposed dam 

removal. Rather, they reflect different 

levels of sediment removal to be 

evaluated as a component of the remedial 

action. A comparison of these 

alternatives is not required in this 

RP/PEIS. 
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41 U.S. EPA Recommendations: The Final Programmatic EIS should include a robust 

discussion on how the proposed dam removal activities as proposed in the 

Dam Removal and Channel Restoration Documents have been 

coordinated with EPA remediation activities. The Final Programmatic 

EIS should also provide assurances on how the dam removals, as 

proposed, would be conducted in areas where PCB remediation has 

already occurred, or how they will be undertaken in conjunction with 

EPA remediation and removal actions. 

The RP/PEIS describes the overall 

general sequencing of the proposed dam 

removal restoration projects in the 

context of the remedial actions 

anticipated by EPA. If EPA does not 

remove the dams as part of the remedial 

actions, the Trustees are proposing to do 

so as a restoration project. The Trustees 

would collaborate with EPA remediation 

activities by conducting the dam 

removals after the PCB sediment 

remediation has been conducted, using 

the same haul roads and water control 

structures already in place for the 

remedial action.  

42 U.S. EPA Recommendations: EPA supports adaptive management as a strategy to 

implement both remediation efforts and ecosystem restoration activities. 

A key feature of adaptive management is planning and implementing 

monitoring programs. Three types of environmental monitoring appear to 

be warranted, including baseline, impact, and compliance monitoring. 

The Final Programmatic EIS should attempt to group restoration activities 

by type or kind, and should define a minimum expected monitoring 

period for such groups of projects. Monitoring lengths and baseline 

monitoring required for specific types of projects may be driven by 

regulatory monitoring requirements (from necessary wetland or water 

permits), or from agency experience in long-term management. This 

should be further discussed in the Final Programmatic EIS. EPA 

recommends that the Trustees continue to identify and clarify the 

processes, data needs, key steps, and monitoring types to be utilized and 

undertaken to adaptively managing ecosystem restoration efforts in the 

future. 

The Trustees have included a general 

description of required monitoring in this 

RP/PEIS and intend to develop 

appropriate monitoring protocols on a 

project-specific basis. Section 2.4.3 has 

been revised to identify the three types of 

monitoring recommended by EPA. 
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43 U.S. EPA EPA understands that Superfund remediation activities, though necessary, 

may cause temporary detrimental impacts to the chemical, physical, and 

biological processes of ecosystems within the KRE. EPA supports 

remediation activities, and restoration activities, that are able to balance 

short-term habitat losses with overall restoration objectives. Additionally, 

EPA reiterates our support for a mixture of restoration project types that, 

when combined, will generate a broad suite of ecological benefits 

associated with the range of natural resource injuries within the KRE. The 

DPEIS notes that the Trustees prefer ecological restoration projects that 

include a water-related recreational or other human-use component over 

projects that are solely focused on improving human uses. It also notes 

that projects that incorporate resiliency to the impacts of climate change, 

and therefore provide longer-term benefits, are preferred. EPA supports 

these objectives and is in full support of the project. 

The Trustees thank you for your 

comment. 



 

D.2 Comments Received on Draft RP/PEIS 



Kalamazoo River Public Comments Compilation.docs  
2 

Public Comments on Draft Restoration Plan and Programmatic Environmental 
Impact Statement for Restoration Resulting from the Kalamazoo River Natural 
Resource Damage Assessment 
Compiled by Lisa L. Williams, USFWS 
November 20, 2015 

Comment #1 
From: Abid, Joseph A <joseph.abid@amecfw.com> 
Date: Thu, Oct 29, 2015 at 3:59 PM 
Subject: Kzoo RP/PEIS 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 
Cc: "lcforten@gapac.com" <lcforten@gapac.com>, "Draper, Cynthia E" <cynthia.draper@amecfw.com>, 
James Saric <saric.james@epa.gov>, "Paul Bucholtz (bucholtzp@michigan.gov)" 
<bucholtzp@michigan.gov> 

Ms. Williams, 

On behalf of Chase Fortenberry and Georgia-Pacific LLC, the attached comments are being submitted for 
the Public Release Draft Restoration Plan and Programmatic Environmental Impact Statement for 
Restoration Resulting from the Kalamazoo River Natural Resource Damage Assessment. 

Please contact Chase Fortenberry with any questions you may have regarding this submittal. 

Sincerely, 

Joe Abid 
Project Manager, Environment & Infrastructure, Amec Foster Wheeler 
46850 Magellan Drive, Suite 190, Novi, Michigan 48377 USA 
D (248) 313-3692   M (517) 290-7629   O (248) 926-4008 x3692   F (248) 926-4009   VOIP #713 3692 
joseph.abid@amecfw.com   amecfw.com 
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October 29, 2015 

Ms. Lisa Williams  
USFWS 
2651 Coolidge Road, Suite 101 
East Lansing, Michigan 48823 

Subject: Comments on Public Release Draft Restoration Plan and 
Programmatic Environmental Impact Statement for Restoration 
Resulting from the Kalamazoo River Natural Resource Damage 
Assessment dated August 2015 
OU-5 Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund 
Site 

Dear Ms. Williams: 

The comments provided on the Public Release Draft Restoration Plan and 
Programmatic Environmental Impact Statement for Restoration Resulting from the 
Kalamazoo River Natural Resource Damage Assessment dated August 2015 have been 
submitted electronically by email in accordance with Page 1-9 of the Public Release 
Draft, which notes email submissions can be made to kzoorivernrda@fws.gov.   

The strategic approach used to develop the comments are described below.  Generally, 
the comments focus on four areas or four distinct categories.  The goal was to: 

1. Encourage the Trustees to focus on process (identifying RPs, sequencing
Superfund and NRDA activities, evaluating trade-offs between integrating
Superfund and NRDA issues) before the Trustees proceed with compensatory
restoration.  Experience has shown that establishing a process up-front reduces
conflicts and associated costs in the future.

2. Preserve Georgia-Pacific LLC’s (GP) right to comment further on:
assumptions/methods used to quantify NRD injury, restoration screening criteria,
assumptions/methods used to quantify NRD credit, and restoration costing.
Furthermore, the current comments do not represent the all specific scientific or
engineering concerns.

3. Preserve compensatory restoration options by (a) having the Trustees avoid
absolute statements like “will not” or “must” and (b) highlighting the need to
consider compensatory restoration that may not be perceived as in-kind and in-
place.  By preserving these restoration options, we maximize the number of
potential compensatory projects and maximize the cost effectiveness of the
selected compensatory restoration projects.

Georgia-Pacific LLC 

133 Peachtree Street NE (30303-
1847) 
Atlanta, Georgia 30303 
(404) 652-6166 
(404) 654-4701 fax 
www.gp.com   
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4. Embed select strategic details in the NRD injury and NRD credit analysis.  Once 
these details are made explicit, RPs can start to (1) use data to evaluate the 
validity of the approach and (2) evaluate for internal consistency.  Requiring the 
NRD assessments to be detailed and consistent often bolsters the cost 
effectiveness of the restoration activity. 
 

Specific comments are provided for clarification. 
 
If you have any questions, please do not hesitate to contact me. 
 
 
 
L. Chase Fortenberry, PG 
Senior Remediation Project Manager 
Environmental Engineering, Environmental Affairs 
Georgia-Pacific LLC 
 
 
 
Copies: 
Jim Saric, USEPA 
Paul Bucholtz, MDEQ  
Joe Abid, Amec Foster Wheeler 
Cynthia Draper, Amec Foster Wheeler 
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Comments on 
“Public Release Draft Restoration Plan and Programmatic Environmental Impact 

Statement for Restoration Resulting from the Kalamazoo River Natural Resource Damage 
Assessment (August 2015)” 

General Comments 
General Comment 1  
The executive summary notes that funding may come from existing settlements with bankrupt 

responsible parties (RPs) or with future companies that have liability. The Trustees should 

describe the process that is intended to be employed to identify those RPs. This process 

description may help in assuring that any/all available RPs are identified.  If there are other 

potential RPs, how have these RPs been identified, and how will the Trustees get the RPs to 

participate in the NRDA process?  

General Comment 2  
The document refers to assessment I and II as detailing estimates of release-related injury.  Not 

all of these assessment documents have been completed and been made publically available at 

this time.  Therefore, Georgia-Pacific LLC (GP) reserves the right to comment on these in the 

future.  It is not possible to evaluate the effectiveness with which the proposed restoration 

alternatives may compensate for an injury absent the assumptions and framework used to 

estimate injury.  GP therefore also reserves the right to make future comments on and as 

necessary dispute any and all restoration scaling and/or costing.    

General Comment 3  
In some circumstances, cost savings are achieved when compensatory restoration is integrated 

into remedial activities.  For the sake of efficiency, designers should consider such opportunities 

when designing and implementing remedial action. Remedial Alternatives which include 

restoration along with compensatory Natural Resource Damage Assessment (NRDA) credits is 

an extremely difficult process to achieve simultaneously.  This difficulty is typically related to a 

lag time for the NRDA process, and Trustees do not typically have a complete understanding of 

the level of NRDA damages at the time of remediation.  This process makes decision making 

cumbersome and piecemeal at best.  The potential for inefficiencies and lack of cost 

effectiveness are high in this process and a mechanism needs to be in place to bridge the gap 

between the remedial investigation/feasibility study (RI/FS) and remedial design Superfund 

process and NRDA upfront.  The environmental impact statement (EIS) should elaborate on 

what this mechanism is and how this mechanism will be used to bridge the gap between the 

Superfund and NRDA processes.   

General Comment 4  
The EIS proposes several different project types allowed for restoration.  There are project 

ownership and maintenance concerns which are not directly addressed in the EIS.  For 

example, RPs do not own Otsego City Dam (constructed 1886) or Otsego Dam (constructed 

1904).  While the measures called for are feasible, long term maintenance will require 

partnerships with the private and public sector to achieve and keep the stated goals. Selection 
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of projects located on public lands with improvements that require little or no maintenance or 

long term ownership by environmental stewards is preferred.  

General Comment 5  
The EIS does not clarify if part of the projects are proposed as purely remediation projects or 

purely restoration projects?  The Trustees should clarify their stance on this question.  Dam 

removal is not an essential component of remediation but is a component of NRDA.  If 

contamination exists, one does not remove a dam to resolve the issue.  Instead, one remediates 

the contaminated media.  Dam removal is not a component of remediation.  

Specific Comments 
Specific Comment 1  
Section 1 (Introduction):  This section of the document focuses on regulations, laws, and 

reports, but the introduction is missing a thorough discussion of Kalamazoo River history.  The 

earliest date mentioned in this section is 1954. By this time, the river had several dams installed 

by numerous governmental and non-governmental factions, which were unrelated to the use of 

PCBs or the mills.  Many of these dams were initially installed at the turn of the century.  A clear 

discussion of the installation dates or ownership of the dams is not provided in the Introduction 

and are primarily only discussed in Section 3 under the context of “Barrier Removal”.  

Additionally, sections of the Kalamazoo River have been straightened by the Corp of Engineers.  

There have been numerous installations such as bridge projects, buildings, publically owned 

treatment works for solid waste (POTWs), and other industries which had an impact to the river 

and are unrelated to PCBs or the mills. There are also other Superfund and remediation sites 

located along the Kalamazoo River, unrelated to the mills, that have impacted the river and 

these are not discussed in any detail. Reading through the EIS, a reader could be left with the 

misunderstanding that if it were not for the PCBs or the mills, the Kalamazoo River would be un-

impacted from anthropogenic activities.  The impact from these various anthropogenic activities 

apart from PCB sources should also be documented in the EIS.  A more complete history of the 

Kalamazoo River should be added to the Introduction in order to clarify the river’s past and 

present flow regime in order for the reader to understand baseline conditions. The term 

“baseline condition” meaning the level of the services that would be provided by the resource(s) 

if the contaminant (PCBs) were not present. 

Specific Comment 2  
Page 1-1 alludes to two alternative geographic scales for restoration: Kalamazoo River 

Environment (KRE) or Kalamazoo watershed; these options are rather limiting. Kalamazoo 

watershed projects may be given preference.  However, out-of-watershed compensatory 

restoration opportunities should not be eliminated from consideration; this preserves future 

options. 

Specific Comment 3  
Page 1-1:  The EIS is soliciting input on a proposed dam removal. The dams are not owned by 

the RPs nor are the RPs responsible for the dams or the build-up of sediment behind the dams.  

Generally, a dam owner is responsible for managing the sediments deposited behind a dam if 

and when a dam is removed.  While an entity that released PCBs into those sediments may be 

responsible for extra costs incurred by a dam owner because PCBs are present in the sediment, 



  10/29/2015 

3 
 

the RPs are not responsible for managing the sediments themselves.  This should be made clear 

in the EIS document.    

Specific Comment 4  
Page 1-1: Preliminary review of the ecological injury assessment suggests dam removal should 
provide substantial NRDA credits because the restoration benefit is that a dam removal 
stabilizes an entire reach of stream and restores fish passage within the upper watershed. 
 
Specific Comment 5  
Page 1-10, Table 1.2: The work on the Former Plainwell Impoundment and the Plainwell #2 
Dam Time-Critical Removal Actions should be added to Table 1.2 for Area 1. 
 
Specific Comment 6  
Page 1-12, Second Bullet, 10th Sentence: “The remedy includes excavation of PCB residuals 
that have migrated from the Willow Boulevard/A-Site Landfill…..”.  This sentence is referencing 
the incorrect landfill for OU4.  “Willow Boulevard/A-Site Landfill” should be replaced with “12th 
Street Landfill” in the sentence.    
 
The second bullet on Page 1-12 is over half a page and mentions three separate OUs.  The text 
should be broken into separate smaller bullets by OU for clarity.    
 
Specific Comment 7  
Page 1-13 (Section 1.2.2.2) refers to Stage I injury assessment and a Stage I economic 

assessment. GP is conducting a rigorous review of these documents as well as other NRDA 

associated documents and, pending additional information, is not in agreement with many of the 

underlying assumptions and analyses embedded in those assessments.  Review will continue 

on these reports and comments will be provided, as appropriate, in the future. 

Specific Comment 8  
Page 1-14:  A preliminary review of the injury assessments suggests they do not incorporate data 

and activity after 2003.  Thus, injury assessments would need to be updated in the future or credit 

estimates would need to account for information not integrated into the injury.  The need to 

account for more recent data/information should be made clear in the EIS. 

Specific Comment 9  
Page 1-14:  The sheet pile wall cut off and controlled the potential migration of contaminants 

moving toward the river and provided measureable ecological benefit to the surrounding 

environment. The assumption of no NRD values gained from sheet pile usage should include data 

sheets and calculations documenting the level of injuries and services lost from this action and a 

description of what was protected due to the installation of the sheet pile wall.  The benefits of the 

installation should be described to the general public as well.   

Specific Comment 10  
Page 1-17:  The Plainwell Dam Impoundment Area was remediated, the dam removed, and the 

river channel returned to its original path between 2007 and 2009.  Available post removal 

biological community and chemistry data should be used to demonstrate the benefits of removing 

a dam, which should be included in Section 2.1, to justify the removal of the Otsego and Otsego 

City dams.  These lessons learned including the level of biological improvement (e.g., the former 
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Plainwell Dam removal) should be considered for inclusion in the EIS development in the Section 

on adaptive management and should be provided as guidance (see Specific Comment 2).  

Specific Comment 11  
Page 2-4, Table 2.1:  There is no discussion of how the benefits will be measured and applied 

to the NRDA process.  This information should be provided.  

Specific Comment 12  
Page 2-4:  Table 2.1 lays out restoration objectives. These objectives appear unnecessarily 

narrow.  For example: 

 The only recreational remedy is to “increase public access.” Trustees should also 

consider improving the recreational/educational experience at existing access points. 

This is objective is consistent with education programs that the Trustees cite as 

supportable.   

 Goals specify increasing mussels and mussel host fish species.  Recommend that this 

goal be broadened to restoring the “services” provided by the benthic invertebrate 

community. 

 

Specific Comment 13  
Pages 2-4 and 2-5:  Table 2.1 lays out Restoration Objectives. 

The portion of the table at the top of Page 2-5 should be modified to remove bullets 1 and 2.  

These first two bullets are actually “remedial” objectives and should not be included in the table.        

 
Specific Comment 14  
Page 2-5:  Trustees will not consider “Projects that are solely focused on human-use services 

and do not include ecological benefits.” This statement is not consistent with the intent of 

CERCLA nor the underlying principles of compensation. If a project cost effectively 

compensates for lost human use services, the project should be considered even, if the project 

provides no ecological benefits. This also contradicts the third bullet on Page 2-6 which notes 

“Enhanced recreational access…” is an anticipated human-use component to restoration.  The 

last bullet on Page 2-5 should be removed from the document and the third bullet on Page 2-6 

should remain. 

Specific Comment 15  
Page 2-7 Table 2.2:  

 Recommend removing Criteria F3. A project should not be discounted because 

the project relates to a resource that is important and, therefore, often addressed 

under existing programs, provided that the project would not be implemented 

under baseline conditions.. 

 Criteria B1 (affects largest area) and B4 (effects persist for greatest amount of 

time) may be at odds with criteria I2 (cost effectiveness) and each other; B1, B4, 

and I2 should be evaluated in combination instead of separately. 
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Specific Comment 16  
Page 2-7, Table 2.2:  Summary of Trustee criteria for evaluating restoration projects - the 

criteria states that “Projects that restore or enhance habitat impacted by response actions will 

be preferred…”.  Based on our understanding of the views of USEPA, MDEQ, and USFWS 

personnel concerning remedial alternatives for evaluation in an FS and NRDA credits, this EIS 

should serve as a mechanism to meet the mutual objectives of the RI/FS and NRDA process.  

The mechanism should be considered for inclusion within the EIS document.   

Specific Comment 17  
Section 2.4.1 Performance criteria:  “The selection of performance criteria may be based either 

on desired conditions of the restoration site, conditions at an appropriate reference site, or on 

literature values.” Due to multiple removal actions and emergency responses actions, the 

Kalamazoo River is in a constant state of flux so that reference sites may be difficult to find and 

historical literature values of background or baseline conditions may not be appropriate/relevant 

for comparisons today or in the future.  This should be acknowledged in the document.  

Specific Comment 18  
Page 2-9: Section 2.4.2:  Adaptive management should be recommended (not required) based 

upon the type of project selected.  If an adaptive management plan is adopted and if the plan 

includes specific performance criteria, then credit for any project should reflect those criteria.  

Specific Comment 19  
Page 2-11, Section 2.4.3 Monitoring parameters:  Functional parameters should include 

indicator species. 

Specific Comment 20  
Page 2-11, Section 2.4.4 Reporting requirements:  Requirement for annual reports may not 

always be appropriate and should not be specified. 

Specific Comment 21  
Page 3-1, Section 3:  The discussion of the alternatives in Section 3 identifies general aquatic 

habitat restoration approaches, specific assumptions and methods used to determine the extent 

to which the projects offset losses is lacking.  Additional clarification would be helpful and GP 

reserves the right to comment on all restoration scaling assumptions and methods.   

Specific Comment 22  
Page 3-2, Section 3.1.1.3: Techniques for reintroduction and enhancement of native aquatic 

species can be challenging.  Often there are anthropogenic stressors unrelated to PCBs. 

Restoration activities must consider these stressors in restoration planning activities.  For 

example, the loss of mussel species may be primarily due to habitat alteration and invasive 

species introduction. Restoration of species populations may not be possible under these 

conditions.  The EIS should recognize that some services cannot be cost effectively restored 

and specifically acknowledge that “out-of-kind” restoration is a practical and often socially 

desirable approach to restoration compensation.  

Specific Comment 23  
Page 3-36, Section 3.2.2 Alternative B: Restoration within the Kalamazoo River Superfund Site:  

This alternative limits the actions to those areas that were directly impacted by the discharge 
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and subsequent remediation. Given the impacts due to other variables (anthropogenic changes) 

such as urban water runoff, filled floodplains, lack of riparian buffer, and a host of other 

problems, the objectives stated at the beginning of the document are unlikely to be met because 

of these additional stressors.  Existing conditions must be considered in the selection of 

possible restoration activities. 

Specific Comment 24  
Section 3.2.3 Alternative C: Restoration within the Kalamazoo River Watershed:  If an area is 

severely impaired for reasons other than PCBs, compensatory restoration located in these 

areas will not be effective.  As such, in evaluating alternatives, the EIS should explicitly 

acknowledge the practical limitations of strictly defining in-kind and in-place restoration and 

allow for flexibility in its definition of compensatory restoration.   

Specific Comment 25  
Page 3-39:  The Trustees did not evaluate stocking because stocking was not consistent with 

“their goals.” No project types should be eliminated from potential future consideration as goals 

and circumstances may change. 

Specific Comment 26  
Section 4:  The EIS does not establish the linkage between assumptions and analysis used to 

calculate PCB-related injury and those assumptions and methods used to quantify restoration 

credit.  This EIS should make these linkages explicate and GP reserves the right to comment 

when that occurs.  

Specific Comment 27  
Page 5-1:  Given the current state of remediation and injury assessment, these projects are by 

definition piece-meal.  It is not clear that this piece-meal approach will ultimately be efficient or 

effective.  The Trustees cite that the entirety of the potential RPs NRD liability has not been 

determined. The Trustees need to have a more comprehensive understanding of injuries and lost 

services related to actual damages before embarking on this evaluation. A comprehensive 

understanding of the damages would preclude a piecemeal approach to the process, which would 

allow for more pragmatic and effective planning/implementation of restoration projects. The 

potential for inefficiencies and lack of cost effectiveness are high in this process, and a mechanism 

needs to be in place to bridge the gap between the Superfund and NRDA processes upfront.  The 

EIS should elaborate on what this mechanism is and how this mechanism will be used to bridge 

the gap between the Superfund and NRDA processes. 

Specific Comment 28  
Section 5:  This section outlines the potential environmental consequences of the implementation 

of the alternatives. This section is a very general, literature discussion and does not provide the 

level of detail to address the benefits (or detriments) that these alternatives would have. This 

section should be oriented on a service basis so that the understanding of how the alternatives 

relate to an NRD oriented feature is adequately communicated.  The section is currently written 

at a very high level and lacks the detail to support an informed evaluation.  More detail should be 

provided and GP reserves the right to review and provide comments when sufficient details 

become available in the future.  
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Comment #2 
From: Architects Incorporated <architects.inc@prodigy.net> 
Date: Wed, Oct 28, 2015 at 5:36 PM 
Subject: Regarding Battle Creek Whitewater 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 
Cc: John Macfarlane <jmacfarlane@mumfordlaw.com>, Christine Kosmowski 
<ckosmowski@calhouncountymi.gov>, Nancy Macfarlane <nancy.macfarlane54@gmail.com> 

Please see the attached letter in support of Christine Kosmowski. 

  October 20, 2015 
  Lisa Williams, PhD. 
 U.S. Fish and Wildlife Service 
 East Lansing Field Office 
 2651 Coolidge Road  
East Lansing, MI 48823 

Dear Dr. Williams: 
I am a recently retired architect and am writing to urge the Natural Resource Damage Assessment 
(NRDA) Trustees to select Alternative C in the Draft Restoration Plan and Programmatic Environmental 
Impact Statement and to consider the removal of the channelized portion of the Kalamazoo River within 
the City of Battle Creek as a potential project.    
The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation.  Restoration of the channelized portion of the Kalamazoo River within the City of Battle 
Creek is consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and 
B2. Very importantly, restoration of the channelized portion of the Kalamazoo River would also be 
consistent with restoration criteria B1 by providing the greatest scope of ecological, cultural, and 
economic benefit to the largest area or population. 
As a resident and practicing architect in Battle Creek over the last 44 years I can attest to the fact that 
the concrete channel bordered by vacant and contaminated industrial sites has had a deteriorating 
effect on the community. The river needs restoration to revitalize the community for recreational and 
new mixed development opportunities 
Please consider selecting   Alternative C and consider the removal of the channelize portion of the 
Kalamazoo River within the City of Battle Creek. 
Sincerely, 
Larry Rizor 
Vice President Battle Creek Whitewate , Inc. 

Larry L. Rizor, President 
Architects Incorporated, P.C. 
2407  Gethings Road 
Battle Creek, Michigan  49015 
Mobile:  (269) 986-9966, Land:  (269) 968-4300 
e-mail:  architects.inc@prodigy.net 

mailto:architects.inc@prodigy.net
mailto:kzoorivernrda@fws.gov
mailto:kzoorivernrda@fws.gov
mailto:jmacfarlane@mumfordlaw.com
mailto:ckosmowski@calhouncountymi.gov
mailto:nancy.macfarlane54@gmail.com
mailto:architects.inc@prodigy.net
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Comment #3 
From: Nancy Macfarlane <nancy.macfarlane54@gmail.com> 
Date: Tue, Oct 27, 2015 at 4:50 PM 
Subject: comments on the draft NRDA plan Kalamazoo River 2015 
To: kzoorivernrda@fws.gov 

This email is in support of the comments submitted by Chris Kosmowski, the Calhoun County Water 
Resources Commissioner, for the NRDA trustees to select Alternative C in the draft plan and to consider 
the removal of the channelized portion of the Kalamazoo River within the city of Battle Creek as a 
potential project. 

Removal of the channel is essential to the aquatic habitat, and, would allow the community access to 
this resource. 

Please consider both options. 

Thank you, 

Nancy Macfarlane 
104 Lakewood Dr. 
Battle Creek, MI 49015 

Nancymac 

Nancy Macfarlane 
Nancy.macfarlane54@gmail.com 
269 274 4648 

Comment #4 
From: Pelloso, Elizabeth <Pelloso.Elizabeth@epa.gov> 
Date: Mon, Oct 26, 2015 at 2:03 PM 
Subject: USEPA comments - DPEIS for Kalamazoo River NRDA 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov>, "lisa_williams@fws.gov" 
<lisa_williams@fws.gov> 
Cc: "Todd.Goeks@noaa.gov" <Todd.Goeks@noaa.gov>, "Julie.Sims@noaa.gov" <Julie.Sims@noaa.gov>, 
"Alfano, Judith (DEQ)" <ALFANOJ@michigan.gov>, Paul Bucholtz <bucholtzp@michigan.gov>, "Larry 
Poynter (POYNTERL@michigan.gov)" <POYNTERL@michigan.gov>, "Mark Schieber 
(SchieberM@michigan.gov)" <SchieberM@michigan.gov>, "mistakj@michigan.gov" 
<mistakj@michigan.gov> 

Greetings, 

mailto:nancy.macfarlane54@gmail.com
mailto:kzoorivernrda@fws.gov
mailto:Nancy.macfarlane54@gmail.com
mailto:Pelloso.Elizabeth@epa.gov
mailto:kzoorivernrda@fws.gov
mailto:kzoorivernrda@fws.gov
mailto:lisa_williams@fws.gov
mailto:lisa_williams@fws.gov
mailto:Todd.Goeks@noaa.gov
mailto:Todd.Goeks@noaa.gov
mailto:Julie.Sims@noaa.gov
mailto:Julie.Sims@noaa.gov
mailto:ALFANOJ@michigan.gov
mailto:bucholtzp@michigan.gov
mailto:POYNTERL@michigan.gov
mailto:POYNTERL@michigan.gov
mailto:SchieberM@michigan.gov
mailto:SchieberM@michigan.gov
mailto:mistakj@michigan.gov
mailto:mistakj@michigan.gov
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Attached to this email are USEPA's comments concerning the Programmatic Draft Environmental Impact 
Statement and Draft Restoration Plan released for the Restoration Resulting from the Kalamazoo River 
Natural Resource Damage Assessment in Allegan and Kalamazoo Counties, Michigan.  A hard copy is in 
the mail to USFWS; all recipients via CC will only receive this electronic copy. 
  
Please do not hesitate to contact me if you have questions or comments on USEPA's comment letter. 
  
Regards, 
Liz Pelloso 
  
Liz Pelloso, PWS 
Wetland/Environmental Scientist 
NEPA Implementation Section 
U.S. Environmental Protection Agency - Region 5 
77 W. Jackson Blvd. (E-19J) 
Chicago, IL 60604 
  
Phone: 312-886-7425 
Fax: 312-692-2540 
Email: pelloso.elizabeth@epa.gov 
  

mailto:pelloso.elizabeth@epa.gov


UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

Lisa Williams 
U.S. Fish and Wildlife Service 
East Lansing Field Office 
2651 Coolidge Road East 
East Lansing, Michigan 48823 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

OCT 2 6 2015 

REPLY TO THE ATTENTION OF: 

E-19J 

RE: Draft Restoration Plan and Programmatic Environmental Impact Statement: 
Restoration Resulting from the Kalamazoo River Natural Resource Damage 
Assessment; Allegan and Kalamazoo Counties, Michigan (CEQ# 20150251) 

Dear Ms. Williams: 

The U.S. Environmental Protection Agency has reviewed a Draft Restoration Plan and Draft 
Programmatic Environmental Impact Statement (hereafter: DPEIS) for the Kalamazoo River 
Natural Resource Damage Assessment in Allegan and Kalamazoo Counties, Michigan. This 
letter provides EPA's comments on the DPEIS, pursuant to the National Environmental Policy 
Act (NEPA), the Council on Environmental Quality's NEPA Implementing Regulations (40 CFR 
1500-1508), and Section 309 ofthe Clean Air Act. 

Natural resources in Michigan have been injured by releases of polychlorinated biphenyls 
(PCBs) from historic Kalamazoo-area paper mills that contaminated natural resources in and 
near Portage Creek and the Kalamazoo River. These PCBs have migrated downstream in surface 
waters and have contaminated sediments, the water column, and biota in and adjacent to the 
lower three miles of Portage Creek, approximately 80 miles of the Kalamazoo River, and Lake 
Michigan. PCBs are also present in paper residuals disposed of in landfills and lagoons and other 
areas associated with fom1er mill operations along the river corridor. Due to the potential risks 
the PCB releases posed to the environment and to human health, the Allied Paper, Inc./Portage 
Creek/Kalamazoo River Superfund Site (Kalamazoo River Superfund Site) was added to the 
National Priorities List (NPL) on August 30, 1990. The Kalamazoo River Superfund Site was 
later expanded to include 80 miles of the Kalamazoo River (from Morrow Dam to Lake 
Michigan), including the river banks and formerly impounded floodplains, as well as a 3-mile 
stretch of Portage Creek and four paper residual landfills. 

The Michigan Department of Natural Resources (MDNR), the Michigan Department of 
Environmental Quality (MDEQ), the Michigan Attorney General, the U.S . Fish and Wildlife 
Service (USFWS), and the National Oceanic and Atmospheric Administration (NOAA), 
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collectively referred to as the Trustees, have been working to determine the extent of injuries to 
natural resources caused by these releases of PCBs. The Trustees have also been studying how 
to restore these injured natural resources and the services they provide to both other natural 
resources and the public. This evaluation is known as a natural resource damage assessment 
(NRDA), which is authorized under the Comprehensive Environmental Response, 
Compensation, and Liability Act (more commonly known as the federal "Superfund" law1

). An 
NRDA is conducted to calculate the monetary cost, or "damages," of restoring natural resources 
that have been injured by releases of hazardous substances. Damages to natural resources are 
evaluated by identifying the functions or services provided by the resources, determining the 
baseline level of the services provided by the injured resources, and quantifying the reduction in 
service levels as a result of the contamination. 

The Trustees use the term "Kalamazoo River Environment" (KRE) in the DPEIS to represent the 
entire NRDA assessment area. The KRE encompasses the Kalamazoo River Superfund Site 
along with any area where hazardous substances released from the Kalamazoo River Superfund 
Site have come to be located. Natural resources under the trusteeship of the Trustees that have 
been affected or potentially affected by releases of hazardous substances include, but are not 
limited to, surface water resources, including surface water and sediments (bed, bank, and 
shoreline) and adjacent floodplain soils of the Kalamazoo River and Portage Creek; groundwater 
resources; geologic resources; aquatic biota, including aquatic invertebrates and resident and 
migratory fish; and terrestrial biota, including terrestrial invertebrates, mammals, and birds. 

The cleanup of PCBs at the Kalamazoo River Superfund Site has been underway for several 
years and is being coordinated by EPA. EPA's approach to the river cleanup focuses on first 
controlling ongoing sources ofPCBs to the Kalamazoo River, and then addressing in-stream 
sediments. EPA is also addressing PCB risks in the floodplain and formerly-impounded areas. 
The DPEIS was developed to solicit public opinion on a proposed restoration program that 
would enable the Trustees to implement restoration as opportunities arise during, and adjunct to, 
the remedial actions that will be continuing over many years. 

The DPEIS provides a programmatic-level environmental analysis to support the Trustees' 
proposed restoration program. As such, the programmatic analysis in the DPEIS studies broad 
issues and programmatic-level alternatives (as opposed to a document for a specific project or 
action) and provides guidance for future restoration activities to be carried out by, or conducted 
under the oversight of, the Trustees. In addition to providing a programmatic analysis, the 
Trustees intend to use the DPEIS to approve future site-specific actions, including two specific 
proposed restoration projects (Otsego City Dam Removal and Otsego Township Dam Removal). 

The DPEIS analyzes three alternatives: a No Action alternative (Alternative A), and two 
restoration alternatives (Alternative B and Alternative C) that differ in geographic scope. 
Alternative B includes restoration projects conducted only on the Kalamazoo River and Portage 
Creek within the Kalamazoo River Superfund Site. Alternative C includes all the categories of 
projects outlined in Alternative B, but also includes restoration projects conducted in the broader 
Kalamazoo River watershed to create an alternative source for the ecological services lost or 
injured by the release of PCBs into the KRE. Alternatives B and C would likely include different 
amounts of each restoration project category and would likely differ as to when the majority of 

1 42 United States Code (U.S.C.) §§ 9601-9675 
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the restoration would be conducted. Both Alternative B and Alternative C include the two 
proposed dam removal restoration projects (Otsego City Dam and Otsego Township Dam). The 
Trustees have identified Alternative C as their preferred alternative because it allows the most 
flexibility to meet the restoration objectives, both in terms of geographic locations and timing. 

The sediments impounded behind Otsego City Dam and Otsego Township Dam contain PCBs. 
EPA's remediation and oversight ofthe Kalamazoo River Superfund Site includes these the 
location of these two dams. Contaminated sediments adjacent to each dam are located both in the 
river channel and adjacent floodplain areas, and must be removed before the retired dams can be 
removed. PCB-contaminated sediments impounded behind each dam would be removed or 
stabilized to achieve acceptable risk levels through the EPA sediment-remediation process, with 
the risk evaluation taking into account that the dam would be removed. As sediments are 
addressed during this process, the removal of these dams, and the restoration of the river and 
floodplains, becomes feasible. The removal of contaminated sediments and floodplain soils by 
EPA can be coordinated with the dam removals proposed by the Trustees. 

The purpose of the proposed action and implementation of the Preferred Alternative is to restore 
or enhance ecological services in aquatic, riparian, and upland habitats of the KRE, which would 
benefit the types of natural resources injured by PCBs, and increase services provided to humans. 
The Federal actions are needed because the remediation response actions alone will not be 
sufficient to compensate the public for the ecological functions and natural resource services lost 
due to injuries from the PCB releases that began decades ago. The Trustees would conduct 
restoration only in any areas where remediation of PCBs has already occurred, or in conjunction 
with a removal action conducted by regulatory agencies (e.g., a dam removal following removal 
of contaminated sediments). 

The Kalamazoo River NRDA was initiated nearly 15 years ago, and since that time, the Trustees 
have been directly engaging with the public, soliciting restoration project ideas, and working 
with local nonprofit and watershed groups. As restoration planning proceeds, the Trustees 
expect to have opportunities to settle natural resource damage claims with willing parties. The 
Trustees anticipate that most impacts associated with NRDA implementation would be the same 
or less than the impacts identified in this DPEIS, and that future project-specific NEP A 
documents (e.g., Environmental Assessments or Categorical Exclusions) could be developed that 
tier off of the final version of this DPEIS, as allowed. 

Based on our analysis, EPA's rates the DPEIS as "Environmental Concerns- Insufficient 
Information" (EC-2). Please see the enclosed "Summary of Rating Definitions." EPA 
recommends that the Final Programmatic EIS address the following comments, which generally 
relate to dam removals, wetlands, and adaptive management. Our comments on the DPEIS are 
as follows. 

DAM REMOVAL 
• The DPEIS is clear that the removal ofPCB-contaminated sediments upstream ofthe Otsego 

City Dam and Otsego Township Dam would not be part of the proposed restoration actions 
themselves, but would be a precondition to the feasibility of removal of the dams. As such, 
the use of heavy equipment for the development of staging areas for sediment removal and 
handling of contaminated sediment waste would not be associated with dam removal 
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restoration actions. The Trustees would conduct the dam removals in conjunction with EPA­
directed contaminated sediment removals and, as the DPEIS states, would not need to 
construct any additional water control structures, staging areas, or temporary roads. The 
DPEIS states that in some cases, natural channel restoration design might require removal of 
additional sediment or soil that is not contaminated with PCBs; however, this removal would 
be coordinated with the removal of contaminated sediments through the EPA-directed 
sediment remediation process and would likely not require any additional staging areas or 
temporary roads. It is possible the dams may be removed as part of the remedial actions 
themselves, but if not, the dams would be removed as a restoration project following EPA­
directed remedial actions as described earlier. 

While the DPEIS provided specific information on proposed dam removal techniques, the 
DPEIS was silent on the potential for both direct and indirect wetland impacts associated 
with potential drawdown, lowering of water levels, or narrowing of the river channel width 
upstream of each dam. Stabilization efforts and other in-water work, including the proposed 
installation of rock riffles, current river-channel fill (to move the location ofthe river's 
thalweg), bank stabilization measures, etc., that would require the placement of dredged or 
fill material into Waters of the U.S. were also not discussed in the DPEIS. These regulated 
impacts associated with the specific dam removals should have been specified in Section 5 -
Environmental Consequences ofthe DPEIS. Section 5 of the DPEIS spoke in generalities 
regarding the programmatic-level restoration efforts that could be undertaken in the future, 
and broadly discussed programmatic-level impacts expected, but did not speak to specific 
impacts that would be expected with the proposed removals of the Otsego City Dam and 
Otsego Township Dam to be undertaken under both Alternative Band Alternative C. 

Quantification of direct impacts to wetlands associated with the proposed dam removals was 
not provided in the DPEIS. Indirect wetland impacts were also not documented. Indirect 
wetland impacts would be attributed primarily to the loss of wetland hydrology associated 
with the drop in water level or loss of hydrology to adjacent wetlands following dam 
removal. In addition to the potential for direct wetland fill, the potential for loss of (via 
indirect impacts to) adjacent wetlands is of concern to EPA. Specific impacts and proposals 
are clearly known, as they are mentioned in the Otsego City Dam- Dam Removal and 
Channel Restoration Document (October 21, 2011) and Otsego Township Dam- Dam 
Removal and Channel Restoration (June 26, 2012). These Dam Removal and Channel 
Restoration Documents were mentioned in the Draft EA, but were not included as appendices 
to the DPEIS. These documents were mentioned in the DPEIS; however, the information 
provided within was not summarized and incorporated into the DPEIS, nor were these 
documents included as appendices to the DPEIS. EPA requested these documents during 
review of the DPEIS; they were received by EPA on September 29,2015, and October 7, 
2015. We have subsequently reviewed them. 

Appendix B of the Otsego Township Dam- Dam Removal and Channel Restoration states, 
"The project alternative requires creation of new riverbed and banks, floodplain excavation, 
draining and restoring impoundment areas, and impacts to the surrounding emergent 
wetlands. The project will involve draining the backwater areas and impacting 
approximately 1. 4 miles of Kalamazoo River and its tributaries." Otsego Township Dam 
plans from the Dam Removal and Channel Restoration Document propose constructing haul 
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roads in the vicinity of potential wetland areas, filling several acres of river bottom to redirect 
the channel thalweg and modify the channel width, and relocating several unnamed 
tributaries that flow into the river within the project vicinity. This document does not clearly 
express if haul roads and construction staging areas are to be constructed solely for the dam 
removal and restoration projects, or if they will be constructed for Kalamazoo River 
Superfund Site remediation activities. Furthermore, these proposed impacts conflict with the 
DPEIS, which implies that some natural channel restoration design might be necessary, but 
does not explicitly describe that the proposal actually includes several miles of channel work 
along with 50+ acres of work in adjacent wetland and floodplain areas. 

The DPEIS did not discuss any compensatory wetland mitigation, and appears to view the 
Preferred Alternative as "self-mitigating" and that no off-site compensatory mitigation for 
impacts (either direct or indirect) to wetlands would be expected or required. The DPEIS 
does not indicate whether project implementation will result in no net loss of wetlands. It 
also does not acknowledge that temporary wetland impacts will occur and will need to be 
restored, and does not provide any information on restoration or monitoring. EPA 
highlighted comparable comments on a 2014 EIS for the Ballville Dam Removal Project on 
the Sandusky River overseen by USFWS and the U.S. Army Corps of Engineers. That 
project proposed only one dam removal (versus the two dam removals proposed by the 
Trustees). Similar concerns were also raised by EPA for dam removals and modifications on 
the Boardman River near Traverse City, Michigan, in 2014. In the Ohio project, wetland 
mitigation under Sections 404 and 401 of the Clean Water Act was required for both direct 
and indirect wetland impacts associated with that dam removal by both U.S. Army Corps of 
Engineers and Ohio state regulatory agencies. While USFWS and NOAA are the Federal 
sponsors for this project, that does not preclude your agencies from following the same 
requirements and standards other agencies have been held to for similar projects. 

Recommendations: The Final Programmatic EIS should be updated to include specific 
narrative information in Section 5 - Environmental Consequences on expected direct and 
indirect impacts to wetlands and aquatic resources from the two proposed dam removal 
projects. This should include adding information on sources for "clean material" to be 
utilized as fill in any aquatic environments2

. Knowing that these areas are to be 
remediated as part of the Kalamazoo River Superfund Site, the discussion of clean fill 
sources should be developed further in the Final Programmatic EIS. Discussion of haul 
roads and construction staging areas as proposed in the Dam Removal and Channel 
Restoration Documents should also be further clarified with regard to entities responsible 
for their construction and their purpose (solely for restoration, or for remediation and also 
to be utilized during restoration), and their expected impacts (both temporary and 
permanent) to wetlands and aquatic resources. 

The use of "emergent wetland seed mix" is proposed for areas to be disturbed or that 
were open water areas; the DPEIS is not clear if these areas are currently wetland. 
Additionally, many of these areas appear to currently be forested. Proposed mitigation for 
direct and indirect wetland impacts permanent and temporary impacts should be 

2 Section C-C (Sheet DR 1.3 Profile and Cross Sections for Otsego Township Dam, Otsego Township Dam- Dam 
Removal and Channel Restoration (June 26, 20 12) shades areas of river bottom "to be filled with clean material 
from existing earthen dam and floodplain excavation." 
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discussed in the Final Programmatic EIS. Additionally, should mitigation be required for 
any wetland impacts associated with dam removals or proposed river thalweg 
adjustments/relocation/redirection, EPA recommends that the Trustees work to develop 
an acceptable mitigation ratio and mitigation plan to compensate for both direct and 
indirect wetland impacts that meets requirements of the 2008 Mitigation rule ( 40 CFR 
230) as well as state requirements. Details on mitigation for both direct and indirect 
wetland impacts (including mitigation ratios, mitigation type, mitigation location(s), etc.), 
should be included in the Final Programmatic EIS. 

Upland areas that are currently forested that will be disturbed should be restored as 
forested areas. Specifically, the Trustees should also commit to reforesting areas where 
trees may be required to be removed to install haul roads, staging areas, or other 
temporary containment or construction areas. 

• The Otsego City Dam- Dam Removal and Channel Restoration Document (October 21, 
2011) document describes three channel restoration alternatives with varying extents of 
contaminated sediment removal. Each of the three alternatives also proposes construction of 
a water control structure with stoplogs and an ice boom. As such, all alternatives would 
require the installation of concrete, structural steel, H-piles and steel sheeting, timber, bar 
grating, and riprap below the Ordinary High Water Mark of the Kalamazoo River. 
Furthermore, the document states (p. 17) that temporary access roads will be constructed out 
into the river to allow the contractor access to remove the dam itself. The DPEIS is not clear 
if such an in-river haul road would be constructed by EPA for remediation activities or if it 
would be solely for the dam-removal contractor to undertake construction of the proposed 
water control structure and remove the dam. The document did not discuss how normal river 
flow would be accommodated during the time the haul road is in place, as there was no 
specification for installation of culverts within the in-river haul road or construction of a 
coffer dam. Additionally, the Otsego City Dam document is not clear if a selected sub­
alternative (Alternative 1, 2, or 3) has been determined to be a preferred alternative. 

The DPEIS did not discuss the three dam-removal alternatives under consideration for the 
Otsego City Dam, nor did it compare and contrast their impacts in Section 5 - Environmental 
Consequences. Again, Section 5 of the DPEIS spoke in generalities regarding the 
programmatic-level restoration efforts that could be undertaken in the future, and broadly 
discussed programmatic-level impacts expected, but did not speak to specific impacts that 
would be expected among the three sub-alternatives for removal of the Otsego City Dam. 
Page 18 of the 2011 document states, "Currently, the three project alternatives all require 
creation of new riverbed and banks, floodplain excavation, draining and restoring 
impoundment areas, and impacts to the surrounding emergent, scrub-shrub, and forested 
wetlands ... [and] will involve draining the impoundment and impacting between 12, 17 4 and 
14,472 feet of Kalamazoo River and its tributaries. Additionally, any ... wetland habitat 
temporarily impacted by construction activities will need to be restored." However, 
Appendix B (plans) to the Otsego City Dam - Dam Removal and Channel Restoration 
Document (October 21, 2011) clearly shows channel and floodplain excavation along 
specific locations along several tributaries to the Kalamazoo River, including unnamed 
tributaries, the Gun River, and several oxbows to the Kalamazoo River. These plans show 
(varying location of) installation of engineered rock riffles, vegetated soil lifts, installation of 
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a rock toe or rock bank stabilization, and brush mattresses, all at specific locations and 
specific station numbers in very detailed proposed plans. 

Furthermore, Appendix D to the Otsego City Dam - Dam Removal and Channel Restoration 
Document (October 21, 2011) is a copy of the Clean Water Act Section 404 joint permit 
application submitted to the U.S. Army Corps of Engineers and MDEQ for permitting; as 
such, specific impacts associated with the proposed dam removal are known and have been 
quantified. This means that a specific sub alternative (1, 2, or 3) has been selected for 
permitting approval, and as such, should have been included and discussed in detail in the 
DPEIS and appendices. Additionally, the summary of activities in the application mentions 
construction of temporary water control structures, temporary access roads, and cofferdams, 
which were not shown in the Appendix B plans. The application also does not discuss the 
nature of the sediments (PCB-contaminated) or that (or if) the proposal is being coordinated 
with EPA Superfund remediation efforts. The application does not propose any impacts to 
wetlands, although areas adjacent to the river and tributary channels are clearly wetland and 
are shown as wetland restoration and replanting areas in Appendix B plans. 

Recommendations: The Final Programmatic EIS should compare and contrast impacts 
associated with the three alternatives under consideration for the removal ofthe Otsego 
City Dam, and specify if a preferred alternative has been selected. The Final 
Programmatic EIS should be updated to include specific narrative information on 
expected direct and indirect impacts to wetlands and aquatic resources expected from 
each sub-alternative of the proposed Otsego City dam removal in Section 5 -
Environmental Consequences. Impacts to wetlands, both temporary and permanent, 
should be discussed. Proposed mitigation for direct and indirect wetland impacts, both 
permanent and temporary, should be discussed in the Final Programmatic EIS. 
Additionally, should mitigation be required for any wetland impacts associated with dam 
removals or proposed river thalweg adjustments/redirection and/or tributary relocation, 
EPA recommends that the Trustees work to develop an acceptable mitigation ratio and 
mitigation plan to compensate for both direct and indirect wetland impacts that meets 
requirements of the 2008 Mitigation rule (40 CFR 230) as well as state requirements. 
Details on mitigation for both direct and indirect wetland impacts (including mitigation 
ratios, mitigation type, mitigation location(s), etc.), should be included in the Final 
Programmatic EIS. 

Upland areas that are currently forested that will be disturbed should be restored as 
forested areas. Specifically, the Trustees should also commit to reforesting areas where 
trees may be required to be removed to install haul roads, staging areas, or other 
temporary containment or construction areas. 

• Both of the Dam Removal and Channel Restoration Documents show use of access roads and 
channel and floodplain excavation. The DPEIS states that the removal of contaminated 
sediments and floodplain soils by EPA can be coordinated with the dam removals proposed 
by the Trustees and that the Trustees would conduct restoration only in any areas where 
remediation of PCBs has already occurred, or in conjunction with a removal action 
conducted by regulatory agencies (e.g., a dam removal following removal of contaminated 
sediments). However, both of the Dam Removal and Channel Restoration Documents are 
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silent on coordination efforts with EPA for contaminated areas. Furthermore, no information 
was provided in the DPEIS or the Dam Removal and Channel Restoration Documents about 
how the Trustees are ensuring that they are "conducting restoration only in any areas where 
remediation of PCBs has already occurred, or in conjunction with a removal action 
conducted by regulatory agencies (e.g., a dam removal following removal of contaminated 
sediments)." 

Recommendations: The Final Programmatic EIS should include a robust discussion on 
how the proposed dam removal activities as proposed in the Dam Removal and Channel 
Restoration Documents have been coordinated with EPA remediation activities. The 
Final Programmatic EIS should also provide assurances on how the dam removals, as 
proposed, would be conducted in areas where PCB remediation has already occurred, or 
how they will be undertaken in conjunction with EPA remediation and removal actions. 

REPORTING ACTIVITIES 
• The DPEIS states that the Trustees would require documentation of monitoring activities for 

all restoration projects, to include "Annual monitoring reports and adaptive management 
actions that need to be taken." (Page 2-12). EPA acknowledges that the breadth and scope of 
specific restoration activities is not known at this time; however, the DPEIS did not propose a 
minimum length of monitoring for specific types or categories of restoration activities. 

Recommendations: EPA supports adaptive management as a strategy to implement both 
remediation efforts and ecosystem restoration activities. A key feature of adaptive 
management is planning and implementing monitoring programs. Three types of 
environmental monitoring appear to be warranted, including baseline, impact, and 
compliance monitoring. The Final Programmatic EIS should attempt to group restoration 
activities by type or kind, and should define a minimum expected monitoring period for 
such groups of projects. Monitoring lengths and baseline monitoring required for 
specific types of projects may be driven by regulatory monitoring requirements (from 
necessary wetland or water permits), or from agency experience in long-term 
management. This should be further discussed in the Final Programmatic EIS. EPA 
recommends that the Trustees continue to identify and clarify the processes, data needs, 
key steps, and monitoring types to be utilized and undertaken to adaptively managing 
ecosystem restoration efforts in the future. 

EPA understands that Superfund remediation activities, though necessary, may cause temporary 
detrimental impacts to the chemical, physical, and biological processes of ecosystems within the 
KRE. EPA supports remediation activities, and restoration activities, that are able to balance 
short-term habitat losses with overall restoration objectives. Additionally, EPA reiterates our 
support for a mixture of restoration project types that, when combined, will generate a broad 
suite of ecological benefits associated with the range of natural resource injuries within the KRE. 
The DPEIS notes that the Trustees prefer ecological restoration projects that include a water­
related recreational or other human-use component over projects that are solely focused on 
improving human uses. It also notes that projects that incorporate resiliency to the impacts of 
climate change, and therefore provide longer-term benefits, are preferred. EPA supports these 
objectives and is in full support of the project. 
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SUMMARY OF RATING DEFINITIONS AND FOLLOW UP ACTION1 

Environmental Impact of the Action 

LO - Lack of Objections 
The EPA review has not identified any potential environmental impacts requiring substantive changes to the 
proposal. The review may have disclosed opportunities for application of mitigation measures that could be 
accomplished with no more than minor changes to the proposal. 

EC - Environmental Concerns 
The EPA review has identified environmental impacts that should be avoided in order to fully protect the 
environment. Corrective measures may require changes to the preferred alternative or application of 
mitigation measures that can reduce the environmental impacts. EPA would like to work with the lead 
agency to reduce these impacts. 

EO - Environmental Objections 
The EPA review has identified significant environmental impacts that must be avoided in order to provide 
adequate protection for the environment. Corrective measures may require substantial changes to the 
preferred alternative or consideration of some other project alternative (including the no action alternative or 
a new alternative). EPA intends to work with the lead agency to reduce these impacts. 

EU- Environmentally Unsatisfactory 
The EPA review has identified adverse environmental impacts that are of sufficient magnitude that they are 
unsatisfactory from the standpoint of public health or welfare or environmental quality. EPA intends to work 
with the lead agency to reduce these impacts. If the potential unsatisfactory impacts are not corrected at the 
final EIS stage, this proposal will be recommended for referral to the CEQ. 

Adequacy of the Impact Statement 

Category 1 -Adequate 
The EPA believes the draft EIS adequately sets forth the environmental impact( s) of the preferred alterative 
and those of the alternatives reasonably available to the project or action. No further analysis or data 
collecting is necessary, but the reviewer may suggest the addition of clarifying language or information. 

Category 2 - Insufficient Information 
The draft EIS does not contain sufficient information for the EPA to fully assess the environmental impacts 
that should be avoided in order to fully protect the environment, or the EPA reviewer has identified new 
reasonably available alternatives that are within the spectrum of alternatives analyzed in the draft EIS, which 
could reduce the environmental impacts of the action. The identified additional information, data, analyses, 
or discussion should be included in the final EIS. 

Category 3 - Inadequate 
EPA does not believe that the draft EIS adequately assesses potentially significant environmental impacts of 
the action, or the EPA reviewer has identified new, reasonably available alternatives that are outside of the ' 
spectrum of alternatives analyzed in the draft EIS, which should be analyzed in order to reduce the 
potentially significant environmental impacts. EPA believes that the identified additional information, data 
analyses, or discussions are of such a magnitude that they should have full public review at a draft stage. 
EPA does not believe that the draft EIS is adequate for the purposes of the NEPA and/or Section 309 review, 
and thus should be formally revised and made available for public comment in a supplemental or revised 
draft EIS. On the basis of the potential significant impacts involved, this proposal could be a candidate for 
referral to the CEQ. 

1 From EPA Manuall640: Policy and Procedures for the Review of Federal Actions Impacting the Environment 
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Comment #5 
From: Steve Hamilton <hamilton@kbs.msu.edu> 
Date: Wed, Oct 21, 2015 at 9:31 PM 
Subject: Fwd: Invitation: Discuss potential natural resource restoration projects in the Kalamazoo River 
To: Lisa Williams <Lisa_Williams@fws.gov> 
 
 
Hi Lisa, 
 
The KRWC has the attached brief comments on the NRDA plan. Thanks for all you do on this! 
 
Best regards, 
 
Steve 
 
 
Comments on the Draft Restoration Plan and Programmatic Environmental Impact Statement  
 
13 October 2015 
 
Kalamazoo River Watershed Council (KRWC) 
Contact: Dr. Steve Hamilton, hamilton@kbs.msu.edu or Jamie McCarthy, krwc@kalamazooriver.org 
 
Several members of the Board of Directors attended an informational meeting at the Kalamazoo Nature 
Center on September 15th, and we have examined the draft report. The KRWC feels that the NRDA funds 
would best be invested to address the larger, more costly challenges of industrial legacies, such as old 
dams that remain on the main stem, and other major river restoration work. As the PCB-contaminated 
sediments retained behind aging and decrepit dams are dealt with under the Superfund process, 
additional NRDA funding can ensure that the river and floodplain are restored as best they can be.  
 
The NRDA funds provide a unique opportunity to address these challenges, which are much harder to 
fund than smaller projects distributed throughout the watershed, and this kind of investment would 
provide permanent benefits.  Therefore we feel that priority should be given to projects that involve the 
river and its floodplain, though not necessarily limited to the areas where Superfund remediation is 
being conducted.  
 
The prioritization of projects that restore and enhance the Kalamazoo River is consistent with the 
restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and B2.  
 
The KRWC deeply appreciates the years of service that the trustees have devoted to this process, and 
we look forward to the eventual benefits to the environment and people that the NRDA funds will bring. 

mailto:hamilton@kbs.msu.edu
mailto:Lisa_Williams@fws.gov
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Comment #6 
From: Mark Stuart <snmstuart@hotmail.com> 
Date: Wed, Oct 21, 2015 at 8:58 PM 
Subject: comments on the Draft NRDA Plan Kalamazoo River 2015 
To: kzoorivernrda@fws.gov 
 
 
The undersigned is writing in support of the comments submitted by Christine Kosmowski, Calhoun 
County Water Resources Commissioner, for the National Resource Damage Assessment (NRDA) Trustees 
to select Alternative C in the draft Restoration Plan and Programmatic Environmental Impact Statement 
and to consider the removal of the channelized portion of the Kalamazoo River within  the city of Battle 
Creek as a potential project. 
 
Removal of the concrete channel will help create a vastly better aquatic habitat, improve and restore 
riparian and wetland habitat and help reconnect the community and the entire area to this valuable 
water resource for recreation and riparian developement.  For far too long our river has been 
ignored.  This natural resource needs to be celebrated!  I further understand that restoration of the 
cement channelized portion of the Kalamazoo River with in the City of Battle Creek is consistent with the 
restoration criteria in Table 2.2 of the draft report, particularly A2, F3 and B2. 
 
Please consider selecting Alternative C and consider removal of the channelized portion of the river in 
the City of Battle Creek and return this valuable resource to the community for a productive use. 
 
Thank you.  Mark F. Stuart  
 
Comment #7 
From: Christine Kosmowski <ckosmowski@calhouncountymi.gov> 
Date: Tue, Oct 20, 2015 at 2:24 PM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 
 
 
Dear Dr. Williams: 
  
I am writing to urge the Natural Resource Damage Assessment (NRDA) Trustees to select Alternative C in 
the Draft Restoration Plan and Programmatic Environmental Impact Statement and to consider the 
removal of the channelized portion of the Kalamazoo River within the City of Battle Creek as a potential 
project.  
  
The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation.  Restoration of the channelized portion of the Kalamazoo River within the City of Battle 
Creek is consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and 
B2.  Attached is additional information about the removal of the concrete channel. 
  

mailto:snmstuart@hotmail.com
mailto:kzoorivernrda@fws.gov
mailto:ckosmowski@calhouncountymi.gov
mailto:kzoorivernrda@fws.gov
mailto:kzoorivernrda@fws.gov
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Please consider selecting Alternative C and consider the removal of the channelize portion of the 
Kalamazoo River within the City of Battle Creek.  Please contact me with any questions. 
  
Sincerely, 
  
Christine Kosmowski 
Water Resources Commissioner 
Calhoun County 
315 W. Green Street 
Marshall, MI  49068 
T:  269-781-0790 
E:  ckosmowski@calhouncountymi.gov 
 
  

mailto:ckosmowski@calhouncountymi.gov


315 West Green Street 
Marshall, MI  49068 
269-781-0790 
269-781-0647 - Fax  

CHRISTINE KOSMOWSKI 
Water Resources Commissioner 

SHERRY TRADER 
Deputy 

October 20, 2015 

Lisa Williams 
U.S. Fish and Wildlife Service 
East Lansing Field Office 
2651 Coolidge Road 
East Lansing, MI 48823 

Dear Dr. Williams: 

I am writing to urge the Natural Resource Damage Assessment (NRDA) Trustees to select Alternative C in the Draft 
Restoration Plan and Programmatic Environmental Impact Statement and to consider the removal of the channelized 
portion of the Kalamazoo River within the City of Battle Creek as a potential project.   

The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a significant barrier in 
the river, help create better aquatic habitat, improve riparian and wetland habitat, help conserve habitat, and will help 
reconnect the community to this valuable water resource for recreation.  Restoration of the channelized portion of the 
Kalamazoo River within the City of Battle Creek is consistent with the restoration criteria in Table 2.2 of the draft report, 
particularly A2, F3, and B2. 

Please consider selecting Alternative C and consider the removal of the channelize portion of the Kalamazoo River within 
the City of Battle Creek 

Sincerely, 

Christine Kosmowski 

Cc:  File 

Calhoun County is an affirmative-action, equal-opportunity employer. 



Restoration of the Channelized Portion of the Kalamazoo River in Battle Creek, Michigan 
 
Project Description 
The Kalamazoo River in downtown Battle Creek, Michigan was channelized with concrete by the United 
States Army Corp of Engineers (USACE) approximately fifty years ago for flood control.  The 
channelization eliminates the potential for spawning, resting and feeding areas for a broad variety of fish, 
amphibians, plant life and other terrestrial organisms and thus acts as a deterrent to the establishment 
wildlife.  In addition, the riparian buffer has been removed which has caused the water temperature to 
increase above the tolerance of some fish species. This segment of the Kalamazoo River is also 
inaccessible to the public for recreational purposes, affords poor water quality and has a very poor 
aesthetic character.   
 

 
 
 
Restoration Objectives 
This project is intended to provide compensatory restoration for the in-stream habitats and aquatic natural 
resources (like mussels and fish) that were injured as a result of the Enbridge Line 6B oil discharges by 
increasing the aquatic functions and values directly in the Kalamazoo River. 
 
The proposed project is the modification of approximately 4,000 linear feet of concrete channel and the 
restoration of the channel to a natural setting by adding pools and riffles, a riparian buffer, and a fish 
passage at the dam upstream of the channel. 
 
The proposed project includes creation of naturally landscaped park space along the river banks, together 
with a non-motorized pathway, in order to allow for access to and recreational use of the river.   
 



 
 
Probability of Success and Monitoring 
Removing the concrete armor along the stretch of the Kalamazoo River within the city limits of Battle 
Creek, Michigan, will be highly successful in restoring aquatic habitat, native riparian plant communities, 
fish migration and spawning areas.  It will also improve water quality.  The biggest barriers to the success 
of the project are the cost to remove the concrete, property acquisition, and the removal of contaminated 
sediment from a brownfield site adjacent to the river.  A full hydrology study is also needed to adequately 
determine the engineering design. 
 
The United States Army Corps of Engineers (USACE) developed a pre-feasibility model and rejected the 
removal of the channel.  However, the model was based on limited data.  Per the USACE report, “the 
accuracy and precision of the hydraulic model is uncertain and the output is only an approximation at 
best.”  Therefore, a complete hydraulic model should be funded to be able to fully determine the 
feasibility of removing the channel.  The Kalamazoo River Watershed Council supports the funding of 
such a study. 
 
Environmental and Socio-Economic Impacts 
No long-term adverse environmental or socio-economic impacts are expected from this project.  In fact, 
positive benefits are expected.  The project will have the added bonus of reconnecting the community to 
this water source that has been inaccessible for the past 50 years.  The project ties in nicely with two 
recent statewide initiatives:  Michigan Blue Economy and Sustaining Michigan’s Water Heritage (Water 
Strategy).  Both emphasize the importance of water and Placemaking for communities.  The Water 
Strategy, for example, stresses the importance of protecting and restoring aquatic ecosystems and creating 
vibrant waterfronts and areas for water-based recreation. 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Cost 
$30 to $50M for the full restoration.  $100K to $300K is anticipated for a full hydrology study of the 
system.  This project is expected to be a partnership among the City of Battle Creek, Battle Creek 
Whitewater, Inc., the Battle Creek Community Foundation, the Calhoun County Water Resources 
Commissioner, and other community organizations.   
 
Evaluation 
Although the stretch of the channelized section of the Kalamazoo River is outside of the area affected by 
PCB sediment, it was directly impacted by the Enbridge Line 6B Oil Discharges from July 2010.  The oil 
from the discharge flowed completely through this community of 53,000.  One of the larger areas of 
submerged oil that resulted from the event is just upstream of the channel in the area known as the Mill 
Ponds.  Submerged oil remains there and will need to be monitored for many years to come.   
 
This project will have negative short-term impacts to natural resources, but will have overall long-term 
positive environmental impacts by restoring aquatic habitat, native riparian plant communities, fish 
migration and spawning areas, and improving water quality  
 



Rethinking the Kalamazoo River 
In Battle Creek 
November 13, 2014 
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Comment #8 
From: Andy Helmboldt <helmboldt4bc@gmail.com> 
Date: Wed, Oct 21, 2015 at 11:39 AM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: kzoorivernrda@fws.gov 
 
 
I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle Creek 
as a potential project. 
 
The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation.  Restoration of the channelized portion of the Kalamazoo River within the City of Battle 
Creek is consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and 
B2. 
 
Please consider selecting Alternative C and consider the removal of the channelize portion of the 
Kalamazoo River within the City of Battle Creek. 
 
Thank you, 
Andy Helmboldt 
Battle Creek City Commissioner, At-Large 
269-660-9659 
helmboldt4bc@gmail.com 
 
Comment #9 
From: John Macfarlane <jmacfarlane@mumfordlaw.com> 
Date: Thu, Oct 22, 2015 at 8:42 AM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 
 
 
Dear Dr. Williams: 
  
I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle Creek 
as a potential project.  
  
Removal of the concrete channel would fulfill many criteria listed in the draft Restoration Plan.  It will 
remove a significant barrier in the river, help create an aquatic habitat where none currently exists, 
improve riparian and wetland habitat, conserve habitat, and will reconnect the community to this 
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valuable water resource for recreation.  Restoration of the channelized portion of the Kalamazoo River 
within the City of Battle Creek is consistent with the restoration criteria and Table 2.2 of the draft 
report, particularly A2, F3, and B2.  Very importantly, restoration of the channelized portion of the 
Kalamazoo River would also be consistent with restoration criteria B1 by providing the greatest scope of 
ecological, cultural, and economic benefit to the largest area or population.  

Please consider selecting Alternative C and consider the removal of the channelized portion of the 
Kalamazoo River within the City of Battle Creek.  Thank you. 

John H. Macfarlane 
Mumford, Schubel, Macfarlane & Barnett 
68 E. Michigan Ave. 
Battle Creek, MI 49017 
ph. 269-968-6146 
fax 269-968-1147 
jmacfarlane@mumfordlaw.com 
www.westmichiganlawyers.com 

Comment #10 
From: Conor Macfarlane <csm@3eyetech.com> 
Date: Fri, Oct 23, 2015 at 12:51 PM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 

Dear Dr. Williams, 
As a local business owner, I am particularly interested in relocating my growing company headquarters 
and investing in downtown Battle Creek - along a renovated and more aesthetically pleasing river. 
I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle Creek 
as a potential project.  
The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation.  Restoration of the channelized portion of the Kalamazoo River within the City of Battle 
Creek is consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and 
B2. 
Please select Alternative C and consider the removal of the channelize portion of the Kalamazoo River 
within the City of Battle Creek. 
Thank you, 
Conor Macfarlane 
President & CEO 
3Eye Technologies 
www.3eyetech.com 
csm@3eyetech.com 
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269-841-5064 
 
Comment #11 
From: Mandi Weiss <mandi@3eyetech.com> 
Date: Fri, Oct 23, 2015 at 2:36 PM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 
 
 
To Whom It May Concern: 
  
I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle Creek 
as a potential project.  
  
The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation.  Restoration of the channelized portion of the Kalamazoo River within the City of Battle 
Creek is consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and 
B2. 
Please consider selecting Alternative C and consider the removal of the channelize portion of the 
Kalamazoo River within the City of Battle Creek 
Thank you, 
  
Mandi Weiss 
3Eye Technologies 
Corporate Account Manager 
312-241-1482 (office) 
269-753-2995 (cell) 
 
Comment #12 
From: TJ Hagist <tjhagist@3eyetech.com> 
Date: Fri, Oct 23, 2015 at 3:14 PM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 
 
 
Dr. Williams, 
  
I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle Creek 
as a potential project.  

mailto:mandi@3eyetech.com
mailto:kzoorivernrda@fws.gov
mailto:kzoorivernrda@fws.gov
mailto:tjhagist@3eyetech.com
mailto:kzoorivernrda@fws.gov
mailto:kzoorivernrda@fws.gov


 

Kalamazoo River Public Comments Compilation.docs                                                                                                              
47 

 

The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation.  Restoration of the channelized portion of the Kalamazoo River within the City of Battle 
Creek is consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and 
B2. 
Please consider selecting Alternative C and consider the removal of the channelize portion of the 
Kalamazoo River within the City of Battle Creek 
  
Thanks, 
  
TJ Hagist 
3Eye Technologies 
Operations Manager 
tjhagist@3eyetech.com 
O: 269-841-5584 
 
Comment #13 
From: Karen Parker <kwparker1099@gmail.com> 
Date: Sat, Oct 24, 2015 at 7:13 PM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: kzoorivernrda@fws.gov 
 
 
I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle 
Creek as a potential project.  
The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation.  Restoration of the channelized portion of the Kalamazoo River within the City of Battle 
Creek is consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and 
B2. 
Please consider selecting Alternative C and consider the removal of the channelize portion of the 
Kalamazoo River within the City of Battle Creek 
Thank you for your thoughtful consideration of the worthy project. 
 
Karen A. Weideman 
922A Capital Avenue SW 
Battle Creek MI  49015 
 
Comment #14 
From: Rick Baron <rjbaron@comcast.net> 
Date: Sun, Oct 25, 2015 at 12:49 PM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
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To: kzoorivernrda@fws.gov 
 
 
Dr. Williams, 
  
     I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for the Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle Creek 
as a potential project.  
  
     The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation. 
  
     Restoration of the channelized portion of the Kalamazoo River within the City of Battle Creek is 
consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and B2. 
  
     Please consider selecting Alternative C and consider the removal of the channelized portion of the 
Kalamazoo River within the City of Battle Creek! 
  
     Thank you. 
  
            Sincerely, 
  
             Rick Baron 
             513 Morningside Drive 
             Battle Creek, MI 49015 
 
Comment #15 
From: Beuchler, Tanner <Tanner.Beuchler@kellogg.com> 
Date: Mon, Oct 26, 2015 at 10:59 AM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 
 
 
Good Morning, 
  
  
I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle Creek 
as a potential project.  
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The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation.  Restoration of the channelized portion of the Kalamazoo River within the City of Battle 
Creek is consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and 
B2. 
  
Please consider selecting Alternative C and consider the removal of the channelize portion of the 
Kalamazoo River within the City of Battle Creek. 
  
Thanks, 
Tanner Beuchler 
 
Comment #16 
From: Sosville, Wendy <Wendy.Sosville@kellogg.com> 
Date: Mon, Oct 26, 2015 at 4:16 PM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 
 
 
Dear Dr. Williams, 
  
I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle Creek 
as a potential project.  
  
The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation.  Restoration of the channelized portion of the Kalamazoo River within the City of Battle 
Creek is consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and 
B2. 
  
Please consider selecting Alternative C and consider the removal of the channelize portion of the 
Kalamazoo River within the City of Battle Creek 
  
Thank you, 
  
Wendy Sosville 
(O) 269/961-2742 
(M) 269/209-8583 
 
Comment #17 
From: Danielle Zebell <dzebell@3eyetech.com> 
Date: Tue, Oct 27, 2015 at 8:31 AM 
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Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 

Dear Dr. Williams, 
I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle Creek 
as a potential project. The removal of the concrete channel fulfills many criteria listed in the 
document.  It will remove a significant barrier in the river, help create better aquatic habitat, improve 
riparian and wetland habitat, help conserve habitat, and will help reconnect the community to this 
valuable water resource for  recreation.  Restoration of the channelized portion of the Kalamazoo River 
within the City of Battle Creek is consistent with the restoration criteria in Table 2.2 of the draft report, 
particularly A2, F3, and B2. Please consider selecting Alternative C and consider the removal of the 
channelize portion of the Kalamazoo River within the City of Battle Creek. 

Thank you, 
Danielle Zebell 
3Eye Technologies 
Sales and Marketing Coordinator 
312-241-1480 (office) 
269-788-5611 (cell) 
dzebell@3eyetech.com 
Connect with 3Eye on LinkedIn 

Comment #18 
From: Turk, Stephanie <Stephanie.Turk@kellogg.com> 
Date: Wed, Oct 28, 2015 at 8:51 PM 
Subject: Comments on the Draft NRDA Plan Kalamazoo River 2015 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 

I am a lifelong community member who is excited about the potential to remove the channel portion of 
the Kalamazoo River in Battle Creek.  My partner and I both work downtown Battle Creek and drive by 
this section regularly.  We are also a family who uses other portions of the Kalamazoo River frequently 
to canoe, fish, and spend family time.   We would love to do this closer to home, right here in Battle 
Creek.  

I am writing in support of the comments submitted by Christine Kosmowski, Calhoun County Water 
Resources Commissioner, for Natural Resource Damage Assessment (NRDA) Trustees to select 
Alternative C in the Draft Restoration Plan and Programmatic Environmental Impact Statement and to 
consider the removal of the channelized portion of the Kalamazoo River within the City of Battle Creek 
as a potential project.  

The removal of the concrete channel fulfills many criteria listed in the document.  It will remove a 
significant barrier in the river, help create better aquatic habitat, improve riparian and wetland habitat, 
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help conserve habitat, and will help reconnect the community to this valuable water resource for 
recreation.  Restoration of the channelized portion of the Kalamazoo River within the City of Battle 
Creek is consistent with the restoration criteria in Table 2.2 of the draft report, particularly A2, F3, and 
B2. 

Please consider selecting Alternative C and consider the removal of the channelize portion of the 
Kalamazoo River within the City of Battle Creek. 

Thank you, 
Stephanie Turk | Sr.Manager| Kellogg Customer Operations |O: 269-961-3021 C: 269-420-1724 

Comment #19 
From: Britteny Hilley <hilleyb@mail.gvsu.edu> 
Date: Tue, Sep 29, 2015 at 9:19 AM 
Subject: Kalamazoo River RP/PEIS 
To: kzoorivernrda@fws.gov 
Cc: Erin Donnelly <donneler@mail.gvsu.edu>, Derek Badder <badderde@mail.gvsu.edu> 

In order to restore aquatic connectivity on the Kalamazoo River, dams will be removed from said 
river. What are the environmental and social implications of this removal? There will be many positive 
benefits of the dam removal. Still-water that will now be cold free-flowing water can destroy some 
invasive species, an added bonus to removing these dams. Not only will aquatic areas benefit, but 
riparian and upland areas around the river are said to benefit from this decision (Stratus Consulting, 
4.1.1). However, it is proposed that with the removal of the dam, the vegetation in the riparian area will 
be stabilized but with free-flowing water it can destroy vegetation on the banks of the river. Will this 
change have an economic impact on the area?  Fishing and boating could be affected by the removal of 
the dam. All that is said about recreational activities is that there will be increased public access and also 
access without degradation of the habitat. How does this affect people who regularly use this area for 
recreation?  There are many factors to consider when removing a dam. Dam removal can change 
property values and recreation, but can also save a town money and help with water quality concerns. 
Even though there will be short term impacts, the more important issue is to look at the long term. Will 
the long term effects of removing the dam have a substantially more positive impact on the area than 
the immediate negative impacts? On the other side, what are the long term negative impacts and do 
they outweigh the short term positive impacts? 

"Kalamazoo River Project - Region 5 Cleanup." EPA. Environmental Protection Agency, 1 May 2015. 
Web. 29 Sept. 2015. <http://www.epa.gov/region5/cleanup/kalproject/#updates>. 

Stratus, Consulting Inc. "Public Release Draft Restoration Plan and Programmatic Environmental Impact 
Statement for Restoration Resulting from the Kalamazoo River Natural Resource Damage 
Assessment."Michigan Department of Natural Resources Michigan Department of Environmental 
Quality, Michigan Attorney General, U.S. Fish and Wildlife Service, and National Oceanic and 
Atmospheric Administration. 1 Aug. 2015. Web. 29 Sept. 2015. 

Comment #20 
From: Max Miller <millemax@mail.gvsu.edu> 
Date: Tue, Sep 29, 2015 at 12:24 PM 
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Subject: Kalamazoo River RP/PEIS 
To: kzoorivernrda@fws.gov 

Lisa Williams 
U.S. Fish and Wildlife Service 
East Lansing Field Office 
2651 Coolidge Road 
East Lansing, MI 48823 

Subject: Kalamazoo River RP/PEIS 
We respectfully submit our comments as a group of 3 students attending Grand Valley State University, 
in a Natural Resources Policy class.   
After reviewing the submission on the National Registry, we find with the Trustees, that the final option, 
Option C, is the best overall, and that the plans for river restoration to be well planned and thought out.  
We understand that the Superfund hotspots are of primary concern, but that the return of the entire 
stretch of river as a healthy habitat and recreational body a best option for future generations of 
inhabitants and wildlife. 
In further discussion with local stakeholders, we understand that with every “area of interest”, there are 
various concerns that need to be satisfied, such as where to put dredging material.  We are heartened 
by the process of public comment and that there are scheduled meetings for face to face question and 
answer periods offered in Kalamazoo, for instance.   
The PowerPoint presentation provided on your agency’s website clearly outlined the restoration process 
to be taken including but not exclusively accomplished using dredging.  Complete removal of the PCB’s 
using dredging could end up causing unforeseen consequences.  Therefore, we support the use of 
boulders strategically placed to slow the water and sediment down, thus allowing the PCB’s to settle in 
less concentrated levels.  Reintroducing Sturgeon as an indicator species will help quantify the success of 
the process, and ensure their survival in slow moving, sediment free water. 
We further support the careful removal of outdated and irrelevant dams as places where the sediment 
and PCB material collect.  We understand that the progression needs to happen in proper order, and 
that the sediment must be handled with care so increased flow does not move the contaminants and 
sediment in an uncontrolled manner, and concentrate the problems downstream. 
 We understand that the process is arduous and very detailed so we laud the work you are doing.  

Comment #21 
From: Kelly Lavery <laveryk@mail.gvsu.edu> 
Date: Tue, Sep 29, 2015 at 4:30 PM 
Subject: Kalamazoo River RP/PEIS 
To: "nordmane@gvsu.edu" <nordmane@gvsu.edu>, kzoorivernrda@fws.gov 

After reading and assessing this article, we believe that the proposed preferred alternative is the 
best option for returning the Kalamazoo River Environment to its full potential. The current plans for 
restoration seem to provide excellent environmental benefits, while still remaining cost efficient. If the 
release of PCBs into the Kalamazoo river and the presence of dams continues, the degradation will only 
become more severe, and the efforts and funding needed to reverse the effect of the PCBs and the 
dams will only increase with time. Under the CERCLA, it is the responsibility of the the parties that 
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caused harm to the river to cover the cost that it takes to reverse the release and compensate any 
resulting damages. Therefore, the cost of restoring the Kalamazoo River Environment would be primarily 
funded by those responsible for the degradation of the area. This seems both fair and cost efficient for 
those that were not initially responsible, but are trying to resolve the issue. While the removal of PCBs 
seems manageable under this budget, the removal of the dams is more difficult to justify. The initial 
ecological impact will be negative due to the potential risk for flooding, habitat destruction, and 
sediment build up, and the cost of dam removal is high. The funding from the responsible party will not 
cover all of the plans in the preferred alternative, as the negative ecological impacts that result from the 
removal of the dam and the general cost for dam removal will likely surpass the allotted two million, 
especially when a portion of the funds is also being used for PCB removal. However, if sufficient funds 
are available, the current plans to restore the environment are sufficient as PCB and dam removal are 
essential for long term ecological health in the environment, and the emphasis of native species use in 
the solution is very forward and sustainable thinking. 

Comment #22 
From: Haefner, Ralph <rhaefner@usgs.gov> 
Date: Thu, Oct 29, 2015 at 8:19 AM 
Subject: Kalamazoo River RP/PEIS 
To: kzoorivernrda@fws.gov 
Cc: Jim Morris <jrmorris@usgs.gov> 

Thank you for the opportunity to review and comment on your draft restoration plan and environmental 
assessment of the Kalamazoo River. Please find comments from the U.S. Geological Survey attached. 
Signed hard copy to follow through U.S. Mail. 

If you have any questions or comments on this or anything else about the U.S. Geological Survey, please 
contact me directly, 

Ralph. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Ralph J. Haefner, Deputy Center Director 
U.S. Geological Survey 
Michigan-Ohio Water Science Center 
6520 Mercantile Way, Suite 5 
Lansing, MI 48911-5991 
Office: (517) 887-8927 
Mobile: (517) 599-4954 
Fax: (517) 887-8937 
http://mi.water.usgs.gov/ 
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United States Department of the Interior 
U.S. GEOLOGICAL SURVEY 

Michigan-Ohio Water Science Center 
6520 Mercantile Way, Suite 5 

Lansing, MI 48911 
 
 

October 27, 2015 
 
 
Lisa Williams 
U.S. Fish and Wildlife Service, East Lansing Field Office 
2651 Coolidge Road 
East Lansing, MI 48823 
 
 
Dear Ms. Williams: 
 
We were very interested to read your draft “Public Release Draft Restoration Plan and 
Programmatic Environmental Impact Statement for Restoration Resulting from the Kalamazoo 
River Natural Resource Damage Assessment” and appreciate the opportunity to comment on its 
contents. 
 
As you may know, the U.S. Geological Survey Water Mission Area has many overlapping goals 
related to water resources with several of the “Trustees” including the Michigan Department of 
Natural Resources, the Michigan Department of Environmental Quality, the U.S. Fish and 
Wildlife Service, and the National Oceanic and Atmospheric Administration. Specifically, our 
mission is to serve the Nation by providing reliable scientific information to describe and 
understand the Earth; minimize loss of life and property from natural disasters; manage water, 
biological, energy, and mineral resources; and enhance and protect our quality of life.  
 
You also may know that the U.S. Geological Survey has worked on various stretches of the 
Kalamazoo River, including modeling sediment transport and stream bank stability from 
potential dam removals and work we did for the oil spill back in 2010. Links to several of our 
reports are included below for your reference: 
 
Sediment transport and stream bank stability from potential dam removals: 

• http://pubs.er.usgs.gov/publication/sir20055044 
• http://pubs.er.usgs.gov/publication/sir20045178 
• http://pubs.er.usgs.gov/publication/wri034218 
• http://pubs.er.usgs.gov/publication/wri024098 

 
Kalamazoo River oil spill work 

• http://pubs.er.usgs.gov/publication/sim3135 
• http://pubs.er.usgs.gov/publication/70126738 



As a Federal agency, we typically do not offer technical review of documents provided by the 
private sector unless specifically requested to do so by another Federal entity. The restoration 
alternatives may, however, provide an opportunity for the U.S. Geological Survey to work with 
the Trustees to provide critical hydrologic data and interpretive studies for understanding the 
effects of the selected restoration. These opportunities could include installation of additional 
stream gages with real-time water-quality monitors (see, for example the gages we currently 
operate on the Kalamazoo River available at http://mi.water.usgs.gov/), additional 
geomorphological studies, modeling for both flow and sediment transport, and sampling and 
analysis of water and sediment for PCBs and related compounds, and ecological studies. 

The U.S. Geological Survey prides itself as serving the public as an impartial observer. We 
welcome any discussions related to potential work on the Kalamazoo River and look forward to 
hearing from you or your colleagues if there are any ways that we can assist. 

Sincerely, 

Ralph J. Haefner 
Deputy Center Director 
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Comment #23 
From: Brian E. Jones <Brian.Jones@ipaper.com> 
Date: Thu, Oct 29, 2015 at 3:59 PM 
Subject: Kalamazoo River RP/PEIS 
To: "kzoorivernrda@fws.gov" <kzoorivernrda@fws.gov> 

Find attached International Paper’s technical comments on the Public Release Draft Restoration Plan 
and Programmatic Environmental Impact Statement for Restoration Resulting from the Kalamazoo River 
Natural Resource Damage Assessment. 

Regards, 
Brian Jones 

Brian Jones, P.E. 
International Paper Company 
EH&S 
6400 Poplar Avenue 
Memphis, TN  38197 
901-419-4355 Office 
901-355-2423 Mobile 
901-214-9598 Fax 
brian.jones@ipaper.com 
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October 29, 2015 

Integral Consulting Inc. 1 

 Technical Comments on Public Release Draft Restoration 
Plan and Programmatic Environmental Impact Statement 

for Restoration Resulting from the Kalamazoo River Natural 
Resource Damage Assessment 

On behalf of International Paper Company, Integral Consulting Inc. and Environmental 
Economics Services, LLC, have reviewed the Public Release Draft Restoration Plan and 
Programmatic Environmental Impact Statement for Restoration Resulting from the Kalamazoo 
River Natural Resource Damage Assessment (RP/PEIS; Abt Associates/Stratus Consulting 
2015).  Our comments are for consideration by the Kalamazoo River Natural Resource 
Trustee Council in preparation of the final RP/PEIS and in the process of planning and 
implementing restoration projects.  

Our specific comments, provided below, address four topics.  

• The draft RP/PEIS should be revised to recognize the importance of coordination
between restoration planning and ongoing and planned remediation efforts for
OU1 and OU5, Area 1.  This will ensure that selected restoration actions capitalize
on benefits provided by remedial action and are implemented as efficiently as
possible.

• The RP/PEIS does not systematically evaluate the proposed restoration options
against the evaluation criteria set forth by the Trustees in the draft document.  The
RP/PEIS should more thoroughly integrate the natural resource damage
assessment (NRDA) regulations into the analysis.  The RP/PEIS should encourage
a more systematic approach to evaluation of restoration project proposals within
the NRDA regulatory framework, both within operable units and across the
entire Kalamazoo River Environment (KRE).  The RP/PEIS should set out the
process by which project evaluation criteria will be consistently applied, and
demonstrate the application of the criteria to the specific proposals discussed.

• The RP/PEIS does not discuss sufficiently several well-established concepts and
principles that guide the natural resource damage assessment and restoration
(NRDAR) process.  A more detailed discussion of those principles should be
included so that stakeholders understand the regulatory and environmental
context for the restoration program.  Further, it should apply the concept of
“baseline” as contemplated by the NRDAR process.

• Inconsistencies between the RP/PEIS and the restoration plan/environmental
assessment (RP/EA) for OU1 should be corrected.
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The RP/PEIS does not demonstrate coordination between the Trustees and the U.S. 
Environmental Protection Agency (EPA) or with concurrent restoration planning 
efforts for the KRE.   

Trustee activities should be coordinated with EPA’s ongoing remediation efforts to avoid 
inefficiencies, prevent unnecessary costs, and maximize opportunities for cost-effective 
restoration.  The RP/PEIS should therefore present mechanisms for linking restoration 
projects with remediation required by EPA.  This will ensure selection of projects that can 
simultaneously meet both restoration and remediation goals.  The RP/PEIS as drafted 
does not clearly define the linkage between restoration and remediation, even though the 
Trustees support the concept of integrated efforts (Stratus Consulting 2013; Abt 
Associates/Stratus Consulting 2015).   

The RP/PEIS should also clarify the ties between proposed restoration projects and the 
remediation plans described in the recent record of decision for OU5, Area 1 (USEPA 
2015a) and in the proposed plan for OU1 (USEPA 2015b).  Although there is a list of prior 
remedial actions in Section 1.2.2.1, the RP/PEIS does not describe how the Trustees’ 
restoration objectives were met or how future restoration projects have been planned in 
light of these actions.  For example, there is one sentence in Section 1.2.2.4 stating that 
“Trustees coordinated with EPA and two paper companies” to plan the Plainwell 
Impoundment cleanup, and that the state and Trustees “provided input” that led to dam 
removal.  These statements are not sufficient to establish for stakeholders the method and 
extent to which the agencies work collaboratively to maximize the efficiency and extent 
of ecological restoration.  As presented, it appears that the cleanup efforts being led by 
EPA are not occurring in coordination with the Trustees.   

The RP/PEIS should also clearly explain its relationship to the conceptual restoration 
alternatives presented by the RP/EA for OU1 (Stratus Consulting 2013) and any 
additional planning and implementation under way following the completion of that 
document.  This information is necessary under either Alternative B or Alternative C 
presented in the RP/PEIS.   

Without a transparent and effective coordination effort, the NRDAR process will be 
inefficient and could lead to unnecessary costs and missed opportunities for 
cost-effective restoration.  Moreover, a transparent and structured coordination effort can 
help to avoid indirect injuries resulting from remediation, a problem resulting from past 
remediation efforts and noted by the Trustees on p. 1-14 of the RP/PEIS.  Failing to 
prevent indirect injury during remediation will complicate the Trustees efforts, waste 
funds, and prolong any injury that may have occurred.   

To address the need for transparent coordination between the NRDAR process and 
remediation, the RP/PEIS should provide a road map describing how remediation efforts 
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in OU1 and OU5, Area 1 are being coordinated with Trustees’ restoration planning 
efforts as described in the RP/EA for OU1 and the RP/PEIS.  Even if there is no 
coordination at all, discussion should be added to acknowledge that the two processes 
are under way independently.  This will better inform stakeholders on the process and 
tradeoffs that may already be occurring.   

The RP/PEIS does not provide a systematic approach for application of the criteria to 
evaluate proposed restoration projects, both within operable units and across the 
entire KRE.  The RP/PEIS should more thoroughly integrate the NRDA regulations 
and encourage a more systematic approach to evaluation of restoration project 
proposals.  The RP/PEIS should also demonstrate the consistent application of the 
project evaluation criteria.   

RP/PEIS Table 2.2 presents criteria for evaluating restoration projects.  Criterion I2 in this 
table is “benefits achieved at reasonable cost (i.e., project is cost-effective)” (p. 2-7).  This 
is appropriate because the regulations governing the NRDAR process identify 
cost-effectiveness as one of 10 factors to consider when selecting a restoration alternative 
(43 CFR Part 11.82 (d)).  Another factor for consideration specified by the regulations is 
the relationship of the expected costs of the proposed actions to the expected benefits 
from the restoration.   

The RP/PEIS should therefore emphasize the need for a rigorous evaluation of each 
proposed restoration project according to the criteria provided.  The RP/PEIS defines the 
criteria for evaluating restoration proposals, but should also demonstrate the consistent 
application of these criteria and the process that will ensure that they are consistently 
applied.  This will ensure that the cost-effectiveness and other considerations specified by 
the NRDA regulations will be addressed consistently as projects are proposed during 
future steps in the NRDAR process, and will more closely align the RP/PEIS with 
requirements of the NRDAR regulations.    

Establishing an appropriate basis for comparisons between restoration actions also 
provides a scale for use by stakeholders in prioritizing restoration efforts, and a better 
basis for accounting for ecological benefits to be gained by any restoration alternative.  

The RP/PEIS should more thoroughly discuss the well-established concepts and 
principles that guide the NRDAR process to provide the environmental context in 
which the restoration program will take place.  It should apply the concept of 
“baseline” as contemplated by the NRDAR process.   

The RP/PEIS is an important means of communicating the Trustees’ restoration plans and 
their intended purpose to stakeholders.  To do this effectively, the RP/PEIS must explain 
the NRDAR process, including its overarching goal to address loss of natural resource 
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services due to releases of hazardous substances by undertaking restoration actions.  In 
addition, it should explain the key concepts of baseline, debits, and credits for the 
purposes of NRDAR.  

As the Trustees are aware, the term baseline has a specific meaning in the NRDAR 
context: “the condition or conditions that would have existed at the assessment area had 
the discharge of oil or release of the hazardous substance under investigation not 
occurred” (43 CFR 11.14(e)).  In its current form, the RP/PEIS uses this term in two 
different ways, and more frequently uses it to define the condition prior to restoration.  
For the concept of pre-restoration conditions, the RP/PEIS should refer to the “no action 
alternative.”  “Baseline” should only be used in the manner defined by the NRDA 
regulations.   

Moreover, the RP/PEIS must help stakeholders understand that baseline consists of the 
condition in the KRE but for the release of hazardous substances, particularly in 
Section 4.  This section describes the environmental setting, including many 
environmental problems that are entirely separate from those caused by releases of 
hazardous substances.  This gives the mistaken impression that the wide range of issues 
described are to be addressed by the NRDAR program.  Because the RP/PEIS is presented 
in the context of both the National Environmental Policy Act and the NRDA regulations, 
it is appropriate that Section 4 also clearly state that the poor water quality, the Enbridge 
oil spill, invasive species, etc., all contribute to the baseline condition.  More consistent 
presentation of this important context is necessary for stakeholders to understand the 
scope and goals of restoration actions pursued under the NRDAR process.   

As written, the RP/PEIS conveys a sense of limitless restoration projects that may be 
undertaken to address the many environmental problems in the watershed.  Better 
explanation and incorporation of the fundamental NRDAR concepts will improve efforts 
to prioritize restoration projects and to maximize overall benefits of the restoration 
program relative to dollars spent and the programs limits.  Clarification of these concepts 
will also improve the linkage between the RP/PEIS and the Superfund program.     

Given the extent and complexity of restoration envisioned by the RP/PEIS, there should 
be a careful accounting of projects across the KRE, and this process for accounting should 
be clearly described to stakeholders.  Resource debits, restoration credits, and the specific 
baseline condition of the KRE for the NRDAR should be clarified and incorporated 
throughout the document. 

Inconsistencies between the RP/PEIS and the RP/EA for OU1 should be corrected.  

The RP/PEIS should provide additional detail on the application of project selection 
criteria presented in Table 2.2.  Inconsistencies in the application of the criteria and in 
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statements of priorities of the restoration program can be avoided if the RP/PEIS 
demonstrates a more rigorous application of the criteria in the evaluation of proposed 
projects.   

The 2013 RP/EA for OU1 (Stratus Consulting 2013) presents project evaluation criteria in 
Table 2 that are also presented in Table 2.2 of the RP/PEIS.  Criterion F1 is “Onsite 
Restoration,” described as “Projects most directly benefiting resources associated with 
the Kalamazoo River and Portage Creek are preferred over projects with less direct or 
more distant benefits.”  However, three of the nine proposed projects in the 2013 RP/EA 
are not within the KRE.  The 2013 document describes the Trustees’ preference for 
projects in the “Kalamazoo River Watershed,” but does not mention the KRE.  In addition 
to this inconsistency, the 2013 document does not report how the projects were selected 
using the criteria described in Table 2, and why several candidate projects are outside the 
KRE.   

The final RP/PEIS should avoid this type of ambiguity by confirming and clearly defining 
how each proposed project will be evaluated using the criteria in Table 2.2, how these 
comparisons will be documented, and how the objective of attaining these criteria will be 
met.  For example, the summary of each proposed project should be accompanied by a 
table listing the criteria in Table 2.2, and a column indicating the extent to which the 
proposed project meets the criteria.  Based on the 2013 RP/EA for OU1, this aspect of the 
restoration project planning should be performed more rigorously in future planning 
efforts. 
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Comment #24 
From: <cruiseplanner1@chartermi.net> 
Date: Mon, Sep 28, 2015 at 2:03 PM 
Subject: Kalamazoo River Dam 
To: kzoorivernrda@fws.gov 

I would be in favor of removing these dams if possible. The more free flowing any stream is the more 
beneficial to many forms of wildlife. 

Thank you for your consideration. 

Dale M. Borske 

(989)876-7341 

mailto:cruiseplanner1@chartermi.net
mailto:kzoorivernrda@fws.gov
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5-24, 7-4, 7-5, 7-10, C-6 

Burns, controlled, 3-21, 3-22, 5-15, 5-20; prescribed, 3-18, 3-19 

Calkins Dam – see Lake Allegan Dam 

Ceresco Dam, 3-23, 4-5 

Channelization/channelized, 2-2, 3-2, 3-3, 3-5, D-24 

Clean Air Act (CAA), 4-21, 7-3 
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Culvert, 3-2, 3-11, 3-22, 3-30, 3-31, 3-32, 5-8, C-12 

Dispose/disposal/disposed, 1-2, 1-12, 1-13, 2-3, 3-9, 3-12, 3-14, 3-19, 3-22, 3-26, 3-30, 3-32, 

3-34, 4-14, 7-6, 7-10 

Environmental justice, S-1, 2-8, 4-1, 4-22, 5-21–22, 5-30, 7-9 

Erosion, 1-2, 1-12, 1-17, 2-10, 3-2, 3-3, 3-7, 3-9, 3-10, 3-11, 3-15, 3-19, 3-31, 4-5, 5-2, 5-3, 5-5, 
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Fire, 3-18, 3-19, 3-21, 4-2, 4-21, 5-15, C-4; prescribed, 3-18, 5-16 – see also Burns, controlled 

Fish passage, 2-2, 3-8, 3-22, 3-27, 3-30, 3-30–33, 4-5, 5-8 

Fishing, 1-6, 1-15, 1-16, 2-8, 3-16, 3-34, 4-5, 4,-7, 4-12, 4-13, 4-14, 4-17, 4-23, 4-24, 5-14, 5-16, 

5-22, 5-23, 7-9, C-9 
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Invasive, plant(s), 3-15, 3-16,3-17, 3-21, 3-22, 4-19, 5-15; species, 2-2, 2-3, 2-6, 2-12, 3-3, 3-4, 

3-12, 3-13–14, 3-15, 3-17, 3-18, 3-19, 3-20–22, 4-14, 4-16, 4-17, 5-7, 5-8, 5-11, 5-12, 5-14, 5-

15, 5-17, 5-28, 6-7, 7-9, C-1, C-4 

Kalamazoo, City of, 1-8, 3-15, 4-5, 4-6, 4-14, 4-21, 4-22, 4-25, C-3; area, S-1, 1-1, 1-2, 4-7 

Kalamazoo Nature Center, 1-9, 4-24, 7-1, C-4 

Kalamazoo township, C-11 

Lake Allegan Dam, 1-4, 1-11, 3-4, 3-13, 3-14, 3-22, 3-23, 3-24, 4-4, 4-5, 4-13, 4-16, 4-24 

Mitigating/Mitigation (measures), 1-17, 3-29, 3-30, 5-1, 5-5, 5-6, 5-7, 5-8, 5-10, 5-11, 5-13, 5-

15, 5-16, 6-7, C-10, D-25, D-26 

Morrow Dam, 1-3, 1-4, 1-11, 3-23, 4-7, C-1 
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Native species, 2-2, 2-3, 2-7, 2-12, 3-3, 3-4, 3-12–13, 3-15, 3-17, 3-18, 3-19–20, 3-21, 3-22, 

4-17, 5-15, 6-5, C-11 

Non-native species, 3-12 – see also Invasive species 

Nonpoint source, 1-15, 2-2, 2-4, 3-39, 4-6, 4-7, 4-9, C-9, C-10, C-11, C-12 

Nutrient(s), 1-6, 2-4, 3-15, 3-18, 3-19, 4-5, 4-6, 4-7, 4-8, 4-15, 5-2, 5-3, 5-6, 5-10, C-5 

Oil spill, 3-1, 3-23, 4-5, 4-7, 4-16, 6-2, D-5, D-21 
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Otsego, City of, 3-27, 4-4, C-13 

Otsego City Dam, S-1, S-2, 1-1, 1-4, 1-7, 1-11, 2-1, 2-2, 3-22, 3-23, 3-24, 3-25, 3-26–28, 3-29, , 

4-5, 4-6, 5-1, 5-10, 7-2, C-3, D3, D9, D26 

Otsego Dam, S-1, S-2, 1-1, 1-4, 1-7, 1-11, 2-1, 2-2, 3-22, 3-23, 3-24, 3-25, 3-28–29, 4-5, 5-1, 5-

10, 5-20, 7-2, C-3, D-3, D-9 

Pesticide(s), 3-21, 3-22, 5-15, 7-10, C-5 

Plainwell, City of, 1-13, 4-5, 4-16, C-13 

Plainwell Dam, 1-4, 1-10, 1-11, 1-17, 3-22, 3-23, 3-24, 4-5, 6-7, D-7, D-9 

Remedial (response) action(s), 1-7, 1-9, 1-10, 1-11, 1-12, 1-14, 1-16, 2-5, 3-2, 3-18, 3-26, 3-27, 

3-28, 3-29, 4-8, 5-1, 6-1, 6-2, 7-3, C-1, C-6, D-3, D-7, D-8, D-16, D-17, D-26, D-27; 

alternative(s), 1-16, D-3, D-11; investigation(s), 1-11, 1-12, 5-1; process, 1-13, 1-16, 3-25, D-3, 

D-10, D-14, D-16, D-17 

Rock ramp(s), 3-30, 3-31 

Soft engineering, 2-5, 3-8, 3-9, 3-11, 5-15 

Stabilization, 1-12, 1-16, 2-3, 2-10, 3-2, 3-6, 3-9, 3-27, 3-30, 5-15 

Stabilize(d), 1-10, 1-12, 1-13, 3-6, 3-8, 3-10, 3-11, 3-12, 3-19, 3-25, 4-20, 5-11 

Trowbridge Dam, 1-4, 1-11, 3-22, 3-23, 3-24, 3-25, 4-5 
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