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Chapter 1 
Purpose and Need 

1.1 Introduction 
Under section 10 of the Endangered Species Act of 1973, as amended (ESA; 16 United States Code 
[U.S.C.] §§ 1531–1544), state or local governments, private landowners, corporations, or other non-
federal entities may be authorized, through issuance of a section 10(a)(1)(B) incidental take permit 
(ITP), to conduct activities that may result in take of a threatened or endangered species as long as 
the take is incidental to, and not the purpose of, otherwise lawful activities. Applicants must include 
in their application a habitat conservation plan (HCP) that outlines measures to avoid, minimize, and 
mitigate impacts on covered species. As defined in ESA section 3(19), “take” of listed endangered or 
threatened species means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, 
or to attempt to engage in any such conduct. 

The Michigan Department of Natural Resources (DNR), Minnesota DNR, and Wisconsin DNR 
(collectively referred to as the State DNRs) are applying to the U.S. Fish and Wildlife Service (the 
Service or USFWS) for ITPs. The State DNRs practice sustainable forestry for the purpose of 
promoting wildlife, enhancing and maintaining forest health, generating revenue, and providing 
recreational opportunities. Some of the State DNRs’ forestry management activities can result in 
incidental take of federally listed bat species. As part of their ITP application, the State DNRs 
prepared the Lake States Forest Management Bat Habitat Conservation Plan (the HCP). The State 
DNRs prepared the HCP to address incidental take of listed or otherwise at-risk bat species resulting 
from forest management activities. The bat species, referred to as Covered Species in the HCP, 
include the Indiana bat (Myotis sodalis), northern long-eared bat (Myotis septentrionalis), little 
brown bat (Myotis lucifugus), and tricolored bat (Perimyotis subflavus). The Indiana bat and northern 
long-eared bat are federally protected.1 The little brown bat and tricolored bat currently have no 
federal protection, but they might be listed in the future.2 

The Plan Area for the HCP is defined as the states of Michigan, Minnesota, and Wisconsin and is the 
broad area that was analyzed for the HCP. The Covered Lands are those areas within the Plan Area 
where take of Covered Species from State DNR activities could occur. The Covered Lands consist of 
approximately 47.3 million acres in three categories: 1) State DNR lands (those owned or managed 
by the State DNRs), 2) county and municipal forestlands, and 3) private forestlands, which include – 
as categorized by the U.S. Forest Service Forest Inventory and Analysis Program – Tribal forestlands 
(Figure 1-1). The first category (DNR-owned or managed lands) will be definitively covered by the 
ITP. The other two categories (referred to as other non-federal lands [county/municipal, Tribal, and 
private forestlands]) are eligible lands that can be covered by the ITPs through a program described 
in HCP Section 1.3.4.2, Landowner Enrollment Program Participants and HCP Appendix B, Landowner 

 
1 On March 23, 2022, the Service published a proposal to reclassify the northern long-eared bat as endangered 
under the federal ESA (87 FR 16442). If the rule is finalized, it would reclassify this species as an endangered 
species on the List of Endangered and Threatened Wildlife and remove its species-specific 4(d) rule. 
2 The Service is conducting discretionary status reviews of the little brown bat and tricolored bat to determine 
whether listing under ESA as endangered or threatened is warranted for these species. The Service expects to 
complete these analyses and publish its findings in the Federal Register by October 2022. 
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Enrollment Program. For the purposes of the analysis, all eligible lands are considered Covered 
Lands, even though not all eligible lands will ultimately be covered by the ITPs. 

Covered Activities are those activities that may result in incidental take and for which take 
authorization via the ITPs is being sought. Covered Activities under the HCP include timber harvest 
and related forest management practices; roads and trail construction, maintenance, and use; 
prescribed fire; and conservation strategy implementation. These Covered Activities may result in 
impacts that lead to take of the four bat species listed above, as defined under the ESA. 

The State DNRs are applying for ITP terms of 50 years because it provides a foreseeable planning 
horizon of the effects of forest management activities on species listing, Covered Activities, and for 
the full implementation and evaluation of the conservation strategy. Further, the State DNRs 
considered 50 years to allow for a sufficient assessment of many of the effects of the proposed forest 
management activities on Covered Species, for tracking the implementation of conservation actions, 
and for tracking the responses of resources to climate change and the uncertainties associated with 
the spread of white-nose syndrome (WNS) and WNS’s effects on bats. Upon expiration of the ITPs, or 
to incorporate major revisions during the permit term, the State DNRs may apply to renew or amend 
the ITPs and the HCP.  

 
Figure 1-1. Covered Lands in the Lake States HCP 

The Service prepared this environmental assessment (EA) according to the requirements of the 
National Environmental Policy Act (42 U.S.C. §§ 4321–4370, et seq.; NEPA); Council on 
Environmental Quality NEPA-implementing regulations (40 Code of Federal Regulations [CFR] 
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1500–1508); the United States Department of the Interior’s NEPA Procedures (43 CFR 46); and the 
Service’s guidance for compliance with those regulations, including the 2016 Habitat Conservation 
and Planning and Incidental Take Permit Processing Handbook (USFWS and NOAA 2016). 

1.2 Proposed Federal Action 
The proposed federal action being evaluated in this EA is the Service’s issuance of ITPs under 
section 10(a)(1)(B) of the ESA. The ITPs would authorize incidental take of the Covered Species 
from Covered Activities in the Plan Area over the 50-year ITP. As a condition of an ITP, an applicant 
must prepare and submit to the Service an HCP containing the following mandatory elements set 
forth under section 10(a)(2)(A) of the ESA: 

• The impact that will likely result from the taking. 

• The steps the applicant will take to minimize and mitigate such impacts, and the funding that 
will be available to implement such steps. 

• The alternative actions to such taking the applicant considered, and the reasons why such 
alternatives are not being utilized. 

• Such other measures that the Service (under authority delegated by the Secretary of the 
Interior) may require as being necessary or appropriate for the purposes of the HCP. 

Under provisions of the ESA, the Service (under authority delegated by the Secretary of the Interior) 
will issue an ITP if the application meets the following issuance criteria identified in section 
10(a)(2)(B) of the ESA and implementing regulations: 

• The taking of the listed species will be incidental. 

• The applicant(s) will, to the maximum extent practicable, minimize and mitigate the impacts of 
such taking on the species. 

• The applicant(s) will ensure that adequate funding for implementation of the HCP, including 
procedures to deal with changed and unforeseen circumstances, will be provided. 

• The taking will not appreciably reduce the likelihood of survival and recovery of the species 
wild. 

• Other measures required by the Service as being necessary or appropriate for purposes of the 
HCP will be implemented. 

The Service will document its assessment of the ITPs and HCP in an ESA section 10 findings 
document. If the Service makes the requisite findings, they will issue the ITP; the Service will decide 
whether to issue the ITPs conditioned on implementation of the proposed HCP as submitted or as 
amended to include other measures the Service determines are necessary or appropriate. If the 
Service finds that the requisite criteria are not satisfied, the Service will deny the permit request. 

1.3 Purpose and Need 
The purpose of the federal action is to fulfill the Service’s authority under the ESA, section 
10(a)(1)(B), to address the application for ITPs to authorize take of federally listed species for the 
State DNRs’ Covered Activities in the Plan Area. 
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The need for the federal action is for the Service to fulfill these legal obligations in response to an 
applicant’s HCP and request for ITPs. The Service’s issuance of the ITPs would provide the State 
DNRs with a mechanism to comply with the ESA and provide for the conservation of the Covered 
Species and their habitat while allowing current and future Covered Activities in the Plan Area 
where effects that rise to the level of take cannot be avoided. Section 10 of the ESA specifically 
directs the Service to issue ITPs to non-federal entities for take of endangered and threatened 
species when the applicant satisfies the criteria in section 10(a)(2)(B). Once the Service receives an 
application for an ITP, the application is reviewed to determine if it meets the issuance criteria. As 
part of the application, the HCP must provide the information necessary to obtain an ITP under the 
ESA, and the EA provides the information necessary under NEPA. 

The purpose and need establish the basis for determining whether other viable alternatives to 
issuing an ITP may meet the intended purpose and reduce potential effects from the ITP. The 
Service’s decision on whether to issue ITPs to the State DNRs will be based on the statutory and 
regulatory criteria of the ESA. In applying these criteria, the Service will analyze the effects of 
Covered Activities on the Covered Species, as well as the effectiveness of the proposed conservation 
strategy in avoiding, minimizing, and mitigating impacts on the Covered Species. The Service will 
decide whether to issue the ITPs after the public has had an opportunity to comment on the draft EA 
and HCP. The Service will document the determination in an ESA section 10 findings document and 
ESA section 7 Biological Opinion developed at the conclusion of the NEPA and ESA compliance 
processes. Under the ESA, the Service may implement one of the following options in evaluating an 
application for an ITP under Section 10(a)(1)(B).  

• Issue an ITP conditioned on implementation of the HCP.  

• Issue an ITP conditioned on implementation of the HCP and other specified measures.  

• Deny the ITP application.  

The Service will document its NEPA determination at the conclusion of the EA process, by either 
issuing a Finding of No Significant Impact or a Notice of Intent to prepare an environmental impact 
statement. 

1.4 Public Involvement 
1.4.1 Scoping 

Scoping provides an opportunity for the general public, government agencies, and interested parties 
to learn about a proposed project and provide input. The Service conducted an informal scoping 
process for the public to provide input on preparing an EA to evaluate the Service’s proposed federal 
action. The Service developed a project website,3 which went live on January 18, 2022. The website 
provides a form where people can request to be added to the project mailing list. The Service 
developed a project mailing list for parties interested in project updates, distributed letters to 288 
stakeholders, and sent an e-mail to an additional 348 stakeholders on January 18, 2022. The mailing 
list included contacts provided by the State DNRs, elected officials, state and federal agencies, Tribes, 
and stakeholders who had previously provided comments on HCP planning documents. The letters 
and e-mail provided a project overview, a notification about the scoping process, and a request for 

 
3 See: http://www.lakestatesnepa.com/ 

http://www.lakestatesnepa.com/
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comments and relevant information. The 30-day public scoping comment period began on January 
18, 2022 and ended February 17, 2022. The Service received a total of eight comment letters during 
the scoping period. See Appendix B, Scoping, for a summary of the scoping process and scoping 
comments received. 

During the development of the HCP, each individual State DNR invited input from stakeholders and 
the public to inform state agency leaders of stakeholder perspectives. The State DNRs engaged with 
the public by sending emails and hosting websites that provided project information and draft HCP 
chapters. Throughout the process, the states provided means for the public to comment. As part of 
scoping this EA, the Service considered the comments received during the HCP development 
process. 

1.4.2 Draft EA 
All members of the public, including any interested parties, are encouraged to submit comments on 
all aspects of this draft EA. The draft HCP is concurrently released for public review and comment. 
The Service will consider all comments on the draft EA in preparing the final EA, which will include 
responses to substantive comments received. All comments on this draft EA must be submitted 
within the published comment period, which will close 30 days after the Service’s Notice of 
Availability of the draft EA is published in the Federal Register. The Service encourages commenters 
to be as specific as possible and substantiate concerns and recommendations when submitting 
comments on this draft EA. For details on submitting comments, please refer to the Service’s Notice 
of Availability in the Federal Register. Additional information on the Proposed Action, including a 
copy of the draft HCP and EA, is available on the Service’s project website. 
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Chapter 2 
Alternatives 

NEPA requires that federal agencies consider a reasonable range of alternatives when evaluating the 
environmental effects of an action. This chapter describes the alternatives considered in this EA, 
including the No Action Alternative (Section 2.1), Proposed Action (Section 2.2), and alternatives 
considered, but eliminated from further consideration (Section 2.3). 

2.1 No Action Alternative 
NEPA requires that an alternatives analysis include consideration of a no action alternative, which 
serves as a baseline with which to compare the impacts of the proposed action and any other action 
alternatives. Under the No Action Alternative, the Service would not issue ITPs for the Covered 
Activities (i.e., timber harvest and related forest management practices; roads and trail construction, 
maintenance, and use; prescribed fire; and HCP implementation). The State DNRs’ mandates and 
missions to manage forests to benefit a variety of organisms, provide economic benefits to citizens, 
maintain ecosystem services, and provide recreational opportunities for residents in the states of 
Michigan, Minnesota, and Wisconsin would remain in place and continue to be subject to the ESA. 

The State DNRs, and any other landowners that may have participated in the HCP through the 
landowner enrollment program, would be responsible for evaluating their actions to assess whether 
take of a listed species is reasonably certain to occur and to make a threshold determination of 
whether to develop a different HCP and apply for a permit. That threshold determination ultimately 
rests with a project proponent. Project proponents can consider Service input and proceed in a 
number of ways, based upon their own risk assessment. They may (at their own risk) do one of the 
following: proceed as planned without a permit; modify their project to address the potential for 
take and proceed without a permit; or prepare and submit an incidental take permit (ITP) 
application. The biological, legal, and economic risk assessment regarding whether to seek an ITP is 
the responsibility of the project proponent.   

Prior to initiating management activities, proposed projects on State DNR lands are subject to a 
review to determine if there is a high likelihood of affecting a protected species (threatened, 
endangered, or special concern plant or animal species) or a site of cultural or historical significance 
within or near the project area. This review ensures compliance with State and Federal Endangered 
Species Law. Information resources used for the protected species review may include each State’s 
Natural Heritage database, survey reports, expert opinion, Service High Potential Zones and Ranges, 
and other protected species occurrence data such as known bald eagle nests. Cultural and historical 
reviews are conducted by a DNR staff archaeologist or other cooperating archaeologists (e.g., 
Minnesota Historical Society archaeologists and historians under contract with the Minnesota 
DNR). Information resources for these reviews include electronic databases of archaeological sites, 
historic structures/districts, database searches, and other historic research sources, as well as 
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consultations with State Historic Preservation Offices (SHPOs). These processes provide for Section 
106 compliance when there is a federal undertaking.4 

For the northern long-eared bat, the State DNRs and others could continue to operate under the 
existing ESA 4(d) rule, which includes take allowances for certain activities. If the proposed 
reclassification of the northern long-eared bat to endangered (87 FR 16442) is finalized, it would 
reclassify this species and remove its species-specific 4(d) rule. The State DNRs could continue to 
avoid affecting endangered bat species, and, where this would not be possible, minimize the 
potential impacts. State DNRs would continue to have the option to pursue project-by-project 
incidental take authorization under ESA section 7 (if a federal agency is funding, authorizing, or 
carrying out the activity) or section 10 for Indiana bat and/or northern long-eared bat (in instances 
where northern long-eared bat take is not covered by the existing 4(d) rule).  Additionally, if any 
ESA-listed species are also listed under a State statute, entities would need to address applicable 
requirements under State law.   

Under this alternative, timber harvest, roads and trail construction, maintenance, and use, and 
prescribed fire are assumed to continue to occur at current (historic) levels and affect the same 
acreage of land as described for the Proposed Action.  In the absence of the conservation activities 
included in the HCP (see HCP Chapter 5, Conservation Program), the project-by-project approach to 
compliance with ESA under the No Action Alternative could result in variable application, or non-
application, of the avoidance and minimization measures included in the HCP. Similarly, the 
adaptive management approach included in the HCP would be applied variably or not at all. It is 
expected that the avoidance and minimization measures and adaptive management approach 
included in the HCP would be less likely to be applied on private lands, resulting in less bat 
beneficial conservation.  

Although the northern long-eared bat currently occurs in the three states, the distribution of the 
species has been dramatically reduced as a result of white-nose syndrome. The population is not 
expected to recover to pre-WNS levels during the HCP permit term. In portions of the Plan Area, 
including locations where the species was previously documented, where the species is absent 
during the permit term, the no action alternative would not affect the species (i.e., both beneficial 
and detrimental effects from actions are only relevant to the species if they are exposed to them). If 
the northern long-eared bat is reclassified to endangered, additional avoidance and minimization 
measures may be more broadly applied as a pre-emptive risk reduction strategy, and in places, may 
be required compared to what has been historically applied.   

Covered Activities could potentially still occur at historic levels, but for projects with the potential to 
affect northern long-eared bats, the timing and/or scope of certain activities may warrant 
modification in order to avoid prohibited incidental take. Additionally, or alternatively, timber 
harvests and other forest management actions may choose to conduct surveys to determine the 
local presence or probable absence of northern long-eared bats prior to initiating those activities. A 
potential increase in such survey data could result in more complete, up-to-date information on the 
species’ abundance and distribution across the Plan Area, particularly on private lands, which 
comprise approximately 67 percent of the Plan Area. While population declines continue from WNS, 
presence-absence surveys are less likely to find the covered species. Negative presence-absence 
survey results obtained using Service guidance are currently valid for a minimum of five years, 

 
4 Undertaking means a project, activity, or program funded in whole or in part under the direct or indirect 
jurisdiction of a federal agency, including those carried out by or on behalf of a federal agency; those carried out 
with federal financial assistance; and those requiring a federal permit, license, or approval. (36 CFR § 800.16(y)). 
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during which time no project modifications to address covered bats would be required without the 
HCP. Resulting from negative presence-absence surveys, the no action alternative landscape may 
have significantly fewer, or a smaller spatial extent, of measures designed to benefit bats. Bat 
distributions may shift over time (e.g., if resilience to WNS builds through population 
adaptation/mitigation actions or through climate change, etc.), and the no action alternative may 
result in a landscape that is less conducive to bat distribution shifts.    

2.2 Proposed Action 
Under the Proposed Action, the Service would approve the HCP and issue 50-year ITPs to the State 
DNRs for incidental take of the Covered Species from the Covered Activities in the Plan Area. The 
Plan Area, Covered Lands, Covered Activities, and Covered Species are summarized here. A full 
description of these items is provided in the HCP, which is posted on the Service’s project website.5 
The HCP is incorporated by reference into this EA. 

In addition to the provisions of the HCP, some of the procedures that would apply under the no 
action alternative would be implemented for the proposed action (as well to other alternatives 
considered). For example, prior to initiating management activities, proposed projects on State DNR 
lands are subject to a review to determine if there is a high likelihood of affecting a protected species 
(threatened, endangered, or special concern plant or animal species) or a site of cultural or 
historical significance within or near the project area. This review ensures compliance with State 
and Federal Endangered Species Law. Information resources used for the rare species review may 
include each State’s Natural Heritage database, survey reports, expert opinion, Service High 
Potential Zones and Ranges, and other protected species occurrence data such as known bald eagle 
nests. Cultural and historical reviews are conducted by a DNR staff archaeologist or other 
cooperating archaeologist (e.g., Minnesota Historical Society archaeologists and historians under 
contract with the Minnesota DNR). Information resources for these reviews include electronic 
databases of archaeological sites, historic structures/districts, database searches, and other historic 
research sources, as well as consultations with SHPOs. These processes provide for Section 106 
compliance when there is a federal undertaking. 

2.2.1 Plan Area and Covered Lands 
The Plan Area for the HCP comprises the states of Michigan, Minnesota, and Wisconsin and is the 
broad area that was analyzed for the HCP. The Covered Lands are subsumed by the Plan Area (see 
Figure 1-1) and include those areas where impacts could occur. The Covered Lands consist of 
approximately 47.3 million acres in three categories: 1) State DNR lands (those owned or managed 
by the State DNRs), 2) county and municipal forestlands, and 3) private forestlands, which include – 
as categorized by the U.S. Forest Service Forest Inventory and Analysis Program – Tribal forestlands 
(Table 2-2). The first category (DNR-owned or managed lands) would be definitively covered by the 
ITPs. The other two categories (referred to as other non-federal lands [county/municipal, Tribal, 
and private forestlands]) are eligible lands that can be covered by the ITPs through a program 
described in HCP Section 1.3.4.2, Landowner Enrollment Program Participants and HCP Appendix B, 
Landowner Enrollment Program. For the purposes of the analysis, all eligible lands are considered 
Covered Lands, even though not all eligible lands would ultimately be covered by the ITPs. 

 
5 See: http://www.lakestatesnepa.com/.  

http://www.lakestatesnepa.com/
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State DNR-owned or managed lands include state forests, wildlife or game areas, and parks. They 
account for approximately 9.2 million acres (19.5%) of the Covered Lands. County and municipal 
forestlands comprise approximately 5.4 million acres (11.4%), private forestlands comprise 
approximately 31.6 million acres (66.8%), and Tribal forestlands comprise approximately 1.1 
million acres (2.3%). HCP Chapter 2, Covered Lands and Activities, HCP Chapter 3, Environmental 
Setting, and HCP Appendix B, Landowner Enrollment Program, provide more information about 
Covered Lands.  

Table 2-2. Estimated Covered Lands in Each State 

State 
Total Covered Lands  
(millions of acres)a 

Michigan 17.3 
State Forestlands 4.2 
County and Municipal Forestlands 0.4 
Private Forestlands 12.6 

Tribal Forestlands 0.03 
Minnesota 14.6 
State Forestlands 3.8 
County and Municipal Forestlands 2.6 
Private Forestlands 7.5 

Tribal Forestlands 0.7 
Wisconsin 15.4 
State Forestlands 1.2 
County and Municipal Forestlands 2.4 
Private Forestlands 11.5 

Tribal Forestlands 0.4 
Total 47.3 

Source: HCP Section 1.3.2, Plan Area and Covered Lands, Table 11 
a Numbers may not sum exactly due to rounding. 
 

2.2.2 Covered Activities  
The Proposed Action includes issuance of ITPs for Covered Activities, which are the activities that 
would result in incidental take of the Covered Species on Covered Lands. The Covered Activities, as 
documented in the HCP and summarized in this section, include four main categories: timber 
harvest and related forest management practices; roads and trail construction, maintenance, and 
use; prescribed fire; and conservation strategy implementation. Refer to HCP Chapter 2, Covered 
Lands and Activities, for a detailed description of Covered Activities. 

2.2.2.1 Timber Harvest and Related Forest Management Practices 
The HCP covers timber harvests (tree cutting) and related forest management practices that are 
administered by State DNRs for other organizations. Types of timber harvest include regeneration 
harvests, intermediate harvests, and salvage harvests. Timber harvest also includes actions such as 
single-tree removal, felling or girdling for wildlife habitat or recreation needs, and tree clearing for 
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the construction of temporary roads associated with timber harvest activities. The rate and extent of 
timber harvest ranges widely depending upon forest cover type, the age and development stage of 
timber resources, and the goals of the harvest. Most timber on Covered Lands is sold to private 
purchasers, providing an economic benefit to the landowner, and supporting the forest products 
industry. 

The silvicultural techniques used by the State DNRs are generally similar, and timber harvest follows 
a spectrum of duration, disturbance, intensity, and frequency. For example, harvests can range from 
single-tree selection harvest, which is relatively low in intensity and includes multiple forest entries 
once every 10 to 15 years (depending upon the tree species and site conditions) over multiple 
decades, to a clearcut, which is a high-intensity management action that occurs at a single point in 
time and, depending on the tree species and site conditions, may only occur once every 50 to 100 
years. 

In keeping with their various missions, divisions in each of the State DNRs use a different mix of 
practices, and not all activities occur on all lands. Further, management practices vary due to 
differing site conditions and state-level regulations and directives. Terminology used to refer to 
timber harvest practices also varies across states. 

A timber operation involves several activities, all of which are part of the broader category of timber 
harvest practices. These component activities include tree felling, skidding/forwarding, delimbing, 
bucking/chipping, loading, and hauling. Felling is done using either chain saws or mechanized 
fellers. Larger trees are usually processed into logs for transport by skidders or forwarders to 
roadside landings, where they are loaded onto trucks. Skidders drag logs or entire trees along skid 
trails, which confines the area on which logs are moved. Motorized equipment is used to cut, move, 
chip, and haul trees during harvesting operations. 

Forest management practices include several activities beyond timber harvest. Examples of actions 
covered by the HCP include clearing of invasive plant species on multiple acres, clearing brush to 
prepare for seeding or planting, planting trees, use of wildlife repellants, fencing or other seedling 
protection, brush mowing, disking or other site preparation for tree establishment, herbicide 
application or brushing to control competition from shrubs and other nontree species like 
blackberry, and other vegetation control related to maintenance of forest roads and trails. 

2.2.2.2 Roads and Trails Construction, Maintenance, and Use 
Management of forested areas requires the construction, maintenance, and use of roads and trails. 
Incidental take resulting from construction, maintenance, and use of roads and trails would be 
covered activities on State DNR lands, as well as county lands covered by the landowner enrollment 
program. These county lands are primarily used to support forestry operations and for public 
recreational use. 

The HCP would not cover roads and trails that are not on State DNR lands or enrolled county lands 
unless they are temporary roads associated with timber harvests. Construction and use of 
temporary roads associated specifically with timber harvests would be included as covered 
activities for timber harvest on DNR and all enrolled lands. The HCP excludes coverage for roads and 
trails that are built by third parties on State DNR lands for purposes other than supporting forestry 
operations or public recreational use. Any such roads would need to seek separate permitting and 
incidental take authority, if required. 
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2.2.2.3 Prescribed Fire 
Prescribed fire, as well as the creation of firebreaks, would be a covered activity. Foresters and 
ecologists use prescribed fire to accomplish a variety of goals, including removing slash (discarded 
parts of felled trees), controlling fire-intolerant species, creating or maintaining wildlife habitat, and 
to help with forest regeneration. Proper training in the purpose, use, and application of prescribed 
fire is provided to personnel carrying out the burns so that each burn safely accomplishes its 
management objectives. The amount of prescribed fire and the conditions under which fires are 
used varies between the states. 

Prescribed fire on state, county, and municipal lands is governed by a prescribed burn plan, and land 
managers in all three states must submit a plan containing the following elements to their respective 
State DNR’s Division of Forestry: location, description, justification, acceptable conditions, fire 
behavior, and smoke management. 

2.2.2.4 Conservation Strategy Implementation 
The conservation strategy described in the HCP incorporates biological goals and associated 
conservation measures intended to avoid, minimize, and mitigate impacts on Covered Species from 
Covered Activities such that take is fully offset. The conservation strategy also includes an adaptive 
management approach and monitoring and reporting requirements. The goal of the conservation 
strategy is to promote and protect the Covered Species. However, some activities implemented for 
the HCP have the potential for incidental take of Covered Species. Table 2-2 lists the HCP’s biological 
goals and associated conservation measures. The full details on the conservation strategy’s adaptive 
management, monitoring, and reporting requirements can be found in HCP Chapter 5, Conservation 
Strategy. 

Table 2-2. HCP Biological Goals and Associated Conservation Measures 

Goal Conservation Measures 
Biological Goal 1: 
Maintain healthy forests 
that provide habitat for 
bats on State DNR lands. 

• Sustainably manage existing forestlands as part of the DNR system.  
• Continue practicing sustainable forestry on State DNR lands and avoid 

conversion of forestlands to other land uses. 

Biological Goal 2: 
Protect and enhance 
roosting and foraging 
habitat for bats. 

• Develop a guidance document for use by field staff.  
• Implement each state’s retention guidelines in forests.  
• Implement restrictions on harvest and prescribed fire.  
• Where feasible, protect known occupied maternity roost trees when 

designing harvest plans. 
• Implement 2.5-mile buffer around known Indiana bat maternity roost 

trees and captures.  
• Establish Bat Protection Zones (specific to each DNR) with high-quality 

bat habitat with restrictions on timber harvest to ensure forests are 
managed to benefit bats. 
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Goal Conservation Measures 
Biological Goal 3: 
Promote stewardship on 
other non-federal lands. 

• Provide opportunity to eligible forest owners to receive take 
authorization through the HCP in exchange for improving bat 
conservation on their lands. 

• Develop a communication plan about bats. 
• Implement the communication plan through publication of press 

releases, development and publication of web content, development of a 
brochure, speaking engagements, webinars, and other public outreach. 

Biological Goal 4: 
Protect and enhance 
hibernacula entrances 
and associated wintering 
bats. 

• Determine the status of entrances around known hibernacula. 
• Trim vegetation around hibernacula entrances. 
• Remove other obstructions. 
• Maintain hibernacula entrances through time. 
• Identify potential sites for creation or rehabilitation. 
• Implement a 0.25-mile buffer around known hibernacula entrances with 

harvest and noise restrictions. 
• Identify additional known hibernacula entrances on other non-federal 

lands enrolled in the HCP. 
• Enhance areas around the hibernaculum entrance. 
• When necessary, pump mines that are known hibernacula entrances to 

preserve the integrity of the mine. 
• Document gated hibernaculum entrance sites. 
• Prioritize sites for gating. 
• Gate any sites determined to be beneficial to covered bats. 
• Maintain existing and future gates throughout the permit term. 
• Collaborate with the Service and other entities involved in bat research. 
• Participate in regional communication and information sharing related to 

WNS research. 
• Continue DNR surveys and technical assistance. 
• Provide permits (as appropriate) to continue WNS research on State DNR 

lands. 
Biological Goal 5: Avoid 
and minimize effects 
from covered activities 
on covered species. 

• Incorporate impact minimization provisions into prescribed burn plans.  
• Seasonally implement prescribed burn plans on modeled habitat (HCP 

Chapter 3, Figures 3-10 through 3-13 show modeled habitat for each 
Covered Species). 

• Seasonally restrict tree removal associated with road and trail 
construction and maintenance in modeled habitat. 

• Restrict construction of new roads and trails in modeled habitat.  
Source: HCP Section 5.2, Biological Goals and Objectives, Table 5-1. 
HCP = Habitat Conservation Plan; DNR = Department of Natural Resources; WNS = white-nose syndrome 

2.2.3 Covered Species 
Incidental take coverage would be provided for the Indiana bat, northern long-eared bat, little 
brown bat, and tricolored bat for the Covered Activities. Complete descriptions of the Covered 
Species are provided in HCP Section 3.2.5, Modeled Species Distribution. A brief description of these 
species is provided in EA Section 3.9, Covered Species. Other federally listed species are present in 
the Plan Area (see HCP Section 1.3.6, Other Listed Species in the Plan Area); however, the State DNRs 
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have not requested take authorization for those species, and therefore those species are not covered 
in the HCP.  

2.3 Alternatives Considered but Eliminated from 
Detailed Study 

The alternatives considered but eliminated from detailed study would not meet the purpose and 
need for the federal action. 

2.3.1 Shorter Permit Term 
The Service considered, but eliminated from detailed analysis, an alternative to approve the 
proposed HCP and issue ITPs covering a shorter permit term (e.g., 30 years) to address the 
uncertainty around the effects of WNS and climate change on the Covered Species. A shorter permit 
term could still provide long-term take coverage for the Covered Activities, with the exception of 
some forest management activities that take place over longer time horizons. A shorter permit term 
(e.g., 30 years) may be long enough to realize some of the benefits of the conservation strategy and 
adaptive management program. However, a shorter permit duration may not allow for sufficient 
assessment of the impacts of the proposed forest management activities on Covered Species because 
the full duration of some of the harvest treatments (e.g., stand rotations) can take 50 years or more. 
As a result, the habitat benefits resulting from the long-duration harvest treatments may not be fully 
evident during a shorter permit term. Additionally, HCP Section 6.5.1, Changed Circumstances, 
identifies anticipated and possible circumstances that could change during HCP implementation, 
including WNS. The HCP identifies responsive measures to address changes due to WNS. Therefore, 
this alternative was dismissed from detailed study in the EA. 

2.3.2 Additional Covered Species 
The Service considered, but eliminated from detailed analysis, an alternative to cover additional 
species in the HCP. Several other federally listed species occur or potentially occur in the Plan Area. 
A covered species in an HCP is one for which an applicant is requesting authorization for incidental 
take and is developing a conservation strategy with avoidance, minimization, and mitigation 
measures. 

The State DNRs have not proposed any other species as Covered Species in the HCP based on the 
following considerations: either the Covered Activities (1) will not result in incidental take of any of 
these species, (2) the listed species are not found on State DNR lands where actions are occurring, or 
(3) insufficient data exist to cover the species. Absent an incidental take authorization for an ESA-
listed species, the applicant must modify activities as necessary to avoid taking the species. 

The Service decided not to further evaluate this alternative because it is the State DNRs’ decision to 
determine which species to include in the HCP.  The State DNRs also hold several other ESA section 
10 permits that may already provide incidental take coverage for some of the Covered Activities for 
other listed species. Further, the State DNRs and any other landowners that may participate in the 
HCP would remain responsible for evaluating their actions to assess whether take of other listed 
species is reasonably certain to occur. Project proponents can consider Service input and proceed in 
a number of ways, based upon their own risk assessment. They may proceed (at their own risk) as 
planned without a permit, modify their project to address the potential for take and proceed without 
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a permit, or prepare and submit a permit application.  If it is determined later that the Covered 
Activities are reasonably certain to result in take of any federally listed species other than the 
Covered Species and take could not be avoided, a permit amendment or a separate ITP would be 
required. 

As noted previously, prior to initiating management activities, proposed projects on State DNR lands 
are subject to a review to determine if there is a high likelihood of affecting a protected species 
(threatened, endangered, or special concern plant or animal species). This review ensures 
compliance with State and Federal Endangered Species Law. Information resources used for the 
protected species review may include each State’s Natural Heritage database, survey reports, expert 
opinion, Service High Potential Zones and Ranges, and other protected species occurrence data.  

2.3.3 Reduced Covered Activities 
The Service considered an alternative where select Covered Activities would not be covered under 
the HCP. Activities that were considered for elimination from the HCP were road and trail 
construction, maintenance, and use on State DNR and county lands. Use of roads and trails supports 
forest management and public use purposes. Road construction and maintenance require tree 
removal, generally with heavy timber harvest equipment, while trail construction and maintenance 
occur at a much lower intensity. Road and trail construction, maintenance, and use have the 
potential to affect Covered Species roosting habitat in a manner similar to timber harvest. While the 
elimination of these select activities could reduce or delay implementation of some Covered 
Activities under this alternative, the majority would continue to occur without substantial 
limitations. 

Road and trail construction, maintenance, and use are necessary to the forest management practices 
covered under the HCP, so it would not be beneficial to consider these activities separately from 
forest management practices. Covering these activities under the HCP will lead to a more 
comprehensive, large-scale conservation strategy that will provide greater conservation benefit to 
the Covered Species. Therefore, the Service dismissed this alternative from detailed study in the EA. 

2.3.4 Reduced Geographic Coverage Alternative 
Under this alternative, the Service would only issue ITPs for Covered Activities occurring on State 
DNR Covered Lands. Incidental take coverage would not be extended to counties, municipalities, or 
private (including Tribal) landholders. This would reduce the amount of Covered Lands by 17.9 
million acres. However, forest management activities occurring on county, municipality, and private 
(including Tribal) land would still need to comply with ESA requirements. ESA compliance for 
activities occurring on these lands would likely occur project-by-project (e.g., at the stand level). 
While reducing the amount of Covered Lands could reduce the amount of take over the permit term, 
it would also proportionally reduce the amount of conservation. Project-by-project permitting 
would end up as a mosaic of smaller HCPs (potentially hundreds) with potentially less connectivity 
between the conservation areas. This would lead to a potential for increased adverse effects on the 
Covered Species. Individual HCPs would not be coordinated between landowners within each state 
let alone across all three states, meaning the Covered Activities (including implementation), Covered 
Species, effects analysis, and conservation strategies may all be different. Project-by-project 
permitting would also increase the financial burden on private landowners who elect to develop 
their own HCP and increase Service workload by having to process individual ITPs on a case-by-case 
basis. Therefore, the Service eliminated this alternative from detailed study in the EA. 
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2.3.5 No Take Alternative 
Under the no take alternative, the State DNRs would not engage in forest management activities that 
result in incidental take of Indiana bat and northern long-eared bat, thereby removing the need for 
ITPs from the Service. The risk calculation of when forest management activities are reasonably 
certain to result in the incidental take (and necessitate “no take” measures) of Indiana bat and 
northern long-eared bat would depend on many variables including where the species continues to 
occur post-WNS relative to the project location, the timing and extent of the activity, and the 
expected effects of the activity. Given the difficulty in predicting how those considerations might be 
applied over the permit term, this would necessarily be a highly speculative alternative to evaluate.  
Further, the State DNRs must continue to adhere to their mandates and missions to manage forests 
to benefit a variety of organisms, provide economic benefits to citizens, maintain ecosystem 
services, and provide recreational opportunities for residents in the states of Michigan, Minnesota, 
and Wisconsin. The mission statements for each State DNR’s forestry division (or equivalent) are 
stated in full in HCP Section 1.2, Purpose. 

In most cases, the States’ mandates are aligned with the need to protect and improve habitat for the 
Covered Species. However, the States also have mandates to integrate use of the forest through 
timber harvest, prescribed fire for wildlife, recreational activity, and economic development, and the 
implementation of these actions (e.g., tree removal) can compete or conflict with implementation of 
bat habitat management goals. In addition, activities that provide long-term benefits to bat habitat 
(e.g., prescribed fire) may have direct, short-term impacts on individual bats. Because the Covered 
Activities are necessary for the States to meet their mandates, the incidental take of Indiana bats and 
northern long-eared bats can be minimized, but impacts are not likely to be entirely avoided without 
impairing the States’ ability to maintain and/or improve habitat. Therefore, the Service dismissed 
the no take alternative from detailed study in the EA. 
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Chapter 3 
Affected Environment and Environmental 

Consequences 

3.1 Introduction 
This chapter describes the existing conditions and potential impacts on aspects of the human 
environment that could be affected by the proposed action and no action alternative. The Service 
determined that the following resources had the potential to be affected and required analysis: air 
quality; climate change; soils; water resources; biological resources; cultural resources; and 
socioeconomics and environmental justice. Unless otherwise noted in each section, the study areas 
for the EA analyses correspond to the Plan Area, which includes all lands that could potentially be 
used for HCP implementation in Michigan, Minnesota, and Wisconsin. 

A basic tenet of the Proposed Action—issuance of the ITPs and subsequent implementation of the 
HCP—is that the Service does not directly authorize the Applicant’s activities that may cause take of 
Covered Species, only the take resulting from those activities. An ITP from the Service provides an 
applicant with incidental take authorization under the ESA and requires the applicant to obtain 
permits from other entities, as necessary. Accordingly, the scope of the analysis of this EA is focused 
principally on the potential impacts of the proposed Covered Activities anticipated to result in 
incidental take of the Covered Species. The potential impacts are discussed on a broad scale to 
reflect the indirect nature of the impacts, the unspecified locations of the Covered Activities that 
would occur over the 50-year ITP terms, and the geographic breadth of the Plan Area. 

This EA does not analyze potential environmental impacts on the following resource areas in detail, 
for the reasons explained below: 

• Noise and Vibration. The Proposed Action’s noise sources and levels are not different from 
the No Action Alternative’s noise sources from machinery and equipment associated with 
Covered Activities. Noise from Covered Activities in a given location would be isolated, 
short-term, intermittent, and cease once work is complete and would likely be surrounded 
by other forest areas that can act like a buffer to reduce noise. Furthermore, given the 
nature of the Covered Activities and local noise ordinances, it is likely that the majority of 
activities would occur during daytime hours. Therefore, Covered Activities are not likely to 
contribute to ambient noise. Equipment vibration from Covered Activities would generally 
be at low levels and would not cause an adverse effect at sensitive receptor locations. Noise 
from Covered Activities could affect workers onsite; however, occupational exposure to 
noise levels in excess of 85 A-weighted decibels requires monitoring and mitigation (e.g., 
hearing protection) to protect workers. Given that onsite workers would be protected under 
these Occupational Safety and Health Administration (OSHA) requirements, no adverse 
noise impacts on workers would be expected to occur. 

• Geology. Based on the nature of the Covered Activities, ground excavation would be 
minimal and unlikely to reach depths of geologic formations or would avoid geologic 
formations if the Covered Activity would create a potential hazard (e.g., landslides, creation 
of sinkholes/karst formations). Covered Activities are unlikely to occur at geologically 
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important landforms that have limited potential for timber harvesting and are unsuitable for 
road construction. Therefore, effects on geology would be minimal or avoided. 

• Public Health and Safety. The primary potential impact on public health and safety related 
to Covered Activities would include workplace-related accidents during timber harvest and 
smoke inhalation and exposure to prescribed fires. Forestry is considered a dangerous 
industry because of the types of the equipment used and the safety risks involved in their 
operation. However, employers and workers are legally required to adhere to OSHA 
regulations and standards regarding working trainings and safety procedures and use 
personal protective equipment (e.g., gloves, leg protection, hearing protection, hard hats, 
eye protection, respiratory protection, first aid kits onsite). 

• Land Use, Recreation, and Visual Resources. The State DNRs have historically performed, 
are currently performing, and would continue to perform (regardless of the alternative 
selected) the Covered Activities across the study area. The Proposed Action would not result 
in any new land use, recreational, or visual conflicts because activities must be consistent 
with the State DNRs’ existing mandates, missions, and land management policies. The State 
DNRs’ techniques and approaches used to conduct Covered Activities would not change 
under the Proposed Action and would only result in minimal temporary effects to 
recreational and visual values. 

• Transportation. The State DNRs have historically performed, are currently performing, and 
would continue to perform (regardless of the alternative selected) the Covered Activities 
across the study area. While Covered Activities could result in localized public access 
limitations, delays, and detours, these potential impacts would be temporary, intermittent, 
and would cease once work is complete. Covered Activities already occur on Covered Lands, 
and the additional forest management activities projected under the HCP are anticipated to 
result in only localized and short-term increases in traffic. Compliance with Federal Motor 
Carrier Safety Administration cargo securement rules would minimize the potential for 
personal injury, death, and property damage from loss of timber from timber hauling 
vehicles. 

3.2 Environmental Consequences for the No Action 
Alternative 

Covered Activities and associated resource impact types and mechanisms would occur under the No 
Action Alternative because the Applicants would continue to conduct timber harvest and forest 
management activities on State DNR lands and other non-federal lands to fulfill their mandates and 
missions to promote fish and wildlife habitat, enhance and maintain forest health, and provide 
recreational opportunities. Because the relative comparison of the No Action Alternative to the 
Proposed Action does not vary meaningfully for the various components of the human environment, 
the impact assessment for the No Action Alternative is provided here to avoid redundancy in each 
resource section.  

Under the No Action Alternative, the Service would not issue ITPs for the Covered Activities (i.e., 
timber harvest and related forest management practices; roads and trail construction, maintenance, 
and use; prescribed fire; and conservation strategy implementation). The State DNRs would 
continue to conduct these activities (i.e., defined as Covered Activities under the Proposed Action) 
on State DNR lands. Activities include avoidance of take of the Indiana bat and northern long-eared 
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bat except as provided under the 4(d) rule, or the use of the project-by-project ESA consultations to 
authorize take. Under the No Action Alternative, the impact mechanisms and type of impacts would 
be the same as those described for the Proposed Action (i.e., the proposed HCP), but the timing and 
extent of the impacts could be different than the Proposed Action because they would occur on a 
project-by-project basis. The number of projects and number of activities the State DNRs could 
accomplish under the No Action Alternative would be similar to the Proposed Action based on the 
State DNR-specific method for estimated take in the HCP.   

Over the course of the permit length (i.e., 50 years), there may be slightly more or less impacts on all 
resources under the No Action Alternative compared to the Proposed Action. Therefore, a 
commensurate reduction or increase in both adverse and beneficial impacts from forest 
management activities would be expected on components of the human environmental when 
compared to the Proposed Action.  

3.3 Air Quality 
3.3.1 Affected Environment 

To account for construction and operations-related air emissions that may occur as a result of 
Covered Activities, the study area for air quality encompasses the Plan Area and includes all 
nonattainment and maintenance areas that overlap the Covered Lands. EPA has established National 
Ambient Air Quality Standards (NAAQS) under the Clean Air Act for common pollutants. EPA 
designates geographic regions as nonattainment when measured concentrations of these air 
pollutants exceed NAAQS for specific pollutants and time periods, and as attainment when pollutant 
levels are less than NAAQS. EPA designates former nonattainment areas that have reduced pollutant 
levels below NAAQS as maintenance areas. Some pollutants, particularly particles emitted by fires, 
can affect air quality by contributing to regional haze and reduced visibility. The Clean Air Act lists 
other pollutants known as Hazardous Air Pollutants (HAPs). However, EPA has not set NAAQS for 
visibility or for HAPs. Existing air quality is characterized in this section by describing NAAQS and 
indicating the portions of the study area where air quality is of concern, as indicated by those 
locations designated nonattainment or maintenance. 

Air quality conditions are characterized by measuring ground-level ambient (outdoor) pollutant 
concentrations. Measured concentrations are compared to the NAAQS shown in Table 3-1. The most 
important measured pollutants are the criteria pollutants. Criteria pollutants are air contaminants 
that have been shown to affect human health and are commonly emitted from a variety of sources, 
and include carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO2), ozone (O3), particulate matter 
smaller than 10 and 2.5 microns (PM10 and PM2.5, respectively), and sulfur dioxide (SO2). Primary 
standards are set at levels to protect public health, including the health of sensitive populations 
(such as asthmatics, children, and the elderly), with a margin of safety. Secondary standards are set 
to protect public welfare, including protection against decreased visibility and damage to animals, 
crops, vegetation, and buildings.  

A number of air quality monitoring stations that measure ambient air pollutant levels are found 
throughout the study area. Figure 3-1 depicts the locations of air quality monitors for criteria 
pollutants in the study area. Monitors typically are located in larger numbers where air quality is of 
greatest concern, primarily major urban areas. Figure 3-2 depicts those areas designated as 
nonattainment and maintenance areas within the study area; areas (typically counties) within the 
study area are color-coded according to the pollutants for which the area is designated 
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nonattainment or maintenance. Figure 3-2 indicates that air quality in large portions of the study 
area is within the NAAQS. However, air quality conditions and meeting the standards are of concern 
in a number of regions within the study area, including the largest urban areas, as indicated by the 
locations of monitoring stations (Figure 3-1) and of nonattainment and maintenance areas (Figure 
3-2).  
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Table 3.1. National Ambient Air Quality Standards 

Pollutant 
Primary Standards Secondary Standards 

Levela Averaging Time Levela Averaging Time 
Carbon monoxide 
(CO) 

9 ppm (10 
mg/m3) 

8 hoursb None 

35 ppm (40 
mg/m3) 

1 hourb 

Lead 0.15 µg/m3 Rolling 3-
month average 

Same as primary standards 

Nitrogen dioxide 
(NO2) 

0.053 ppm 
(100 µg/m3) 

Annual 
(arithmetic 
mean) 

Same as primary standards 

0.100 ppm 
(188 µg/m3) 

1 hourc None 

Particulate matter 
(PM10) 

150 µg/m3 24 hoursd Same as primary standards 

Particulate matter 
(PM2.5) 

12.0 µg/m3 Annual 
(arithmetic 
mean)e 

15.0 µg/m3 Annual  
(arithmetic 
mean)e 

35 µg/m3 24 hoursf Same as primary standards 
Ozone 0.070 ppm 8 hoursg Same as primary standards 

Sulfur dioxide (SO2) 0.075 ppm 
(200 µg/m3) 

1 hourh 0.5 ppm 
(1,300 
µg/m3) 

3 hoursb 

Source: 40 CFR Part 50 
Notes: 
a Units of measure for the standards are parts per million (ppm) by volume, milligrams per cubic meter of air 
(mg/m3), and micrograms per cubic meter (µg/m3) of air. 
b Not to be exceeded more than once per year. 
c To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average NO2 
concentrations at each monitor within an area must not exceed 0.100 ppm (effective January 22, 2010). 
d Not to be exceeded more than once per year on average over 3 years. 
e To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or 
multiple community-oriented monitors must not exceed 12.0 µg/m3 for the primary standard and 15.0 µg/m3 for 
the secondary standard.  
f To attain this standard, the 3-year average of the 98th percentile of 24-hour PM2.5 concentrations at each 
population-oriented monitor within an area must not exceed 35 µg/m3 (effective December 17, 2006). 
g To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone 
concentrations measured at each monitor in an area over each year must not exceed 0.070 ppm (effective 
December 28, 2015). 
h To attain this standard, the 3-year average of the 99th percentile of the daily maximum 1-hour average SO2 
concentrations must not exceed 0.075 ppm. 
ppm = parts per million; mg/m3 = milligrams per cubic meter of air; µg/m3 = micrograms per cubic meter; CFR = 
Code of Federal Regulations; EPA = U.S. Environmental Protection Agency; PM10 = particulate matter with a 
nominal aerodynamic diameter equal to or less than 10 microns; PM2.5 = particulate matter with a nominal 
aerodynamic diameter equal to or less than 2.5 microns 
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Figure 3-1. Air Quality Monitoring Sites 
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Figure 3-2. Nonattainment and Maintenance Areas  
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3.3.2 Environmental Consequences – Proposed Action 
Many human activities cause gases and particles to be emitted into the atmosphere. Air quality 
impacts are assessed qualitatively at a broad scale, in terms of typical or anticipated emissions 
associated with Covered Activities. The analysis describes any anticipated instances where these 
emissions could lead to a violation of the NAAQS. The analysis describes typical air quality best 
management practices (BMPs) implemented to reduce the adverse effects of emissions. 

3.3.2.1 Emissions Impacts on Air Quality 
Covered Activities typically involve the use of various vehicles, heavy equipment, and small 
equipment (e.g., chainsaws) that emit air pollutants. The quantity of equipment and vehicle usage is 
expected to be substantially similar to those under conditions in the absence of the HCP. Emissions 
associated with vehicles and equipment would consist of criteria pollutants, volatile organic 
compounds (VOCs), and HAPs from engine exhaust, and fugitive particulate matter (e.g., dust) from 
unpaved roads and disturbed earth surfaces. Effects of these emissions would tend to be localized 
and specific to the conditions and equipment in use at each site. Because timber harvest; roads and 
trail construction, maintenance, and use; and conservation strategy implementation (i.e., monitoring 
activities) would be expected to occur at numerous sites across the extent of the Covered Lands, 
vehicle and equipment use typically would be short-term at any one location. Emissions would occur 
intermittently, depending on the work schedule and the specific equipment in use on any particular 
day. Activities currently occurring on Covered Lands and additional emissions from the Covered 
Activities under the Proposed Action are not likely to be large enough to cause a violation of ambient 
air quality standards or have significant impacts on long-term air quality in the region. 

Prescribed fires would involve the use of trucks and firefighting vehicles; tractors with plows, 
mowers, or other attachments; and potentially helicopters. Emissions would consist of the same 
pollutants as discussed above for the other Covered Activities, but at levels reflecting the amount of 
equipment and vehicle usage. The largest source of emissions from prescribed fire activities, 
however, is the combustion of biomass from the prescribed burn. Biomass combustion can emit 
criteria pollutants, VOCs, and HAPs. Large wildfires (i.e., unplanned ignitions) consume the 
overstory of a forest and can be relatively large contributors to the total emissions in a region, affect 
regional haze and visibility, and increase ambient pollutant concentrations in the area near the burn, 
especially for CO, HAPs, and particulate matter. However, prescribed fires are intentionally kept 
small and controlled, do not affect the overstory, and do not have many regional effects. As noted in 
Chapter 2, Alternatives, prescribed burns are regularly conducted on Covered Lands and are carried 
out only under specific conditions, which vary by state, and are governed by a prescribed burn plan. 
Prescribed fires should also follow a Prescribed Fire Plan in accordance with best practices (USDA 
2008; Michigan Prescribed Fire Council 2008; Minnesota DNR 2020; Wisconsin DNR 2018). 
Therefore, the application of prescribed fire under the Proposed Action is not anticipated to 
significantly affect air quality. 

3.3.2.2 Effects from Conservation Strategy Implementation  
Implementation of the HCP Conservation Strategy is not anticipated to significantly impact air 
quality in the study area. 



U.S. Fish and Wildlife Service 
Affected Environment and 

Environmental Consequences  
 

Lake States HCP 
Draft Environmental Assessment 3-9 August 2022 

 
 

3.4 Climate Change 
3.4.1 Affected Environment 

The study area for climate and climate change encompasses the Plan Area but is described in the 
context of the influence of regional and global meteorology and climatic trends. Climate is 
characterized in this section by describing climate trends and projections globally and for the 
midwestern United States over a 50-year planning horizon. 

3.4.1.1 Greenhouse Gases and Global Climate 
Earth absorbs heat energy from the sun and returns most of this heat to space as terrestrial infrared 
radiation. Greenhouse gases (GHGs) trap heat in the lower atmosphere (i.e., the atmosphere 
extending from Earth’s surface to approximately 4 to 12 miles above the surface) by absorbing heat 
energy emitted by Earth’s surface and lower atmosphere and reradiating much of it back to Earth’s 
surface, thereby causing warming. This process, known as the greenhouse effect, is responsible for 
maintaining surface temperatures that are warm enough to sustain life. Most GHGs, including carbon 
dioxide (CO2), methane (CH4), nitrous oxide (N2O), water vapor, and O3, occur naturally. Human 
activities, particularly fossil-fuel combustion, as well as the use of several industrial gases that are 
GHGs, lead to the presence of increased concentrations of GHGs in the atmosphere, thereby 
intensifying the warming associated with the Earth’s greenhouse effect. 

The buildup of GHGs in the atmosphere is changing the Earth’s energy balance and causing the 
planet to warm, which in turn affects sea levels, precipitation patterns, cloud cover, ocean 
temperatures and currents, ocean acidification, polar snow and ice accumulation, and other climatic 
conditions. Scientists refer to this phenomenon as global climate change. Isotopic- and inventory-
based studies indicate that the rise in CO2 concentration is largely a result of the release of carbon 
that had been stored underground and then used to combust fossil fuels (coal, petroleum, and 
natural gas) to produce electricity, heat buildings, and power motor vehicles and airplanes, among 
other uses (IPCC 2021). Since the industrial revolution, when fossil fuels began to be burned in 
increasing quantities, concentrations of GHGs in the atmosphere have increased. Although GHG 
levels have varied for millennia (along with corresponding variations in climatic conditions), 
industrialization and the burning of fossil carbon fuel sources have caused CO2 concentrations to 
increase by more than 48 percent, from approximately 278 ppm in 1750 to over 412 ppm in 2020 
(American Meteorological Society 2021). The Intergovernmental Panel on Climate Change (2021) 
has predicted that the increase of global mean surface temperature by the end of 2100 relative to 
1850-1900 global average temperatures is likely to range from 2.1°C (low GHG emissions scenario) 
to 5.7°C (high GHG emissions scenario), which could have substantial adverse impacts on the natural 
and human environments.  

3.4.1.2 Midwest and Michigan, Minnesota, and Wisconsin Regional 
Climate 

The study area is located in the Midwest Climate Region as defined by the National Climatic Data 
Center, which includes the states of Illinois, Indiana, Iowa, Michigan, Minnesota, Missouri, Ohio, and 
Wisconsin. The Midwest regional climate is highly diverse with large spatial variations. Due to the 
region’s lack of mountains to the north and south as well as its location far from the moderating 
effects of the oceans, bitterly cold air masses from the Artic as well as warm and humid air masses 
from the Gulf of Mexico are the cause of wide variations in climate. Other major factors include 
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effects from the Great Lakes and the polar jet stream. Midwest summers are typically very warm and 
humid with intermittent rainfall and thunderstorms due to a semi-permanent high-pressure system 
in the subtropical Atlantic. Winter can bring major snowstorms and ice and all Midwest seasons 
have damaging winds. 

The average annual temperature in the Midwest varies by approximately 20 degrees Fahrenheit (°F) 
across the region from less than 40°F in northern Minnesota to more than 60°F in the Missouri 
Bootheel.  

Annual average temperatures across the Midwest show a trend toward increasing temperature with 
temperatures rising more than 1.5°F between 1895 and 2012. Annual precipitation has also 
increased during the past century, by up to 20 percent in some locations. Intensification of 
precipitation from heavy rainfalls has caused flooding in many areas of the Midwest, mainly the 
middle and eastern areas of the region (GCRP 2014).  

Projections of precipitation changes are less certain than projections of temperature increases in the 
Midwest. Winter and spring precipitation are projected to increase. The frequency of heavy 
downpours is projected to continue to increase as the century progresses. Seasonal drought risk is 
also projected to increase in summer and fall as higher temperatures lead to greater evaporation 
and earlier winter and spring snowmelt (GCRP 2014). 

In the Midwest including Michigan, Minnesota, and Wisconsin, heat waves, intensified storms and 
precipitation, and river flooding will pose a growing challenge to the region’s environment, people, 
and economy, especially for disadvantaged populations. Infrastructure and agriculture will be 
increasingly stressed by heat waves, sea level rise, flooding, and extreme precipitation events. 
Climate change impacts increasingly will affect the productivity of agriculture, transportation and 
infrastructure, water quality, fisheries, and ecosystems in the 21st century (GCRP 2014). 

3.4.2 Environmental Consequences – Proposed Action 
Climate change impacts are assessed qualitatively at a broad scale, in terms of typical or anticipated 
GHG emissions associated with the Covered Activities. Where possible, indicators such as changes in 
acreage affected or types of equipment employed are used to assess potential climate effects. 
Regulatory agencies have not established specific thresholds for assessment of impacts of GHG 
emissions under NEPA. 

Covered Activities typically involve the use of vehicles and construction and logging equipment that 
emit GHGs in their engine exhaust. Prescribed burns produce GHG emissions from combustion of 
biomass, as well as GHGs emitted in the exhaust of vehicles and equipment used to manage the 
prescribed burn. In addition, forest management practices carried out as part of Covered Activities 
can influence the amount of carbon that the forest sequesters (absorbs and removes from the 
atmosphere) and stores in biomass and soil. 

3.4.2.1 Release of Greenhouse Gas Emissions 
The sources of, and likely changes in, GHG emissions from Covered Activities would be consistent 
with those discussed for criteria pollutants in Section 3.3.2.1 Emissions Impacts on Air Quality. As 
with criteria pollutant emissions, the levels of GHG emissions from these sources would vary with 
changes in the amount of equipment usage and the size of prescribed burns. Equipment GHG 
emissions would be similar to emissions in the absence of implementation of the HCP, would be 
localized and short term at any one location, and not likely to be sufficiently large to have a 
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noticeable impact on long-term climate change in the region. Additional GHG emissions may occur 
with the increase in prescribed burns compared to current conditions. However, prescribed fires are 
intentionally kept small and controlled, do not affect the overstory, and do not have many regional 
effects. Prescribed burns are regularly conducted on Covered Lands and are carried out only under 
specific conditions, which vary by state, and are governed by a prescribed burn plan. Therefore, the 
Proposed Action is not anticipated to significantly affect GHG emissions and is not likely to have a 
noticeable impact on long-term climate change in the region.  

3.4.2.2 Carbon Sequestration 
Impacts on carbon sequestration due to Covered Activities would vary depending on the amounts 
and species of vegetation removed and the amounts and species that regrow, are planted, or are 
otherwise managed. Potential climate change effects would be expected, and would be dependent on 
the direction and size of the changes in carbon sequestration levels. Trees grow relatively quickly in 
the early stages of growth and store carbon rapidly. As tree growth slows, so does the rate of carbon 
sequestration. Trees naturally release carbon throughout their lifecycle as they shed leaves and 
other materials, which then decay, releasing carbon as CO2 (EPA 2016). When trees are burned, the 
combustion process releases CO2. Logging and fires also lead to increased CO2 emissions due to 
increased respiration from the exposed soil and decreased plant productivity in the cleared areas 
(Gelman et al. 2013). When trees are cleared and processed, the impact on carbon storage and CO2 

emissions depends on the end uses of the wood. For example, adding biochar, a forestry waste, as a 
concrete additive can significantly reduce overall CO2 emissions by creating a stronger and longer 
lasting product while storing carbon (Forest Products Laboratory 2014). Covered Activities could 
increase or decrease the net amount of carbon storage, as well as the capacity of the forest to adapt 
to future climate change, depending on the specific activity and the characteristics of the forests. 
However, overall changes in the amount of carbon sequestration are expected to be substantially 
similar to those under conditions in the absence of the HCP. Therefore, the Proposed Action is not 
anticipated to significantly affect carbon sequestration on Covered Lands.  

3.4.2.3 Effects from Conservation Strategy Implementation 
Implementation of the HCP Conservation Strategy is not anticipated to significantly change 
greenhouse gas emissions or climate in the study area. To the extent that private landowners 
participating in the Landowner Enrollment Program would adopt state retention guidelines under 
the HCP Conservation Strategy, carbon sequestration could be increased due to reduced tree cutting 
and land clearing. 

3.5 Soils 
3.5.1 Affected Environment 

The study area is comprised of eight United States Department of Agriculture (USDA) soil orders: 
Alfisols, Entisols, Histosols, Inceptisols, Mollisols, Spodosols, Ultisols, and Vertisols (Table 3-21). 
Alfisols are found in all three states and are formed under broadleaf or conifer forests. Entisols are 
found in uplands and floodplains, with the largest contiguous area found in central Wisconsin in 
association with Glacial Lake Wisconsin. Histosols are largely found in the eastern portion of 
Michigan’s Upper Peninsula and in northern Minnesota. Inceptisols are found in large areas of 
northeastern Minnesota. Mollisols are found in large extents in the great plains of western Minnesota 
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as well as scattered patches in southern Wisconsin and Michigan. Spodosols occupy significant 
portions of Michigan (northern Lower Peninsular and north edge and west end of the Upper 
Peninsula) as well as northern Wisconsin. Wisconsin includes a small area of Ultisols. Northwestern 
Minnesota includes areas of Vertisols, formed from clayey lake deposits in the Red River Valley.  

The dominant parent materials of soils over much of the study area are composed of glacial deposits 
(till) with some areas of loess deposits. In addition, northern Minnesota, northern Wisconsin, and 
the western end of Michigan’s Upper Peninsula are dominated by glaciated metamorphic, igneous, 
and sedimentary bedrock in the highlands (Lucas et al. 2014), with relatively shallow soils deposited 
by glaciers.    

Table 3-21. Square Miles and Percent of Dominant Soil Orders in the Study Area   

Dominant 
Soil Order 

Michigan Minnesota Wisconsin TOTAL 

Study Area Covered 
Lands Study Area Covered 

Lands Study Area Covered 
Lands Study Area Covered 

Lands 

Alfisols  
18,064  

(31.0%)  
3,761  

(15.1%)  
17,810  

(21.1%)  
7,778  

(33.0%)  
25,079  

(44.7%)  
7,359  

(32.5%)  
60,953  18,898  

Entisols  
7,416  

(12.7%)  
3,807  

(15.3%)  
6,159  

(7.3%)  
2,679  

(11.4%)  
6,631  

(11.8%)  
3,568  

(15.8%)  
20,206  10,054  

Histosols  
5,999  

(10.3%)  
3,843  

(15.4%)  
10,360  

(12.3%)  
6,683  

(28.4%)  
5,035  

(9.0%)  
3,138  

(13.9%)  
21,394  13,664  

Inceptisols  
3,634  

(6.2%)  
1,127  

(4.5%)  
6,388  

(7.6%)  
3,148  

(13.4%)  
1,990  

(3.5%)  
927  

(4.1%)  
12,012  5,202  

Mollisols  
3,799  

(6.5%)  
829  

(3.3%)  
34,190  

(40.5%)  
1,399  

(5.9%)  
5,511  

(9.8%)  
480  

(2.1%)  
43,500  2,708  

Spodosols  
16,887  

(29.0%)  
10,983  

(44.0%)  
86  

(0.1%)  
59  

(0.2%)  
9,233  

(16.5%)  
6,501  

(28.7%)  
26,206  17,543  

Ultisols  
0  

(0.0%)  
0  

(0.0%)  
0  

(0.0%)  
0  

(0.0%)  
1  

(0.0%)  
0  

(0.0%)  
1  0  

Vertisols  
0  

(0.0%)  
0  

(0.0%)  
1,482  

(1.8%)  
9  

(0.0%)  
0  

(0.0%)  
0  

(0.0%)  
1,482  9  

Unknown  
1,986 

(3.4%)  
411 

(1.6%)  
7,428 

(8.8%)  
1,682 

(7.1%)  
2,517 

(4.5%)  
603 

(2.7%)  
11,931  2,696  

TOTAL   58,245    24,956    84,375    23,553    56,106    22,648    58,245    24,956   
Source: NRCS 2019a  
% = percent  

Erosion 
Soils in the study area show a wide range of properties that influence vegetation growth and 
sensitivity to human and natural disturbances or other environmental changes. Table 3-32 identifies 
soil properties in the study area based on NRCS soil data. Susceptibility to erosion is an important 
property to consider when assessing potential impacts on soil and adjacent waterways from forest 
management activities.  

Soil erosion potential is determined by the combination of the soil erodibility factor (Kw) and slope. 
Kw is a numeric factor representing the susceptibility of a soil to sheet and rill erosion by water, 
adjusted for the effect of rock fragments. Values of Kw range from 0.02 to 0.69. Other factors being 
equal, the higher the value, the more susceptible the soil is to sheet and rill erosion by water. For 
most soils, erosion potential increases gradually on slopes greater than 8 percent. On slopes above 
30 percent, nearly all soil is highly susceptible to erosion. The NRCS classified soils into wind 
erodibility groups based on soil texture, minerology, and amounts of organic matter, carbonates, and 
rock fragments. As shown in Table 3-32, approximately 28 percent of the study area is characterized 
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as having severe potential for wind erosion. Less than one percent of the study area is characterized 
as having very severe potential for water erosion. On Covered Lands, approximately 42 percent of 
the soil is characterized as having severe potential for wind erosion and less than one percent as 
having very severe potential for water erosion.  

Table 3-32. Acres of Soils by Erosion Potential in the Study Area  

Erosion 
Property 

Michigan Minnesota Wisconsin TOTAL 

Study Area Covered 
Lands Study Area Covered 

Lands Study Area Covered 
Lands Study Area Covered 

Lands 
Water Erosion Potential  

Very 
Severe  

93,046  61,605  171,074  116,127  32,577  25,050  296,697  202,782  

Severe  503,711  358,444  273,541  157,904  1,071,367  673,547  1,848,619  1,189,895  
Moderate  2,847,605  1,701,072  2,426,307  974,792  4,985,350  2,333,939  10,259,262  5,009,803  

Slight  32,194,745  13,534,753  45,955,400  12,693,010  28,098,997  10,995,655  106,249,142  37,223,418  
Wind Erosion Potential  

Severe  18,755,495  10,575,560  8,545,820  4,047,552  7,881,963  4,522,958  35,183,278  19,146,070  
Moderate  7,038,012  2,192,048  15,972,960  2,759,974  6,203,764  2,956,363  29,214,736  7,908,385  

Low  10,205,536  2,941,143  24,556,612  7,153,333  20,243,232  6,588,147  55,005,380  16,682,623  
Not Rated  1,277,959  263,216  4,924,693  1,112,754  1,578,675  427,373  7,781,327  1,803,343  
TOTAL  37,277,002  15,971,967  54,000,085  15,073,613  35,907,634  14,494,841  127,184,721  45,540,421  
Source: NRCS 2019a   

3.5.2 Environmental Consequences – Proposed Action 
This analysis describes the primary mechanisms by which Covered Activities could affect soils. The 
description of potential impact mechanisms is supported by references to pertinent scientific 
literature, agency reports, and guidance documents. Due to the geographic breadth of the study area 
and the lack of information on the precise location and timing of future forest management 
activities, impacts on soils are described qualitatively. Covered Activities could affect soils primarily 
by altering erosion rates. 

3.5.2.1 Erosion 
Timber harvest activities could increase erosion by removing vegetation and compacting soils with 
use of heavy equipment. Because clearcut harvest removes the greatest number of trees, this harvest 
type has the greatest potential to cause erosion. The use of equipment during Covered Activities, can 
disturb and compact soil, leading to increased runoff and soil erosion. Increased erosion can 
adversely affect soil productivity through loss of soil, organic matter, and nutrients. State DNRs use 
equipment to reduce the potential for these impacts. Soil erosion susceptibility is influenced by 
many factors, which include the degree of slope, soil type, vegetation, the amount and intensity of 
rain, and wind velocity, and the degree of erosion is dependent on the interactions between these 
factors.  
 
Prescribed fires are typically low intensity and low-frequency fires, and the fire effects are limited to 
the forest floor. Although the use of prescribed fire could increase soil erosion potential in the short 
term, it could decrease the potential for large wildfires that could result in more severe and long-
term increases in soil erosion. Prescribed fire would have long-term improvement on soil organic 
matter/nutrient pool and limited short-term adverse effects on soil flora and fauna due to loss of 
organic matter and erosion from exposure of the soil surface to weather and soil compaction 
depending on the terrain (Forest Encyclopedia Network 2009; Kennard et al. 2008). Short-term 
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erosional impacts from prescribed fires would diminish rapidly with forest regeneration, and soil 
stability may improve through management activities that promote regeneration of desirable 
vegetation species.  
 
Covered Activities would result in limited tree removal to maintain and/or construct roads and 
trails, which is anticipated to have minimal short-term soil impacts. New impervious surfaces would 
reduce infiltration and result in long-term adverse effects on soil properties and productivity. 
However, impervious surface impacts are not anticipated to be significant because of the limited 
areas that would be affected. The use of heavy vehicles during site clearing, grading, and excavation 
for new road construction would disturb and compact soil. Under most conditions, natural and 
human-caused soil disturbances rebound quickly, and erosion rates decline rapidly. Construction 
and maintenance of roads and trails and special-use permitted off-road/trail vehicle use would 
result in soil compaction and soil loss due to increased erosion; however, these impacts are 
anticipated to be limited in area and short-term. Limited off-road vehicle use would result in short-
term adverse impacts on soil.  
 
Overall, Covered Activities already occur on State DNR lands and other non-federal lands, and 
potential forest management activities under the Proposed Action are not anticipated to 
significantly change erosion rates or loss of productivity relative to baseline conditions at the scale 
of the study area. Covered Activities result in relatively small contributions to soil erosion when 
compared to other sources and, in the case of prescribed fire, are expected to have beneficial 
impacts on factors that promote soil stability over the long term.  

3.5.2.2 Effects from Conservation Strategy Implementation 
Implementation of the HCP Conservation Strategy is not anticipated to significantly change soil 
resources in the study area. In the areas where these conservation measures are implemented, soil 
would not be exposed to the same level of potential impact that could have otherwise occurred 
under the No Action Alternative.   

3.6 Water Resources 
3.6.1 Affected Environment 

3.6.1.1 Surface Waters 
Surface waters in the study area are described using publicly available GIS data and state agency and 
U.S. Environmental Protection Agency (EPA) water quality reports. Watersheds in the study area 
were identified and summarized by overlaying the National Hydrography Dataset (USGS 2019) GIS 
layer with each state. Watersheds are also known as Hydrologic Unit Codes (HUCs), which are part 
of a hierarchical system that divides the drainage basins of the United States based on surface 
hydrologic features. Watersheds in the study area are identified by the 2-digit HUC code. The 
National Hydrography Dataset is a relational dataset defining the spatial location of the drainage 
network of surface waters in the United States. From this dataset, the lengths of streams and rivers 
and the acres of waterbodies (e.g., lakes, ponds, reservoirs) are summarized in the study area for 
each state and covered lands. 

Existing surface water quality conditions in the study area are described using the Michigan, 
Minnesota, and Wisconsin integrated water quality reports that list 303(d) impaired waters 
(Michigan Department of Environment, Great Lakes, and Energy 2022, Minnesota Pollution Control 
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Agency 2022, Wisconsin Department of Natural Resources 2018); and EPA 303(d) impaired waters 
summaries for states (EPA 2022). Section 303(d) of the Clean Water Act (CWA) requires states to 
identify surface waters where pollution control measures are not stringent enough to maintain 
water quality standards for the designated uses. Surface waters where water quality standards are 
not met and where designated uses are not supported are listed as impaired on the 303(d) list for 
the state. Water quality of surface waters in the study area are described by summarizing the linear 
miles of streams and rivers and acres of waterbodies included in the 303(d) list for the study area by 
state and in covered lands. 

The study area includes a portion of four watershed resource regions: Great Lakes Region, Upper 
Mississippi Region, Souris-Red-Rainy Region, and Missouri Region (Figure 3-3). The regional 
watersheds in the study area (Table 3-4) and linear distances of streams and rivers and areas of 
waterbodies in the study area (Table 3-5) and on Covered Lands (Table 3-6) are provided below.  

 
  Figure 3-3. Major Watersheds in the Plan Area (HUC = Hydrologic Unit Code) 

 

Table 3-4. Summary of Regional Watersheds within the Study Area 
Regional Watershed 

Name 
Acres in Study 

Area 
Percent of Study Area by 

Regional Watershed 
Great Lakes Region 52,289,025 41 
Upper Mississippi 
Region 

55,280,987 44 
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Regional Watershed 
Name 

Acres in Study 
Area 

Percent of Study Area by 
Regional Watershed 

Souris-Red-Rainy 
Region 

18,541,039 15 

Missouri Region 1,140,609 1 
Source: USGS 2019 
 

Table 3-5. Linear Distances of Streams and Rivers and Areas of Waterbodies in the Study Area 

Water Resource 
Region by State 

Linear Distance of 
Streams and River 

(Miles) 

Area of Waterbodies 
(Acres) 

Linear Distance of 
Coastline (Miles) 

Great Lakes 77,449 2,471,501 4,825 
Michigan 48,544 1,993,550 3,589 

Minnesota 5,884 143,304 243 
Wisconsin 23,021 334,647 993 

Upper 
Mississippi 101,277 2,248,995 N/A 

Michigan 10 6,545 - 
Minnesota 44,548 1,527,945 - 
Wisconsin 56,719 714,505 - 

Souris-Red-Rainy 17,970 1,442,923 N/A 
Minnesota 17,970 1,442,923 - 

Missouri 3,396 10,172 N/A 
Minnesota 3,396 10,172 - 

STUDY AREA 
TOTAL 200,092 6,173,591 4,825 

Source: USGS 2019 

 

Table 3-6. Linear Distances of Streams and Rivers and Areas of Waterbodies on Covered 
Lands 

Water Resource 
Region by State 

Linear Distance of 
Streams and River 

(Miles) 

Area of Waterbodies 
(Acres) 

Linear Distance of 
Coastline (Miles) 

Great Lakes 37,420 840,241 740 
Michigan 24,156 755,622 633 

Minnesota 3,912 33,610 12 
Wisconsin 9,352 51,009 95 

Upper 
Mississippi 29,744 369,193 N/A 

Michigan 2 775 - 
Minnesota 8,738 167,498 - 
Wisconsin 21,004 200,920 - 

Souris-Red-Rainy 5,195 93,673 N/A 



U.S. Fish and Wildlife Service 
Affected Environment and 

Environmental Consequences  
 

Lake States HCP 
Draft Environmental Assessment 3-17 August 2022 

 
 

Water Resource 
Region by State 

Linear Distance of 
Streams and River 

(Miles) 

Area of Waterbodies 
(Acres) 

Linear Distance of 
Coastline (Miles) 

Minnesota 5,195 93,673 - 
Missouri 64 1,002 N/A 

Minnesota 64 1,002 - 
COVERED LANDS 
TOTAL 72,423 1,304,109 740 

Source: USGS 2019 

 

Designated water use of surface waters varies between states in the study area, but typically relates 
to aquatic life, recreation, drinking water, and public health and safety. Designated uses and causes 
of water quality impairment from each state’s integrated water quality reports and EPA 303(d) state 
summary assessments are summarized here. 

• Michigan: Designated uses of waters in Michigan include agriculture, navigation, industrial 
water supply, warmwater fishery, coldwater fishery, other indigenous aquatic life and wildlife, 
partial body contact recreation, total body contact recreation, fish consumption, and public 
water supply. In total, over 55,498 miles of streams, 42,167 acres of Great Lakes, 328,297 acres 
of inland lakes and impoundments, and 1,131 acres of wetlands in Michigan are impaired for at 
least one designated use.  The primary pollutants or stressors causing water impairments in the 
state include polychlorinated biphenyls (PCBs) (68 percent), mercury (19 percent) and 
pathogens (5 percent).  The remaining pollutants or stressors (8 percent) include dioxins, 
pesticides, toxic organics, organic enrichment/oxygen depletion, metals (other than mercury), 
and other (includes nine additional pollutants or stressors). On covered lands, 11,598 miles of 
streams and 17,706 acres of waterbodies are impaired.  

• Minnesota: Designated uses of waters in Minnesota include aquatic consumption, aquatic life, 
aquatic recreation, and drinking water. In total, 16,787 miles of streams, 3,733,128 acres of 
lakes, 1.05 miles of beaches, and 995 acres of wetlands in Minnesota are listed as impaired for at 
least one designated use. The primary pollutants or stressors causing water impairment in the 
state include mercury (31 percent), e. coli and fecal coliform (14 percent), 
nutrient/eutrophication (14 percent), fishes bioassessments (13 percent), aquatic 
macroinvertebrate assessments (12 percent), and total suspended solids and turbidity (7 
percent).  The remaining pollutants or stressors (9 percent) include dissolved oxygen, PCBs, and 
other (includes 20 additional pollutants or stressors). On covered lands, 1,501 miles of streams 
and 20,272 acres of waterbodies are impaired. 

• Wisconsin: Designated uses of waters in Wisconsin include fish consumption, fish and aquatic 
life, public health and welfare, and recreation. In total, 8,690 miles of streams, 488,725 acres of 
lakes, 12 miles of beach, and 1,000 acres of wetlands in Wisconsin are impaired for at least one 
designated use. The primary pollutants or stressors causing water impairment in the state 
include phosphorous (47 percent), sediment (13 percent), mercury (13 percent), unknown 
pollutant – biology (7 percent), and PCBs (6 percent).  The remaining pollutants or stressors (14 
percent) include bacteria, elevated water temperature, metals, chloride, biological oxygen 
demand (BOD), polycyclic aromatic hydrocarbons (PAHs), ammonia, and other (includes nine 
additional pollutants or stressors). On covered lands, 2,182 miles of streams and 64,041 acres of 
waterbodies are impaired.  
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3.6.1.2 Floodplains 
Floodplains in the study area are described using two GIS data sources: Federal Emergency 
Management Agency (FEMA) floodplain mapping data (Federal Emergency Management Agency 
2019) and Natural Resources Conservation Service (NRCS) soil data (Natural Resource Conservation 
Service 2019). FEMA develops Flood Insurance Rate Maps, which are the official maps on which 
FEMA delineates special flood hazard areas for regulatory purposes under the National Flood 
Insurance Program (NFIP). Special flood hazard areas are also known as 100-year floodplains, or 
areas that have a 1-percent annual chance of flooding.   

Not all communities (e.g., cities and counties) participate in the NFIP, and not all floodplains contain 
insurable structures; therefore, the FEMA floodplain mapping data is not comprehensive of all 
floodplains. For this reason, NRCS soil data is also used to estimate the amount of flood-prone soils 
in the study area. The NRCS data are described in terms of the flood frequency classification of the 
soil, which is the number of times flooding occurs over a period of time. The classes described are 
rare, occasional, frequent, and very frequent (NRCS 2019). FEMA and NRCS GIS data were overlain 
with the Covered Lands to quantify and describe floodplains on Covered Lands. 

FEMA has mapped 6,913,836 acres of 100-year floodplains in the study area, of which 1,989,113 
acres are on covered lands (FEMA 2019). Table 3-7 shows the amount of floodplains for each state 
and in the study area.  

Table 3-7. Amount of FEMA Mapped 100-year Floodplain in the Study Area and Covered 
Lands 

State Study Area (acres) Covered Lands (acres) 
Michigan 1,233,344 337,438 
Minnesota 1,863,027 275,553 
Wisconsin 3,817,465 1,376,122 
Total 6,913,836 1,989,113 

Source: Federal Emergency Management Agency 2019 

According to the NRCS soils data, there are 5,324,392 acres of flood-prone soils in the study area, of 
which 1,626,582 acres are on covered lands (see Table 3-8). 

Table 3-8. Amount of NRCS Flood-Prone Soils in the Study Area by Statea 

State Study Area (acres) Covered Lands (acres) 
Michigan 753,817 290,345 
Minnesota 1,916,059 564,798 
Wisconsin 2,654,516 771,439 
Total 5,324,392 1,626,582 

Source: Natural Resources Conservation Service 2019 
aThe data includes soils with the following flood frequency classes: very frequent, 

frequent, common, occasional, and rare.  

3.6.1.3 Wetlands 
Wetlands in the study area are described using the Service’s National Wetlands Inventory (NWI) GIS 
data (U.S. Fish and Wildlife Service 2018). The NWI classifies wetlands using the Cowardin et al. 
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(1979) wetland classification system. This classification system covers all wetlands and deep-water 
habitats, including wetlands, streams, and other non-wetland surface waters (e.g., ponds and lakes). 
Cowardin et al. (1979) classifies wetlands using system and class descriptors. The palustrine 
wetland system is the main system that occurs in the study area, and the three main wetland classes 
that occur on Covered Lands include emergent, forested/scrub–shrub, and pond. The NWI data were 
overlain with the study area to quantify and describe wetlands in the study area by state and within 
covered lands. 

NWI maps 1,576,755 acres of palustrine emergent wetlands, 12,631,720 acres of palustrine 
forested/shrub wetlands, and 216,504 acres of palustrine pond wetlands on Covered Lands (USFWS 
2018). Covered Species could inhabit forested wetlands because of their forested habitat 
requirements. Common wetland vegetation includes cattails, bulrushes, sedges, bur-reed, and wild 
rice (emergent wetland); buttonbush, willows, alders, and bog birch (scrub-shrub wetland); and red 
maple, black spruce, American elm, and ashes (forested wetland) (Cowardin et al. 1979).  

Wetlands are unique landscape features that provide many important ecosystem functions. Some of 
these functions include surface and subsurface water storage; nutrient cycling; sediment and 
shoreline stabilization; removal, retention, and transformation of nutrients; and fish and wildlife 
habitat. As a result of these functions, wetlands can provide measurable benefits to human society 
referred to as wetland values. Values can include protection of property from floodwater, aesthetic 
or visual quality, recreational opportunities, educational or scientific opportunities, and food 
production. Functions and values vary among wetlands depending on size, landscape position, and 
wetland type (USACE 1999). 

3.6.2 Environmental Consequences – Proposed Action 

3.6.2.1 Surface Waters 
Surface water impacts are evaluated at a broad scale because the specific location and timing of 
Covered Activities are not known. These impacts are qualitatively described by identifying the 
possible mechanisms associated with the Covered Activities that may affect surface waters. The 
surface water impact discussion focuses on the Covered Activity impact mechanisms that would 
occur outside of the surface waters because Covered Activities by definition occur in forested or 
open areas identified as Covered Species habitat (i.e., where take would occur and the area to which 
the ITPs apply). Potential surface water impacts relate to sedimentation, accidental chemical spills, 
vegetation removal, herbicide application, and alteration of runoff. Surface water impacts would 
likely be avoided or significantly minimized through implementation of BMPs contained in the State 
DNRs’ various resource protection programs: Michigan Forestry Best Management Practices for Soil 
and Water Quality (Michigan DNR and Michigan DEQ, 2018); Sustaining Minnesota Forest 
Resources: Voluntary Site-Level Forest Management Guidelines for Landowners, Loggers and 
Resource Managers (Minnesota Forest Resources Council, 2012); Wisconsin’s Forestry Best 
Management Practices for Water Quality (Wisconsin DNR, 2020) and Wisconsin Forest Management 
Guidelines (Wisconsin DNR, 2018). In addition to the State DNRs’ resource protection programs, 
Covered Activities would be subject to existing state requirements for stormwater, erosion, and 
sedimentation control; spill prevention plans; and other federal, state, and local surface water 
protection regulations. 
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Sedimentation and Erosion 

The Covered Activities, including timber harvests; roads and trail construction, maintenance, and 
use; and prescribed fire may result in an increase in sedimentation and erosion into surface waters 
in the study area. Any ground disturbance associated with the Covered Activities may expose and 
loosen bare soils and potentially increase sedimentation and erosion into nearby surface waters. 
The amount of sedimentation into nearby surface waters depends on several factors, including soil 
type, ground slope, precipitation, and the management practices in place. As discussed in Section 
3.5.2.1, soil erosion susceptibility is influenced by many factors that include the degree of slope, soil 
type, vegetation, the amount and intensity of rain, and wind velocity. Sedimentation into nearby 
streams and waterbodies can alter aquatic habitat, increase turbidity, decrease light penetration, 
and increase nutrient and pollution levels, all of which can degrade water quality and aquatic 
habitats. Minimizing the number of haul roads and primary skid trails would reduce the chance for 
erosion and sedimentation to occur during timber harvest and related forest management practices. 
However, under most conditions, natural and human-caused soil disturbances rebound quickly, and 
erosion rates decline rapidly. Any impacts would likely be avoided or significantly minimized by 
implementing the state and federal requirements for protecting surface waters and water quality. 

Potential surface water impacts from prescribed fires include deposition of ash; reduced infiltration; 
and increased runoff, sedimentation, overland flows, nutrient (i.e., nitrogen, phosphorus, cations, 
anions) concentrations, and nutrient fluxes (Kolka 2012). It is difficult to generalize the potential 
impacts on surface waters in the study area following prescribed fires because previous studies 
have reported both increases and decreases in the mechanisms previously discussed (Elliott and 
Vose 2006; Kolka 2012). The potential impacts are highly variable and depend on the location, 
intensity of the fire, and time of year. Although the potential for adverse impacts exists in the study 
area, these possible mechanisms have a minor impact following low-intensity prescribed fires 
(Elliott and Vose 2006; Kolka 2012). Impacts on perennial streams would be avoided or significantly 
minimized through implementation of the State DNRs’ guidelines and BMPs recommending aquatic 
buffers of appropriate vegetation cover on each side of perennial streams. Implementation of the 
State DNRs’ resource protection programs and associated BMPs to protect soil productivity and 
water quality when conducting Covered Activities would likely result in minimal impacts on surface 
waters, and any impacts that do result would be short term. 

In summary, Covered Activities currently occur on State DNR lands and other non-federal lands, and 
any increase in these activities under the Proposed Action relative to baseline conditions are not 
anticipated to significantly affect sedimentation and erosion. Potential surface water impacts from 
Covered Activities would likely be avoided or significantly minimized by implementing the state and 
federal requirements for protecting surface waters and water quality. 

Accidental Chemical Spills 

Consistent with the State DNRs’ current timber harvest and related forest management practices; 
roads and trail construction, maintenance, and use; and prescribed fire on State DNR lands and 
other non-federal lands, construction and maintenance equipment would be used during Covered 
Activities and could result in spills or leaks of gasoline or hydraulic fluid into the land adjacent to 
surface waters. Accidental spills that reach surface waters may degrade water quality, kill aquatic 
organisms or vegetation, or limit the use of waters for drinking or recreation. However, the use of 
Michigan, Minnesota, and Wisconsin forest management BMPs (e.g., chemical spill BMPs) (Michigan 
DNR and Michigan DEQ, 2018; Minnesota Forest Resources Council, 2012; Wisconsin DNR, 2020; 
Wisconsin DNR, 2018) would avoid or significantly minimize these impacts. Any potential increase 
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in Covered Activities projected under the Proposed Action relative to baseline conditions are not 
anticipated to significantly affect water quality through accidental chemical spills. Potential impacts 
from the Covered Activities would likely be avoided or significantly minimized by the 
implementation of State DNR resource protection programs and state and federal requirements for 
protecting surface waters and water quality. 

Vegetation Removal and Alteration of Runoff and Natural Drainage 

Removal of vegetation during Covered Activities has the potential to affect surface waters in the 
study area. Trees affect the surface water budget of a forest through the evaporation of precipitation 
intercepted by leaves and branches and through transpiration; water that is evaporated or 
transpired is unavailable for streamflow. For example, timber harvest and roads and trail 
construction or maintenance activities conducted without the use of BMPs can result in roads and 
skid trails that funnel water moving at a high rate of speed, which has energy to erode sediment 
from the landscape and deposit it directly into the stream. As vegetation is regenerated, stream 
flows would return to baseline conditions. 

Covered Activities also have the potential to affect surface runoff and overland flow patterns. As 
discussed above, increased sedimentation into surface waters following timber harvest and 
prescribed fires may affect water quality or cause an increase in peak flows. Firebreaks the 
construction, maintenance, and use of roads or trails, and conservation strategy implementation 
(i.e., monitoring activities) may compact the soil, resulting in reduced water infiltration and 
increased runoff into adjacent surface waters; increases in peak water flows are typically related to 
the extent of soil compaction.  

In summary, Covered Activities already occur on State DNR lands and other non-federal lands, and 
any potential increase in forest management activities under the Proposed Action relative to 
baseline conditions is not anticipated to significantly affect surface waters. Potential impacts from 
Covered Activities would likely be avoided or significantly minimized by implementing the State 
DNR resource protection programs and associated BMPs (Michigan DNR and Michigan DEQ, 2018; 
Minnesota Forest Resources Council, 2012; Wisconsin DNR, 2020; Wisconsin DNR, 2018) and state 
and federal requirements for protecting surface waters and water quality. 

Effects from Conservation Strategy Implementation 

HCP conservation measures that would directly protect surface waters or avoid and minimize 
ground disturbance and vegetation removal would provide protection to surface waters. The 
conservation measures associated with Biological Goal 1 includes sustainably managing existing 
forestlands as part of the DNR system, and the continuance of practicing sustainable forestry on 
State DNR lands and avoiding conversion of forestlands to other land uses. These sustainable 
management activities, described throughout this section, are a part of the State DNR resource 
protection programs and associated BMPs, and would likely avoid or significantly minimize any 
potential impacts from the Conservation Strategy. Therefore, implementation of the HCP 
Conservation Strategy is not anticipated to significantly change water resources in the study area. 

3.6.2.2 Floodplains 
Floodplain impacts are evaluated at a broad scale because the specific location and timing of 
Covered Activities are not known. The impacts are described by identifying the mechanisms 
associated with the Covered Activities that may affect floodplains. Covered Activities may result in 
floodplain loss, changes to floodplain functions, and decreased floodwater storage capacity. 
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It is anticipated that adverse impacts to floodplains would be avoided because Covered Activities 
must comply with state agency and other regulations regarding avoidance and minimization of 
impacts on surface waters, i.e., buffer requirements and erosion and sediment control (these 
requirements are discussed in more detail in Section 3.6.2.1, Surface Waters). In addition, any 
activity that would fill a FEMA-mapped floodplain would need to comply with FEMA NFIP 
requirements. 

Floodplain Degradation and Decreased Floodwater Storage, Conveyance, and Retention 

Any Covered Activity that disturbs land could affect floodplain function, including timber harvests 
and related forest management practices (e.g., vegetation removal); roads and trail construction, 
maintenance, and use; and prescribed fires. These activities could result in permanent loss or 
alteration of floodplain area or function, such as changing floodwater storage and conveyance 
capacity, erosion and sedimentation potential, and available aquatic habitat. 

Construction and maintenance of roads and trails could interfere with the storage and passage of 
floodwater as well as the infiltration of water into the soil. A decrease in floodwater storage capacity 
may result in direct, short- and long-term increases in floodwater levels downstream. Roads and 
trail construction and maintenance may also result in redirection of floodwaters, potentially causing 
erosion in adjacent areas. Any impervious surface would impede infiltration, but gravel roads and 
trails would still have some water infiltration capacity. 

Removal of vegetation (i.e., timber harvest and related forest management practices) would affect 
the ability of a floodplain to retain and absorb floodwaters. Dense vegetation has a higher capacity 
to retain floodwaters; thus, vegetation removal could potentially lead to increased floodwaters 
downstream, runoff, or erosion. Removal of floodplain vegetation would also reduce the floodplain’s 
capacity to filter sediment, pollutants, and nutrients in water, which could affect water quality 
(FIFMTF 1996).  

In summary, Covered Activities already occur on State DNR lands and other non-federal lands, and 
any potential increase under the Proposed Action relative to baseline conditions is not anticipated to 
significantly affect floodplains. Potential impacts from the Covered Activities would likely be 
avoided or significantly minimized by implementing the State DNR resource protection programs 
and associated BMPs (Michigan DNR and Michigan DEQ, 2018; Minnesota Forest Resources Council, 
2012; Wisconsin DNR, 2020; Wisconsin DNR, 2018) and state and federal requirements for surface 
waters that would concurrently protect many floodplains (refer to Section 3.6.2.1, Surface Waters). 

Effects from Conservation Strategy Implementation 

The HCP conservation strategy would not have significant impacts on floodplains and would avoid, 
minimize, and mitigate impacts from Covered Activities on floodplains for similar reasons described 
above in section 3.6.2.1, Surface Waters.  

3.6.2.3 Wetlands 
Wetland impacts are evaluated at a broad scale because the specific location and timing of Covered 
Activities are not known. Because the locations of future forest management activities are unknown, 
general assumptions are made concerning potential effects on wetlands. Any forested wetland that 
is identified as potential Covered Species habitat would be most affected by the Covered Activities 
because that is where take would primarily occur, and the ITPs apply. Other non-forested wetlands 
could be indirectly affected (similar to surface waters) where Covered Activities affect Covered 



U.S. Fish and Wildlife Service 
Affected Environment and 

Environmental Consequences  
 

Lake States HCP 
Draft Environmental Assessment 3-23 August 2022 

 
 

Species’ forest habitat near non-forested wetlands. Although it is possible for the Covered Activities 
to affect wetlands, it is likely that the State DNRs would avoid most wetlands to comply with federal 
and state regulations, such as CWA section 404. If a particular Covered Activity requires filling 
jurisdictional wetlands in excess of the allowance under a CWA section 404 Nationwide Permit, the 
State DNRs must obtain an Individual Permit from USACE, which requires NEPA compliance.6 Under 
section 404 of the CWA, compensatory mitigation would be mandatory to offset the loss of wetland 
functions and values. 

Alteration or Loss of Wetlands and Wetland Functions 

Covered Activities could alter or result in loss of wetland habitat, water quality, and hydrology 
functions. Permanent fill placement in wetlands would permanently remove these wetland 
functions, causing a loss of wildlife habitat and loss of capacity to filter pollutants and retain 
stormwater and floodwater flows in the watershed. If a wetland is partially filled (e.g., roads and 
trail construction and maintenance) or if vegetation is cleared, there could be an interruption and 
alteration in a wetland’s natural hydrological regime and habitat structure, resulting in draining or 
impounding water, which can affect vegetation (e.g., wetter conditions changing species 
composition), fragmenting of habitat, change in pollutant filtering, and runoff retention. For 
example, if a wetland is impounded due to a road embankment, water circulation would decrease 
and result in stagnation and altered water quality (e.g., increased water temperature). If a wetland’s 
vegetation is cleared, there would be an expected shift in wetland type (e.g., forest to scrub–shrub or 
emergent) and changes in wetland functions (e.g., changes in wildlife habitat or reducing vegetative 
coarseness, which may decrease a wetland’s ability to slow down and retain stormwater). 

Sedimentation and chemical spills can also adversely affect wetland water quality in similar ways 
and by similar mechanisms as described above in Section 3.6.2.1, Surface Waters. 

Heavy equipment used for Covered Activities could result in rutting and compaction as wetland soils 
generally have low weightbearing capacity, making them more susceptible to rutting and 
compaction compared to upland soils (Wisconsin DNR, 2018). In addition, it is common for water to 
move through the soil near the surface. Changes like rutting can interfere with water movement and 
result in vegetation changes and reduced wetland function, which can affect the health of the 
wetland ecosystem and the functions it performs.  The State DNRs’ resource protection programs 
and wetland BMPs (Michigan DNR and Michigan DEQ, 2018; Minnesota Forest Resources Council, 
2012; Wisconsin DNR, 2020; Wisconsin DNR, 2018) are designed to prevent erosion, minimize 
changes to the surface and below-surface water movement, and strengthen or increase the weight-
bearing capacity of the soil. In addition to federal regulations, measures to avoid and minimize 
wetland impacts would include implementing wetland protection standards, guidelines, and BMPs 
found in each State DNR resource protection programs (Michigan DNR and Michigan DEQ, 2018; 
Minnesota Forest Resources Council, 2012; Wisconsin DNR, 2020; Wisconsin DNR, 2018). As a 
result, the Covered Activities would avoid or significantly minimize the identified potential impacts 
on wetlands and are not anticipated to significantly affect wetlands. 

In summary, Covered Activities already occur on State DNR lands and other non-federal lands, and 
any potential increase under the Proposed Action relative to baseline conditions is not anticipated to 
affect wetlands significantly. Potential impacts from Covered Activities would likely be avoided or 

 
6 By definition, Nationwide Permits only authorize activities that have minimal individual and cumulative adverse 
effects on the aquatic environment (77 FR 10184–10290). Nationwide Permits have already gone through the 
NEPA process. 



U.S. Fish and Wildlife Service 
Affected Environment and 

Environmental Consequences  
 

Lake States HCP 
Draft Environmental Assessment 3-24 August 2022 

 
 

significantly minimized by implementing the State DNRs’ resource protection programs and 
associated BMPs and state and federal requirements for protecting wetlands. 

Effects from Conservation Strategy Implementation 

The HCP conservation strategy would not have significant impacts on wetlands and would avoid, 
minimize, and mitigate impacts from Covered Activities on wetlands for similar reasons described 
above in Section 3.6.2.1, Surface Waters.  

3.7 Vegetation 
3.7.1 Affected Environment 

Vegetation in the study area is described using two geographic information system (GIS) data 
sources: 2016 National Land Cover Database (NLCD) of the conterminous United States (Yang et al. 
2018) and the U.S. Environmental Protection Agency’s (EPA) and Commission for Environmental 
Cooperation’s (CEC) ecoregion mapping and descriptions of the United States (EPA 2013; CEC 2010; 
Wiken et al. 2011). These GIS data were overlain with the study area to quantify and describe 
vegetation in the study area by state and covered lands. Ecoregions provide context for how 
ecological systems are grouped in the study area. Landcover provides additional context on where 
landcover types in general, and forest types in particular, are distributed on the landscape, which 
has bearing on where covered bats are typically found. 

Vegetation communities, plant species, and vegetative structure vary significantly across the study 
area because of its large geographic scope and the widely variable natural and anthropogenic factors 
that influence vegetation community types. Vegetation community characteristics in a particular 
region are determined by factors such as climate (e.g., temperature and precipitation), topography, 
soil conditions, hydrology, and land use. 

3.7.1.1 Vegetation Descriptions based on Ecoregion Data 
The EPA and CEC have described vegetation and land characteristics on large geographic scales 
across the United States and North America by mapping large areas with similar biotic and abiotic 
characteristics into ecoregions. Ecoregions are areas where ecosystems (and the type, quality, and 
quantity of environmental resources) are generally similar (EPA 2021). Ecoregions serve as a spatial 
framework for resource management and are effective for national and regional state of the 
environment reports, environmental resource inventories and assessments, setting regional 
resource management goals, and determining carrying capacity, as well as developing biological 
criteria and water quality standards (CEC 2022). The EPA and CEC have mapped and described 
ecoregions in a hierarchical scheme that includes Level I, II, and III ecoregions, with Level I 
providing the coarsest environmental resource information over the largest geographic areas and 
Level III providing the most refined environmental resource information over the smallest 
geographic areas. The EPA further mapped a Level IV ecoregion that subdivides the Level III 
ecoregion; however, no additional or refined vegetation community or species descriptions beyond 
Level III are provided for Level IV. Therefore, of the four ecoregion levels, Level III provides the most 
detailed information available on typical or representative vegetation communities and plant 
species found throughout the study area. 
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Table 3-9 lists the ecoregions and representative vegetation communities and species in the study 
area, the state(s) where each ecoregion occurs, and percent of the study area. Northern Central 
Hardwood Forests and Northern Lakes and Forest ecoregions make up the majority of the study 
area (~53 percent). Figure 3-6 in the HCP shows each ecoregion’s location and relative size in the 
study area. Table 3-10 shows the acres and percent area of each ecoregion in each state. 

Table 3-9. Ecoregions and Common Vegetation in the Study Area 

Ecoregion Name Common Vegetation Communities and Species State 
(% of Study Area) 

North Central Hardwood 
Forests 

Oak savanna, oak-hickory forests, maple-basswood 
forests, northern hardwoods of maple, beech, and birch 
are the dominant forest types. 

MI, MN, WI (17%) 

Northern Lakes and 
Forests 

Forest types are mostly coniferous and northern 
hardwood forests, with sugar maple, red maple, paper 
birch, yellow birch, aspen, white spruce, balsam fir, 
hemlock, eastern white pine, jack pine, and red pine. 
Cooler and wetter sites have black spruce, tamarack, 
and northern white cedar. 

MI, MN, WI (36%) 

Western Corn Belt Plains Once a tallgrass prairie covered with little bluestem, 
big bluestem, Indiangrass, switchgrass, numerous 
forbs, and with small areas of bur oak and oak-hickory 
woodlands, the region has nearly all been converted to 
agricultural land (e.g., corn and soybeans). 

MN, WI (8%) 

Driftless Area A mosaic of prairie with little bluestem, Indiangrass, 
and sideoats grama, and forests of bur oak and white 
oak. Mesic areas include forests of sugar maple, 
basswood, and red oak, and riparian forests with elm, 
river birch, silver maple, and ash. 

MN, WI (7%) 

Eastern Corn Belt Plains Extensive cropland with corn, soybean, and wheat. 
Historically, beech forests were common on 
Wisconsinan soils, while beech forests and elm-ash 
swamp forests dominated the wetter pre-Wisconsinan 
soils. 

MI (<1%) 

Huron/Erie Lake Plains Much of the natural vegetation has been cleared for 
agriculture (e.g., corn, feed grains, wheat, fruits, and 
vegetables), although some areas remain with red 
maple, white ash, American basswood, aspen, or with 
white oak, red oak, black oak, bitternut and shagbark 
hickories. Originally, elm-ash swamp and beech forests 
were dominant, with oak savanna typically restricted 
to sandy, well-drained dunes and beach ridges. Mixed 
oak forests also occurred. 

MI (2%) 

Southern 
Michigan/Northern 
Indiana Drift Plains 

Oak-hickory forests, northern swamp forests, and 
beech forests were typical prior to conversion to 
agriculture/pasture lands or development. White oak, 
red oak, black oak, bitternut hickory, shagbark hickory, 
sugar maple, and beech are the dominant tree species. 

MI (11%) 

Northern Minnesota 
Wetlands 

A mixed conifer/bog forest, and boreal forest 
vegetation. Common species include white spruce, 
black spruce, and balsam fir. There are also areas of 
maples and white pine. Successional areas contain 
aspen, paper birch, and jack pine. 

MN (4%) 
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Ecoregion Name Common Vegetation Communities and Species State 
(% of Study Area) 

Aspen 
Parkland/Northern 
Glaciated Plains 

Most of the region has been converted to farmland that 
produce crops such as wheat, flax, rye, barley, oats, 
corn soybeans, sunflowers, and specialty crops; but in 
its native state, the landscape was characterized by 
trembling aspen, oak groves, mixed tall shrubs, and 
intermittent fescue grasslands. Bur oak and grassland 
communities occupied drier sites. Many areas had 
transitional grassland containing tallgrass and 
shortgrass prairie, including big and little bluestem, 
green needlegrass, blue grama, western wheatgrass, 
and switchgrass. 

MN (2%) 

Lake Manitoba and Lake 
Agassiz Plain 

In the north, transitional boreal forest, with some 
aspen parkland to the south. Riparian areas have 
cottonwood, willow, bur oak, green ash, and elm. The 
historic tallgrass prairie has been replaced by intensive 
row crop agriculture (e.g., potatoes, beans, sugar beets, 
wheat, barley, canola, sunflower, corn, and soybeans). 

MN (5%) 

Southeastern Wisconsin 
Till Plains 

A mosaic of vegetation types, representing a transition 
between the North Central Hardwood Forests and oak 
savannas of the Driftless Area ecoregions to the west 
and the tall-grass prairies of the Central Corn Belt 
Plains to the south. Forested areas feature red and 
white oak, and areas of beech, sugar maple, and 
basswood. Prairie areas, now rare, consisted mainly of 
little bluestem and big bluestem. 

WI (5%) 

Central Corn Belt Plains Nearly all of the natural vegetation has been replaced 
by agriculture (e.g., corn and soybeans). Extensive 
prairie communities intermixed with oak-hickory 
forests were native, in contrast to the hardwood 
forests that grew on the drift plains of Southern 
Michigan/Northern Indiana Drift Plains and Eastern 
Corn Belt Plains ecoregions to the east. Mesic prairies 
had big bluestem, Indiangrass, prairie dropseed, 
switchgrass, dry upland prairies had little bluestem 
and sideoats grama, and woodlands contained white 
oak, black oak, and shagbark hickory. Some sugar 
maple and American elm were on more mesic sites. 

WI (<1%) 

Sources: EPA 2013; CEC 2010; Wiken et al. 2011 

Table 3-10. Ecoregions in the Study Area by State 

Ecoregion 

Acres and Percent (%) Cover of Ecoregions the Study Area 
Michigan Minnesota Wisconsin 

Study 
Area 

Covered 
Lands Study Area Covered 

Lands Study Area Covered 
Lands 

North Central Hardwood 
Forests 

1,063,424 
(3%) 

504,592 
(3%) 

10,614,069 
(20%) 

1,095,426 
(7%) 

10,223,328 
(29%) 

3,954,623 
(27%) 

Northern Lakes and 
Forests 

18,075,886 
(49%) 

12,105,675 
(76%) 

15,889,452 
(29%) 

8,953,675 
(59%) 

11,277,877 
(31%) 

7,968,759 
(55%) 

Western Corn Belt Plains - - 10,392,519 
(19%) 

203,220 
(1%) 

391,517 
(1%) 

24,876 
(<1%) 

Driftless Area - - 2,590,026 
(5%) 

529,063 
(4%) 

6,920,048 
(19%) 

1,972,163 
(14%) 
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Ecoregion 

Acres and Percent (%) Cover of Ecoregions the Study Area 
Michigan Minnesota Wisconsin 

Study 
Area 

Covered 
Lands Study Area Covered 

Lands Study Area Covered 
Lands 

Eastern Corn Belt Plains 355,303 
(1%) 

14,973 
(<1%) 

- - - - 

Huron/Erie Lake Plains 3,141,982 
(8%) 

416,095 
(3%) 

- - - - 

Southern 
Michigan/Northern 
Indiana Drift Plains 

14,499,934 
(39%) 

2,897,669 
(18%) 

- - 
- 

- 

Northern Minnesota 
Wetlands 

- - 5,637,162 
(10%) 

3,825,097 
(25%) - - 

Aspen 
Parkland/Northern 
Glaciated Plains 

- - 2,267,375 
(4%) 

57,487 
(<1%) - 

- 

Lake Manitoba and Lake 
Agassiz Plain 

- - 6,607,721 
(12%) 

409,045 
(3%) - - 

Southeastern Wisconsin 
Till Plains 

- - - - 6,899,982 
(19%) 

561,623 
(4%) 

Central Corn Belt Plains - - - - 155,066 
(<1%) 

3,516 (<1%) 

Sources: EPA 2013; CEC 2010; Wiken et al. 2011 
Note: ecoregion percent for each state may not total 100 due to rounding. 

3.7.1.2 Vegetation by 2016 National Land Cover Class Data 
The ecoregions described above provide context for how ecological systems are grouped in the 
study area. Land cover provides additional context on where land cover types in general, and forest 
types in particular, are distributed on the landscape, which has bearing on where the Covered 
Species are typically found. The 2016 NLCD (Yang et. al, 2018) provides a means to quantify 
different vegetation land cover classes in the study area and to provide some measure of the extent 
of the different vegetation communities and plant species for the ecoregions within the study area. 
The 2016 NLCD vegetated cover classes that occur within the study area include forest, shrub/scrub, 
grassland/herbaceous, pasture/hay, cultivated crops, woody wetlands, and emergent herbaceous 
wetlands. Non-vegetated cover classes include open water, barren land, and developed areas. Table 
3-11 describes these land cover classes. Two-thirds (66 percent) of the study area is comprised of 
deciduous forest (18 percent), cultivated crops (31 percent), and woody wetlands (17 percent). 
Twenty-three percent of the study area is comprised of evergreen forest (3 percent), mixed forest (6 
percent), shrub/scrub (1 percent), grassland/herbaceous (2 percent), pasture/hay (6 percent), and 
emergent herbaceous wetlands (5 percent). The remaining 11 percent of the study area consists of 
barren lands, developed areas, and open water. Table 3-12 summarizes cover classes in the study 
area by state. Figures 3-16, 3-18, and 3-20 in the HCP display the land cover classes in Michigan, 
Minnesota, and Wisconsin, respectively. 

Table 3-11. National Land Cover Data Cover Class Descriptions 

Cover Class 
(Study Area %) Description 

Deciduous Forest (18%) Areas dominated by trees generally greater than about 16 feet (5 meters) tall, 
and greater than 20% of total vegetation cover. More than 75% of the tree 
species shed foliage simultaneously in response to seasonal change. 
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Cover Class 
(Study Area %) Description 

Evergreen Forest (3%) Areas dominated by trees generally greater than about 16 feet (5 meters) tall, 
and greater than 20% of total vegetation cover. More than 75% of the tree 
species maintain their leaves all year. Canopy is never without green foliage. 

Mixed Forest (6%) Areas dominated by trees generally greater than about 16 feet (5 meters) tall, 
and greater than 20% of total vegetation cover. Neither deciduous nor 
evergreen species are greater than 75% of total tree cover. 

Shrub/Scrub (1%) Areas dominated by shrubs; less than 16 feet (5 meters) tall with shrub 
canopy typically greater than 20% of total vegetation. This class includes true 
shrubs, young trees in an early successional stage or trees stunted from 
environmental conditions. 

Grassland/Herbaceous 
(2%) 

Areas dominated by grass or herbaceous vegetation, generally greater than 
80% of total vegetation. These areas are not subject to intensive management 
such as tilling, but can be utilized for grazing. 

Pasture/Hay (6%) Areas of grasses, legumes, or grass-legume mixtures planted for livestock 
grazing or the production of seed or hay crops, typically on a perennial cycle. 
Pasture/hay vegetation accounts for greater than 20% of total vegetation. 

Cultivated Crops (31%)  Areas used for the production of annual crops, such as corn, soybeans, 
vegetables, tobacco, and cotton, and also perennial woody crops such as 
orchards and vineyards. Crop vegetation accounts for greater than 20% of 
total vegetation. This class also includes all land being actively tilled. 

Woody Wetlands (17%) Areas where forest or shrubland vegetation accounts for greater than 20% of 
vegetative cover and the soil or substrate is periodically saturated with or 
covered with water. 

Emergent Herbaceous 
Wetlands (5%) 

Areas where perennial herbaceous vegetation accounts for greater than 80% 
of vegetative cover and the soil or substrate is periodically saturated with or 
covered with water. 

Barren Land 
(Rock/Sand/Clay) 
(<1 %) 

Areas of bedrock, desert pavement, scarps, talus, slides, volcanic material, 
glacial debris, sand dunes, strip mines, gravel pits and other accumulations of 
earthen material. Generally, vegetation accounts for less than 15% of total 
cover. 

Open Water (4%) Areas of open water, generally with less than 25% cover of vegetation or soil. 
Developed, Open Space 
(4%) 

Areas with a mixture of some constructed materials, but mostly vegetation in 
the form of lawn grasses. Impervious surfaces account for less than 20% of 
total cover. These areas most commonly include large-lot single-family 
housing units, parks, golf courses, and vegetation planted in developed 
settings for recreation, erosion control, or aesthetic purposes. 

Developed, Low Intensity 
(2%) 

Areas with a mixture of constructed materials and vegetation. Impervious 
surfaces account for 20% to 49% of total cover. These areas most commonly 
include single-family housing units. 

Developed, Medium 
Intensity (1%) 

Areas with a mixture of constructed materials and vegetation. Impervious 
surfaces account for 50% to 79% of the total cover. These areas most 
commonly include single-family housing units. 

Developed, High 
Intensity (<1%) 

Highly developed areas where people reside or work in high numbers. 
Examples include apartment complexes, row houses and 
commercial/industrial. Impervious surfaces account for 80% to 100% of the 
total cover. 

Source: Yang et al. 2018 
Note: cover class percent for each state may not total 100 due to rounding. 
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Table 3-12. Land Cover Classes in the Study Area by State 

Cover Class 

Acres and Percent (%) of Cover Class in the Study Area 
Michigan Minnesota Wisconsin 

Study 
Area 

Covered 
Lands Study Area Covered 

Lands 
Study 
Area 

Covered 
Lands 

Deciduous Forest 8,015,215 
(21%) 

5,081,603 
(32%) 

6,060,726 
(11%) 

3,719,750 
(25%) 

8,587,916 
(24%) 

5,637,240 
(39%) 

Evergreen Forest 1,890,932 
(5%) 

1,107,494 
(7%) 

1,223,921 
(2%) 

514,839 
(3%) 

700,342 
(2%) 

455,699 
(3%) 

Mixed Forest 2,848,512 
(8%) 

1,916,460 
(12%) 

2,616,656 
(5%) 

1,343,151 
(9%) 

2,774,278 
(8%) 

1,895,717 
(13%) 

Shrub/Scrub 522,363 
(1%) 

375,947 
(2%) 

608,480 
(1%) 

437,597 
(3%) 

290,397 
(1%) 

220,035 
(2%) 

Grassland/Herbaceous 970,534 
(3%) 

517,329 
(3%) 

694,485 
(1%) 

181,170 
(1%) 

311,021 
(1%) 

168,979 
(1%) 

Pasture/Hay 1,111,559 
(3%) 

143,242 
(1%) 

3,138,216 
(6%) 

364,048 
(2%) 

2,909,838 
(8%) 

395,865 
(3%) 

Cultivated Crops 8,494,145 
(23%) 

418,622 
(3%) 

21,031,742 
(39%) 

245,084 
(2%) 

9,804,009 
(27%) 

666,452 
(5%) 

Woody Wetlands 8,111,517 
(22%) 

5,250,674 
(33%) 

8,275,619 
(15%) 

6,030,314 
(40%) 

5,617,408 
(16%) 

3,783,455 
(26%) 

Emergent Herbaceous 
Wetlands 

439,642 
(1%) 

221,796 
(1%) 

4,402,725 
(8%) 

1,602,658 
(11%) 

1,208,746 
(3%) 

505,359 
(3%) 

Barren Land 
(Rock/Sand/Clay) 

150,728 
(<1%) 

40,395 
(<1%) 

104,424 
(<1%) 

19,586 
(<1%) 

45,322 
(<1%) 

8,485 
(<1%) 

Open Water 1,003,159 
(3%) 

176,757 
(1%) 

3,159,856 
(6%) 

288,847 
(2%) 

1,209,410 
(3%) 

285,524 
(2%) 

Developed, Open Space 1,781,830 
(5%) 

523,692 
(3%) 

1,628,532 
(3%) 

261,325 
(2%) 

1,347,803 
(4%) 

399,295 
(3%) 

Developed, Low 
Intensity 

1,230,478 
(3%) 

170,755 
(1%) 

650,261 
(1%) 

52,048 
(<1%) 

739,961 
(2%) 

62,297 
(<1%) 

Developed, Medium 
Intensity 

537,452 
(1%) 

25,853 
(<1%) 

301,242 
(1%) 

11,333 
(<1%) 

273,468 
(1%) 

9,192 
(<1%) 

Developed, High 
Intensity 

215,793 
(1%) 

4,765 
(<1%) 

108,664 
(<1%) 

1,969 
(<1%) 

100,452 
(<1%) 

1,935 
(<1%) 

Source: Yang et al. 2018 
Note: cover class percent for each state may not total 100 due to rounding error. 

3.7.1.3 Invasive Plant Species 
Invasive plants are weed species that are typically non-native and whose introduction is likely to 
cause economic or environmental harm or harm to human health (Executive Order 13112). Invasive 
plants can adversely affect vegetation communities by outcompeting native vegetation, leading to a 
reduction in biodiversity and degradation of habitats. Humans are the primary source of invasive 
plant introduction, and once established, invasive plants are often difficult to contain, control, and 
eradicate. Each state in the study area identifies and lists invasive plant species under statute or 
regulation. Table 3-13 summarizes the number of invasive plants listed under state statute or 
regulation for each state in the study area. 
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Table 3-13. Number of Invasive Plants in the Study Area by State 

State Number of Invasive Plants 
Michigan 109 
Minnesota 63 
Wisconsin 86 

Source: Midwest Invasive Plant Network 2019 

Invasive plants are typically found in areas where the ground or soil has been disturbed, and are 
commonly found along transportation corridors (e.g., roads, highways, rail lines); utility corridors 
(e.g., transmission lines and pipelines); in residential, commercial, and industrial areas; around 
agricultural lands; and in other developed, disturbed, or human-influenced areas. The land cover 
class information in Table 3-12 provides some insight into the locations in the study area that may 
have existing invasive plants or would have a higher potential or risk for the establishment and 
spreading of invasive plants. These cover classes include pasture/hay, cultivated crops, and the 
various developed classes, because they all include land disturbance activities that create conditions 
that increase the risk of establishment and spread of invasive plants. 

3.7.2 Environmental Consequences – Proposed Action 
Vegetation impacts are described qualitatively by identifying changes in vegetation habitat types 
and potential effects from invasive plants from Covered Activities (forestry management activities 
and implementation of the HCP’s conservation strategy). 

Forest management activities on Covered Lands, including prescribed fire and tree removal, are 
ongoing and result in changes to vegetation composition and structure. The State DNRs practice 
sustainable forestry for the purpose of promoting wildlife, maintaining ecosystem services, 
enhancing and maintaining forest health, generating revenue, and providing recreational 
opportunities. In addition, the State DNRs work closely with other non-federal landowners to 
encourage sustainable forest management. Therefore, any potential increase in forest management 
activities under the Proposed Action relative to baseline conditions is not anticipated to significantly 
affect changes in vegetation composition and structure. 

3.7.2.1 Prescribed Fire 
At the landscape scale, prescribed fire is not likely to change vegetation cover types. Prescribed fire 
recreates conditions that historic wildfires would have on the landscape. Foresters and ecologists 
use prescribed fire to accomplish a variety of goals, including removing slash (discarded parts of 
felled trees), controlling fire-intolerant species, creating or maintaining wildlife habitat, and to help 
with forest regeneration. Proper training in the purpose, use, and application of prescribed fire is 
provided to personnel carrying out the burns so that each burn safely accomplishes its management 
objectives. The amount of prescribed fire and the conditions under which fires are used would vary 
between the states. 

There would be impacts on vegetation composition and structure in the Covered Lands at the scale 
of the prescribed burn and immediate vicinity. Immediately following prescribed fire, herbaceous 
understory vegetation would be removed for several months, after which vegetation would 
regenerate. Prescribed fire may kill individual trees and remove some patches of forests, creating 
openings in the canopy. However, prescribed fire is not likely to substantially change canopy forest 
composition or structure at the level of the study area. Canopy openings created by prescribed 
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burns may alter species composition in the understory, likely increasing diversity of species in the 
understory (Hutchinson and Sutherland 2000). 

3.7.2.2 Timber Harvest and Related Forest Management Practices 
Impacts from tree removal would vary depending on the specific type of harvest or activity. For 
example, single-tree removal, felling or girdling for wildlife habitat or recreation needs, and tree 
clearing for the construction of temporary roads associated with timber harvest activities would not 
change overall forest composition or structure or result in a conversion to open lands. One of the 
HCP’s conservation measures is to continue practicing sustainable forestry on state DNR lands and 
avoid conversion of forestlands to other land uses. 

Some timber harvests would result in the loss of canopy cover in harvest areas. Opening the forest 
canopy is expected to create new age classes within the forest by allowing tree growth and 
regeneration following disturbance. As more sunlight reaches the ground, grasses, forbs, and shrubs 
would become more common. In general, forest succession during the first several years following 
disturbance would convert to grasslands/herbaceous or scrub/shrub cover. Following this, the 
harvest area would likely change to scrub/shrub. After two to three decades, the harvested area 
would likely return to its previous forest cover type, unless the area is managed to become a 
different cover type (Thompson and Dessecker 1997). Over the course of forest succession, in the 
first several years following harvest, there would likely be an increase in herbaceous species 
diversity in the understory. 

Overall, timber harvest activities and prescribed fire would alter vegetation composition and 
structure at the scale of treatments; however, these effects would not be significant at the scale of 
the study area. These activities are expected to have beneficial impacts on native vegetation 
composition and structure over the long-term. 

3.7.2.3 Spread of Non-Native Invasive Plants 
Covered Activities that disturb the surface or expose bare soil have the potential to create conditions 
for invasive or nuisance plants to establish or expand existing coverage. Construction equipment 
brought to areas to conduct Covered Activities can bring plant material or seeds from invasive plant 
species from other regions. Covered Activities involving vegetation removal, trampling, compaction, 
or blading/scraping may increase bare soil areas, which would allow for establishment or 
colonization of invasive plants. Materials such as mulch, seed, or other materials used during 
revegetation activities may be contaminated with non-native invasive seeds or plant material. Non-
native invasive vegetation can alter or disrupt native vegetation cover types. The extent of the 
impact from non-native invasive plant species depends on the presence of invasive species seed 
sources in the area, the time of year, and implementation of control or avoidance procedures to 
reduce or prevent the spread of invasive species or treat areas of infestation.  

As noted in Chapter 2, Covered Activities include removing invasive plant species from the Covered 
Lands. Following current forestland management practices, spread of non-native invasive plant 
species would be controlled to the greatest extent practicable and would not result in significant 
effects to vegetation. Covered Activities already occur on Covered Lands, and any potential increase 
in forest management activities under the Proposed Action relative to baseline conditions is not 
anticipated to significantly affect the establishment and spread of non-native invasive plants. 
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3.7.2.4 Effects from Conservation Strategy Implementation 
Although most forest management activities would have short-term adverse, but long-term 
beneficial, impacts on vegetation composition and structure, the HCP conservation strategy would 
prohibit forest management activities in some areas, resulting in avoiding and minimizing short-
term adverse vegetation impacts. Conservation measures include a 2.5-mile buffer around known 
Indiana bat maternity roost trees and captures; 0.25-mile buffer around known hibernacula 
entrances with timber harvest restrictions; establishing bat protection zones with restrictions on 
timber harvest; and restricting construction of new roads and trails in modeled bat habitat. In the 
areas where these conservation measures are implemented, vegetation would not be exposed to the 
same level of potential impact that could have otherwise occurred under the No Action Alternative. 

3.8 General Fish and Wildlife 
3.8.1 Affected Environment 

3.8.1.1 Common Terrestrial Species 
A list of common terrestrial wildlife species in the study area was generated using the same EPA and 
CEC ecoregion GIS data (EPA 2013; CEC 2010; Wiken et al. 2011) used to describe vegetation and 
plant species in the study area. There are 12 Level III terrestrial ecoregions in the study area (Table 
3-9). Table 3-14 lists some representative wildlife species in the study area by ecoregion. 

Table 3-14. Wildlife Species Representative of the Study Area by Ecoregion 

Ecoregion Name Common and Typical Wildlife Species State 
(% of Study Area) 

North Central Hardwood 
Forests 

White-tailed deer, coyote, gray fox, red fox, 
beaver, raccoon, fisher, otter, mink, gray 
squirrel, wild turkey, sandhill crane, turkey 
vulture, ruffed grouse, Canada goose, wood 
thrush, wood turtle 

MN, WI, MI (17%) 

Northern Lakes and 
Forests 

Moose, black bear, gray wolf, white-tailed 
deer, snowshoe hare, ruffed grouse, pileated 
woodpecker, bald eagle, turkey vulture, 
common loon, northern goshawk, merlin, 
spruce grouse, eastern red-backed salamander 

MN, WI, MI (36%) 

Western Corn Belt Plains White-tailed deer, beaver, raccoon, red-tailed 
hawk, barn owl, bobwhite quail, western 
meadowlark, Canada goose, pheasant, gray 
partridge, mallard, teal, Great Plains toad 

MN, WI (8%) 

Driftless Area White-tailed deer, coyote, gray fox, red fox, 
beaver, raccoon, fisher, otter, mink, gray 
squirrel, red-shouldered hawk, broad-winged 
hawk, turkey vulture, ruffed grouse, wild 
turkey, wood thrush, wood turtle 

MN, WI (7%) 

Eastern Corn Belt Plains White-tailed deer, coyote, red fox, gray fox, big 
eared bat (in IN only), white-footed mouse, 
cottontail rabbit, eastern mole, indigo bunting, 
eastern bluebird, Canada warbler, American 
redstart, tree sparrow 

MI (<1%) 
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Ecoregion Name Common and Typical Wildlife Species State 
(% of Study Area) 

Huron/Erie Lake Plains White-tailed deer, raccoon, woodchuck, downy 
woodpecker, green-backed heron, wood duck, 
snapping turtle, northern water snake 

MI (2%) 

Southern Michigan/ 
Northern Indiana Drift 
Plains 

White-tailed deer, coyote, red fox, gray fox, 
beaver, river otter, mink, Canada warbler, 
upland sandpiper, wood thrush, wood turtle, 
common mudpuppy 

MI (11%) 

Northern Minnesota 
Wetlands 

Black bear, gray wolf, white-tailed deer, 
snowshoe hare, mink, river otter, bald eagle, 
osprey, common loon, northern goshawk, 
sharp-tailed grouse 

MN (4%) 

Aspen 
Parklands/Northern 
Glaciated Plains 

Significant numbers of waterfowl at the edge 
of the prairie pothole region; white-tailed 
deer, coyote, snowshoe hare, cottontail, red 
fox, northern pocket gopher, Franklin’s ground 
squirrel, sharp-tailed grouse, black-billed 
magpie 

MN (2%) 

Lake Manitoba and Lake 
Agassiz Plain 

Significant numbers of waterfowl at this edge 
of the prairie pothole region; white-tailed 
deer, coyote, red fox, jackrabbit, cottontail 
rabbit, raccoon, muskrat, sharp-tailed grouse, 
ring-tail pheasant, geese, ducks, ground 
squirrel 

MN (5%) 

Southeastern Wisconsin 
Till Plains 

White-tailed deer, red fox, coyote, raccoon, red 
squirrel, gray squirrel, wild turkey, Canada 
goose, sandhill crane 

WI (5%) 

Central Corn Belt Plains White-tailed deer, coyote, bobcat, meadow 
vole, Canada goose, mallard duck, black-
capped chickadee, upland sandpiper, Illinois 
mud turtle, and Illinois chorus frog 

WI (<1%) 

Sources: EPA 2013; CEC 2010; Wiken et al. 2011 
MI=Michigan; MN=Minnesota; WI=Wisconsin. 

3.8.1.2 Common Aquatic Species 
A list of common aquatic species in the study area was generated using the same EPA and CEC 
ecoregion GIS data (EPA 2013; CEC 2010; Wiken et al. 2011) used to describe vegetation and plant 
species in the study area. Aquatic habitats that support fish and other aquatic resources in the study 
area include rivers, streams, lakes, and ponds. Section 3.6.1.1, Surface Waters, summarizes the 
extent of these habitats and general conditions (e.g., water quality) in the study area. Table 3-15 lists 
some representative aquatic species in the study area by ecoregion. 

Table 3-15. Aquatic Species Representative of the Study Area by Ecoregion 

Ecoregion Name Common and Typical Aquatic Speciesa State 
(% of Study Area) 

North Central 
Hardwood Forests 

Northern pike, walleye, carp, bluegill, green 
sunfish, non-biting midges, scud, detritus worms 

MN, WI, MI (17%) 

Northern Lakes and 
Forests 

Lake trout, cisco, salmon, rock bass, yellow 
perch, muskellunge, walleye, brook trout, spiny 
crawler mayflies, black flies, non-biting midges 

MN, WI, MI (36%) 
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Ecoregion Name Common and Typical Aquatic Speciesa State 
(% of Study Area) 

Western Corn Belt 
Plains 

Walleye, northern pike, bluegill, creek chub, 
sand shiner, green sunfish, Johnny darter, 
central stoneroller, fathead minnow, white 
sucker, fantail darter, common carp, non-biting 
midges, net-spinning caddisflies, detritus worms 

MN, WI (8%) 

Driftless Area Northern pike, walleye, and largemouth bass, 
smallmouth bass, black flies, detritus worms, 
water mites 

MN, WI (7%) 

Eastern Corn Belt Plains Bluebreast darter, redside dace, creek chub, 
sand shiner, white sucker, redhorse, yellow 
bullhead, smallmouth bass, orange-spotted 
sunfish, green sunfish, greenside darter, 
logperch darter, net-spinning caddisflies, non-
biting midges, riffle beetles 

MI (<1%) 

Huron/Erie Lake Plains Flathead catfish, greater redhorse, creek chub, 
striped shiner, smallmouth bass, walleye, 
pugnose shiner, stonecat, net-spinning 
caddisflies, small minnow mayflies, non-biting 
midges 

MI (2%) 

Southern Michigan/ 
Northern Indiana Drift 
Plains 

Northern pike, walleye, salmon, steelhead, 
brown trout, creek chub, sand shiner, green 
sunfish, Johnny darter, central stoneroller, 
fathead minnow, white sucker, fantail darter, 
common carp 

MI, IN (11%) 

Northern Minnesota 
Wetlands 

Lake trout, cisco, squaregilled mayflies, flat-
headed mayflies, pea clams 

MN (4%) 

Aspen 
Parkland/Northern 
Glaciated Plains 

Largemouth bass, smallmouth bass, walleye, 
paddlefish, Asian carp, channel catfish, flathead 
catfish, shovelnose sturgeon, walleye, net-
spinning caddisflies, black flies, detritus worms 

MN (2%) 

Lake Manitoba and Lake 
Agassiz Plain 

Perch, walleye, sturgeon, channel catfish, 
smallmouth bass, sauger, walleye, northern 
pike, common carp, stonecat, madtom, net-
spinning caddisflies, small minnow mayflies, 
dance flies 

MN (5%) 

Southeastern Wisconsin 
Till Plains 

Perch, northern pike, and brook trout, walleye, 
northern pike, bluegill, creek chub, green 
sunfish, Johnny darter, central stoneroller, 
fathead minnow, white sucker, fantail darter, 
common carp, salmon, steelhead, brown trout, 
net-spinning caddisflies, freshwater isopods, 
black flies 

WI (5%) 

Central Corn Belt Plains Common carp, creek chub, bluntnose minnow, 
central stoneroller, emerald shiner, northern 
hogsucker, red shiner, sand shiner, fantail 
darter, Johnny darter, detritus worms, net-
spinning caddisflies, riffle beetles 

WI (<1%) 

Sources: EPA 2013; CEC 2010; Wiken et al. 2011 
MI=Michigan; MN=Minnesota; WI=Wisconsin. 
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3.8.1.3 Species of Greatest Conservation Need 
Each state in the study area has developed a State Wildlife Action Plan (SWAP) in collaboration with 
the Service. A SWAP considers all the wildlife species in a state, identifies those for which there is a 
conservation concern due to population trends and threats to habitat and the species, and describes 
strategies and actions which, if implemented, will stabilize or reverse the declines of those species. 
Species identified in these plans are referred to as Species of Greatest Conservation Need (SGCN). 
Table 3-16 summarizes the number of SGCN by class and state, as identified in each state’s current 
SWAP. 

Table 3-16. Number of Species of Greatest Conservation Need in the Study Area by State 

Species Class MI MN WI 
Mammals 11 27 13 
Birds 45 92 68 
Reptiles 17 15 20 
Amphibians 11 8 4 
Fish 26 43 26 
Freshwater Mussels & Clams (Mollusks) 38 30 24 
Snails 61 5 21 
Crustaceans/Crayfish 2 0 1 
Insects, Spiders & Other Arthropods, Other Invertebrates 90 126 240 
Total 301 346 417 

Sources: Michigan DNR 2015; Minnesota DNR 2016; Wisconsin DNR 2015 

3.8.2 Environmental Consequences – Proposed Action 
The Covered Activities and conservation strategy can potentially affect fish and wildlife species 
where habitat is altered in association with forest management activities. Effects can be adverse or 
beneficial depending on the species and timing of activities. Impacts on fish and wildlife are 
described qualitatively for tree removal and associated activities, prescribed fire, and 
implementation of the conservation strategy. The impact discussion focuses more on terrestrial 
species because Covered Species do not occur in aquatic habitats, and, by definition, Covered 
Activities only occur where take of Covered Species occurs (and where the ITPs apply). Covered 
Activities that occur adjacent to aquatic habitats could result in some limited impacts (see Section 
3.6.2, Environmental Consequences – Proposed Action). 

3.8.2.1 Habitat Loss, Degradation, Alteration, or Improvement 
Construction and maintenance of roads and trails would require tree removal, which would result in 
a long-term or permanent loss of habitat. This impact is not anticipated to be significant due to the 
limited area affected. Tree harvests and prescribed fires would mimic the effects of historic natural 
disturbances in habitats within the study area. Immediately following tree removal or prescribed 
fires, a change in habitat structure and composition would occur. Once the activities are completed, 
vegetation would regenerate in the understory and canopy. Composition of the forest stand 
generally would remain the same in the long-term, although more shade intolerant species may 
dominate in the early stages of forest succession (Thompson and Dessecker 1997). Immediately 
following Covered Activities, more sunlight would reach the forest floor and increase the abundance 
and diversity of grasses, forbs, and tree seedlings. Increases in insects and plants that provide food 
sources for wildlife species such as turkeys, bears, deer, squirrels, ruffed grouse, and some species of 
migratory birds would accompany these changes. Species common to late-seral forests may be 
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adversely affected in the short term immediately following prescribed fires and tree removal; 
however, creating a mosaic of successional stages in the forest would lead to future suitable habitat 
for species that occur in mature, closed-canopy forests. 

Changes to vegetative cover in the vicinity of aquatic ecosystems may alter water quantity and 
quality through increased runoff events and sedimentation due to increased erosion in upland areas 
and within waterbodies (see Section 3.6.2, Environmental Consequences – Proposed Action). Impacts 
on aquatic wildlife may include reduced survival of juveniles of aquatic species in areas with 
increased water yields and turbidity. Implementation of BMPs, as well as state and federal 
requirements for protecting water quality, would reduce or eliminate the risk to aquatic wildlife. 

It is standard practice to retain certain live and dead trees during the course of timber harvest for all 
the wildlife and environmental benefits they provide. A retained tree enhances biodiversity by its 
contribution to the next stand of trees and by providing an element of structural complexity, which 
influences the plant community. At the site or stand level, snags, cavity, legacy, and mast-producing 
trees, as well as trees with loose bark or cracks/open seams, provide important roosting elements 
for bats. State tree-retention guidelines provide a mechanism for perpetuating these critical 
structural features within and across upland, wetland, and riparian stands comprising various sizes, 
shapes, and seral stages of trees. Tree retention guidelines are applied to all DNR-administered 
lands. Collectively, tree-retention guidelines focus on retaining snags (dead standing trees), trees 
with cavities (which could include snags), hollow trees, and healthy trees that are representative of 
the forest stand subject to harvest. Depending upon current stand conditions and species 
composition, recruitment of live trees may be required to increase the pool of future snags and mast 
producers.  

Although the three State DNR’s tree retention guidelines differ slightly from each other, they all are 
consistent with or exceed the recommendations in Beneficial Forest Management Practices for 
WNS-Affected Bats: Voluntary Guidance for Land Managers and Woodland Owners in the Eastern 
United States (Johnson and King 2018). The Johnson and King recommendations and State retention 
guidelines ensure continual availability of snags and other suitable roost trees while maintaining a 
mosaic of forest types and seral stages across the landscape to support multiple bat species. In 
addition to protecting known roost trees across the Plan Area, the State DNRs would further 
minimize impacts to covered bats by establishing Bat Protection Zones maintaining high-quality 
roosting and swarming/staging habitat with minimal management. Within these Bat Protection 
Zones, no timber harvest would be allowed during pup season (June 1 – July 31) and during the rest 
of the year, the only timber harvest that would be allowed is that which would be beneficial to bats. 

All three State DNRs manage the land under their respective statutory control according to refined 
and comprehensive forestry BMPs that include the protection of water quality, harvesting guidelines 
that encompass overstory retention targets important to wildlife, and sustainable forestry standards 
that ensure forests are managed to meet multiple needs today without jeopardizing those in the 
future. Forestry BMPs protect habitat at the site level by safeguarding water quality in wetlands, 
streams, and lakes and promoting terrestrial and aquatic resources (National Association of State 
Foresters 2022; Warrington et al. 2017; Cristan et al. 2016; Fulton and West 2002). Water 
availability is important for bats (Yates and Muzika 2006) as is a reliable source of insects 
(Stahlshmidt et al. 2012). Streams provide water, serve as travel corridors for wildlife (including 
bats), and harbor aquatic insects important to bats’ diets (Palik et al. 2000). Wetlands serve as water 
sources and foraging areas for wildlife. Managed riparian areas often provide late-successional 
stands and roost trees for bats. All three states have resource protection programs (BMP manuals, 
forest management and silviculture guidance documents, and timber sale contracts [Michigan]) that 
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provide specific guidance on how to avoid and minimize impacts on aquatic resources from DNR 
activities. As such, BMPs provide valuable, widespread habitat protections that benefit wildlife. 

In summary, forest management activities are ongoing on Covered Lands and would continue to 
cause changes in wildlife habitats. Permanent habitat removal would not be significant due to the 
limited area affected. Prescribed fire and tree removal effects on habitats would result in adverse 
conditions in the short-term but would be beneficial in the long term; some individual animal loss 
could occur, but in mimicking natural processes, these activities restore conditions on the landscape 
that benefit natural communities. Any potential increase in forest management activities under the 
Proposed Action relative to baseline conditions is not anticipated to significantly affect habitat. 

3.8.2.2 Effects on Fish and Wildlife 
The presence of humans and mechanized equipment and subsequent increase in noise disturbance 
during Covered Activities may cause wildlife to avoid the immediate area. The majority of wildlife 
species are expected to disperse into nearby habitats in response to disturbance from the increase 
in human activity. Some individuals may return to the newly disturbed area following completion of 
activities. Noise impacts from increased human activity would be temporary and limited to the 
duration of activities in the treatment areas. Implementing prescribed fire and timber harvest 
activities may result in the injury or mortality of individuals. Species that are less mobile, such as 
small mammals, reptiles, amphibians, and nesting birds, may not be able to disperse in response to 
disturbance. As a result, individual small mammals, reptiles, amphibians, and birds may be injured 
or killed during Covered Activities.  

A spill of hazardous materials during Covered Activities could directly affect wildlife through 
ingestion or contact, or, if a spill were to reach a surface water, affect aquatic habitat and water 
quality. Implementation of standard operating procedures during Covered Activities would reduce 
or eliminate the potential for spills such that the risk of exposure to habitats and wildlife would be 
minimal, with no anticipated population-level effects. 

In summary, the effects of Covered Activities on fish and wildlife from presence of humans and 
operation of mechanized equipment would not be significant due to the short-term and temporary 
nature of these potential impacts. Covered Activities already occur on Covered Lands and other non-
federal lands, and any potential increase in forest management activities under the Proposed Action 
relative to baseline conditions is not anticipated to significantly affect fish and wildlife. 

3.8.2.3 Effects from Conservation Strategy Implementation 
Although most forest management activities would have short-term adverse, but long-term 
beneficial impacts on habitat and wildlife, the HCP conservation strategy would prohibit forest 
management activities in some areas, resulting in avoiding and minimizing short-term adverse 
habitat and wildlife impacts. Conservation measures include a 2.5-mile buffer around known 
Indiana bat maternity roost trees and captures; 0.25-mile buffer around known hibernacula 
entrances with timber harvest restrictions; establishing bat protection zones with restrictions on 
timber harvest; and restricting construction of new roads and trails in modeled bat habitat. In the 
areas where these conservation measures are implemented, habitats and wildlife would not be 
exposed to the same level of potential impact that could have otherwise occurred under the No 
Action Alternative. 
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3.9 Covered Species 
3.9.1 Affected Environment 

The State DNRs are requesting incidental take coverage for four bat species that hibernate in caves 
and mines and that inhabit forest from spring to fall: Indiana bat, northern long-eared bat, little 
brown bat, and tricolored bat. This section provides a brief summary of each Covered Species; full 
species details can be found in the HCP. 

3.9.1.1 Indiana Bat 
The Indiana bat, which currently occurs only in Michigan among the three states, is a medium-sized, 
insectivorous bat that ranges from New Hampshire south to North Carolina and west to the Great 
Plains. Factors such as habitat loss and degradation, disturbance during hibernation, and 
environmental contamination contributed to the species’ decline. The Service listed the species as 
endangered on March 11, 1967 (32 Federal Register [FR] 4001). In addition to these factors, WNS 
has emerged as a major threat to Indiana bat populations, causing the loss of approximately 19 
percent of the population since 2007 (USFWS 2019). 

3.9.1.2 Northern Long-eared Bat 
The northern long-eared bat, which occurs in all three of the states, is a medium-sized, insectivorous 
bat distinguished from other eastern species of Myotis by its long ears. The species ranges from 
easternmost Quebec to Saskatchewan in Canada and south to the Florida panhandle. The 
predominant threat to northern long-eared bats is WNS; studies of northern-long eared bat 
populations in the northeastern United States have shown a 98 to 99 percent decline in the number 
of hibernating northern-long eared bats since the arrival of WNS in 2006, and WNS has spread 
steadily throughout the species’ range since then (USFWS 2022a). The Service published a proposed 
rule to list northern long-eared bats as endangered under the ESA on October 2, 2013 (78 FR 
61046), but subsequently revised this on January 15, 2015 to propose its listing as threatened. The 
Service published a final listing rule designating northern long-eared bats as threatened on April 2, 
2015 (80 FR 17974). In addition to the listing rule, the Service finalized a Section 4(d) rule 
exempting take that would occur as a result of certain activities, including most forest management 
activities, from the ESA’s section 9 take prohibition (81 FR 1900). Under the 4(d) rule, incidental 
take resulting from tree removal is only prohibited if it: (1) occurs within 0.25 mile of known 
northern long-eared bat hibernacula; or (2) cuts or destroys known, occupied maternity roost trees 
or any other trees within a 150-foot radius around the known, occupied maternity tree during the 
pup season (June 1 to July 31). This effectively exempted take that might result from forest 
management activities in a large portion of the species’ range. However, on March 23, 2022, the 
Service issued a proposed rule to reclassify the northern long-eared bat as an endangered species. If 
the Service finalizes the rule as proposed, it would reclassify this species as an endangered species 
and remove its species-specific 4(d) rule. 

3.9.1.3 Little Brown Bat 
The little brown bat, once among the most common and wide-spread bat species in North America 
characterized by conspicuous maternity colonies and relatively stable populations, is now in rapid 
decline due to WNS (Kunz and Reichard 2010). While little brown bats were likely present in the 
region prior to settlement, mining activities facilitated some of the largest concentrations of this 
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species ever observed. Ten different mines in the region once contained more than 10,000 
individuals each. Three mines in Wisconsin each contained more than 300,000 little brown bats. The 
little brown bat is not currently listed under the ESA, but a recently completed status review found 
evidence of dramatic and widespread declines throughout the eastern United States (Tinsley 2016). 
Similarly, recent data provide evidence of catastrophic population losses of greater than 70 percent 
throughout Michigan, Minnesota, and Wisconsin. Along with tricolored bats, the Service is 
conducting a discretionary status review of the species to determine whether its listing under ESA 
as endangered or threatened is warranted. The Service expects to complete that analysis and 
publish its findings in the Federal Register by October 2022. 

3.9.1.4 Tricolored Bat 
The tricolored bat, also known as the eastern pipistrelle, is wide-ranging over most of the eastern 
United States (including the Lake States) and southern Canada. This species is also in decline 
because of WNS as well as habitat loss and fragmentation (Minnesota DNR 2022a). Prior to 
settlement, the species was likely restricted to karst landscapes (Brack and Mumford 1984), but 
mining provided numerous opportunities for the species to expand its range (Brown and Kurta 
2013; Kurta and Smith 2014). The tricolored bat is not currently listed under the ESA; however, the 
Service is currently evaluating whether to propose to list the species or not (82 FR 60362). Along 
with little brown bats, the Service is conducting an analysis for a formal review of the species to 
determine whether its listing under ESA as endangered or threatened is warranted. The Service 
expects to complete that analysis and publish its findings in the Federal Register by October 2022. 

3.9.2 Environmental Consequences – Proposed Action 

3.9.2.1 Forest Management Activities 
Impacts from forest management activities (i.e., timber harvest and related forest management 
practices; roads and trail construction, maintenance, and use; and prescribe fire) on Covered Species 
are discussed in detail in HCP Chapter 4, Potential Effects of Covered Activities, and are summarized 
in this section. The HCP uses acres of habitat impacted as a surrogate to estimate incidental take; 
these amounts are limits (or caps) on the total allowable amount of habitat impacts and, therefore, 
incidental take expected over the 50-year term of the ITPs. Annual take limits are provided for 
timber harvest (the Covered Activity resulting in the most incidental take) and prescribed fire. Other 
Covered Activities (i.e., roads and trail maintenance and use) are ongoing efforts that are not easily 
or reliably quantified and that, with conservation measures, result in a very small amount of take. 
Furthermore, these Covered Activities often occur as part of forest management. Therefore, the HCP 
assumes that any incidental take from these other Covered Activities is captured by the conservative 
calculations for timber harvest and prescribed fire. 

Table 3-17 summarizes direct effects on Covered Species. Few bats are expected to be directly 
affected by Covered Activities each year due in large part to the small amount of land that is 
harvested during the Covered Species’ active season and the current low bat populations (see HCP 
Tables 4-6 through 4-10, 4-14 through 4-17, and 4-21 through 4-24). Effects on individual bats are 
expected to be minor. Effects are generally positive in the case of timber harvest and mostly positive 
in the case of prescribed fire. 
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Table 3-17. Summary of Potential Direct Effects Associated with Covered Activities on Covered Lands by State 

States and Bats 
Timber Harvest Prescribed Fire All Impacts 

Acres Harvested/Year Bats Impacted/Year Acres Burned Bats Impacted Bats Impacted 
Total Acres While Bats Present Killed Disturbed All Fires Forest Killed Disturbed Killed Disturbed 

MICHIGAN 
Indiana bat 
Annual 176,378 7,154 0.04 0.88 8,400 2,907  < 0.01 0.11 < 1 1 
50 Years 8,818,920 357,677 2.10 44.24 420,000 145,338  0.07 5.63 2 50 
Northern long-eared bat 
Annual 176,378 37,436 1.93 50.14 8,400 2,907  0.06 1.06 2 51 
50 Years 8,818,920 1,871,779 96.33 2,506.79 420,000 145,338  3.15 53.13 99 2,560 
Little brown bat 
Annual 176,378 27,665 7.48 235.59 8,400 2,907  0.25 4.80 8 240 
50 Years 8,818,920 1,383,230 374.19 11,779.47 420,000 145,338  12.25 239.94 386 12,019 
Tricolored bat 
Annual 176,378 22,435 <0.01 0.05 8,400 2,907  < 0.01 0.02 < 1 < 1 
50 Years 8,818,920 1,121,772 0.13 2.69 420,000 145,338  <0.01 0.98 < 1 4 
MINNESOTA 
Northern long-eared bat 
Annual 138,131 13,462 0.65 12.86 38,241 6,995  0.14 2.34 1 15 
50 Years 6,906,535 673,119 32.56 643.16 1,912,050 349,739  6.96 117.20 40 760 
Little brown bat 
Annual 138,131 13,223 1.29 21.49 38,241 6,995  0.28 4.09 2 26 
50 Years 6,906,535 661,136 64.55 1,074.30 1,912,050 349,739  13.81 204.46 78 1,279 
Tricolored bat 
Annual 138,131 8,518 0.01 0.17 38,241 6,995  < 0.01 0.55 < 1 1 
50 Years 6,906,535 425,906 0.54 8.50 1,912,050 349,739  0.12 27.38 1 36 
WISCONSIN 
Northern long-eared bat 
Annual 185,803 40,673 0.39 10.60 30,800 5,080  0.03 0.42 < 1 11 
50 Years 9,290,139 2,033,642 19.60 529.87 1,540,000 253,992  1.26 21.23 21 551 
Little brown bat 
Annual 185,803 40,389 6.02 187.07 30,800 5,080  0.39 7.29 6 194 
50 Years 9,290,139 2,019,430 300.90 9,353.57  1,540,000 253,992  19.40 364.47 320 9,718 
Tricolored bat 
Annual 185,803 19,663 0.06 1.35 30,800 5,080  < 0.01 0.26 < 1 2 

50 Years 9,290,139 983,130 3.14 67.34 1,540,000 253,992  0.20 12.80 3 80 
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States and Bats 
Timber Harvest Prescribed Fire All Impacts 

Acres Harvested/Year Bats Impacted/Year Acres Burned Bats Impacted Bats Impacted 
Total Acres While Bats Present Killed Disturbed All Fires Forest Killed Disturbed Killed Disturbed 

LAKE STATES TOTAL 
Indiana bat 
Annual 176,378 7,154 0.04 0.88 8,400 2,907  < 0.01 0.11 < 1 1 
% Regional Population 0.01% 0.28% -- -- -- 0.04% 0.01% 0.31% 
50 Years 8,818,920 357,677 2.10 44.24 420,000 145,338  0.07 5.63 2 50 
Northern long-eared bat  
Annual 500,312 91,571 2.97 73.60 77,441 14,981  0.23 3.83 3 77 
% Regional Population 0.01% 0.34% -- -- -- 0.02% 0.01% 0.36% 
50 Years 25,015,594 4,578,539 148.49 3,679.82 3,872,050 749,069  11.37 191.56 160 3,871 
Little brown bat 
Annual 500,312 81,276 14.79 444.15 77,441 14,981  0.91 16.18 16 460 
% Regional Population 0.01% 0.31% -- -- -- 0.01% 0.01% 0.32% 
50 Years 25,015,594 4,063,796 739.65 22,207.34 3,872,050 749,069  45.46 808.87 785 23,016 
Tricolored bat 
Annual 500,312 50,616  0.08 1.57 77,441 14,981  0.01 0.82 < 1 2 
% Regional Population 0.02% 0.46% -- -- -- 0.24% 0.02% 0.70% 
50 Years 25,015,594 2,530,807 3.82 78.54 3,872,050 749,069  0.32 41.16 4 120 

Source: HCP 
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3.9.2.2 Effects from Conservation Strategy Implementation 
Implementation of the HCP conservation strategy would result in beneficial impacts on Covered 
Species, as detailed in HCP Section 5.4, Beneficial and Net Effects. The conservation strategy avoids, 
minimizes, and mitigates the impacts of forest management activities such that the estimated 
incidental take is fully offset. Quantifying the offset is difficult because the exact location of bats is 
often unknown (making it difficult to quantify avoidance), and efforts to understand fecundity and 
recruitment of bats are in their infancy. However, the forest management activities support the 
creation of high-quality bat habitat (Yates and Muzika 2006; Sparks et al. 2009; Womack et al. 2013; 
Starbuck et al. 2015; Womack 2017). The State DNRs protect and sustainably manage over 9 million 
acres of forestland. This management protects potential habitat for bats, keeps forestlands from 
being developed, prevents habitat fragmentation, and maintains foraging and roosting habitat over 
time at the landscape level. 

The conservation strategy increases stewardship outside DNR lands by promoting bat-friendly 
forestry practices, engaging in educational outreach efforts, and incorporating bat-friendly BMPs 
into professional timber harvester training. Minimizing injury and mortality of bats during forest 
management activities is achieved by leaving snags trees undisturbed (except in cases that threaten 
forest health and human safety), protecting known occupied maternity roosts with seasonal 
avoidance buffers, minimizing impacts within Bat Protection Zones, and implementing bat-friendly 
prescribed burn strategies. Impact minimization measures would also be implemented during road 
and trail construction. Table 3-18 highlights the HCP’s beneficial effects on Covered Species that 
contribute to offsetting take. 

Monitoring activities would evaluate the outcome of the HCP’s conservation strategy, advance 
scientific understanding of Covered Species and their management, and allow for modification of 
conservation measures in order to better achieve the HCP’s biological goals. Monitoring program 
details are included in HCP Section 5.6, Monitoring. Additionally, the HCP’s adaptive management 
program (HCP Section 5.5, Adaptive Management) describes processes for addressing specific 
uncertainties (e.g., status of the Covered Species during the permit term, shifts in bat distribution 
caused by climate change, and shifts in the location of roosts and hibernacula entrances) and allows 
for flexibility if monitoring reveal that HCP’s specific habitat objectives are not being met. 
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Table 3-18. Beneficial Effects on Covered Species that Contribute to the Net Effect Analysis  

Covered 
Species Beneficial Effects that Offset Take 

Indiana bat • Protection and management of 4.2 million acres of forestland in Michigan that 
cannot be developed. In addition, no timber harvest is allowed on 150,000 
acres of these forestlands. 

• Management and enhancement activities on approximately 15,460 acres of 
summer habitat each year on Michigan DNR lands. 

• Management and enhancement activities on approximately 23,011 acres per 
year on other non-federal forest in Michigan located on private or 
county/municipal lands. 

• Year-round protective buffers (150 feet) around all known Indiana bat 
maternity roosts.  

• Seasonal 2.5-mile buffers around known Indiana bat maternity roost trees and 
capture locations that provide additional protection for maternity roosts during 
the pup season. 

• Public outreach, WNS research, and training associated with Indiana bats and 
WNS. 

Northern long-
eared bat 

• Protection and management of 9.2 million acres of forestland in the Lake States 
that cannot be developed. In addition, no timber harvest is allowed on over 
200,000 acres of these forestlands. 

• Management and enhancement activities on approximately 146,400 acres 
summer habitat each year for northern long-eared bats on State DNR 
administered lands. 

• Management and enhancement activities on approximately 370,354 acres per 
year on non-federal forest in the Lake States located on private or 
county/municipal lands. 

• Protective buffers (150 feet) around all known northern long-eared bat 
maternity roosts. 

• Protective buffers (0.25 miles) around all 33 known bat hibernacula entrances. 
• Management and enhancement activities on 33 known northern long-eared bat 

hibernacula entrances (15 Michigan, 11 Minnesota, and 19 Wisconsin). 
• Public outreach, WNS research, and training associated with northern long-

eared bats and WNS.  
Little brown bat • Protection and management of 9.2 million acres of forestland in the Lake States 

that cannot be developed. In addition, no harvest is allowed on over 200,000 
acres of these forestlands. 

• Management and enhancement activities on approximately 146,400 acres 
summer habitat for little brown bat each year on State DNR lands.  

• Management and enhancement activities on approximately 372,427 acres per 
year on non-federal forest in the Lake States located on private or 
county/municipal lands. 

• Protective buffers (150 feet) around all known little brown bat maternity 
roosts. 

• Protective buffers (0.25 miles) around all 33 known bat hibernacula entrances. 
• Management and enhancement activities on 33 known bat hibernacula 

entrances (10 Michigan, 11 Minnesota, and 12 Wisconsin). 
• Public outreach, WNS research, and training associated with little brown bats 

and WNS. 
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Covered 
Species Beneficial Effects that Offset Take 

Tricolored bat • Protection and management of 9.2 million acres of forestland in the Lake States 
that cannot be developed. In addition, no harvest is allowed on over 200,000 
acres of these forestlands. 

• Management and enhancement activities on approximately 92,367 acres 
summer habitat for tricolored bat each year on State DNR lands.  

• Management and enhancement activities on approximately 206,139 acres per 
year on non-federal forest in the Lake States located on private or 
county/municipal lands. 

• Protective buffers (150 feet) around all known occupied bat maternity roosts. 
• Protective buffers (0.25 miles) around all 33 known bat hibernacula entrances. 
• Management and enhancement activities on 33 known bat hibernacula 

entrances (10 Michigan, 11 Minnesota, and 12 Wisconsin). 
• Public outreach, WNS research, and training associated with tricolored bats and 

WNS. 
Source: HCP 
DNR = Department of Natural Resources; WNS = white-nose syndrome 

3.10 Special Status Species 
3.10.1 Affected Environment 

Special status species include: 1) ESA-listed species not covered in the HCP, 2) state-listed 
threatened and endangered species, 3) migratory birds protected by the Migratory Bird Treaty Act 
(MBTA) (16 U.S.C. § 703 et seq.), and 4) eagles protected by the Bald and Golden Eagle Protection 
Act (16 U.S.C. § 668 et seq.). The Service’s Information for Planning and Consultation (IPaC) online 
system (USFWS 2022b) was used to develop a list of federally listed threatened and endangered 
species in the study area for each state. Designated critical habitat GIS data (USFWS 2022c) were 
overlain with the study area to quantify designated critical habitat in each state and in Covered 
Lands. The list of migratory birds in the study area was obtained using IPaC, and bald and golden 
eagle information was obtained from publicly available USFWS information and available literature. 

State-listed threatened and endangered species are codified under state regulations. A list of state 
threatened and endangered species was obtained from reviewing state agency lists from the 
Minnesota DNR (as codified in Minnesota Rules, Chapter 6134), Wisconsin DNR (as codified in 
Wisconsin Administrative Rule NR 27), and Michigan DNR (as codified in Michigan Administrative 
Code R299.1021 – 299.1028). 

3.10.1.1 Federally Listed Species 
There are a number of federally listed species in the study area (Table 3-19). The HCP does not 
cover these species based on the following considerations: (1) either the Covered Activities will not 
result in incidental take of the species, (2) the State DNRs have other ESA section 10 permits in place 
for those species, (3) the listed species are not found on Covered Lands, or (4) insufficient data exist 
to cover the species. In all cases, either Covered Activities will avoid unpermitted incidental take of 
these listed species, or these species will be addressed in separate compliance processes, such as 
through ESA section 7 consultation or ESA section 10. Table 3-19 lists the federally threatened and 
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endangered species that occur or potentially occur in the study area and Table 3-20 lists the 
designated critical habitat in the study area. 

Table 3-19. Other Federally Listed Threatened and Endangered Species in the Study Area 

Species 
Federal 
Status 

 
Presence in Study Area by State 

Mammals 
Canada lynx (Lynx canadensis) T1 MI, MN, WI 
Gray wolf (Canis lupus) E/T1,2  MI, MN, WI  
Birds 
Piping plover (Charadrius melodus) E1  MI, MN, WI  
Red knot (Calidris canutus rufa) T3  MI, MN, WI  
Whooping crane (Grus americana) EXPN  MI, WI  
Reptiles 
Copperbelly water snake (Nerodia erythrogaster neglecta) T  MI  
Eastern massasauga (=rattlesnake) (Sistrurus catenatus) T  MI, WI  
Mussels 
Clubshell (Pleurobema clava) E  MI  
Higgins eye (pearlymussel) (Lampsilis higginsii) E  MN, WI  
Northern riffleshell (Epioblasma torulosa rangiana) E  MI  
Rayed bean (Villosa fabalis) E  MI  
Sheepnose mussel (Plethobasus cyphyus) E  MN, WI  
Snuffbox mussel (Epioblasma triquetra) E  MI, MN, WI  
Spectaclecase (mussel) (Cumberlandia monodonta) E  MN, WI  
Winged mapleleaf (Quadrula fragosa) E  MN, WI  
Insects 
Dakota skipper (Hesperia dacotae) T1  MN  
Hine’s emerald dragonfly (Somatochlora hineana) E1  MI, WI  
Hungerford’s crawling water beetle (Brychius hungerfordi) E  MI  
Karner blue butterfly (Lycaeides melissa samuelis) E3  MI, MN, WI  
Mitchell’s satyr butterfly (Neonympha mitchellii mitchellii) E  MI  
Monarch butterfly (Danaus plexippus) C  MI, MN, WI  
Poweshiek skipperling (Oarisma poweshiek) E1  MI, MN, WI  
Rusty patched bumble bee (Bombus affinis) E  MN, WI  
Fish 
Topeka shiner (Notropis topeka) E1  MN  
Plants 
American hart’s-tongue fern (Asplenium scolopendrium var. 
americanun) T  MI  

Dwarf lake iris (Iris lacustris) T  MI, WI  
Eastern prairie fringed orchid (Platanthera leucophaea) T  MI, WI  
Fassett’s locoweed (Oxytropis campestris var. chartaceae) T  WI  
Houghton’s goldenrod (Solidago houghtonii) T  MI  
Lakeside daisy (Hymenoxy herbacea) T  MI  
Leedy’s roseroot (Rhodiola integrifolia ssp. leedyi) T  MN  
Mead’s milkweed (Asclepias meadii) T  WI  
Michigan monkey-flower (Mimulus michiganensis) E  MI  
Minnesota dwarf trout lily (Erythronium propullans) E  MN  
Northern monkshood (Aconitum noveborancense) T  WI  
Pitcher’s thistle (Cirsium pitcheri) T  MI, WI  
Prairie bush-clover (Lespedeza leptostachya) T  MN, WI  
Western prairie fringed orchid (Platanthera praeclara) T  MN  

Source: USFWS 2022b 

http://www.fws.gov/midwest/endangered/pipingplover/index.html
http://www.fws.gov/northeast/redknot/
http://www.fws.gov/midwest/endangered/reptiles/cws/index.html
http://www.fws.gov/midwest/endangered/reptiles/eama/index.html
http://www.fws.gov/midwest/endangered/clams/index.html#clubshell
http://www.fws.gov/midwest/endangered/clams/index.html#higgins
http://www.fws.gov/midwest/endangered/clams/index.html#northern
http://www.fws.gov/midwest/endangered/clams/rayedbean/index.html
http://www.fws.gov/midwest/endangered/clams/snuffbox/index.html
http://www.fws.gov/midwest/endangered/clams/spectaclecase/index.html
http://www.fws.gov/midwest/endangered/clams/index.html#winged
http://www.fws.gov/midwest/endangered/insects/dask/index.html
http://www.fws.gov/midwest/endangered/insects/hed/index.html
http://www.fws.gov/midwest/endangered/insects/index.html#hunger
http://www.fws.gov/midwest/endangered/insects/kbb/index.html
http://www.fws.gov/midwest/endangered/insects/index.html#mitchell
http://www.fws.gov/midwest/endangered/insects/posk/index.html
http://www.fws.gov/midwest/endangered/fishes/index.html#topeka
http://www.fws.gov/midwest/endangered/plants/index.html#harts
http://www.fws.gov/midwest/endangered/plants/index.html#lakeiris
http://www.fws.gov/midwest/endangered/plants/epfo/index.html
http://www.fws.gov/midwest/endangered/plants/fassetts/index.html
http://www.fws.gov/midwest/endangered/plants/index.html#houghtons
http://www.fws.gov/midwest/endangered/plants/index.html#lakeside
http://www.fws.gov/midwest/endangered/plants/leedys/index.html
http://www.fws.gov/midwest/endangered/plants/meads/index.html
http://www.fws.gov/midwest/endangered/plants/index.html#michigan
http://www.fws.gov/midwest/endangered/plants/index.html#wildmonks
http://www.fws.gov/midwest/endangered/plants/index.html#pitchers
http://www.fws.gov/midwest/endangered/plants/prairiebushclover/index.html
http://www.fws.gov/midwest/endangered/plants/index.html#westorchid
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1 Species has designated critical habitat that overlaps the study area. 
2 Following a February 10, 2022, court decision, gray wolves in the contiguous 48 states and Mexico, with the exception of 
the Northern Rocky Mountain population, are now protected under the Endangered Species Act as threatened in MN and 
endangered in the remaining states (including MI and WS). Critical habitat for gray wolves in NM and MI and the 4(d) rule 
for gray wolves in MN were reinstated. 
3 Critical habitat is proposed for this species; proposed locations do not include the Lake States.  
C = candidate; E = endangered; EXPN = experimental population; T = threatened; MI = Michigan; MN = Minnesota; WI = 
Wisconsin. 

Table 3-20. Acres of Designated Critical Habitat in the Study Area and Covered Lands 

Species 
Michigan Minnesota Wisconsin 

Study Area Covered 
Lands 

Study 
Area 

Covered 
Lands 

Study 
Area 

Covered 
Lands 

Canada lynx NA NA 5,163,571 2,164,955 NA NA 
Dakota skipper NA NA 11,371 6,694 NA NA 
Gray wolf Isle Royale, 

MI1 
NA 5,781,697 2,908,559 NA NA 

Hine’s emerald 
dragonfly 

14,349 1,916 NA NA 8,608 6,098 

Piping plover 31,370 23,995 610 109 4,466 1,352 
Poweshiek 
skipperling 

1,538 516 16,763 10,618 1,651 1,644 

Topeka shiner2 NA NA 1,880,793 32,502 NA NA 
Sources: 43 FR 9607; USFWS 2022c 
1 Critical habitat on Isle Royale, Michigan is not contained within the USFWS’ GIS critical habitat data; the critical habitat 
designation per 43 FR 9607 is simply stated as “Isle Royale National Park.” 
2 The USFWS’s Topeka shiner GIS data delineates critical habitat as a polygon, but the official regulatory designation in 
Minnesota per 69 FR 44735 is 57 stream segments that total 605 linear miles. Because there is no USFWS GIS data for the 
linear steam distances, and therefore no ability to determine linear stream distances on Covered Lands, the numbers in the 
table are the USFWS GIS critical habitat polygons. 
NA = Not Applicable, as critical habit is not designated in these states or Covered Lands (in the case of gray wolf in 
Michigan). 

3.10.1.2 State-Listed Species 
The study area includes a total of 921 state-listed threatened and endangered species (Table 3-21). 
Plants comprise approximately 64 percent of these species. The full list of state protected species 
and their statuses can be found at the following state administrative rules/code: Minnesota 
Administrative Rule Chapter 6134; Wisconsin Administrative Rule NR 27; and Michigan 
Administrative Code R299.1021 – 299.1028. 

Table 3-21. State-Listed Threatened and Endangered Species in the Study Area 

Species Class Michigan Minnesota Wisconsin Total 
Mammals 7 2 5 14 
Birds 23 11 24 58 
Reptiles 5 5 7 17 
Amphibians 3 1 1 5 
Fish 18 9 20 47 
Freshwater Mussels and Clams 19 25 19 63 
Snails 23 - 4 27 
Insects, Spiders & Other Arthropods, Other 
Invertebrates 21 32 23 76 
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Species Class Michigan Minnesota Wisconsin Total 
Vascular Plants 282 179 130 591 
Fungi, Lichens, Mosses - 29 - 29 
Totals 401 293 233 927 

Sources: Minnesota Administrative Rule Chapter 6134; Wisconsin Administrative Rule NR 27; Michigan 
Administrative Code R299.1021 – 299.1028 
Note: State-listed species with federal status are included in this table. 

3.10.1.3 Bald and Golden Eagles 
The bald eagle was listed as an endangered species in 1966 under the Endangered Species 
Preservation Act, when the entire population in the lower 48 states was estimated at 834 
individuals. It was delisted in 2007 when recovery objectives were met, and in 2009 the population 
in the lower 48 states was estimated at 72,434 individuals (USFWS 2016). The Service currently 
estimates a population size of 316,700 bald eagles in the coterminous United States (USFWS 2020). 
In 2016, the Great Lakes bald eagle population, which occurs in the study area, accounted for 
approximately 38 percent (27,440 eagles) of the bald eagle population in the coterminous United 
States (USFWS 2016). The bald eagle remains protected under the Bald and Golden Eagle Protection 
Act (BGEPA) and the Migratory Bird Treaty Act (MBTA). 

Bald eagles occur in the study area year-round, and the Great Lakes bald eagle population is the 
largest breeding population in the lower 48 states (USFWS 2016). Most eagles in the Great Lakes 
population are concentrated in Minnesota, Wisconsin, and northern Michigan. Within the study area, 
bald eagles tend to nest and concentrate around the Great Lakes and other large water bodies, (e.g., 
Mississippi River).  

The golden eagle is protected under BGEPA and MBTA. In the United States, golden eagles are 
primarily found in the western states (west of the 100th Meridian, which includes the study area) 
(Katzner et al. 2020). Golden eagles do not breed in the eastern half of the United States (or the 
study area) but there is a limited wintering population in the eastern United States. In the study 
area, wintering migrants can be found throughout Michigan and northern Minnesota, and golden 
eagles are regular winter inhabitants in the bluff lands of southeast Minnesota and western 
Wisconsin (Minnesota DNR 2022b).  

Estimates of golden eagle population size are available for several parts of the western United States 
and for Alaska, and eastern North America (Katzner et al. 2020). In 2016, the population for the 
United States, including Alaska and the eastern states, was estimated at 40,000 (USFWS 2016). An 
estimate for the four Bird Conservation Regions of the western United States (which is most of the 
golden eagle’s range in the West, excluding California and Alaska) was approximately 27,400 
individuals (Good et al. 2007). This estimate was revised down as more data were collected and 
trends became apparent (Nielson et al. 2014). Estimates of population size in eastern North America 
are approximately 5,000 (Dennhardt et al. 2015). 

3.10.1.4 Migratory Birds 
The study area supports hundreds of migratory bird species. Migration through the study area 
generally begins in March with the movement of waterfowl, waterbirds, songbirds, raptors, and 
other bird species that overwinter in the southern United States and adjacent Mexico. In late April 
and May, the neotropical migrants that overwinter in Central and South America and the Caribbean 
islands arrive, along with shorebirds and the last of the raptor species. After the June-July breeding 
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period, species migration reverses, with shorebirds among the earliest of migrants. September is the 
peak of the small perching bird migration, with raptors and waterfowl continuing into November. 

Many migratory birds, particularly waterfowl and shorebirds, concentrate in “flyways” or migration 
corridors. All states in the study area are in the Mississippi Flyway. The main migration routes are 
along the Mississippi River Valley and associated large tributaries, north into Canada, and also 
across the relatively level plains between river systems where more dispersed migration occurs. 
Birds from the Atlantic Flyway also migrate to and from northern Michigan, Wisconsin, and 
Minnesota after overwintering around the Caribbean and Gulf of Mexico. 

The Service has delineated Birds of Conservation Concern Regions across the United States (USFWS 
2021). These regions, which are identified by number and name, represent ecologically distinct 
regions with similar bird communities, habitats, and resource management issues. Bird 
Conservation Regions in the study area include: 12 (Boreal Hardwood Transition), 23 (Prairie 
Hardwood Transition), 11 (Prairie Potholes), and 22 (Eastern Tallgrass Prairie). In addition to the 
bald and golden eagles, there are 34 Birds of Conservation Concern listed in these regions in the 
study area (Table 3-22). 

Table 3-22. Birds of Conservation Concern in the Study Area 

Species Probability of Presence State 
American golden-plover (Pluvialis dominica) Breeds elsewhere WI, MN, MI 
Black tern (Chlidonias niger) Breeds May 15 to Aug 20 WI, MN, MI 
Black-billed cuckoo (Coccyzus erythropthalmus) Breeds May 15 to Oct 10 WI, MN, MI 
Blue-winged warbler (Vermivora pinus) Breeds May 1 to Jun 30 MI 
Bobolink (Dolichonyx oryzivorus) Breeds May 20 to Jul 31 WI, MN, MI 
Canada warbler (Cardellina Canadensis) Breeds May 20 to Aug 10 WI, MN, MI 
Cerulean warbler (Dendroica cerulean) Breeds Apr 20 to Jul 20 WI, MN, MI 
Chestnut-collared longspur (Calcarius ornatus) Breeds May 1 to Aug 10 MN 
Clark’s grebe (Aechmophorus clarkii) Breeds Jun 1 to Aug 31 MN 
Common tern (Sterna hirundo hirundo) Breeds May 1 to Aug 31 WI, MN, MI 
Connecticut warbler (Oporornis agilis) Breeds Jun 15 to Aug 10 WI, MN, MI 
Eastern whip-poor-will (Antrostomus vociferous) Breeds May 1 to Aug 20 WI, MN, MI 
Evening grosbeak (Coccothraustes vespertinus) Breeds May 15 to Aug 10 WI, MN, MI 
Franklin's full (Leucophaeus pipixcan) Breeds May 1 to Jul 31 MN 
Golden-winged warbler (Vermivora chrysoptera) Breeds May 1 to Jul 20 WI, MN, MI 
Henslow's sparrow (Ammodramus henslowii) Breeds May 1 to Aug 31 WI, MN, MI 
Hudsonian godwit (Limosa haemastica) Breeds elsewhere WI, MN, MI 
Kentucky warbler (Oporornis formosus) Breeds Apr 20 to Aug 20 WI, MN, MI 
King rail (Rallus elegans) Breeds May 1 to Sep 5 WI, MN, MI 
Le Conte’s sparrow (Ammodramus leconteii) Breeds Jun 1 to Aug 15 WI, MN, MI 
Lesser yellowlegs (Tringa flavipes) Breeds elsewhere WI, MN, MI 
Long-eared owl (Asio otus) Breeds Mar 1 to Jul 15 WI, MN, MI 
Marbled godwit (Limosa fedoa) Breeds May 1 to Jul 31 WI, MN, MI 
Olive-sided flycatcher (Contopus cooperi) Breeds May 20 to Aug 31 WI, MN, MI 
Prairie warbler (Dendroica discolor) Breeds May 1 to Jul 31 MI 
Prothonotary warbler (Protonotaria citrea) Breeds Apr 1 to Jul 31 WI, MN, MI 
Red-headed woodpecker (Melanerpes erythrocephalus) Breeds May 10 to Sep 10 WI, MN, MI 
Ruddy turnstone (Arenaria interpres morinella) Breeds elsewhere WI, MN, MI 
Rusty blackbird (Euphagus carolinus) Breeds elsewhere WI, MN, MI 
Short-billed dowitcher (Limnodromus griseus) Breeds elsewhere WI, MN, MI 
Sprague's pipit (Anthus spragueii) Breeds May 10 to Aug 31 MN 
Willet (Tringa semipalmata) Breeds Apr 20 to Aug 5 MN 
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Species Probability of Presence State 
Wood Thrush (Hylocichla mustelina) Breeds May 10 to Aug 31 WI, MN, MI 
Yellow Rail (Coturnicops noveboracensis) Breeds May 15 to Sep 10 WI, MN, MI 

Source: USFWS 2022c 
MI=Michigan; MN=Minnesota; WI=Wisconsin 

3.10.2 Environmental Consequences – Proposed Action 
This section discusses impacts from Covered Activities on special-status species other than Covered 
Species. The impact mechanisms for special-status species are the same as those described in 
Section 3.8.2.2, Effects on Fish and Wildlife, and the reader should refer to this section for an 
overview of how Covered Activities may affect wildlife in general. 

3.10.2.1 Forest Management Activities 
As described above, the HCP does not cover other federally listed species based on the following 
considerations: either (1) the forest management activities will not result in incidental take of other 
federally listed species, (2) other listed species are not found on Covered Lands, (3) the species are 
covered by other ESA section 10 permits, or (4) insufficient data exist to cover other listed species. 
Direct impacts on federally listed aquatic species are not expected because Covered Activities, by 
definition, would not occur in surface waters (i.e., outside of ITP coverage). The potential for indirect 
impacts on federally listed aquatic species from forest management activities conducted in the 
vicinity of surface waters would be avoided or minimized by implementing BMPs and other 
requirements to protect surface waters (see Section 3.6.2, Environmental Consequences – Proposed 
Action). In all cases, either the forest management activities would avoid unpermitted incidental 
take of other listed species, or these species would be addressed in separate compliance processes, 
such as through ESA section 7 consultation or ESA section 10. Although take of other federally listed 
species would be avoided, the Service cannot rule out some potential that forest management 
activities may affect other federally listed species. 

Some of the designated critical habitats (Table 3-20) are non-forested landscapes (e.g., prairie, 
beaches, and certain open wetlands) where forest management does not occur. For other critical 
habitat, there are methods whereby the forest management activities are conducted to ensure 
effects to the habitat are insignificant or discountable. There would be no impact to Dakota skipper, 
piping plover, Poweshiek skipperling, or Topeka shiner critical habitat, because the activities are 
limited to impacts on forested Covered Species habitat, and the critical habitat for these species is 
not located where incidental take of Covered Species would occur. Similarly, the BMPs and other 
measures that protect wetlands would ensure that the potential effects of forest management 
activities on the Hine’s emerald dragonfly critical habitat are minor or insignificant. 

Canada lynx critical habitat occurs in four counties in northeast Minnesota: Cook, Koochiching, Lake, 
and St. Louis counties. Most of this critical habitat is within the Superior National Forest, which is 
federal property and thus not part of the Covered Lands.  

Much of the gray wolf’s critical habitat in northeastern Minnesota overlaps with the Canada lynx’s 
critical habitat and occurs on both federal and non-federal lands. The gray wolf’s critical habitat in 
Michigan is only on federal property (Isle Royale National Park) and thus not part of the Covered 
Lands. In forested areas that are designated critical habitat for Canada lynx and gray wolf outside 
federal lands in Minnesota, forest management would have positive and negative potential effects. 
The primary positive effect would be the contribution of sustainable forestry to maintaining the 
forested landscapes that are part of the critical habitat designations for both species. This is 
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particularly important when considering other types of land uses such as raising livestock or other 
human developments that may significantly increase the potential for conflicts (e.g., through 
depredations or increased traffic mortalities with greater landscape fragmentation). Additionally, 
continual forest regeneration promoted through management would create and enhance preferred 
habitat for important prey sources for lynx and wolves (e.g., snowshoe hares, white-tailed deer, 
moose, etc.). Some potential negative impacts include short-term habitat changes and operational 
impacts (e.g., noise, human activity). However, these impacts are expected to be minor and 
insignificant.   

Impacts on state endangered species, bald and golden eagles, and Birds of Conservation Concern 
from forest management activities would need to comply with state wildlife rules and codes, Bald 
and Golden Eagle Protection Act, and the Migratory Bird Treaty Act. The State DNRs’ compliance 
with rules and laws would avoid or minimize impacts on these species and therefore significant 
impacts are not expected. As discussed previously, prior to initiating management activities, 
proposed projects on State DNR lands are subject to a review to determine if there is a high 
likelihood of affecting a rare species (threatened, endangered, or special concern plant or animal 
species). Information resources used for the rare species review may include each State’s Natural 
Heritage database, survey reports, expert opinion, Service High Potential Zones and Ranges, and 
other rare species occurrence data such as known bald eagle nests. 

3.10.2.2 Effects from Conservation Strategy Implementation 
Although most forest management activities would have short-term adverse, but long-term 
beneficial impacts on habitat and wildlife, the HCP conservation strategy would prohibit forest 
management activities in some areas, resulting in avoiding and minimizing short-term adverse 
habitat and wildlife impacts. Conservation measures include a 2.5-mile buffer around known 
Indiana bat maternity roost trees and captures; 0.25-mile buffer around known hibernacula 
entrances with timber harvest restrictions; establishing bat protection zones with restrictions on 
timber harvest; and restricting construction of new roads and trails in modeled bat habitat. In the 
areas where these conservation measures are implemented, habitats and wildlife would not be 
exposed to the same level of potential impact that could have otherwise occurred under the No 
Action Alternative. Implementing the HCP’s conservation strategy is not expected to adversely affect 
special status species or their habitat.  

3.11 Cultural Resources 
3.11.1 Affected Environment  

Cultural resources (archaeological, architectural, and historical) encompass past and present 
expressions of human culture and history in the physical environment, such as prehistoric and 
historic archaeological sites, structures, objects, and districts that are considered important to a 
culture or community. They also include aspects of the physical environment, namely natural 
features and biota, which are a part of traditional ways of life and practices and are associated with 
community values and institutions. 

The study area for cultural resources is also known as the area of potential effects (APE). APEs 
associated with a potential undertaking (such as these proposed ITPs) are defined as “the 
geographic area or areas within which an undertaking may directly or indirectly cause alterations in 
the character or use of historic properties, if any such properties exist” (36 CFR § 800.16[d]). The 
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APE encompasses State DNR lands and other non-federal lands where Covered Activities and 
implementation of the conservation strategy activities in the HCP would result in ground 
disturbance or other impacts. This section describes the cultural resources setting, the types of 
cultural resources that may occur, and where they are likely to occur. 

NHPA section 106 (54 U.S.C. § 300101 et seq.) is the primary federal law governing the preservation 
of cultural and historic resources in the United States and requires that the National Register of 
Historic Places (NRHP) be considered when planning and implementing federal projects. The NRHP 
lists properties (e.g., districts, sites, buildings, structures, objects) of historic significance. The list of 
historic properties in the study area was developed using the NRHP. 

3.11.1.1 Cultural Resources Setting 
The entire study area was marked by the settlement of diverse groups of people over many 
thousands of years. Over time, the population of the study area changed from precontact to modern, 
and from forest to small communities and cities. Modern landforms in the Great Lakes region 
formed around 10,000 years before present (B.P.). Several Siouan-speaking and Algonquian-
speaking Native American tribes inhabited the region since at least 13,000 B.P. including the 
Anishinabe (Ojibwa or Chippewa), Kickapoo, Potawatomi, Shawnee, Ottawa, Menominee, Sauk, 
Winnebago, Iowa, Oto, and Missouria (AAANativeArts 2019). Hunting, gathering, and fishing were 
the major sources of food. Transportation was either by foot or eventually by canoe, while clothes 
were made of animal skins, and houses were mostly made of bark. Prior to European contact, 
extensive trade networks were formed throughout the region and continued throughout the contact 
period. Copper nuggets extracted from the region and fashioned into ornamental items have been 
found in the mounds in areas of the southern Midwest (Wisconsin Historical Society 2019). 

The fur trade in the study area, brought about by the French around 1500, was one of the earliest 
economic exchanges in North American history. The brigantine Le Griffon was built by French 
explorers and fur traders and became the first known sailing ship to travel the Great Lakes on 
August 7, 1679 (Karamanski 2017). In 1754, the British and French went to war over establishing a 
fur trade monopoly in what was known as the French-Indian War (U.S. Department of State 2009). 
British companies competed with one another after the French lost the war, and their stronghold on 
the fur trade, in 1763. By the 1870s, the fur trade had mostly died out in the area due to over-
trapping and the introduction and demand for silk. During this time, timber harvesting was quickly 
becoming the main source of wealth and income in the Midwest and would fuel the great financial 
and industrial rise of the region. Railroads were constructed during the 19th century and early 20th 
century, major canals opened, and an all-inland water route was established among the Midwest, 
Northeast, and the South, which made commerce and transportation of goods to different regions 
more efficient. Many passenger lines brought immigrants to the region to work at factories and the 
many different booming industries of the time, such as the emerging automobile industry. Increased 
urbanization and immigration to the region continued into the 20th century. Today, some of the 
major industries in the study area consist of shipping, mining, steel production, farming, and 
recreation and tourism. 

3.11.1.2 National Register of Historic Places 
There are 5,650 NRHP-listed cultural resources in the study area (Michigan, Minnesota, and 
Wisconsin) (NPS 2022). There are 520 NRHP-listed cultural resources in the Covered Lands, which 
mainly consist of historic built environment resources. These NRHP-listed or eligible resources, also 
known as historic properties, include buildings, districts, sites, cemeteries, and structures. It is 
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important to note that due to sensitivity restrictions, these counts do not include most 
archaeological resources that may be present in the study area, which could consist of sites, isolates, 
and traditional cultural properties; and location data is not typically publicly accessible for these 
types of resources.  

3.11.1.3 Native American Tribes 
Present day Michigan is home to 12 federally recognized tribes, while Minnesota and Wisconsin 
each contain 11 federally recognized tribes; all three states are also home to other, non-federally 
recognized tribes. At the time of contact with Europeans, the native tribes of the Great Lakes region 
predominantly spoke the Iroquois, Algonquin, and Siouan languages. With the presence of 
Europeans directly to the east, firearms, other western goods, and western diseases quickly spread 
throughout the native tribes. War amongst the tribes soon followed, in an effort by each tribe to gain 
the upper hand in trading with the European settlers. The Hurons initially dominated trade in the 
region before being destroyed by the Iroquois in the mid-1600s, while the Sioux were forced to 
move west from their lands by the Chippewa. Tribes quickly formed alliances with one colonial 
power after another as power shifted in the region. As permanent European settlements approached 
the native tribes’ homelands, final, desperate stands took place such as the Pontiac uprising from 
1763 to 1766, Tecumseh’s uprising between 1811 and 1813, the Black Hawk War in 1832, and the 
Sioux Uprising in Minnesota in 1862 (Library of Congress 2022).  

3.11.2 Environmental Consequences – Proposed Action 
Potential effects on historic properties are reviewed under the criteria of adverse effect at 36 CFR 
§ 800.5 (a)(1). An adverse effect on cultural resources is defined as an undertaking that may alter, 
either directly or indirectly, the integrity of any historic properties that qualify for inclusion on the 
NRHP. Adverse impacts may include those visual effects that diminish a property’s integrity, 
historical significance, or eligibility for listing on the NRHP; however, the temporary nature of the 
ground-disturbing Covered Activities would not result in any long-term visual impacts on the 
historic setting. The cultural resources in this EA are examined at a broad scale because the exact 
location and timing of Covered Activities in the study area are unknown. 

3.11.2.1 Effects from Covered Activities 
Certain Covered Activities would involve ground-disturbing activities that may adversely affect 
historic properties. Potential ground-disturbing Covered Activities include timber harvest and tree 
removal (which includes fire breaks), road and trail construction, and some forms of road and trail 
maintenance activities. Surface disturbance or even shallow ground disturbance from Covered 
Activities may disturb or expose previously buried cultural resources.  

Indirect adverse effects to known and unknown historic properties may occur through site 
vandalism and illegal site excavation of newly identified sites. Where Covered Activities result in 
additional erosion or alternations in the hydraulic cycle, indirect impacts on known or unknown 
cultural resources may also occur.  

In accordance with provisions set forth in criteria of adverse effect at 36 CFR § 800.5 (a)(1), 
potential adverse effects on historic properties from Covered Activities include: 

• Physical damage to part or all of the historic property 

• Change to the integrity of the property including the property setting 
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• Removal of historic property from its present location 

• Any alteration to the historic property not consistent with the Interior Standards for Treatment 
of Historic Properties (36 CFR Part 68) and applicable guidelines 

It is important to note that under NHPA, only properties identified as eligible or potentially eligible 
for inclusion on the NRHP are required to be reviewed through the Section 106 process. This means 
that those deemed not eligible for inclusion on the NRHP do not require avoidance or mitigation 
under NHPA. In cases where an undertaking may not have adverse effects on historic properties 
(see 36 CFR § 800.3 (a) (1)), no avoidance or mitigation measures are required. Value engineering 
measures could efficiently be used at the planning stages of a project to modify proposed activities 
to avoid adverse effects on historic properties. 

In all applicable cases where adverse effects on historic properties are anticipated, compliance with 
the NHPA is required by law for all federal undertakings. An undertaking is defined in 36 CFR § 
800.16(y) of the NHPA’s implementing regulations as “a project, activity, or program funded in 
whole or in part under the direct or indirect jurisdiction of a federal agency, including those carried 
out by or on behalf of a federal agency; those carried out with federal financial assistance; and those 
requiring a federal permit, license or approval.” The Service recognizes the magnitude and nature of 
the undertaking and degree of federal involvement and intends by this process to maintain 
maximum flexibility in achieving NHPA goals while meeting statutory and regulatory obligations.  

The issuance of ITPs for activities covered in an HCP constitutes an undertaking subject to review 
and compliance under Section 106 of the NHPA. Although ITPs issued under section 10(a)(1)(B) of 
the ESA authorize take of species "incidental to, and not the purpose of, the carrying out of an 
otherwise lawful activity,” those same otherwise-lawful activities are subject to approval under 
other applicable federal, state, or local regulations, including the NHPA. The covered activities and 
conservation measures described in an HCP that have the potential to cause an adverse effect to 
historic properties are therefore subject to further review under applicable statutes, including the 
NHPA. Section 106 and its implementing regulations at 36 CFR Part 800 provide the steps and 
requirements for complying with NHPA. 

Because the covered activities and conservation measures proposed for coverage under the ITPs are 
under the sole and direct control of the State DNRs and may occur within the 47.3-million-acre 
Covered Lands over the course of 50 years, and the entire permit area has not been surveyed to the 
requirements found in regulations at 36 CFR § 800.4(b)(1), the Service must rely on information 
provided by the State DNRs, their consultants, or designees to satisfy the requirements of the NHPA 
process. Therefore, the State DNRs will consult with their respective SHPO, DNR staff archaeologist, 
or other cooperating archaeologists (e.g., Minnesota Historical Society archaeologists and historians 
under contract with the Minnesota DNR). The Service remains responsible for all required findings 
and determinations associated with the NHPA review, coordination with the State DNRs and SHPO, 
and documented completion of the compliance process. However, the Service will require the 
permittees to satisfy Section 106 requirements prior to initiating any ground-disturbing activities 
that could affect historic properties and provide documentation to the Service. 

The intent of Section 106 is not to stop or delay projects, but to ensure that issues concerning 
historic and cultural resources receive reasonable and fair consideration. These review processes 
are performed in the project planning stage, when adverse impacts on the environment can best be 
avoided or mitigated.  
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Completion of the required NHPA consultation process can be satisfied through several alternative 
pathways. For example, the State DNRs could choose to consult with SHPO on a project-by-project 
basis, coordinate NHPA consultation on each resource/comprehensive management plan, develop 
an agreement with the SHPO that could spell out requirements for future consultations on a 
programmatic basis, or identify another alternative. The State DNRs are encouraged to choose the 
scope and scale of coordination that best suits their needs, so long as documentation confirming that 
the required consultation has been concluded is provided to the Service. 

The Section 106 process also requires consultation with federally recognized Tribal Nations whose 
interests could be affected by covered undertakings (or covered activities). In accordance with 
36 CFR Part 800, the Service shall delegate initiation of Tribal consultation to the permittee. As part 
of their Section 106 compliance, the State DNRs will notify consulting Tribes about proposed 
undertakings early in the planning process and take Tribal comments on historic properties into 
consideration prior to initiating any ground-breaking activities that could affect historic properties. 
The State DNRs will provide documentation of Tribal consultation to the Service.  

3.11.2.2 Effects from Conservation Strategy Implementation 
HCP conservation measures that would avoid and minimize ground disturbance would minimize 
adverse effects on cultural resources. The conservation measure associated with Biological Goal 2, 
Objective 2.3, would implement a 2.5-mile buffer around known Indiana bat maternity roost trees 
and captures, while Objective 2.4 would establish Bat Protection Zones with high-quality bat habitat 
with restrictions on timber harvest to ensure forests are managed to benefit bats; both of these 
conservation measures would significantly minimize ground-disturbing activities in these areas. To 
achieve Biological Goal 4, conservation measures would be implemented that implement a .25-mile 
buffer around known hibernacula entrances with harvest restrictions, prioritize hibernaculum 
entrance sites for gating, gate any sites determined to be beneficial to covered bats, and maintain 
existing and future gates throughout the 50-year permit term, thereby protecting any cultural 
resources within caves. Some timber harvest in the study area would involve ground-disturbing 
activities that could adversely affect cultural resources, and conservation measures that restrict the 
period in which harvest could occur would reduce adverse impacts on cultural resources. Any 
cultural resources in the areas where these conservation measures are implemented would not be 
exposed to the same level of potential impact that could have otherwise occurred under the No 
Action Alternative. 

3.12 Socioeconomics and Environmental Justice  
3.12.1 Affected Environment 

This section provides an overview of socioeconomic conditions that might be affected by Covered 
Activities. The Council on Environmental Quality NEPA implementing regulations state that the 
human environment “shall be interpreted comprehensively to include the natural and physical 
environment and the relationship of people with that environment” (40 CFR § 1508.14). This means 
that economic or social effects are not intended by themselves to require preparation of an 
environmental analysis. When economic, social, and natural or physical environment effects are 
interrelated, then the environmental analysis will discuss these effects on the human environment 
(40 CFR § 1508.14). 
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3.12.1.1 Socioeconomics 

Labor Force 

In February 2022, the total labor force for the study area was approximately 11,002,500 people with 
an average unemployment rate of 3.4 percent, which was below the national average of 3.8 percent 
(Table 3-23). While unemployment rates vary over time, the unemployment rates for the study area 
have decreased over the past 10 years from 10.1 percent in 2009 to 3.4 percent in 2022.  
 
Table 3-23. Employment in the Study Area by State – February 2022  

State Labor Force 
(thousands) 

Employed 
(thousands) 

Unemployed 
(thousands) 

February 2022 
Unemployment 
Rate (percent) 

March 2009 
Unemployment 
Rate (percent) 

Michigan  4,804.2  4,576.2 228.0 4.7% 12.9%  
Minnesota  3,058.7  2,975.9 82.9 2.7% 7.7%  
Wisconsin  3,139.6  3,048.9 90.7 2.9%  8.1%  
Total  11,002.5  10,601.0  401.6  3.4%  10.11%  
Source: U.S. Bureau of Labor Statistics 2022   

Employment by Sector 

Table 3-24 summarizes employment by select industry sectors related to forestry and logging in 
2020 and the percent change since 2010. During this period, growth in employment occurred in the 
labor market as a whole. The forestry and logging subsector grew more in each state of the study 
area than the national average of 27.2 percent. Michigan has seen the largest growth in forestry and 
logging with 18.2 percent growth between 2010 and 2020. While this growth percentage seems 
large, the forestry and logging sector in each state makes up a very small percent of employment (<1 
percent) when compared to total employment (i.e., all sectors). 

 
Table 3-24. 2020 Employment for the Forestry and Logging industry and percentage change since 
2010 

Employment by Sector Michigan  
Percent 
Change Minnesota  

Percent 
Change Wisconsin1  

Percent 
Change 

Farm employment  62,046  -1.8%  76.290  -10.6%  84,643  -5.5%  
Nonfarm employment  5,204,288  4.6%  3,481,752  4.8%  3,634,623  8.9%  

Private nonfarm 
employment  4,613,270  6.7%  3,071,046  4.8%  3,197,816  10.3%  
Forestry, fishing, and 
related activities  16,396  8.7%  13,721  4.4%  16,346  11.7%  

Forestry and logging  4,135  18.2%  2,165  4.4%  3,953  10.8%  
Fishing, hunting, and 
trapping  1,409  6.5%  1,218  7.2%  1,318  10.7%  
Support activities for 
agriculture and 
forestry  10,852  5.7%  10,338  4.0%  11,075  14.5%  

Total employment 
(number of jobs)  5,266,334  4.5%  3,558,042  4.47%  3,719,266  8.5%  
Source: U.S. Bureau of Economic Analysis 2020  
1 2019 Employment Data 
% = percent  
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Economics of Forestry and Logging 

Each state in the study area provides some employment and economic output information of the 
forestry and logging industries, which includes employment from timber harvest. These industries 
relate to the use of timber after it is harvested, and can include pulp and paper mills, lumber 
wholesalers and retailers, millwork facilities, equipment suppliers, and manufacturing (e.g., 
furniture and flooring manufacturers).   
 
In 2017, 64,298 employees were employed in Wisconsin’s forestry industries (logging, retailers, 
paper production, etc.) (Wisconsin Department of Natural Resources 2017). This accounts for 13.5 
percent of manufacturing jobs within Wisconsin. A majority of forestry industry employees work in 
the paper industry which includes converted paper product manufacturing (18,957 employees) and 
pulp, paper, and paperboard mills (11,370 employees). This makes Wisconsin the number one paper 
producing state within the United States (Wisconsin Department of Natural Resources 2017). 
Approximately $24.5 billion in direct output with $17.4 billion in indirect output came from the 
forest economy of Wisconsin in 2016. In total, forestry accounts for 2 percent of Wisconsin’s gross 
domestic product (GDP) (Wisconsin Department of Natural Resources 2017). 
  
According to Minnesota’s Forest Resources report, approximately 30,500 jobs were associated with 
the forest industry in 2017. Throughout the state, there is a total employment effect of 64,000 jobs 
making the forest industry the 5th largest manufacturing sector in Minnesota (Minnesota 
Department of Natural Resources 2019). In 2017, there was a $3.4 billion economic value added 
from the forest industry with a total value-added effect of $8 billion. A majority of the state’s 
production comes from pulp and paper, versus wood products. Minnesota ranked number two in 
the United States for paper production.    
 
The forestry industry provides 40,746 jobs in Michigan which accounts for 5.9 percent of the state’s 
manufacturing jobs (Michigan Department of Natural Resources 2020). Like other states in the 
study area, Michigan’s highest output comes from secondary paperboard and other paper products 
and totaled $4.0 billion in 2017. The total economic impacts of the forestry sector were $20.2 billion 
with an increased international value added by exports of $505 million. 

Output and Earnings 

The study area produced approximately 6 percent of the nation’s GDP in 2018. The study area as a 
whole is below the national average in personal income per capital and real GDP growth. Since 1997, 
Minnesota has the nation’s 22nd highest real GDP Growth with Michigan (49th) and Wisconsin (32nd) 
experiencing less growth (Bureau of Economic Analysis 2019a).  

Table 3-25 summarizes the economic value of timber harvests in Michigan and Minnesota in 2018, 
and Wisconsin in 2017. The average timber price per cord was multiplied by total harvested cords 
in order to estimate the total timber price in each state. For additional information on timber 
harvest trends, refer to HCP Chapter 2, Covered Lands and Activities. 
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Table 3-25. Economic Value of Harvest Volume for Michigan, Wisconsin, and Minnesota, 2018 

State Land Percentage Cords (million) Average Timber 
Price/Cord Timber Price 

Michigan  53.24 4.6 $47.90 $220,340,000 
Minnesota  29.25 1.71 $26.60  $45,486,000 
Wisconsin  38.59 1.081 $46.10 $49,788,000 
Total  37.02 8.56   
Sources: Michigan Department of Natural Resources 2020, Minnesota Department of Natural Resources 2019, 
Wisconsin Department of Natural Resources 2021, Wisconsin Department of Natural Resources 2017  
1 2017 data; 2018 data was not available for Wisconsin. 
N/A – data not available  

3.12.1.2 Environmental Justice 
An environmental justice analysis consists of assessing to what extent minority or low-income 
populations are disproportionately affected by high and adverse impacts. Characterization of the 
affected area for the environmental justice analysis consists of identifying minority and low-income 
populations present in the study area. The term minority refers to members of American Indian, Asian 
or Pacific Islander, Black, or Hispanic groups. The term low-income refers to individuals that are below 
the poverty thresholds defined by the U.S. Census. Minority and low-income populations are 
communities where the presence of minorities or low-income people is greater than 50 percent or 
meaningfully greater than in a geographic area of comparison (Council on Environmental Quality 1997).  
 
Table 3-26 below shows the portion of the population by state and study area that belong to minority 
population groups or that are in poverty. As a whole, the study area is below the national average for all 
minority groups. Minnesota has a larger Alaskan Native or American Indian population percentage than 
the national average and Michigan has a higher percentage of the population in the Black or African 
American minority group.  
  

Table 3-26. Minority and Low-income Presence in the Study Area by State   

 
Area 

Total 
Population 

Percentage of Total Population1 

White 
Black or 
African 

American 

Alaskan 
Native or 
American 

Indian 
Asian 

Native 
Hawaiian 

and 
Other 
Pacific 

Islander 

Two 
or 

More 
Races 

Hispanic 
or 

Latino 
Total 

Minorities 
Individuals 
in Poverty 

Michigan  10,050,811  79.2%  14.1%  0.7%  3.4%  <0.1%  2.5%  5.3%  26.1%  12.6%  
Minnesota  5,706,494  83.3%  7.0%  1.4%  5.2%  0.1%  2.6%  5.6%  24.1%  8.3%  
Wisconsin  5,893,718  87.0%  6.7%  1.2%  3.0%  0.1%  2.0%  7.1%  20.1%  10.0%  
Study 
Area  21,420,662  83.2%  9.3%  1.1%  3.9%  0.1%  2.3%  6.0%  22.7%  10.3%  
United 
States  331,449,281  76.6%  13.4%  1.3%  5.9%  0.2%  2.8%  18.5%  42.1%  11.4%  
Source: U.S. Census Bureau 2021 
% = percent  
1 Based on 2021 population estimates program.  
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3.12.2 Environmental Consequences – Proposed Action 
Potential socioeconomic impacts are assessed at a broad scale because the location and timing of the 
Covered Activities are not known. The Covered Activity with the greatest potential to affect 
socioeconomic conditions is timber harvest. Any increased timber harvests compared to baseline 
conditions may result in additional jobs and revenue. Any increase in the use of prescribed fire 
compared to baseline conditions could result in a localized short-term reduction in recreational 
access and corresponding localized losses of recreational revenue.  

3.12.2.1 Socioeconomics 

Labor Force 

Timber harvest associated with the Covered Activities under the Proposed Action is projected to 
average approximately 500,312 acres per year, totaling 25,015,594 acres over the 50-year permit 
term. The increase in timber harvest activities over the 50-year ITP term could result in limited 
increased forestry and logging jobs as well as employment in the forestry processing sector and 
other support jobs. Forestry and logging lobs made up less than 1 percent of all employment in each 
state in 2020 (see Section 3.12.1.1, Labor Force), and any forestry and logging jobs created from 
increased or decreased timber harvest associated with the Covered Activities are likely to have a 
negligible effect on overall employment in the state. Therefore, no significant impacts to the labor 
force are expected as a result of the Proposed Action.  

Output and Earnings 

Any additional timber harvest associated with the Covered Activities under the Proposed Action 
relative to baseline conditions would likely increase the board feet of timber that could be 
harvested, and related economic benefits of those forest products compared to current levels (refer 
to Table 3-24 and 3-25). Therefore, no significant impacts to output and earnings are expected as a 
result of the Proposed Action.  

3.12.2.2 Environmental Justice 
An environmental justice analysis considers the potential of federal actions to cause 
disproportionately high and adverse effects on low-income or minority populations. The Covered 
Activities would occur mostly on lands owned and managed by State DNRs and would not result in 
high and adverse effects on environmental justice populations located on these lands, or where State 
DNRs conduct operations to manage fish, forests, and wildlife resources of the state. Therefore, the 
Proposed Action would not result in disproportionately high and adverse effects on low-income or 
minority populations, and there would not be significant impacts to environmental justice.  

3.12.2.3 Effects from Conservation Strategy Implementation 
Implementation of the HCP Conservation Strategy is not anticipated to significantly affect 
socioeconomics or environmental justice in the study area. 
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Chapter 4 
Cumulative Effects 

4.1 Introduction 
The CEQ NEPA-implementing regulations define cumulative effects as “effects on the environment 
that result from the incremental effects of the action when added to the effects of other past, 
present, and reasonably foreseeable actions regardless of what agency (Federal or non-Federal) or 
person undertakes such other actions” (40 CFR § 1508.1(g)(3)). Cumulative effects can result from 
individually minor but collectively significant actions taking place over a period of time. Past, 
present, and reasonably foreseeable actions that (1) overlap the Plan Area, (2) result in take of 
Covered Species, and (3) occur in close proximity to Covered Activities would be expected to have 
more potential for cumulative impacts than those projects more geographically separated. 

4.2 Approach 
The cumulative analysis is a programmatic-level review of various relevant trends or actions that 
are or could affect resources also potentially affected by the alternatives. Specifically, the analysis 
looks at the contribution of these trends or actions to cumulative impacts on various resources in 
the Plan Area over the requested 50-year ITP duration. The cumulative impact analysis examines 
several broad trends occurring across the Plan Area. The Service focused on regional trends because 
specific identification or quantification of past, present, and reasonably foreseeable future actions 
was not feasible given the extensive geographic scope and long timeframe considered for the ITP. A 
qualitative approach was also preferred because impacts from these trends may occur over different 
timeframes, cover different footprints, or occur over widely different locations within the Plan Area 
for resources, making it impossible to simply add them together to arrive at impact acreages. The 
relevant trends identified include: 1) proliferation of WNS; 2) continued wind energy development; 
and 3) forest management programs. These cumulative trends are summarized in Appendix C, Table 
C-1. 

The Service also considered past and existing ITPs and incidental take statements (ITSs) associated 
with biological opinions for federal actions; proposed non-federal projects for which the Service has 
received applications for take authorization; and proposed non-federal projects for which 
applications have not yet been received but that the Service believes are reasonably certain to occur 
and where the Service can reasonably estimate potential impacts. Current and past ITPs and ITSs 
are listed in Appendix C, Table C-2. Each of these present or reasonably foreseeable actions resulted 
in impacts to the Covered Species, and mitigation for those impacts was required, intended to 
ensure survival of the species. 

The impact types and mechanisms for all resources from the identified cumulative trends would be 
similar to those occurring from the Covered Activities, as described in Chapter 3, Affected 
Environment and Environmental Consequences. In addition, the Covered Activities’ impact types and 
mechanisms will not differ between alternatives because the State DNRs would continue to conduct 
Covered Activities on Covered Lands as part of their mandates to responsibly manage these lands. 
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4.3 Air Quality and Climate Change 
The past, present, and reasonably foreseeable actions under the cumulative trends could affect air 
quality and climate change. For example, construction-related activities associated with wind energy 
development and forest management programs require equipment that would generate air 
pollutants from engine exhaust, GHGs, and fugitive dust from disturbed earth surfaces. The impact 
mechanisms and types to air quality and climate from these cumulative actions are similar to those 
occurring from the Covered Activities (see Section 3.3, Air Quality, and Section 3.4, Climate Change). 
Cumulative effects to air quality and climate are expected to be minimized through compliance with 
state and federal laws and regulations that protect air quality (e.g., NAAQS and state ambient air 
quality standards). The State DNRs’ forest management activities are ongoing as part of their 
mandate to responsibly manage forests, and the Covered Activities are not anticipated to generate 
measurable effects to air quality and climate, either singly or when aggregated with existing or 
anticipated effects of the past, present, and reasonably foreseeable actions under the cumulative 
trends. 

4.4 Soils 
Past, present, and reasonably foreseeable actions under the cumulative trends could affect soils, 
particularly actions that disturb soils. For example, site clearance, grading, excavation, and soil 
stockpiling associated with construction activities have affected soil resources in the Plan Area. 
Similar activities from foreseeable actions may similarly affect soils. The impact mechanisms and 
types that would affect soil resources from actions under the cumulative trends are similar to those 
occurring from the Covered Activities (see Section 3.5, Soils). However, cumulative impacts on soil 
are expected to be minimized through implementation of Erosion and Sedimentation Control Plans 
in accordance with state regulations that require the use of BMPs to control erosion and 
sedimentation. Additionally, erosional impacts from timber harvesting are likely to diminish rapidly 
with forest regeneration and would therefore be temporary in nature and may increase soil stability 
over the long term by promoting healthy forest structure and composition. The State DNRs’ forest 
management activities are ongoing as part of their mandate to responsibly manage forests, and the 
Covered Activities are not anticipated to generate measurable effects to soils, either singly or when 
aggregated with existing or anticipated effects of the past, present, and reasonably foreseeable 
actions under the cumulative trends. 

4.5 Water Resources 
Past and present actions under the cumulative trends have resulted in impacts to water resources 
(surface waters and floodplains) and wetlands. For example, ground clearing, placement of fill 
material, and maintenance of vegetation associated with construction and operations activities in 
Covered Species habitat near surface waters or within floodplains and forested wetlands that may 
be Covered Species habitat, have impacted these resources throughout the watersheds within the 
Covered Lands. Similar activities from reasonably foreseeable actions may similarly affect these 
resources. The impact mechanisms and types that would affect water resources from these 
cumulative actions are generally similar to those occurring from the Covered Activities (see Section 
3.6, Water Resources). To the extent that the cumulative impacts occur within Covered Species 
habitat in the same watershed as the Covered Activities, there could be a cumulative effect to water 
resources on a watershed scale. However, these potential impacts are expected to be avoided or 
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significantly minimized through compliance with state regulations and requirements (e.g., water 
quality standards, stream buffer guidelines) and federal regulations (e.g., Sections 401, 402, and 404 
of the Clean Water Act; and NFIP floodplain management regulations). The State DNRs’ forest 
management activities are ongoing as part of their mandate to responsibly manage forests, and the 
Covered Activities are not anticipated to generate measurable effects to water resources, either 
singly or when aggregated with existing or anticipated effects of the past, present, and reasonably 
foreseeable actions under the cumulative trends. 

4.6 Vegetation 
Past and present actions under the cumulative trends have resulted in changes to forested 
vegetation types in the Plan Area, and reasonably foreseeable future actions have the potential to 
cumulatively contribute to permanent forest removal, alteration of forest composition and 
structure, and the spread of non-native invasive plants. These potential impacts are similar to 
potential vegetation impacts that would occur under the Covered Activities (see Section 3.7, 
Vegetation). However, the magnitude of the cumulative effect is anticipated to be small because the 
impact of forest management activities on Covered Lands is predominantly short term in nature and 
represents a reset on succession. Covered Activities would result in beneficial impacts by restoring 
forest and woodland conditions. The State DNRs’ forest management activities are ongoing as part 
of their mandate to responsibly manage forests, and the Covered Activities are not anticipated to 
generate long-term adverse effects to vegetation, either singly or when aggregated with existing or 
anticipated effects of the past, present, and reasonably foreseeable future actions under the 
cumulative trends. 

4.7 General Fish and Wildlife 
Past and present actions under the cumulative trends have resulted in changes to forested habitats 
in the Plan Area, and reasonably foreseeable future actions have the potential to cumulatively 
contribute to permanent forest removal, alteration of forest composition and structure, and the 
spread of non-native invasive plants. These potential impacts are similar to potential habitat 
impacts that would occur under the Covered Activities (see Section 3.8, General Fish and Wildlife). 
However, the majority of habitat impacts from Covered Activities are expected to be temporary and 
representative of successional processes. Some permanent habitat removal would occur under the 
Covered Activities (e.g., construction of new roads), but the magnitude of the cumulative effect is 
anticipated to be small. The State DNRs’ forest management activities are ongoing as part of their 
mandate to responsibly manage forests, and the Covered Activities are not anticipated to generate 
measurable effects to forested habitats, either singly or when aggregated with existing or 
anticipated effects of the past, present, and reasonably foreseeable future actions under the 
cumulative trends. 

4.8 Covered Species 
Past and present actions under the cumulative trends have resulted in impacts to Covered Species 
and habitats in the Plan Area, and reasonably foreseeable future actions have the potential to 
cumulatively contribute to permanent habitat removal and alteration of forest composition and 
structure. For example, construction-related forest clearing could result in habitat removal and 
impacts to the Covered Species. These potential impacts are similar to potential Covered Species 
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impacts that would occur under the Covered Activities (see Section 3.9, Covered Species), and any 
impact that would lead to take would need to be addressed through an ESA compliance process to 
ensure the continued existence of the species is not jeopardized. 

The Service has issued ITPs for the Covered Species for other projects in the Plan Area. These 
projects and the amount of allowable incidental take are summarized in Appendix C, Table C-2 and 
provide some data on the past, present, and future take of Covered Species in the Plan Area that can 
be compared with take information provided in Section 3.9, Covered Species. When combined with 
other past, present, and reasonably foreseeable future actions, Covered Activities would contribute 
to adverse effects to the Covered Species. However, the Service, through the ESA section 7 and 
section 10 consultation processes, ensures the cumulative amount of take to various permittees 
does not jeopardize the continued existence of the species. Therefore, the Service would not expect 
the additive effect of the Covered Activities on take of the Covered Species under the ITPs to be 
significant. 

WNS is affecting the status and trends of the Covered Species, as described in Section 3.9, Covered 
Species. WNS is the largest threat facing the Covered Species. Although the Covered Activities result 
in incidental take, the long-term effect of the HCP and conservation measures are anticipated to fully 
offset the impacts of the taking and could contribute to the conservation of the species. 

4.9 Special Status Species 
Past, present, and reasonably foreseeable actions have resulted, and could result, in cumulative 
impacts on other special status species. Impacts on special status species and their habitats from 
past, present, and reasonably foreseeable actions are generally the same as those described in 
Section 3.10, Special Status Species, but have affected or may affect individual special status species 
differently, depending on the nature and location of individual actions. Effects of specific actions on 
special status species may be less frequent or require a greater level of avoidance, minimization, or 
mitigation because special status species receive greater protection under federal and/or state law 
than other wildlife. 

When combined with other past, present, and reasonably foreseeable actions, the Proposed Action 
could contribute to cumulative impacts on special status species, but any impacts to ESA-listed 
species would not be expected to reach the level of take. As described in Section 3.10, Special Status 
Species, Covered Activities will avoid incidental take of other listed species, or these species will be 
addressed in separate compliance processes, such as through ESA section 7 consultation (for 
activities with a federal nexus) or ESA section 10. In addition, proponents of any future activities 
that could result in take under the cumulative trends would also be required to comply with ESA to 
ensure their actions would not jeopardize the continued existence of the species.  

Any take of bald or golden eagles during Covered Activities would not be permitted unless 
authorized by the Service under the BGEPA. The State DNRs’ forest management activities are 
ongoing as part of their mandate to manage forests, and it is anticipated that take of Covered Species 
in forest habitats would not result in take of other threatened and endangered species. In addition, 
the State DNRs and proponents of activities under the cumulative trends are both required to 
comply with federal and state statutes, regulations, and permitting requirements for potential 
impacts to threatened and endangered species; therefore, the additive effect of the Covered 
Activities on these species in the context of the cumulative trends is not expected to be significant. 
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4.10 Cultural Resources 
The past, present, and reasonably foreseeable actions under the cumulative trends could affect 
cultural resources. Cumulative impacts on cultural resources would be similar in nature to the 
impacts described in Section 3.11, Cultural Resources. These impacts would result from any 
undertaking that has the potential to physically or visually impact historic properties through 
disturbances, visual intrusions, and increased potential for unauthorized artifact collecting in 
Covered Species habitat throughout the Plan Area. Adverse effects to historic properties from 
federal undertakings would be avoided, minimized, or mitigated through the NHPA Section 106 
consultation process. The State DNRs’ forest management activities are ongoing as part of their 
mandate to responsibly manage forests, and the Covered Activities are not anticipated to generate 
significant effects to cultural resources, either singly or when aggregated with existing or 
anticipated effects of the past, present, and reasonably foreseeable actions under the cumulative 
trends. 

4.11 Socioeconomics and Environmental Justice 
As described in Section 3.12, Socioeconomics and Environmental Justice, the Proposed Action would 
not result in disproportionately high and adverse effects on low-income or minority populations. 
Therefore, the Proposed Action would not contribute to cumulative impacts on environmental 
justice populations. 

The past, present, and reasonably foreseeable actions under the cumulative trends could affect 
socioeconomics. For example, wind energy development and timber harvests may result in 
additional jobs and revenue. The impact mechanisms and types that would affect socioeconomics 
from these cumulative actions are similar to those occurring from the Covered Activities (see 
Section 3.12, Socioeconomics and Environmental Justice). The State DNRs’ forest management 
activities are ongoing as part of their mandate to responsibly manage forests, and the Covered 
Activities are not anticipated to generate measurable effects to socioeconomics, either singly or 
when aggregated with existing or anticipated effects of the past, present, and reasonably foreseeable 
actions under the cumulative trends. 
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Chapter 5 
Submitted Alternatives, Information, and Analysis  

This chapter summarizes the alternatives, information, and analyses submitted by state, tribal, and 
local governments and other public commenters during the scoping process for consideration in 
developing the EA (40 Code of Federal Regulations [CFR] 1502.17). The Service invites public comments 
on this summary of submitted alternatives, information, and analyses during the public review period of 
the Draft EA.  
 
Comments received during scoping included one suggestion on alternatives to shorten the permit term 
to a timeframe less than 50 years. 
 
No information or analyses were submitted during scoping for consideration in developing the EA.  
 
Comments received during scoping are included in Appendix B, Scoping.  



U.S. Fish and Wildlife Service List of Preparers  
 

Lake States HCP 
Draft Environmental Assessment 6-1 August 2022 

 
 

Chapter 6 
List of Preparers 

U.S. Fish and Wildlife Service 

Scott Hicks, Michigan Ecological Services Field Office  

Jennifer Wong, Michigan Ecological Services Field Office 

ICF 

Hova Woods, Project Manager, MPA, Environmental Policy & Science, BS, Finance, 20 years of 
experience 

Madeline Terry, Deputy Project Manager, BS Wildlife Biology, BBA Management, 19 years of experience 

David Johnson, NEPA reviewer, BS Biology, 17 years of experience 

Nicholas Baker, Biological Resources, MEM Conservation Science and Policy, BS Wildlife Biology, 14 
years of experience  

Robert Greene, Air Quality, Climate, Water Resources, and Cultural Resources, MBA, Project 
Management, BA, Land Use Planning, 13 years of experience   

Elisabeth Mahoney, Soils, Socioeconomics and Environmental Justice, MS Environmental Policy and 
Management, BS Natural Science, 1 year of experience 



U.S. Fish and Wildlife Service Appendix A – References   
 

Lake States HCP 
Draft Environmental Assessment A-1 August 2022 

 
 

Appendix A 
References 

AAANative Arts. 2019. Native Tribes of the Great Lakes Region. Available: 
https://www.aaanativearts.com/native-tribes-of-the-great-lakes-region. Accessed May 13, 2022.  

American Meteorological Society. 2021. State of the Climate in 2020. Special Supplement to the Bulletiin of 
the American Meteorological Society. Volume 102, Number 8, August 2021. Available: 
https://ametsoc.net/sotc2020/State_of_the_Climate_in_2020_LowRes96.pdf. Accessed: May 23, 2022.  

Brack, V., Jr., and R. E. Mumford. 1984. The distribution of Pipistrellus subflavus and the limit of the 
Wisconsinan glaciation: an interface. American Midland Naturalist 112:397–401. 

Brown, H., and A. Kurta. 2013. Has the eastern pipistrelle conquered the lower peninsula? Michigan 
Birds and Natural History 20:111–113. 

CEC (Commission for Environmental Cooperation). 2022. Terrestrial Ecoregoins: Level I (online). 
Available: http://www.cec.org/north-american-environmental-atlas/terrestrial-ecoregions-level-
i/#:~:text=Ecological%20regions%20are%20areas%20of,of%20ecosystems%20and%20ecosystem
%20components. Accessed: March 14, 2022. 

CEC. 2010. Level III North American Terrestrial Ecoregions: United States Descriptions. Available: 
http://conservationdistrict.org/wp-
content/uploads/2011/12/CEC_LEVEL_III_Descriptions_US_May2010.doc. Accessed: July 8, 2019. 

Council on Environmental Quality (CEQ). 1997. Environmental Justice. Guidance under the National 
Environmental Policy Act. Available: https://www.epa.gov/sites/production/files/2015-
02/documents/ej_guidance_nepa_ceq1297.pdf. Accessed: June 13, 2019.  

Cowardin, L. M., V. Carter, F. C. Golet, and E. T. LaRoe. 1979. Classification of wetlands and deepwater 
habitats of the United States. U.S. Department of the Interior, Fish and Wildlife Service, Washington, 
D.C. Jamestown, ND: Northern Prairie Research Center Home Page. Available: 
www.fws.gov/wetlands/documents/Classification-of-Wetlands-and-Deepwater-Habitats-of-the-
United-States.pdf. Accessed: May 23, 2022. 

Cristan, R., W.M. Aust, M.C. Bolding, S.M. Barrett, J.F. Munsell, and E. Schilling. 2016. Effectiveness of 
forestry best management practices in the United States: Literature review. Forest Ecology and 
Management 360 (2016) 133–151. 

Dennhardt, A.J., A.E. Duerr, D. Brandes, and T.E. Katzner. 2015. Integrating citizen-science data with 
movement models to estimate Golden Eagle population size in eastern North America. Biological 
Conservation 184: 68–78. 

Elliott, K. J. and J. M. Vose. 2006. Fire Effects on Water Quality: A Synthesis of Response Regulating Factors 
among Contrasting Ecosystems. Second Interagency Conference on Research in the Watersheds. USDA 
SRS Coweeta Hydrologic Laboratory. Doc. 1934-2006. May 16–18. 

Federal Emergency Management Agency (FEMA). 2019. National Flood Hazard Layer. Last updated August 
26, 2021. Available: www.fema.gov/national-flood-hazard-layer-nfhl. Accessed: May 23, 2022. 

https://www.aaanativearts.com/native-tribes-of-the-great-lakes-region
https://ametsoc.net/sotc2020/State_of_the_Climate_in_2020_LowRes96.pdf
http://www.cec.org/north-american-environmental-atlas/terrestrial-ecoregions-level-i/#:%7E:text=Ecological%20regions%20are%20areas%20of,of%20ecosystems%20and%20ecosystem%20components
http://www.cec.org/north-american-environmental-atlas/terrestrial-ecoregions-level-i/#:%7E:text=Ecological%20regions%20are%20areas%20of,of%20ecosystems%20and%20ecosystem%20components
http://www.cec.org/north-american-environmental-atlas/terrestrial-ecoregions-level-i/#:%7E:text=Ecological%20regions%20are%20areas%20of,of%20ecosystems%20and%20ecosystem%20components
http://conservationdistrict.org/wp-content/uploads/2011/12/CEC_LEVEL_III_Descriptions_US_May2010.doc
http://conservationdistrict.org/wp-content/uploads/2011/12/CEC_LEVEL_III_Descriptions_US_May2010.doc
https://www.epa.gov/sites/production/files/2015-02/documents/ej_guidance_nepa_ceq1297.pdf
https://www.epa.gov/sites/production/files/2015-02/documents/ej_guidance_nepa_ceq1297.pdf
http://www.fws.gov/wetlands/documents/Classification-of-Wetlands-and-Deepwater-Habitats-of-the-United-States.pdf
http://www.fws.gov/wetlands/documents/Classification-of-Wetlands-and-Deepwater-Habitats-of-the-United-States.pdf
http://www.fema.gov/national-flood-hazard-layer-nfhl


U.S. Fish and Wildlife Service Appendix A – References   
 

Lake States HCP 
Draft Environmental Assessment A-2 August 2022 

 
 

Federal Interagency Flooplain Management Task Force (FIFMTF). 1996. Protecting Floodplain Resources: A 
Guidebook for Communities. Federal Interagency Floodplain Management Task Force. Second Edition. 
June. 50 pages. 

Forest Encyclopedia Network. 2009. Fire Effect on Soils. Available 
https://www2.nau.edu/~gaud/bio300w/frsl.htm. Accessed March 30, 2022.  

Forest Products Laboratory. 2014. The Carbon Impacts of Wood Products. Forest Products Laboratory. 
Bergman, Richard; Puettmann, Maureen; Taylor, Adam; Skog, Kenneth E. Volume 64, Number 7/8, 
2014; pp. 220-231. https://doi.org/10.13073/FPJ-D-14-00047. Accessed: May 23, 2022.  

Fulton, S. and B. West. 2002. Forestry Impacts on Water Quality (Chapter 21). In: Wear, David N.; Greis, 
John G., eds. 2002. Southern Forest Resource Assessment. Gen. Tech. Rep. SRS-53. Asheville, NC: U.S. 
Department of Agriculture, Forest Service, Southern Research Station. 635 pp. 

Gelman, V., V. Hulkkonen, R. Kantola, M. Nousiainen, V. Nousiainen, and M. Poku-Marboah. 2013. Impacts of 
forest management practices on forest carbon. HENVI Workshop 2013: Interdisciplinary approach to 
forests and climate change. August 4. Helsinki University Centre for Environment (HENVI). University 
of Helsinki, Finland.  

Good, R.E., R.M. Nielson, H. Sawyer, and L.L. McDonald. 2007. A population estimate for Golden Eagles in 
the western United States. Journal of Wildlife Management 71: 395–402. 

Hutchinson, T.F. and S. Sutherland. 2000. Fire and Understory Vegetation: A Large-scale Study in Ohio and 
a Search for General Response Patterns in Central Hardwood Forests. Proceedings: Worskshop on Fire, 
People, and the Central Hardwoods Landscape. 

Intergovernmental Panel on Climate Change. 2021. Climate Change 2021, The Physical Science Basis, 
Summary for Policymakers. Working Group Contribution to the Sixth Assessment Report of the 
Intergovernmental Panel on Climate Change. Available: 
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM_final.pdf. Accessed: 
May 23, 2022.  

Johnson C.M. and R.A. King, eds. 2018. Beneficial Forest Management Practices for WNS-Affected Bats: 
Voluntary Guidance for Land Managers and Woodland Owners in the Eastern United States. A product of 
the White-nose Syndrome Conservation and Recovery Working Group established by the White-nose 
Syndrome National Plan (www.whitenosesyndrome.org). 39 pp. Available: 
https://efotg.sc.egov.usda.gov/references/public/MN/Forestry_bmps_Bats_may31-2018.pdf.  

Karamanski, Theodore J. 2017. Great Lakes Navigation and Navigational Aids: Historical Context Study. 
Prepared for the National Park Service, United States Department of the Interior. Available: 
http://npshistory.com/publications/great-lakes-hcs.pdf. Accessed: June 16, 2022.  

Katzner, T.E., M.N. Kochert, K. Steenhof, C.L. McIntyre, E.H. Craig, and T.A. Miller. 2020. Golden Eagle 
(Aquila chrysaetos), version 2.0. In Birds of the World (P. G. Rodewald and B. K. Keeney, Editors). 
Cornell Lab of Ornithology, Ithaca, NY, USA. Available: 
https://birdsoftheworld.org/bow/species/goleag/cur/distribution#hist.  

Kennard, D., R. J. DiCosty, and M.A. Callaham, Jr. 2008. Encyclopedia of Southern Fire Science; Fire Effects 
on Soil. Available: www.forestencyclopedia.net/p/p622. Accessed March 30, 2022.  

https://www2.nau.edu/%7Egaud/bio300w/frsl.htm
https://doi.org/10.13073/FPJ-D-14-00047
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM_final.pdf
http://www.whitenosesyndrome.org/
https://efotg.sc.egov.usda.gov/references/public/MN/Forestry_bmps_Bats_may31-2018.pdf
http://npshistory.com/publications/great-lakes-hcs.pdf
https://birdsoftheworld.org/bow/species/goleag/cur/distribution#hist
http://www.forestencyclopedia.net/p/p622


U.S. Fish and Wildlife Service Appendix A – References   
 

Lake States HCP 
Draft Environmental Assessment A-3 August 2022 

 
 

Kolka, R. K. 2012. Effect of Fire and Fuels Management on Water Quality in Eastern North America. Chapter 
12, Cumulative Watershed Effects of Fuel Management in the Eastern United States. USDA Forest 
Service SRS-GTR-161. 2012. 

Kunz, T.H. and J.D. Reichard. 2010. Status Review of the Little Brown Myotis (Myotis lucifugus) and 
Determination that Immediate Listing Under the Endangered Species Act is Scientifically and Legally 
Warranted. January. 

Kurta, A., and S.M. Smith. 2014. Hibernating bats and abandoned mines in the upper peninsula of Michigan. 
Northeastern Naturalist 21:597–605. 

Library of Congress. 2022. Pioneering the Upper Midwest: Books from Michigan, Minnesota, and 
Wisconsin, ca. 1820 to 1910. Available: https://www.loc.gov/collections/pioneering-the-upper-
midwest/about-this-collection/. Accessed: May 23, 2022.  

Lucas, M. D., R. M. Ross, and A. N. Swaby (eds.). 2014. The Teacher-Friendly Guide to the Earth Science of the 
Midwestern US. Paleontological Research Institution, Ithaca, New York. 

Michigan Department of Environment, Great Lakes, and Energy. 2022. Water Quality and Pollution Control 
in Michigan 2022. Michigan Department of Environment, Great Lakes, and Energy, Water Resources 
Division. Available: https://www.michigan.gov/egle/about/organization/water-
resources/assessment-michigan-waters/integrated-report. Accessed May 23, 2022.   

Michigan Department of Natural Resources (DNR). 2020. Forest Products Industries’ Economic 
Contributions: Michigan. Update. Available: 
http://www.northeasternforests.org/app/webroot/uploads/files/MI%20Forest%20Products%20Ind
ustry%20Report(1).pdf?M=&amp;amp;amp.  Accessed on March 30, 2022.  

Michigan DNR. 2015. Michigan’s Wildlife Action Plan 2015–2025. Michigan Department of Natural 
Resources, Lansing, MI. Available: https://www.michigan.gov/dnr/0,4570,7-350-
79136_79608_83053---,00.html. Accessed: March 17, 2022. 

Michigan DNR and Department of Environmental Quality. 2018. Michigan Forestry Best Management 
Practices For Soil and Water Quality. Available: https://www.michigan.gov/-
/media/Project/Websites/dnr/Documents/FRD/Mgt/IC4011_SustainablePracticesForestLand.pdf?re
v=288b8f3633014af282707e6686eb9ea9. Accessed: May 23, 2022.  

Michigan Prescribed Fire Council. 2008. Prescribed Fire in Michigan—Best Management Practices. 
Michigan Prescribed Fire Council Steering Committee. Available: 
https://static1.squarespace.com/static/5a4d2e54010027562ffbfcbc/t/5a69f88b4192021e52dcc7c3/
1516894350267/RxFireinMichigan_BMPs_2010.pdf. Accessed May 23, 2022.  

Midwest Invasive Plant Network. 2019. Midwest Invasive Plant List. Available: 
https://www.mipn.org/plantlist/. Last Updated: June 2019. Accessed: March 17, 2022. 

Minnesota Department of Natural Resources(DNR). 2022a. Tricolored Bat: Basis for Listing (online). 
Available at: 
http://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=AMACC03020.  
Accessed: March 17, 2022. 

Minnesota DNR. 2022b. Monitoring Minnesota’s Golden Eagles (online). 
https://www.dnr.state.mn.us/eco/nongame/projects/golden_eagle_tracking.html. Accessed: June 22, 
2022. 

https://www.loc.gov/collections/pioneering-the-upper-midwest/about-this-collection/
https://www.loc.gov/collections/pioneering-the-upper-midwest/about-this-collection/
https://www.michigan.gov/egle/about/organization/water-resources/assessment-michigan-waters/integrated-report
https://www.michigan.gov/egle/about/organization/water-resources/assessment-michigan-waters/integrated-report
http://www.northeasternforests.org/app/webroot/uploads/files/MI%20Forest%20Products%20Industry%20Report(1).pdf?M=&amp;amp;amp
http://www.northeasternforests.org/app/webroot/uploads/files/MI%20Forest%20Products%20Industry%20Report(1).pdf?M=&amp;amp;amp
https://www.michigan.gov/dnr/0,4570,7-350-79136_79608_83053---,00.html
https://www.michigan.gov/dnr/0,4570,7-350-79136_79608_83053---,00.html
https://www.michigan.gov/-/media/Project/Websites/dnr/Documents/FRD/Mgt/IC4011_SustainablePracticesForestLand.pdf?rev=288b8f3633014af282707e6686eb9ea9
https://www.michigan.gov/-/media/Project/Websites/dnr/Documents/FRD/Mgt/IC4011_SustainablePracticesForestLand.pdf?rev=288b8f3633014af282707e6686eb9ea9
https://www.michigan.gov/-/media/Project/Websites/dnr/Documents/FRD/Mgt/IC4011_SustainablePracticesForestLand.pdf?rev=288b8f3633014af282707e6686eb9ea9
https://static1.squarespace.com/static/5a4d2e54010027562ffbfcbc/t/5a69f88b4192021e52dcc7c3/1516894350267/RxFireinMichigan_BMPs_2010.pdf
https://static1.squarespace.com/static/5a4d2e54010027562ffbfcbc/t/5a69f88b4192021e52dcc7c3/1516894350267/RxFireinMichigan_BMPs_2010.pdf
https://www.mipn.org/plantlist/
http://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=AMACC03020
https://www.dnr.state.mn.us/eco/nongame/projects/golden_eagle_tracking.html


U.S. Fish and Wildlife Service Appendix A – References   
 

Lake States HCP 
Draft Environmental Assessment A-4 August 2022 

 
 

Minnesota DNR. 2020. Prescribed Burn Handbook. Minnesota Department of Natural Resources, Statewide 
Prescribed Burn Committee. Available: 
https://files.dnr.state.mn.us/forestry/wildfire/rxfire/prescribed-burn-handbook.pdf. Accessed: May 
23, 2022.  

Minnesota DNR. 2019. 2018 Minnesota Public Agencies Stumpage Price Review and Price Indices. 
Available: https://www.dnr.state.mn.us/forestry/timbersales/stumpage.html. Accessed March 30, 
2022.   

Minnesota DNR. 2016. Minnesota’s Wildlife Action Plan 2015–2025. Division of Ecological and Water 
Resources. Available: https://www.dnr.state.mn.us/mnwap/index.html. Accessed: March 17, 2022. 

Minnesota Forest Resources Council. 2012. Sustaining Minnesota Forest Resources: Voluntary Site-Level 
Forest Management Guidelines for Landowners, Loggers and Resource Managers. Available: 
https://mn.gov/frc/assets/MFRC_Revised_Forest_Management_Guidelines_w_links_tcm1162-
507039.pdf. Accessed: May 23, 2022.  

Minnesota Pollution Control Agency. 2022. Minnesota’s Impaired Waters List. Available: 
https://www.pca.state.mn.us/water/minnesotas-impaired-waters-list. Accessed: May 23, 2022.  

National Association of State Foresters. 2022. How Can Forestland Owners Provide the Nation with Clean 
Drinking Water? Available: https://stateforesters.org/current-issues-and-policy/current-
issues/water-quality. Accessed: April 12, 2022. 

National Park Service (NPS). 2022. National Register of Historic Places (entries for Michigan, Minnesota, 
and Wisconsin). Available: http://www.nps.gov/subjects/nationalregister/index.htm. Accessed: May 
23, 2022. 

Natural Resources Conservation Service (NRCS). 2019a. Gridded Soil Survey Geographic (gSSURGO) 
Database. United States Department of Agriculture. Available: 
https://nrcs.app.box.com/v/soils/folder/64615474196. Accessed: March 23, 2019. 

Natural Resources Conservation Service (NRCS). 2019b. Database for Michigan. Soil Survey Staff, United 
States Department of Agriculture. Last modified September 16, 2019. Available: 
https://datagateway.nrcs.usda.gov/. Accessed: September 17, 2019. 

Nielson, R.M., L. Mcmanus, T. Rintz, L.L. McDonald, R.K. Murphy, W.H. How, and R.E. Good. 2014. 
Monitoring abundance of Golden Eagles in the western United States: Golden Eagle abundance in the 
western U.S. Journal of Wildlife Management 78: 721–730. 

Palik, B.J., J.C. Zasada, and C.W. Hedman. 2000. Ecological Principles of Riparian Silviculture (Chapter 14). 
In: Verry, E.S., Hornbeck, J.W., and Dolloff, C.A. 2000. Riparian Management in Forests of the Continental 
Eastern United States. Lewis Publishers, New York. 402 p.  

Pauli, B. P., P. A. Zollner, G. S. Haulton, G. Shao, and G. Shao. 2015. The simulated effects of timber harvest 
on suitable habitat for Indiana and northern long-eared bats. Ecosphere 6:1–24. 

Sparks, D.W., V. Brack, Jr., J.O. Whitaker, Jr., and R. Lotspeich. 2009. Reconciliation ecology and the Indiana 
Bat at Indianapolis International Airport, Chapter 3. In Airports: Performance, Risks, and Problems, (P. 
B. Larauge and M. E. Castille, eds.). Nova Science Publishers, Inc., Hauppauge, NY. 

Stahlschmidt, P., A. Patzold, L. Ressl, R. Schulz, R., and C.A. Bruhl. 2012. Constructed wetlands support bats 
in agricultural landscapes. Basic and Applied Ecology, 13(2), 196–203. 
doi:10.1016/j.baae.2012.02.001. 

https://files.dnr.state.mn.us/forestry/wildfire/rxfire/prescribed-burn-handbook.pdf
https://www.dnr.state.mn.us/forestry/timbersales/stumpage.html
https://www.dnr.state.mn.us/mnwap/index.html
https://mn.gov/frc/assets/MFRC_Revised_Forest_Management_Guidelines_w_links_tcm1162-507039.pdf
https://mn.gov/frc/assets/MFRC_Revised_Forest_Management_Guidelines_w_links_tcm1162-507039.pdf
https://www.pca.state.mn.us/water/minnesotas-impaired-waters-list
https://stateforesters.org/current-issues-and-policy/current-issues/water-quality
https://stateforesters.org/current-issues-and-policy/current-issues/water-quality
http://www.nps.gov/subjects/nationalregister/index.htm
https://nrcs.app.box.com/v/soils/folder/64615474196
https://datagateway.nrcs.usda.gov/


U.S. Fish and Wildlife Service Appendix A – References   
 

Lake States HCP 
Draft Environmental Assessment A-5 August 2022 

 
 

Starbuck, C.A., S.K. Amelon, and F.R. Thompson, III. 2015. Relationships between bat occupancy and habitat 
and landscape structure along a savanna, woodland, forest gradient in the Missouri Ozarks. Wildlife 
Society Bulletin 39:20–30. 

Thompson, F.R. and D.R. Dessecker. 1997. Management of Early-successional Communities in Central 
Hardwood Forests with Special Emphasis on the Ecology and Management of Oaks, Ruffed Grouse, and 
Forest Songbirds. General Technical Report NC-195. North Central Forest Experiement Station. 36pp. 

Tinsley, K. 2016. Status Review of the Eastern Sub-Species of the Little Brown Bat Myotis lucifugus. U.S. Fish 
and Wildlife Service, Region 3, unpublished manuscript. 

U.S. Army Corps of Engineers (Corps). 1999. The Highway Methodology Workbook Supplement. Wetland 
Functions and Values: A Descriptive Approach. New England District. Available: 
www.nae.usace.army.mil/Portals/74/docs/regulatory/Forms/HighwaySupplement6Apr2015.pdf. 
Accessed: May 23, 2022. 

U.S. Bureau of Economic Analysis. 2020. Total Full-Time and Part Time Employment by NAICS Industry. 
Available: 
https://apps.bea.gov/iTable/iTable.cfm?reqid=70&step=30&isuri=1&major_area=0&area=00000,260
00,27000,55000&year=2017,2010&tableid=30&category=430&area_type=0&year_end=-
1&classification=naics&state=0&statistic=-1&yearbegin=-1&unit_of_measure=levelss. Accessed: 
March 30, 2022.  

U.S. Bureau of Economic Analysis. 2019a. Real GDP by State: All industry total. Available: 
https://apps.bea.gov/itable/drilldown.cfm?reqid=70&stepnum=40&Major_Area=3&State=0&Area=X
X&TableId=512&Statistic=1&Year=1997&YearBegin=1997&Year_End=2018&Unit_Of_Measure=AAGR
&Rank=1&Drill=1&nRange=5. Accessed on March 23, 2022.   

U.S. Bureau of Labor Statistics. 2022. Economy at a Glance: Regions, States & Areas at a Glance. Available: 
https://www.bls.gov/eag/home.htm. Accessed March 29, 2022   

U.S. Census Bureau. 2021. Population Estimates Program. Quickfacts Table: United States, Michigan; 
Minnesota; Wisconsin. Available: https://www.census.gov/quickfacts/fact/table/
US,MI,MN,WI/PST045218. Accessed: March 29, 2022.   

U.S. Department of Agriculture (USDA). 2008. Natural Resources Conservation Service. Conducting a 
Successful Prescribed Burn. Conservation Practice Information Sheet IS-MO338. Available: 
https://efotg.sc.egov.usda.gov/api/CPSFile/8514/338_MO_CPS_Prescribed_Burning_2019. Accessed: 
May 23, 2022. 

U.S. Department of State. 2009. French and Indian War/Seven Years’ War, 1754-1763. Available: 
https://2001-2009.state.gov/r/pa/ho/time/cp/90614.htm. Accessed: June 16, 2022.  

U.S. Environmental Protection Agency (EPA). 2022. 303(d) Listed Impaired Waters. Available: 
https://www.epa.gov/ceam/303d-listed-impaired-waters. Accessed: May 23, 2022.  

U.S. EPA. 2021. Ecoregions, Background (online). Available: https://www.epa.gov/eco-
research/ecoregions. Last Updated: June 10, 2021. Accessed: March 14, 2022. 

U.S. EPA. 2016. Documentation for Greenhouse Gas Emission and Energy Factors Used in the Waste Reduction 
Model (WARM). Available: www.epa.gov/sites/production/files/2016-
03/documents/warm_v14_background.pdf. Accessed: May 23, 2022. 

http://www.nae.usace.army.mil/Portals/74/docs/regulatory/Forms/HighwaySupplement6Apr2015.pdf
https://apps.bea.gov/iTable/iTable.cfm?reqid=70&step=30&isuri=1&major_area=0&area=00000,26000,27000,55000&year=2017,2010&tableid=30&category=430&area_type=0&year_end=-1&classification=naics&state=0&statistic=-1&yearbegin=-1&unit_of_measure=levelss
https://apps.bea.gov/iTable/iTable.cfm?reqid=70&step=30&isuri=1&major_area=0&area=00000,26000,27000,55000&year=2017,2010&tableid=30&category=430&area_type=0&year_end=-1&classification=naics&state=0&statistic=-1&yearbegin=-1&unit_of_measure=levelss
https://apps.bea.gov/iTable/iTable.cfm?reqid=70&step=30&isuri=1&major_area=0&area=00000,26000,27000,55000&year=2017,2010&tableid=30&category=430&area_type=0&year_end=-1&classification=naics&state=0&statistic=-1&yearbegin=-1&unit_of_measure=levelss
https://apps.bea.gov/itable/drilldown.cfm?reqid=70&stepnum=40&Major_Area=3&State=0&Area=XX&TableId=512&Statistic=1&Year=1997&YearBegin=1997&Year_End=2018&Unit_Of_Measure=AAGR&Rank=1&Drill=1&nRange=5
https://apps.bea.gov/itable/drilldown.cfm?reqid=70&stepnum=40&Major_Area=3&State=0&Area=XX&TableId=512&Statistic=1&Year=1997&YearBegin=1997&Year_End=2018&Unit_Of_Measure=AAGR&Rank=1&Drill=1&nRange=5
https://apps.bea.gov/itable/drilldown.cfm?reqid=70&stepnum=40&Major_Area=3&State=0&Area=XX&TableId=512&Statistic=1&Year=1997&YearBegin=1997&Year_End=2018&Unit_Of_Measure=AAGR&Rank=1&Drill=1&nRange=5
https://www.bls.gov/eag/home.htm
https://www.census.gov/quickfacts/fact/table/US,MI,MN,WI/PST045218
https://www.census.gov/quickfacts/fact/table/US,MI,MN,WI/PST045218
https://efotg.sc.egov.usda.gov/api/CPSFile/8514/338_MO_CPS_Prescribed_Burning_2019
https://2001-2009.state.gov/r/pa/ho/time/cp/90614.htm
https://www.epa.gov/ceam/303d-listed-impaired-waters
https://www.epa.gov/eco-research/ecoregions
https://www.epa.gov/eco-research/ecoregions
http://www.epa.gov/sites/production/files/2016-03/documents/warm_v14_background.pdf
http://www.epa.gov/sites/production/files/2016-03/documents/warm_v14_background.pdf


U.S. Fish and Wildlife Service Appendix A – References   
 

Lake States HCP 
Draft Environmental Assessment A-6 August 2022 

 
 

U.S. EPA. 2013. Ecoregion Maps and GIS Resources. USEPA Western Ecology Division. Available: 
https://www.epa.gov/eco-research/level-iii-and-iv-ecoregions-continental-united-states. 

U.S. Geological Survey (USGS). 2019. National hydrography products – national hydrography and 
watershed boundary datasets. Available: www.usgs.gov/core-science-systems/ngp/national-
hydrography/access-national-hydrography-products. Accessed: May 23, 2022. 

U.S. Global Change Research Program. 2014. Climate Change Impacts in the United States. Chapter 18 
Midwest: The Third National Climate Assessment, J.M. Melilo, Terese (T.C.) Richmond, and G.W. Yohe, 
Eds., U.S. Global Change Research Program, 418-440. Doi10.7930/J0J1012N. Available: 
https://nca2014.globalchange.gov/downloads/low/NCA3_Full_Report_18_Midwest_LowRes.pdf. 
Accsessed: May 23, 2022.  

U.S. Fish and Wildlife Services (USFWS). 2022a. White-Nose Syndrome. Available: 
https://www.whitenosesyndrome.org/. Accessed: April 12, 2022. 

USFWS. 2022b. Information for Planning and Consultation (online system). 
https://ipac.ecosphere.fws.gov/. Accessed: March 14, 2022. 

USFWS. 2022c. Threatened & Endangered Species Active Critical Habitat Report – GIS Data. Available: 
https://ecos.fws.gov/ecp/report/table/critical-habitat.html. Last Updated: March 8, 2022. 

USFWS. 2021. Birds of Conservation Concern 2021. Migratory Bird Program. 

USFWS. 2020. Final Report: Bald Eagle Population Size: 2020 Update. U.S. Fish and Wildlife Service, 
Division of Migratory Bird Management, Washington, DC. Available: https://www.fws.gov/media/us-
fish-and-wildlife-service-final-report-bald-eagle-population-size-2020-update.   

USFWS. 2019. Indiana bat (Myotis sodalis) 5-Year Review: Summary and Evaluation. U.S. Department of 
Interior, Fish and Wildlife Service, Indiana Ecological Services Field Office, Bloomington, Indiana. 68 pp 
plus appendices. 

USFWS. 2018. National Wetland Inventory (NWI) GIS dataset for Michigigan, Minnesota, and Wisconsin. 
Available: https://www.fws.gov/node/264847. Accessed: March 12, 2018.  

USFWS. 2016. Bald and Golden Eagles: Population Demographics and Estimation of Sustainable Take in the 
United States, 2016 update. Division of Migratory Bird Management, Washington D.C., USA. Available: 
https://www.fws.gov/media/population-demographics-and-estimation-sustainable-take-united-
states-2016-update.   

USFWS and National Oceanic and Atmospheric Administration. 2016. Habitat Conservation Planning and 
Inicidental Take Permit Processing Handbook. U.S. Department of the Interior, Fish and Wildlife 
Service, Washington D.C., USA and U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service, Washington D.C., USA. Available: 
https://www.fws.gov/sites/default/files/documents/habitat-conservation-planning-handbook-
entire.pdf.   

Warrington, B.M., W.M. Aust, S.M. Barrett, W.M. Ford, C.A. Dolloff, E.B. Schilling, T.B. Wigley, and M.C. 
Bolding. 2017. Forestry best management practices relationships with aquatic and riparian fauna: A 
review. Forests 8:1–16. 

Wiken, E., F.J. Nava, and G. Griffith. 2011. North American Terrestrial Ecoregions—Level III. Commission 
for Environmental Cooperation, Montreal, Canada. Available: http://www.cec.org/publications/north-
american-terrestrial-ecoregions-level-iii/. Accessed: March 15, 2022. 

https://www.epa.gov/eco-research/level-iii-and-iv-ecoregions-continental-united-states
http://www.usgs.gov/core-science-systems/ngp/national-hydrography/access-national-hydrography-products
http://www.usgs.gov/core-science-systems/ngp/national-hydrography/access-national-hydrography-products
https://nca2014.globalchange.gov/downloads/low/NCA3_Full_Report_18_Midwest_LowRes.pdf
https://www.whitenosesyndrome.org/
https://ipac.ecosphere.fws.gov/
https://ecos.fws.gov/ecp/report/table/critical-habitat.html
https://www.fws.gov/media/us-fish-and-wildlife-service-final-report-bald-eagle-population-size-2020-update
https://www.fws.gov/media/us-fish-and-wildlife-service-final-report-bald-eagle-population-size-2020-update
https://www.fws.gov/node/264847
https://www.fws.gov/media/population-demographics-and-estimation-sustainable-take-united-states-2016-update
https://www.fws.gov/media/population-demographics-and-estimation-sustainable-take-united-states-2016-update
https://www.fws.gov/sites/default/files/documents/habitat-conservation-planning-handbook-entire.pdf
https://www.fws.gov/sites/default/files/documents/habitat-conservation-planning-handbook-entire.pdf
http://www.cec.org/publications/north-american-terrestrial-ecoregions-level-iii/
http://www.cec.org/publications/north-american-terrestrial-ecoregions-level-iii/


U.S. Fish and Wildlife Service Appendix A – References   
 

Lake States HCP 
Draft Environmental Assessment A-7 August 2022 

 
 

Wisconsin Department of Natural Resources (DNR). 2022. Water Condition Lists. Available: 
https://dnr.wisconsin.gov/topic/SurfaceWater/ConditionLists.html. Accessed: May 23, 2022.  

Wisconsin DNR. 2021. Economic Contribution of Forest Produts Industry to Wisconsin Economy, 2021 
(Based on 2018 IMPLAN Data). Available: https://dnr.wisconsin.gov/sites 
/default/files/topic/ForestBusinesses/statewideEconomicReport2021.pdf. Accessed March 31, 2022.  

Wisconsin DNR. 2020. Wisconsin’s Forestry Best Management Practices for Water Quality. Available: 
https://dnr.wisconsin.gov/topic/forestmanagement/bmp. Accessed: May 23, 2022.   

Wisconsin DNR. 2018. Wisconsin Forest Management Guidelines. Wisconsin Department of Natural 
Resources, Division of Forestry. Available: 
https://dnr.wisconsin.gov/topic/forestmanagement/guidelines. Accessed: May 23, 2022.  

Wisconsin DNR. 2017. Wisconsin’s Forest Products Industry. Available: 
https://dnr.wisconsin.gov/sites/default/files/topic/ForestBusinesses/WisconsinForestProductsIndu
stry.pdf. Accessed on March 30, 2022. 

Wisconsin DNR. 2015. 2015–2025 Wisconsin Wildlife Action Plan. Madison, WI. Available: 
https://dnr.wisconsin.gov/topic/WildlifeHabitat/ActionPlan.html. Accessed: March 17, 2022. 

Wisconsin Historical Society. 2019. Ancient Land and First Peoples: A Short History of Wisconsin. 
Available: https://www.wisconsinhistory.org/Records/Article/CS3584. Accessed, May 13, 2022.  

Womack, K. M. 2017. Multi-scale factors related to abundance of bats and insect prey in savannas, 
woodlands, and forests in the Ozark Highlands, USA. Doctoral Dissertation, University of Missouri-
Columbia, Columbia, MO. 156 pp. 

Womack, K.M., S.K. Amelon, and F.R. Thompson. 2013. Resource selection by Indiana bats during the 
maternity season. Journal of Wildlife Management 77:707–715. 

Yang, L., Jin, S., Danielson, P., Homer, C., Gass, L., Case, A., Costello, C., Dewitz, J., Fry, J., Funk, M., 
Grannemann, B., Rigge, M. and G. Xian. 2018. A New Generation of the United States National Land 
Cover Database: Requirements, Research Priorities, Design, and Implementation Strategies, ISPRS 
Journal of Photogrammetry and Remote Sensing, 146, pp.108-123. 

Yates, M.D., and R.M. Muzika. 2006. Effect of Forest Structure and Fragmentation on Site Occupancy of Bat 
Species in Missouri Ozark Forests. The Journal of Wildlife Management 70.5 (2006):1238–1248. 

 

https://dnr.wisconsin.gov/topic/SurfaceWater/ConditionLists.html
https://dnr.wisconsin.gov/sites/default/files/topic/ForestBusinesses/statewideEconomicReport2021.pdf
https://dnr.wisconsin.gov/sites/default/files/topic/ForestBusinesses/statewideEconomicReport2021.pdf
https://dnr.wisconsin.gov/topic/forestmanagement/bmp
https://dnr.wisconsin.gov/topic/forestmanagement/guidelines
https://dnr.wisconsin.gov/sites/default/files/topic/ForestBusinesses/WisconsinForestProductsIndustry.pdf
https://dnr.wisconsin.gov/sites/default/files/topic/ForestBusinesses/WisconsinForestProductsIndustry.pdf
https://dnr.wisconsin.gov/topic/WildlifeHabitat/ActionPlan.html
https://www.wisconsinhistory.org/Records/Article/CS3584


U.S. Fish and Wildlife Service Appendix B – Scoping   
 

Lake States HCP 
Draft Environmental Assessment B-1 August 2022 

 
 

Appendix B 
Scoping 

The U.S. Fish and Wildlife Service (Service) conducted an informal scoping process for the public to 
provide input on preparing an Environmental Assessment (EA) to evaluate the proposed action issuance 
of Endangered Species Act (ESA) Incidental Take Permits (ITPs) and approval of the Lake States Forest 
Management Bat Habitat Conservation Plan (Lake States HCP).  

The Service completed the scoping phase, which is the first step in preparing a National Environmental 
Policy Act (NEPA) document. NEPA regulations (40 CFR S 1501.5 (e)) specify that agencies ". . . shall 
involve the public, State, Tribal, and local governments, relevant agencies, and any applicants, to the 
extent practicable in preparing environmental assessments." The 2020 NEPA regulations also noted that 
there "is no single correct approach for public involvement. Rather, agencies should consider the 
circumstances and have discretion to conduct public involvement tailored to the interested public, to 
available means of communications to reach the interested and affected parties, and to the particular 
circumstances of each proposed action" (85 FR 43323-24).  

The purpose of the scoping phase is to invite the public, other government agencies, the scientific 
community, Tribes, industry, and other interested parties (herein referred to as stakeholders) to 
provide meaningful input to be considered in preparing the EA. 

Lake States HCP Scoping Website 

The project website (http://www.lakestatesnepa.com/) for the Lake States HCP NEPA compliance went 
live on January 18, 2022. The website provides the following content: 

• Overview   

• Summary of the Lake States HCP 

• Environmental Review Process 

• Public Involvement Opportunities 

• Contact Information 

• Related Links and Documents  

• Project Mailing List Details  
 

The website also provides the following documents under the Related Links & Documents tab:  

• Lake States NEPA Project Handout – Provides a project overview, and information about the 
NEPA process, covered activities, the plan area and covered lands, and public involvement 
opportunities.  

• Lake States NEPA Frequently Asked Questions (FAQ) Handout – Provides frequently asked 
questions and answers to summarize the NEPA compliance process for the Lake States HCP. 

http://www.lakestatesnepa.com/
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Public Involvement   

The Service developed a project mailing list for parties interested in project updates and distributed 
letters to 288 stakeholders and an e-blast to an additional 348 stakeholders on January 18, 2022. The 
mailing list included contacts provided by the State DNRs, elected officials, state and federal agencies, 
Tribes, and stakeholders who had previously provided comments on HCP planning documents. The 
letters and e-blast provided a project overview, a notification about the scoping process, and a request 
for comments and relevant information. The 30-day public comment period began on January 18, 2022 
and ended February 17, 2022. The Lake States HCP website provides a form where people can request 
to be added to the project mailing list.  

The Service requested that stakeholders provide information related to the following subject areas of 
the Lake States HCP and EA:  

• Scope of the analysis – Specific topics or resources that should be considered in the NEPA 
process (e.g., water quality, air quality, socioeconomics). 

• Alternatives – Alternatives to the proposed action that should be evaluated. 

• Data or information – Suggestions on data or information that should be considered in the NEPA 
process. 

The public could submit their comments and information using one of the following methods: 

• Hard Copy - Field Supervisor, Michigan Ecological Services Field Office, U.S. Fish and Wildlife 
Service, 2651 Coolidge Road, Suite 101, East Lansing, Michigan 48823  

• Via Email:  EastLansing@fws.gov. 

A total of 8 comment letters were received during the scoping period. The text provided in each 
comment letter is provided below. 

Comments Received 

1. Commenter: Susan Klapel, Mille Lacs Band of Ojibwe 

Good afternoon, I am writing to inquire about consultation with the tribes, specifically the Mille 
Lacs Band of Ojibwe.  

Will there be individual consultation with the Tribes? Mille Lacs Band of Ojibwe Department of 
Natural Resources Commissioner Kelly Applegate requested that I inquire with you about your 
request for information.  

I won’t take any more of your time with this question. We are very interested in the habitat and 
survivability of all bats that inhabit our forests.  

2. Commenter: John C. Gavre 

I live on the Garden Peninsula in Upper Michigan. I am not sure if any of the proposed covered 
bat species are present in the area or whether the habitat is suitable for these species.  Concerns 
about the effects of wind turbines on bats was an issue brought up during the proposal for the 
approval of the turbines.  We had heard that a bat survey was done during this time-period.   
However, I cannot verify whether it was done by Heritage Sustainable Energy or some other 
government agency.   Heritage would never verify or provide any information concerning a 
possible study.  We did hear rumors that the study indicated the peninsula was a significant bat 

mailto:EastLansing@fws.gov
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migration pathway.  The FWS may want to investigate if studies on the type of bat populations 
present on peninsula and on bat migrations were undertaken.  If studies were not done then 
perhaps some should be undertaken to determine if incidental takes could be harmful to any 
resident or migrating endangered bats.  This could also aid in determining if the existing 
turbines should have bat deterrent technology installed to reduce incidental take as part of the 
HCP. 

3. Commenter: Rick Horton, Minnesota Forest Industries  

Minnesota Forest Industries, Inc. (MFI) is an association representing Minnesota’s primary 
forest products companies. MFI and its member companies encourage conservation, proper 
forest management, and industry development that foster sound environmental stewardship, 
multiple use of timber lands, and sustainable, long-term timber supply.  

MFI member companies are part of a $16.8 billion gross sales per year forest products industry 
which provides for the livelihoods for nearly 68,000 Minnesota families. MFI and the forest 
products economy are reliant on continuous and year-round supply of timber harvested from 
the forests of the state.  

MFI supports the approval of the Lake States Forest Management Bat Habitat Conservation Plan 
(Lake States HCP) and subsequent issuance of Incidental Take Permits (ITPs) to the respective 
Departments of Natural Resources in the covered region. However, we will point out that the 
plight of these bats is almost entirely the result of white-nosed disease, and not a result of forest 
management activities.  In fact, forest management can create important flyway and foraging 
areas.  Nonetheless we feel that the proposed actions in the HCP will significantly limit the 
potential for forestry-related negative impacts to bat populations.  

MFI feels that the scope of the analysis was sufficiently detailed and adequately covered all 
considerations required to make an informed decision on the positive and potentially negative 
impacts forest management can have on forest bats. Overall, it recognizes that forest 
management is necessary to provide the wide array of forest structure needed by bats 
throughout their annual and life cycle. We don’t feel that additional topics will add anything 
relevant to bat conservation.  

The HCP as written provides a science-based conservation strategy for forest bats.   Any other 
action Alternatives would by default be based on conjecture and opinion, and therefore be of 
little value.  Developing and analyzing another action Alternative would add months if not years 
to the process without adding additional value. Therefore, MFI strongly urges the USFWS to 
move forward with analysis of only a No Action Alternative and an Action Alternative (the Lake 
States Forest Bat HCP). 

The HCP has been developed by forest and wildlife scientists from three state agencies using the 
best available research findings on the species in question. It has been reviewed by many 
outside groups and hundreds of comments have been received back, often sharing even more 
knowledge. At this point we feel that there is no more available data or information than can 
meaningfully contribute to the analysis of impacts or the decision of whether or not to 
implement the HCP and issue the ITPs. MFI urges the US Fish & Wildlife Service to move forward 
with the EA in its current form as the only NEPA Action Alternative. 

4. Commenter: Ben Benoit, Leech Lake Band of Ojibwe 

The Leech Lake Band of Ojibwe (Tribe) has recently been notified that the U.S. Fish and Wildlife 
Services (FWS) is in the process of review for approving the Lake States (MI, WI, & MN) Forest 
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Management Bat Habitat Conservation Plan and evaluating the issuing of Incidental Take 
Permits. This letter serves to outline the Tribe’s concerns regarding these two issues.  

As FWS is well aware the declines that are being seen in many bat populations is driven by the 
spread of White-Nose Syndrome (WNS) and its effects on bat’s seasonal hibernation. While we 
hope a solution is found to these issues it does not negate the need for roosting, brood rearing 
and quality foraging habitat throughout the Lake States. To this end the Tribe can only attest to 
these issues in Minnesota, although other states may be experiencing similar circumstances. In 
this state we have seen the MN DNR increasing timber harvest rates on State managed lands, 
including USFS funded wildlife management areas, shortening the timer stand rotation age, and 
repeatedly harvesting aspen stands within the same land parcel that is causing these stands to 
be kept in an early successional state and never allowing them to succeed to mixed cover types. 
As a consequence, these stands are less likely to produce the quality cavities needed by bats and 
other cavity utilizing species. Repeated harvest of stands also results in the stands becoming 
simpler and simpler communities that in return will produce a simpler complex of prey species 
for bats.  

Bats are important to natural ecosystems because of the insects they eat. Beetle and moths are 
two of the main groups of insects they forage on and in forest ecosystems some of these species 
are forest pests that can injure or kill trees or do damage to agriculture. Healthy bat populations 
can help maintain a healthy forest and forest managers should incorporate forest management 
actions that create and enhance bat roosting and foraging habitat into their work.  

The Tribe is also concerned about the use of pesticides that directly or indirectly have negative 
effects on bat populations. On the Leech Lake Reservation we do not allow any agency to use 
pesticides for forest management activities, but they are widely used by all land managers that 
surround us. The Leech Lake Reservation encompasses about 800,000 acres, but this is not large 
enough to be protected from the effects of some of the pesticides that are used around us.  The 
recent discovery that neonicotinoids are widespread and found in many species of wildlife far 
from where they were used is particularly concerning.  These chemicals are killing prey for bats 
and could also be poisoning the bats if they consume contaminated prey. This permitting 
process needs to address how pesticides are used in forest management, their negative effects 
on bats, and alternatives to pesticide use. 

Finally this process is considering issuing a permit with a 50-year time frame.  This is almost 
unheard of in environmental permitting.  With the rapid rate in decline of many species and 
climate change it is becoming difficult to predict what will happen in even five years.  Issuing a 
permit with timeframes that do not consider the changing climate and biological makeup is 
detrimental and will contribute to further declines in our resources. 

We appreciate your consideration and addressing of the Tribe’s concerns and look forward to a 
written response.  As this permit could negatively affect the Reserved Property Rights of the 
Leech Lake Band. We reserve the right to initiate formal Government Consultation on the topic 
and will provide an update to our leadership once we have received a response outlining the 
FWS intent with this review 

5. Commenter: Tim J. O’Hara, Forest Resources Association 

The Forest Resources Association (FRA) represents the interests of over 330 organizations and 
businesses in the forest products industry.  Members include forest landowners, suppliers, 
consuming mills, associated businesses, and state forestry associations.  FRA has member 
representation in 49 states and 377 Congressional Districts. In the Lake States Region (LSR), 
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FRA has 85 member companies that are part of a $25 billion forest products economy, providing 
for the livelihoods of more than 110,000 families. The LSR's forest product economy is 
dependent on the continuous and year-round supply of timber harvested from public and 
private lands.  

FRA and our members have been active throughout the process and development of the Lake 
States Department of Natural Resources (DNR) Forest Management Bat Habitat Conservation 
Plans (HCPs). Our involvement has been through several public comment opportunities over the 
past four years.  During this time, the DNRs received and reviewed public comments, provided 
feedback to the public, and made changes to the HCPs. Scenarios were developed and modeled, 
and the results submitted to the USFWS as the best options to move forward to mitigate the 
impacts on the bat species identified in the HCPs.  

FRA sees no rationale for additional review or analysis than what has already been completed 
by the DNRs and vetted through a thorough public review process conducted by the state 
agencies. Additional scoping and the assessment of more alternatives would only delay an LSR 
HCP that has already taken four years to develop.  

FRA recommends that the USFWS move forward in a timely and efficient manner to complete an 
environmental assessment and issuance of incidental take permits. 

6. Commenter(s): Henry Schienebeck and Matt Jensen, Great Lakes Timber Professional 
Association  

Great lakes Timber Professionals Association (GLTPA) located in Rhinelander WI, is a two state 
(MI./WI.) organization representing nearly 1,000 members including loggers; foresters; 
truckers; paper, biomass, OSB mills and sawmills; landowners, foresters, equipment 
manufacturers, school districts, sports persons, road commissions, and other. GLTPA members 
are in mostly rural areas and are dependent on a continuous and year-round supply of timber 
harvest from public and private lands. 

GLTPA and its members have been active throughout the process and development of the Lake 
States Department of Natural Resources (DNR) Forest Management Bat Habitat Conservation 
Plans (HCPs). Our involvement has been through several public comment opportunities over the 
past four years. During this time, the DNRs received and reviewed public comments, provided 
feedback to the public, and made changes to the HCPs. Scenarios were developed and modeled, 
and the results submitted to the USFWS as the best options to move forward to mitigate the 
impacts on the bat species identified in the HCPs.  

GLTPA sees no rationale for additional review or analysis in addition to what has already been 
completed by the DNRs and vetted through a throughout public review process conducted by 
these state agencies. Additional scoping and the assessment of more alternatives would only 
delay an LSR HCP which has already taken four years to develop.  

GLTPA recommends that the USFWS move forward in a timely and efficient manner to complete 
an environmental assessment and issuance of incidental take permits.   

7. Commenter: James Maeder, Michigan Association of Timbermen 

The Michigan Association of Timbermen (MAT) represent the interests of over 350 
organizations and businesses in the forest products industry. Members include forest 
landowners, suppliers, consuming mills, associated businesses, and state forestry associations. 
MAT has member representation throughout all of Michigan. In Michigan, MAT has 350 member 
companies that are part of $12.5 billion forest products economy, providing for the livelihoods 
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of more than 41,000 families. The forest product economy is dependent on the continuous and 
year-round supply of timber harvested from public and private lands.  

MAT and our members have been active throughout the process and development of the Lake 
States Department of Natural Resources (DNR) Forest Management Bat Habitat Conservation 
Plans 9HCPs). Over involvement has been through several public comment opportunities over 
the past four years. During this time, the DNRs received and reviewed public comments, 
provided feedback to the public, and made changes to the HCPs. Scenarios were developed and 
modeled, and the results submitted to the USFWS as the best option to move forward to mitigate 
the impacts on the bat species identified in the HCPs.  

MAT sees no rationale for additional review or analysis than what has already been completed 
by the DNRs and vetted through a thorough public review process conducted by the state 
agencies. Additional scoping and the assessment of more alternatives would only delay an HCP 
that has already taken four years to develop.   

MAT recommends that the USFWS move forward in a timely and efficient manner to complete 
an environmental assessment and issuance of incidental take permits.  

8. Commenter: Jared Duquette, State of Michigan Department of Natural Resources  

Thank you for your letter dated January 13, 2022, to Natural Resources Deputy Shannon Lott, 
Department of Natural Resources (Department), concerning the preparation of the 
Environmental Assessment to evaluate the proposed issuance of Endangered Species Act 
Incidental Take Permits and approval of the Lake States Forest Management Bat Habitat 
Conservation Plan (HCP). Deputy Lott has forwarded your letter to the Department’s Wildlife 
Division for a response.  

Thank you for the opportunity to provide input. The Department has been an active partner in 
the development of the Lake States Bat HCP and we have previously shared all relevant 
information. We look forward to continuing to work closely with your office and the regional 
office on implementing the Bat HCP once it is finalized and approved.  
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Appendix C 
Cumulative Trends 

Table C-1. Summary of Cumulative Trends 

Trends Effects 
White-Nose Syndrome. The first evidence of WNS in the Plan Area was 
the detection of the fungus in samples collected from bats in winter 
2011/2012 at Minnesota’s largest hibernacula (Minnesota DNR 2013). 
Hibernacula surveys in Michigan during early 2017 have documented 
widespread population declines consistent with observations in other 
WNS-affected states (Kurta and Smith 2014). P. destructans or WNS is 
present in 15 Michigan counties, including Alpena, Lake, Manistee, 
Grand Traverse, Emmet, Mackinac, Alger, Delta, Marquette, Dickinson, 
Baraga, Keweenaw, Houghton, Ontonagon, and Gogebic Counties (WNS 
Response Team 2022). P. destructans or WNS is present in 21 
Wisconsin counties, including Douglas, Polk, St Croix, Pierce, Pepin, 
Door, Calumet, Jackson, La Crosse, Monroe, Juneau, Vernon, Sauk, 
Dodge, Washington, Richland, Crawford, Dane, Iowa, Grant, and Green 
Counties (WNS Response Team 2022). P. destructans or WNS is present 
in 11 Minnesota counties, including St Louis, Pine, Becker, Hennepin, 
Washington, Ramsey, Dakota, Wabasha, Olmsted, Winona, and Fillmore 
Counties (WNS Response Team 2022). WNS has resulted in extensive 
population losses  of the Covered Species and is a continuing threat.  

Extensive and ongoing 
loss of bats. 
 
 

Wind Energy Development. The Lake States HCP covers a region 
where land-based wind energy is a rapidly developing industry. The 
operation of commercial wind energy facilities results in the accidental 
mortality of both birds and bats, including the Covered Species.  
The most recent American Wind Wildlife Institute’s bat report (AWWI 
2020), which provides the most up-to-date picture of bat fatality data at 
wind energy facilities, summarizes bat fatality rate (bats per megawatt 
per year) and fatality incident (individual fatalities) from wind energy 
facilities in the United States. Data in the report are aggregated from the 
results of 273 studies and constitute 18,070 fatality incidents that 
include 22 identified bat species. The report documents 756 little 
brown bat mortalities, 379 tri-colored bat mortalities, five northern 
long-eared bat mortalities, and four Indiana bat mortalities from wind 
energy facilities. Migratory tree bats constitute approximately 72 
percent of all fatality incidents. 

Accidental mortalities of 
individual bats from 
strikes with turbine 
blades. 
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Trends Effects 
Forest Management Programs. Management on State DNR and county 
lands usually occurs as a timber sale to a private firm. Thinning and 
similar timber stand improvement cuts, which are less profitable, may 
be undertaken by the State DNRs or county staff and temporary 
employees, or a private firm may be hired to complete the project. 

Over the last few decades, the State DNRs have established standards 
for forest management that include protection of water quality and soil 
integrity, provisions for endangered and threatened species habitat, 
and wildlife habitat enhancement, such as leaving standing dead trees 
and snags. 

Each state participates in two federal-state joint programs, the Forest 
Stewardship Program and the U.S. Forest Service’s Forest Legacy 
Program. Hundreds of thousands of private acres have been formally 
enrolled in these programs. Involvement in these programs results in 
cost-share, payments for easements and technical assistance. Some 
acres may be required to be open to public hunting. 

Each state has a forestry program that incentivizes landowners to 
manage their forest resources primarily to ensure a supply of good 
timber for commercial use but also to prevent the conversion of 
forestland to non-forested land. Landowners enrolled in these 
programs receive a tax benefit. Participants must complete a forest 
management plan. Such a plan could include provisions to protect 
certain key natural resources. At a minimum, enrollees are required to 
not damage legally protected resources. 

Michigan. State programs include the Commercial Forest Program and 
Qualified Forest Property Program. 

Minnesota. State programs include the Sustainable Forest Incentives 
Act. 2C Managed Forest Classification, and Rural Preserve Program. 

Wisconsin. State programs include the Managed Forest Law Program 
and the Forest Crop Law Program.  

Potential improvement 
in forest health or forest 
stand quality.  
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Table C-2. Ongoing ITPs and Incidental Take Statements for Covered Species in the Plan Area 

Source of Take Project Name Species Duration Level of Take 
ITS U.S. Forest Service 

Gilbert Lake Project 
(Michigan) 

Indiana 
bat 

2018–
2033 

Up to 730 acres 
of Indiana bat 
habitat over 15 
years 

ITS U.S. Forest Service 
Whelan Lake Project 
(Michigan) 

Indiana 
bat 

2019–
2034 

Up to 1,140 acres 
of Indiana bat 
habitat over 15 
years 

ITS 
(programmatic) 

Programmatic 
Biological Opinion for 
Transportation 
Projects in the Range 
of the Indiana Bat and 
Northern Long-Eared 
Bat 

Indiana 
bat, 
northern 
long-eared 
bat 

2016–
N/A1 

7,040 acres of 
trees per year 
from tree 
removal 
activities; and up 
to 50 Indiana 
bats per year 
from covered 
bridge activities 

ITP Aitkin-Carlton 
Counties HCP 
(Minnesota) 

Northern 
long-eared 
bat, little 
brown bat, 
tricolored 
bat 

2022–
2047 

3 little brown 
bats, northern 
long-eared bats, 
and tricolored 
bats over permit 
lifetime with 
total impact 
(including lost 
reproductive 
potential) of 10 
little brown bats, 
8 northern long-
eared bats, and 
10 tricolored 
bats 

ITS 
(programmatic) 

Programmatic 
Biological Opinion on 
the Final 4(d) Rule for 
the Northern Long-
eared Bat and 
Activities Excepted 
from Take 
Prohibitions 

Northern 
long-eared 
bat 

2016-
2022 

Up to 117,267 
individuals 
disturbed and 
3,285 pups and 
980 adults 
harmed 
annually 

N/A = Not applicable 

1The Programmatic Biological Opinion for Transportation Projects in the Range of the Indiana Bat and Northern Long-
Eared Bat does not have an end date. Through adaptive management the Service continues to modify the programmatic 
biological opinion based on feedback from users and field offices, as well as new information. The required re-initiation 
triggers are in place and the Service will re-evaluate the ITS and reinitiate consultation if more than the allowed acres of 
habitat or numbers of bats are taken. 
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