
  

1 
  

Environmental Assessment 

 

Grand Traverse County 

Proposed Shooting Range Location 

 

Grand Traverse County, Michigan 

 

Prepared for: 

Michigan Department of Natural Resources 

Finance and Operation Division 

525 West Allegan 

PO Box 30028 

Lansing MI, 48933 

 

June 2016 

 

 

 

 

 

 

 

 

 

 

 



  

2 
  

Table of Contents 

 
Table of Contents ....................................................................................................................................... 2 

Preface .......................................................................................................................................................... 4 

Chapter 1.0 Project Summary, Purpose and Need ................................................................................ 5 

1.1 Background ....................................................................................................................................... 5 

1.2 Project Summary .............................................................................................................................. 5 

1.3 Purpose .............................................................................................................................................. 6 

1.4 Need ................................................................................................................................................... 6 

1.5 Decisions that Need to be Made .................................................................................................... 7 

2.0  Project Alternatives ............................................................................................................................. 8 

2.1  Alternatives Not Considered for Detailed Analysis .................................................................. 8 

2.2  Alternatives Carried Forward for Detailed Analysis ................................................................. 9 

2.2.1  Alternative A (No Build) ......................................................................................................... 9 

2.2.2  Alternative B (Site #1, Whitewater Township) .................................................................. 10 

2.2.3  Alternative C  - Recommended Site (Site #2, Union Township) ..................................... 11 

2.3 Summary of Alternatives .............................................................................................................. 12 

3.0 Affected Environment ....................................................................................................................... 13 

3.1  Physical Characteristics ................................................................................................................ 13 

3.2  Land Use ......................................................................................................................................... 15 

3.3  Biological Environment (Habitat/Vegetation) .......................................................................... 16 

3.4  Threatened/Endangered and Candidate Species, Other Wildlife Species ............................ 17 

3.5 Wetland Resources ......................................................................................................................... 18 

3.6  Contamination ............................................................................................................................... 19 

3.7  Cultural Resources ........................................................................................................................ 20 

3.8  Tribal Consultation ....................................................................................................................... 20 

3.9 Agricultural ..................................................................................................................................... 20 

3.10  Construction ................................................................................................................................ 21 

3.11 Tree Removal ................................................................................................................................ 21 

3.12 Air Quality .................................................................................................................................... 21 



  

3 
  

3.13  Local Socio-economic Conditions ............................................................................................. 21 

3.14  Economic Issues .......................................................................................................................... 22 

3.15 Noise .............................................................................................................................................. 22 

3.16  Cumulative Impacts.................................................................................................................... 23 

4.0 Environmental Consequences .......................................................................................................... 24 

4.1  Impacts Specific to all Alternatives Considered ....................................................................... 24 

4.1.1 Alternative A (No Build) ........................................................................................................ 24 

4.1.2  Alternative B, Site 1, White Water Township .................................................................... 24 

4.1.3 Alternative C, Site 2, Union Township ................................................................................ 24 

4.2  Summary Comparison of Environmental Consequences by Alternative ............................. 24 

5.0 List of Preparers ................................................................................................................................. 31 

6.0 Coordination with Public and Others ............................................................................................. 33 

7.0 Public Comment ................................................................................................................................. 34 

APPENDIX A, Eastern Massasauga Rattlesnake Conservation Measures ........................................ A 

APPENDIX B, Kirtland’s Warbler Conservation Measures ................................................................. B 

APPENDIX C, Map of Regulated Wetland Proximity to Site 1 and 2 ................................................ C 

APPENDIX D, Map of Groundwater Depth for Site 1 and 2 ............................................................... D 

APPENDIX E, State Historic Preservation Office Letter of Concurrence .......................................... E 

APPENDIX F, Written Public Comments ............................................................................................... F 

 

 

 

 

 

 

 

  



  

4 
  

Preface 
 

The National Environmental Policy Act (NEPA) of 1969 requires that the social, economic, and 

natural environmental impacts of any proposed action of the federal government be analyzed for 

decision-making and public information purposes. There are three classes of action. Class I 

Actions, which are those that may significantly affect the environment, require the preparation of 

an Environmental Impact Statement (EIS). Class II Actions (categorical exclusions) are those that 

do not individually or cumulatively have a significant effect on the environment and do not 

require the preparation of an EIS or an Environmental Assessment (EA). Class III Actions are 

those for which the significance of impacts is not clearly established. Class III Actions require the 

preparation of an EA to determine the significance of impacts and the appropriate environmental 

document to be prepared - either an EIS or a Finding of No Significant Impact (FONSI). 

This document is an Environmental Assessment for the proposed construction of a shooting 

range in Grand Traverse County, Michigan. It describes and analyzes construction alternatives, 

potential impacts, and the measures taken to minimize harm to the project area. It will be 

distributed to the public and to various federal, state, and local agencies for review and comment. 

A formal public hearing on this project will then be held. If review and comment by the public 

and interested agencies support the determination of “no significant impact”, this EA will be 

forwarded to the United States Fish and Wildlife Service (USFWS) with a recommendation that a 

FONSI be issued. If it is determined that either alternative shooting range site location will have 

significant impacts that cannot be mitigated, the preparation of an EIS will be required. 

This document was prepared by the Environmental Service Section of the Michigan Department 

of Transportation (MDOT), in cooperation with the Michigan Department of Natural Resources 

(MDNR). 

 

 

 

 

 

 



  

5 
  

Chapter 1.0 Project Summary, Purpose and Need 
 

 

1.1 Background 

The Federal Aid in Wildlife Restoration Act of 1937, also known as the Pittman-Robertson Act, 

originally created an excise tax that provided funds to each state (through the Department of the 

Interior) to manage wildlife and their habitats.  Amendments in the 1970’s created a tax on 

handguns, ammunition, accessories and archery equipment, with a portion of the money to be 

used for education and training of hunters through safety classes and construction and operation 

of public shooting ranges. 

 

 The Michigan Department of Natural Resources (MDNR) owns the Traverse City State Forest 

Area, which is the site of the existing Hoosier Valley shooting range.  The proposed sites under 

review for the new shooting range are also located in the Traverse City State Forest Area, owned 

by the MDNR.  The Hoosier Valley Range is located in Blair Township, Grand Traverse County, 

Michigan (T26N, R10W, Section 15).  This existing range has become an area of concern due to 

numerous noise complaints by local residents and complaints of range users parking on Hoosier 

Valley Road.  The MDNR established additional rules for the Hoosier Valley Range in an attempt 

to address the complaints of the local residents.  Restrictions were placed on range operating 

hours, magazine size of firearms allowed at the range and only permitting the use of paper 

targets. Since the range is not staffed, range users do not always follow these rules.  The types of 

firearms allowed, the hours of operation, and the types of targets allowed, are still major concerns 

of the local residents.  The MDNR would now like to relocate this shooting range due to 

environmental issues, safety and noise concerns. 

 

Three potential shooting range relocation sites were identified. All are located in Grand Traverse 

County, Michigan.  Site 1 is in White Water Township (T27N, R09W, Section 33).  Site 2 is in Union 

Township (T26N, R09W, Sections 11-14).  Site 3 is in Fife Lake Township (T25N, R09W, Section 

27). 

 

 

1.2 Project Summary 

The proposed project involves constructing a new shooting range on either of the three alternative 

sites with the primary goal of addressing safety and conflict issues.  The constructed shooting 

range will be a referred to as a “micro range” and consists of the following components: 

 10-25 yard pistol or handgun range, 4 stations 

 50 yard rifle range, 4 stations 

 100 yard rifle range, 4 stations 

 No skeet or trap area 
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 10 acres of maximum disturbance with site grading and proper drainage 

 Vegetative plantings or other sound mitigating measures 

 Gravel entrance drive and parking area, 20-25 cars 

 2 concrete ADA parking spaces, sidewalks and pedestrian circulation for retrieving 

targets 

 Concrete vault toilet, benches, and trash receptacles 

 Educational and interpretive signage 

 Rear and side berms, but not berms separating the individual ranges 

 Unstaffed 

 

 

1.3 Purpose 

The purpose of this project is to secure a grant that will fund the construction of a shooting range 

in Grand Traverse County Michigan. The existing shooting area, known as Hoosier Valley, is 

becoming an area of concern due to safety, environmental issues, and noise concerns. The Hoosier 

Valley Shooting range is located on state land and has been an unofficial shooting range for 

decades.  Traverse City has grown out into the once rural area surrounding the shooting range 

creating incompatible adjacent land uses. 

 

 

1.4 Need 

The Hoosier Valley site has been a shooting range location since the 1960’s. As the population 

within Grand Traverse County has grown, specifically the Traverse City area, urbanization and 

development has been allowed to develop around Hoosier Valley. This location is not staffed and 

while the Department has implemented land use orders to control the activities and types of 

shooting at Hoosier Valley, it is not identified as a designated range.  An internal work group that 

the MDNR had assembled to evaluate shooting ranges statewide, found that addressing the 

safety and conflict issues at Hoosier Valley and finding an alternative site was the top priority of 

2014.  

Michigan has approximately 747,116 licensed hunters and the need to practice their archery and 

firearm shooting in this region of the state is important considering that the majority of the 

Department’s staffed and designated ranges are in the southern part of the state. The designated 

and staffed ranges are intended to provide safe and controlled settings for the general public to 

develop skills and proficiency in firearm use in support of hunting sports.  

Over 70 undesignated ranges have been developed on MDNR lands over time and they can be 

viewed as opportunities that identify historic use and where user demands currently exist. 

Because they have not been formally developed, they do not adequately address safety and 

operational concerns. 
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1.5 Decisions that Need to be Made 

Following completion of this Environmental Assessment and initial range design, the assessment 

and initial design will be posted online and an opportunity for public comment will be offered in 

the project area, so the department personnel assigned to this project may hear the opinion and 

comments of local residents, shooting range users, and other interested parties.  Minor changes 

or adjustments may be made to the alternatives in response to these comments.  The MDNR will 

consider these comments along with cost, operational characteristics, environmental impacts and 

other relevant factors in range design and construction at the recommended range site (Site #2 – 

Union Township).  All design work at the recommended range site will require grant approval 

by the United States Fish and Wildlife Service before the project begins. 

 

  



  

8 
  

2.0  Project Alternatives 
 

 

2.1  Alternatives Not Considered for Detailed Analysis 

An acoustic assessment of all three proposed shooting range sites was conducted in September 

2015, by Siebein Associates Inc.  The proposed Fife Lake Township shooting range location (site 

3) had acoustic measurements taken with the shooters facing southwest using three different 

caliber of firearms.  The firearms were discharged and noise measurements were taken at ¼ mile, 

½ mile, 1 mile, and 2 mile distances in all directions (Figure 1).  The noise measurements were 

analyzed using a computer model that took into effect different site designs, building materials, 

and weather conditions.  The Environmental Acoustic Assessment document goes into further 

detail of the noise analysis.  The acoustic assessment found that the dense population living 

around Fife Lake was in close enough proximity to site 3 that the noise from the firearm use 

would be a concern to local residents.   

 

The Fife Lake Township site has been eliminated as a potential shooting range location based on 

several factors including the proximity to the residential Fife Lake community, the distance from 

the Traverse City population, and the numerous established shooting ranges that already exist in 

the Fife Lake area.  The Fife Lake Township site is the farthest site from the Traverse City 

urbanized area.  A major goal of the shooting range relocation is to keep the new site close to and 

easily accessible to the people of Traverse City.  The Fife Lake location is over 22 miles from the 

city limits of Traverse City.  The Fife Lake area also has several private shooting ranges, creating 

little need for another range. 
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Figure 1. Aerial photograph showing measured LA eq and LA peak sound levels produced by a 0.308 rifle 

measured at distances of approximately ¼ mile, ½ mile, 1 mile and 2 miles from proposed range Site 3: Fife 

Lake, with the shooter firing towards the southwest. 

 

 

 

2.2  Alternatives Carried Forward for Detailed Analysis 

 

2.2.1  Alternative A (No Build)   

Under this alternative, a new shooting range would not be constructed and the existing Hoosier 

Valley Shooting Range would continue to operate as it is today.  The people of Traverse City 

would continue to have a free shooting range that is open to the public and close to the majority 

of the population.  The range would also continue to not meet ADA requirements. The range 

rules put in place by MDNR would remain and the Hoosier Valley site would continue to be 

unstaffed.  Proper use of the range would be the responsibility of the range users in a self-policing 

Source- Siebein Associates 

Inc. 
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format that has failed to work in the past.  Complaints from local residents would remain the 

same or possibly continue their current trend of increasing frequency.  The site would also remain 

difficult to patrol for the limited number of conservation enforcement officers assigned to the 

area.  The range is located on a connecting road that provides multiple ways in and out of the 

shooting area, thus allowing people that are improperly using the range an easy way to avoid 

law enforcement as they exit.  Under this alternative, the Hoosier Valley Shooting Range would 

continue to operate in an unsafe manor, Complaints from local residents would continue to be 

reported and require the attention of a small conservation enforcement staff, and the purpose and 

need of the proposed project would fail to be accomplished. 

 

 

2.2.2  Alternative B (Site #1, Whitewater Township) 

The constructed shooting range will be referred to by MDNR as a “micro range” and consists of 

the following components: 

 10-25 yard pistol or handgun range, 4 stations 

 50 yard rifle range, 4 stations 

 100 yard rifle range, 4 stations 

 No skeet or trap area 

 10 acres of maximum disturbance with site grading and proper drainage 

 Vegetative plantings or other sound mitigating measures 

 Gravel entrance drive and parking area, 20-25 cars 

 2 concrete ADA parking spaces, sidewalks and pedestrian circulation for retrieving 

targets 

 Concrete vault toilet, benches, and trash receptacles 

 Educational and interpretive signage 

 Rear and side berms, but not berms separating the individual ranges 

 Unstaffed 

 

The Range location has been provided as an alternative by the Michigan Department of Natural 

Resources due to its distance from private property and its accessibility by the people of the 

Traverse City area.  Figure 2 provides a diagram of the range that was used in the Environmental 

Acoustic Assessment.   
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Figure 2. Concept diagram of the base range design. 

 

 

 

2.2.3  Alternative C  - Recommended Site (Site #2, Union Township) 

This alternative has the same components and design as listed above for Site #1. 

 

 

 
 

Source: Siebein Associates Inc. 
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2.3 Summary of Alternatives 
 

Table 1 

Alternative Characteristics 

 

 

Characteristic 

Alternative A 

No Build 

Keep Hoosier 

Valley Open 

Alternative B 

Site 1 

Whitewater 

Township 

Alternative C 

Site 2 

Union Township 

Accessible to 

Public? 

Yes Yes Yes 

Site Development 

Required? 

No Yes Yes 

Addresses ADA 

Issues? 

No Yes Yes 

Addresses Hunter 

Education Needs / 

Outdoor Skill 

Training 

Yes Yes Yes 

Addresses 

Purpose and 

Need? 

No Yes Yes 

Provide a Safe 

Place to Shoot? 

No Yes Yes 

Eliminate Local 

Resident Noise 

Complaints? 

No Yes Yes 
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3.0 Affected Environment 
 

 

3.1  Physical Characteristics  

The existing Hoosier Valley unofficial shooting range and the two proposed sites for a new 

shooting range, are located south of the city of Traverse City in the Traverse City State Forest 

Area.  This state forest includes public lands in Benzie, Grand Traverse, Kalkaska, Leelanau, and 

Manistee Counties.  The Traverse City State Forest Area is divided by the MDNR into smaller 

management areas.  The Boardman Plains Management Area is the management area that 

contains both of the proposed shooting range sites and the existing Hoosier Valley shooting 

range. 

The Boardman Plains Management Area is located in Grand Traverse and Kalkaska Counties and 

contains 71,296 acres of state forest. Figure 3 on page 15 shows the Boardman Plains Management 

Area.  The primary attributes which identify the Boardman Plains management area include:  

• The glacial outwash plain landform (96% of the management area).  

• A history of large fires which resulted in the cover types of oak, red pine, jack pine with pockets 

of aspen and upland hardwoods.  

• Proximity of this management area to Traverse City, Kalkaska and other population areas, and 

forest resources that contribute to the social and economic values of the area.  

• Location within the Grayling Outwash Plain sub-region of the northern Lower Peninsula.  

• Location of the approximately 3,000 acre Sand Lakes Quiet Area in the management area, which 

is a dedicated management area and high conservation value area.  

• Includes the Boardman River and its tributaries in the management area, which is a designated 

natural river.  

• Includes portions of the North Country Trail, Vasa cross country ski trail and single track bike 

trail, Muncie Lakes Pathway, Michigan Coast-to-Coast Cycle Trail, snowmobile trails and Shore-

to-Shore Horse Trail in the management area.  

• Includes two northern fen environmental reference areas (Root Lake and Sand Lake) and two 

oak pine barren ecological reference areas (North and South Carpenter Creek).  

• Numerous active and abandoned oil or gas wells associated with the Niagaran and Antrim 

Shale formations and future oil/gas storage facilities which may be located here. 

 

Vegetation management in the Boardman Plains Management Area of the Northern Lower 

Peninsula Regional State Forest Plan provides forest products; maintains or enhances wildlife 

habitat; protects areas of unique character including the Boardman River (a designated natural 

river) and the Sand Lakes Quiet area (a designated high conservation value area), threatened, 

endangered and special concern species; and provides for forest-based recreational uses. Timber 

management objectives for the current planning period started in 2012, include improving the 

age-class structure of aspen; increasing regeneration of oak; working toward balancing the red 

pine age-class structure; continuing emphasis on managing the northern hardwood resource for 
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stand quality, age, and species diversity; wildlife values; and continued production of wood 

products.  

 

Wildlife habitat management objectives include perpetuating early-successional communities for 

species adapted to young forests for hunting and other wildlife-related recreation opportunity. 

Expected trends within the current planning period starting in 2012 are: increased recreational 

pressure, especially on the Muncie Lakes pathway, North Country and other established trails; 

increased oil and gas development; an increased wildland/urban interface; a need to restore 

oak/pine barrens communities; invasive plant control; and the conversion of poor oaks sites to 

mixed pine/oak sites. 
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Figure 3.  Map of the Boardman Plains Management Area. 

 

 

3.2  Land Use 

The immediate land surrounding the two potential shooting range sites, is comprised of State 

Forest land which is managed by the MDNR.  The use is public recreation and there are numerous 

recreational trails (snowmobile, ORV and hiking) within these lands.   Site 1 is located in 

Whitewater Township and Site 2 is located in Union Township.  The nearest bodies of water are 
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the Twin Lakes, which are located approximately one-half mile west of the proposed Site 1.  The 

closest residences are approximately 1 mile from Site 1 and just under a mile away from Site 2.  

There is also Woodland School that is approximately 1.25 miles from Site 1. 

 

 

3.3  Biological Environment (Habitat/Vegetation) 

Site 1: 

A 2005 record for Hill's Thistle (Cirsium hillii) State Special Concern exists 1 mile southeast of the 

proposed Site 1 in T27N, R9W, Section 35. Found primarily in pine barrens in northern Lower 

Michigan, but also occurring in other savanna and prairie types, openings within coniferous and 

oak forests, and on limestone pavement. Surveys for Hill’s Thistle should take place from June 

1st to August 31st. 

 

This species is listed as State Special Concern in Michigan and is not protected under the 

Endangered Species Act.  However based on reviews of aerial maps of this location, there is 

suitable habitat for this species at this site.  There is also contiguous habitat to this proposed site 

from the existing known locations.   If this site is selected, a field surveys should be performed to 

determine if the species is present.  If Hills Thistle is present then the plants could be moved 

under permit to assist in their protection and help avoid them from becoming listed in the future.   

 

 

Site 2 

A 1996 record for Hill's Thistle (Cirsium hillii) State Special Concern exists 2 miles southeast of 

the proposed Site 2 in T26N, R9W, Section 24. Found primarily in pine barrens in northern Lower 

Michigan, but also occurring in other savanna and prairie types, openings within coniferous and 

oak forests, and on limestone pavement. If this site is selected, a survey for Hill’s Thistle should 

take place from June 1st to August 31st. 

 

A record (first observed 1996 last observed 2004) for Hill's Thistle (Cirsium hillii) State Special 

Concern exists 1.25 miles southwest of the proposed Site 2 in T26N, R9W, Section 15. Found 

primarily in pine barrens in northern Lower Michigan, but also occurring in other savanna and 

prairie types, openings within coniferous and oak forests, and on limestone pavement.  If this site 

is selected, a survey for Hill’s Thistle should take place from June 1st to August 31st. 

 

This species is listed as State Special Concern in Michigan and is not protected under the 

Endangered Species Act.  However based on reviews of aerial maps of this location, there is 

suitable habitat for this species at this site.  There is also contiguous habitat from the existing 

known locations to this proposed site.   If possible, field surveys should be performed to 

determine if the species is present.  If Hills Thistle is present then the plants could be moved 

under permit to assist in their protection and help avoid them from becoming listed in the future.   
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3.4  Threatened/Endangered and Candidate Species, Other Wildlife Species 

This review is based on Michigan Natural Features Inventory (MNFI) records found near the two 

sites. 

 

Site 1 

No records for listed species occur within 2 miles of Site 1.  Considering only potential impacts 

to endangered wildlife based on known MNFI records, Site 1 would be preferred to Site 2.  No 

seasonal restrictions on tree cutting to protect federally listed bats would be expected at this site 

under the final 4(d) rule.   However, there is still a potential for impacting listed bats, and impacts 

to listed bats could be minimized by clearing trees between October 1 - March 31 when bats are 

not nesting in trees. 

 

Site 2 

Site 2, the MDNR’s recommended range site, is not within the State of Michigan’s managed 

Kirtland’s Warbler habitat boundaries and MDNR Wildlife Habitat Biologists have reviewed the 

site for potential impacts and are in support of developing the range in this location.  In addition, 

the recommended site is currently partially disturbed and no breeding pairs have been found 

during seasonal surveys.   

 

Site 2 has nearby known occurrences of the federally and state listed Kirtland's Warbler 

(Dendroica kirtlandii) from 2004 to 2008.  Kirtland's Warblers have been detected .18 miles 

northwest of the project, .25 miles north of intersection of Fife Lake Rd. and Jackpine Rd. T26N, 

R9W, Section 11.  These observations are recent and close enough to merit further review and 

coordination with the Fish and Wildlife Service.  Young Jack pine stands are the preferred habitat 

of Kirtland’s Warbler with nesting occurring from May 15th to August 15th. Surveys of the 

Warbler should occur from May 15th to June 30th.  However, it should be noted that populations 

of Kirtland's Warbler have rebounded enough that it is being considered for removal from the 

Endangered Species list.  Recent news indicates that this could happen as early as 2017.  

Coordination should be initiated with the U.S. Fish and Wildlife to ensure any obligations under 

the federal ESA are met if Site 2 is selected. Kirtland Warbler conservation measures are located 

in Appendix B. 

 

A 2009 record for Dusted Skipper (Atrytonopsis hianna) State Special Concern exists 1.96 miles 

southwest of the project, Supply Road to Fife Lake Road then S to Mayfield Road then W 1 mile 

to Carpenter Creek Road, then NW on Carpenter Creek Road ~ 1 mile to site. T26N, R9W, Section 

22. Dry open fields, Oak-pine barrens, prairies, rights-of-way in sandy areas, and roadsides are 

the preferred habitat of the Dusted Skipper. Eggs are laid on bluestem grasses and adults feed on 

these grasses.  Adults also nectar on blackberry, cinquefoil, lupine, puccoon, vetch and yarrow. 

Surveys for the Dusted Skipper should occur between May 25th and June 25th. 
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Like Site 1 above, no seasonal restrictions on tree cutting to protect federally listed bats would be 

expected at this site under the final 4(d) rule.   However, impacts to listed bats could be minimized 

by clearing trees between October 1 and March 31. 

 

Both Sites 

In addition to the records above, project documentation from DNR indicates the possible 

occurrence of Eastern Massasauga Rattlesnake near both of the sites.  This documentation is 

located in Appendix A.  The Eastern Massasauga Rattlesnake is currently being considered for 

federal listing.  Initiating coordination with the U.S. Fish and Wildlife Service is advisable to 

ensure obligations under the ESA are met if the species is listed. 

 

3.5 Wetland Resources 

Wetlands 

No impact.  The proposed activities will not impact any wetlands and a MDEQ Part 303 permit 

will not be required. There are no regulated wetlands in close proximity to either of the project 

locations. Appendix C has maps showing the regulated features at the two alternative locations.   

If work is added in any wetland then a MDEQ Part 303 permit will be required. 

 

Water Quality 

There are no surface waters in the vicinity of either site. 

 

Streams 

No impact.  The proposed activities will not impact streams, lakes or drains and a MDEQ Part 

301 permit will not be required. There are no streams/drains in close proximity to either of the 

proposed project locations. 

 

Site 1 has Twin Lakes about 2800 feet west. 

 

Site 2 has Carpenter Creek about 2500 feet south of the project location. 

 

Maps showing the regulated features at the two alternative locations are available in Appendix 

C.  If work is added that will impact any stream, lake or drain then a MDEQ Part 301 permit will 

be required. 

 

Floodplains 

No impact.  The proposed activities will not impact 100 year floodplain areas or water bodies 

with greater than 2 square miles of drainage area and a MDEQ Part 31 permit will not be required.  

There are no floodplain areas in the vicinity of the project limits at either Site.  Maps showing the 
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regulated features at the two alternative locations are available in Appendix C.  If work is added 

in any floodplain area then a MDEQ Part 31 permit will be required.  

 

 

3.6  Contamination 

No Significant Impact. A general Michigan Department of Environmental Quality (MDEQ) 

database search was conducted to identify any known contamination sources at either of the two 

sites. No known contaminated sites within or adjacent to the proposed project area.  Preliminary 

Site Investigation (PSI) is recommended to determine the concentration of contaminants in the 

soil and groundwater, address potential worker safety issues, and provide direction for any 

mitigation of contamination during construction.  More importantly this will establish a base line 

for future testing to compare against. All contaminated media must be handled and disposed of 

appropriately in accordance with state and federal regulations. Lead from shot and bullets will 

be deposited on or in the soil at the shotgun and rifle ranges. Dissolved lead can migrate through 

soils to groundwater. The amount of lead that may be dissolved into ground water is determined 

by different factors. These factors include but are not limited to: pH of rain and surface water, 

precipitation, contact time, soil chemistry and soil type, soil vegetation and cover, ground water 

table depth.  These factors, including the above mentioned items are documented in Best 

Management Practices for Lead at Outdoor Shooting Range; by The United States Environmental 

Protection Agency (EPA) and Environmental Aspects of Construction and Management of Outdoor 

Shooting Ranges, Facility Development Series Number 2; by the National Shooting Sports Foundation, 

Newtown, CT. 

 

The close proximity of Site 1 and Site 2 effectively nullify any differences between many of the 

influencing factors. Both sites would be comparable in precipitation and pH of rainfall events. 

But when the sites were compared to the ground water data from Remote Sensing & GIS Research 

and Outreach Services, Michigan State University a clear difference could be seen. 

 

Site 1 

Site 1 has a ground water depth of greater than 31 feet 

 

Site 2  

Site two has a ground water depth between 11-20 feet 

 

A map showing the ground water depth for the area around both sites, can be found in Appendix 

D.  Based on the deeper ground water depth of Site 1 this would be the preferred site location for 

this factor.  Best Management Practices should be implemented during design, construction and 

post construction to minimize the potential for lead migration into water and/or other locations. 

The EPA document Best Management Practices for Lead at Outdoor Shooting Range is a great resource 

for lead mitigation.  
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3.7  Cultural Resources 

There are no known archaeological sites within a mile of either Site 1 or Site 2.  Analysis of 

environmental factors, historic maps, and other documents demonstrate that the two proposed 

sites are not located in areas where archaeological sites might be expected.  The archaeological 

staff of the State Historic Preservation Office (SHPO) concurs with this assessment.  See Appendix 

E for a copy of the letter from SHIPO. 

 

There are no buildings and therefore no above-ground historic properties within a mile radius of 

either proposed location.  SHPO has concurred with the no historic properties affected 

determination.  See Appendix E for a copy of the letter from SHIPO. 

 

 

3.8  Tribal Consultation 

The DNR reached out to tribal contacts as part of the Environmental Assessment requirements 

for a federal grant for shooting range development in Grand Traverse County.  The MDNR tribal 

coordinator recommended that a letter be sent to all recognized tribes.  

 

That letter was sent via email as well as USPS on 5/10/16 and provided a copy of the maps for the 

proposed range sites and some background information.  An opportunity for comment was 

offered through May 31, 2016. 

 

One email and one phone message related to the correspondence was received.  The email 

documented no concerns from the Little Traverse Bay Bands of Odawa Indians.  The message 

was from President Swartz of the Keweenaw Bay Indian Community in the western part of the 

Upper Peninsula.  His message indicated that if the MDNR needed a section 106 review of a 

proposed range in “Indian Country” there would be a review process and money needs to change 

hands.  Repeated return calls to Mr. Swartz have not been successful.   

 

No other tribes returned comments or concerns, including the other tribes local to Grand Traverse 

County. 

 

 

3.9 Agricultural 

Farmland Protection Policy Act (FPPA) 

No impact.  No purchase, grade permit, consent to grade, and/or easements or property 

acquisition will be required for the construction of this project.  Therefore, no Farmland 

Conversion Impact Rating form (AD-1006/CPA106) will be required to be submitted to the United 
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States Department of Agriculture/Natural Resources Conservation Service (USDA/NRCS) for 

review under FPPA. There is no prime farmland adjacent to the project limits.  If property 

acquisition is added and the total is greater than one (1) acre of Agriculture or Forestry zoned 

property then the project will require reevaluation and the form AD-1006/CPA106 will be 

required to be submitted to the USDA/NRCS. 

 

Farmland Development Rights Agreement (PA116) 

No impact.  No purchase, grade permit, consent to grade, and/or easement or property 

acquisition  is expected to be required for the construction of this project.  A Michigan Department 

of Agriculture (MDA) PA116 database inquiry was conducted and no PA116 enrolled parcels 

have been identified in the listed Town, Range, Sections.  If the project expands outside of the 

listed Town, Range, Sections, then this project will require reevaluation. 

 

 

3.10  Construction 

No significant impact.  Standard soil erosion and sedimentation control measures will be set up 

and implemented for this project.  A National Pollutant Discharge and Elimination System 

(NPDES) construction site storm water permit will be required due to the 5 to 10 acres of land 

that will be disturbed for range construction.  MDNR will apply to Michigan Department of 

Environmental Quality (MDEQ) for the permit when specific design details have been decided 

upon. 

 

 

3.11 Tree Removal 

Both sites are outside of the Indian Bat range and not within a Northern Long Eared Bat regulated 

county.  Therefore, tree removals could occur during any season but are recommended to take 

place between October 1 and March 31 to minimize impacts to listed bats.   

 

 

3.12 Air Quality 

No impacts.  The area is in attainment for all criteria pollutants. 

 

 

3.13  Local Socio-economic Conditions 

The proposed project is located on State Forest land in Grand Traverse County, Michigan.  With 

one site located in Union Township and the other in Whitewater Township.  Based on the 

information in the table below the proposed project would not cause any disproportionate 

impacts to minority or poverty populations.  Any of the proposed sites for the shooting range 

would be unstaffed and would not charge a fee for use. 
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Table 2 

Census Data 

 

 State of 

Michigan 

Grand Traverse 

Co. 

Union Twp. Whitewater Twp. 

Total 

Population 

9,883,640 88,981 405 2,597 

% Minority 20.8 5.3 2.6 7.0 

% Below 

Poverty 

16.9 11.7 9.9 5.5 

% LEP 3.2 1.2 0.0 0.8 
Source: 2010 U.S. Census and the 2014 American Community Survey data 

 

 

3.14  Economic Issues 

The existing Hoosier Valley Shooting Range and the two proposed sites are located in northern 

Michigan, an area known for tourism and outdoor recreation activities.  Based on the size 

Traverse City State Forest, neither of the proposed shooting range sites should negatively affect 

the tourism and outdoor recreation of the area.  The creation of an official shooting rage will 

provide a safe place for the residents and visitors of the area to shoot and conduct hunter safety 

programs.  Residents will need to buy firearms, targets, and ammunition for use at the range, and 

visitors to the area will need to do the same along with lodging, fuel, and food.  The area will be 

attractive to hunters to have a place to site in their gun close to where they hunt.  According to a 

2011 report done by the National Shooting Sports Foundation, hunting and target shooting 

activities in Michigan combined to produce $2,766,826,125 in total sales, resulting in 41,626 jobs, 

and generating $346,535,889 in state and local tax revenue.   

 

 

3.15 Noise 

The existing and proposed range sites are located within the Traverse City State Forest 

Management Unit boundaries.  The existing range site is within a 1000 feet distance from the 

nearest residential properties.  Peak noise levels can readily reach the range of the upper 60s to 

lower 80s dBA at the residential properties, depending on the firearm, based on the modeling 

results completed for the proposed sites.  The proposed sites are in isolated locations well away 

from residences or area of frequent human use.  No noise issues are anticipated at the proposed 

locations.  See the Environmental Acoustic Assessment for the Proposed Shooting Ranges Sites for 

details. 
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3.16  Cumulative Impacts 

The impacts of the proposed action are evaluated for cumulative impacts based on impacts 

resulting from other past, present and reasonably foreseeable actions.  The proposed project does 

not conflict with any local, state or federal plans for the area.  The adjacent land is managed by 

the MDNR and no additional development or expansion of the proposed range is expected in the 

foreseeable future.  Both Site 1 and Site 2 would likely require road improvements and 

maintenance if the potential range is to be open all year.  The Grand Traverse County Road 

Commission has posted signs stating that they will not improve or snowplow the seasonal roads 

that lead to both potential sites.  Site 2 is located just off of a County Road that is maintained year 

round by the Grand Traverse County Road Commission.  Maintenance of the access drive into 

the range would be completed by the MDNR.  This is one of the factors that influenced the 

MDNR’s decision in selecting Site 2 as the recommended location.  There is potential for lead 

contamination if the new site is not cleaned on a regular basis; however a lead reclamation plan 

will be in place for the new range if developed.  Overall, the new site would create a better 

situation for range users and local residents.  An improved range would be safer for its users and 

it would remove existing conflicts by being further away from residences. 
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4.0 Environmental Consequences 
 

 

This section addresses the various impacts associated with the alternatives considered for project 

completion, including the No Build Alternative, Site One Alternative, and Site Two Alternative. 

 

4.1  Impacts Specific to all Alternatives Considered 

 

4.1.1 Alternative A (No Build) 

With the No Build alternative, a new shooting range would not be constructed and the existing 

Hoosier Valley Shooting Range would continue to operate as it is today.  Complaints from local 

residents would remain the same or possibly continue their current trend of increasing frequency.  

The site would also remain difficult to patrol for the limited number of conservation enforcement 

officers assigned to the area.  The range rules put in place by MDNR would remain and the 

Hoosier Valley site would continue to be unstaffed.  Proper use of the range would be the 

responsibility of the range users in a self-policing format that has drawn complaints from local 

residents over the past few years.  See Table 3 for a comparison of the three alternatives and their 

environmental consequences. 

 

 

4.1.2  Alternative B, Site 1, White Water Township 

This proposed alternative would result in a new shooting range being constructed in White Water 

Township (Site 1).  With the construction of a new range, there will be various impacts to natural 

resources, and there will also be environmental consequences.  These environmental 

consequences are summarized below by area of concern.  See Table 3 for a comparison of the 

three alternatives and their environmental consequences.  This is the recommended location. 

 

 

4.1.3 Alternative C, Site 2, Union Township 

This proposed alternative would result in a new shooting range being constructed in Union 

Township (Site 2).  With the construction of a new range, there will be various impacts to natural 

resources, and there will also be environmental consequences.  These environmental 

consequences are summarized below by area of concern.  See Table 3 for a comparison of the 

three alternatives and their environmental consequences. 

 

 

4.2  Summary Comparison of Environmental Consequences by Alternative 

Both Action Alternatives (Alternative B and C) would result in a new shooting range that is more 

compatible with its adjacent land uses and farther away from permanent residents that may 
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complain about the noise from the range usage.  Both Action Alternatives should also have a field 

survey performed to look for Hill’s Thistle.  The two Action Alternative sites differ when it comes 

to potentially impacting federal and state listed fauna, and the water table depth which is the 

only varying factor regarding the possibility of lead migrating through the soil and entering the 

ground water.  Site 1 has only the Eastern Massasauga Rattlesnake as a listed species that has 

potential to be affected.  Site 1 also has the deeper water table, making it more difficult for lead 

to enter the ground water.  Site 2 has three listed species (Kirtland’s Warbler, Dusted Skipper, 

and Eastern Massasauga Rattlesnake) that could be affected by the site development.  Site 2 also 

has a water table closer to the surface making it more susceptible to ground water contamination.  

See Table 3 for a comparison of the three alternatives and their environmental consequences.  
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Table 3  

Summary of Environmental Consequences 

for All Alternatives 

No Build, Existing Hoosier Valley Range  

Site 1, Whitewater Township 

Site 2, Union Township 

 

Site 

Location 
Impacts Comments 

Land Use 

No Build No 

No change in land use would take place with the continued use and 

operation of the existing range. The site is not staffed and has become 

littered with trash. Additionally, homes have been built near the site 

within recent years and are complaining about the noise created by 

the range. 

Site 1 No 

The surrounding land uses are suitable for the proposed range being 

located at this site. Improvements to the local roads leading to the site 

would likely be necessary due to their poor existing conditions and 

will not occur at the county's expense.  If the site is open during 

winter months, snow removal would be needed, as well. This site is 

about one mile from the nearest private resident dwelling. 

Site 2 No 

The surrounding land uses are suitable for the proposed range being 

located at this site. Improvements to the local roads leading to the site 

would likely be necessary due to their poor existing conditions and 

will not occur at the county's expense.  If the site is open during 

winter months, snow removal would be needed, as well.  This site is 

slightly closer to residences than Site 1. 

Biological Environment (Habitat/Vegetation) 

No Build No 
No change in biological environment. The terrestrial 

habitats/vegetation will remain the same. 

Site 1 Potential 

Hill's Thistle (Cirsium hillii), State Special Concern Species was 

spotted 1 mile from this site in 2005. A field survey should be 

performed to determine if the species is present. If found, the plants 

could be moved under permit to assist in their protection.  

Site 2 Potential 

Hill's Thistle (Cirsium hillii), State Special Concern Species was 

spotted 2 miles from this site in 1996. Hill's Thistle was also spotted 

1.25 miles from this site between 1996 and 2004. A field survey should 

be performed to determine if the species is present. If found, the 

plants could be moved under permit to assist in their protection. 
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Site 

Location 
Impacts Comments 

Threatened/Endangered and other Wildlife Species 

No Build Potential 
The metals entering the soil from the existing shooting range have 

potential to enter the environment, including wildlife.  

Site 1 Potential 

No record for listed species occur within 2 miles of this site. Eastern 

Massasauga Rattlesnake, federally listed, has the possibility to live at 

this site. Coordination with USFWS is advised. 

Site 2 Potential 

Kirtland's Warbler (Dendroica kirtlandii), state and federally listed, 

was spotted .18 miles away and .25 miles away between 2004 and 

2008. These observances are recent and close enough to merit further 

review and coordination with USFWS. Dusted Skipper (Atrytonopsis 

hianna), State Special Concern Species, was spotted 1.96 miles from 

this site in 2009. Eastern Massasauga Rattlesnake, federally listed, has 

the possibility to live at this site. Coordination with USFWS is 

advised.  

Wetland Resources 

No Build Potential 

The metals entering the soil from the existing shooting range have 

potential to enter the environment. Beitner Creek is less than a mile 

from the range and the Boardman River is one mile from the range.  

Site 1 No Turning either site into a shooting range will not affect any water 

quality, wetlands, streams, lakes, drains, or 100 year flood plains. The 

closest wetland resource to Site 1 is Twin Lakes at 2,800 feet to the 

west. The closest wetland resource to Site 2 is Carpenter Creek at 2,500 

feet to the south. 
Site 2 No 

Contamination 

No Build Potential 
The metals entering the soil from the existing shooting range have 

potential to enter the environment. 

Site 1 Potential 

There is no known contamination at this site. However, a Preliminary 

Site Investigation is recommended to be certain the sites have no 

contamination and also to set a base line that future contamination of 

the sites can be measured against. Lead shot from the bullets will be 

deposited in the soil and has the potential to migrate through the soil 

and into the groundwater. The factors used to determine the amount 

of lead that will reach the groundwater are the same for both potential 

sites, except for the depth of the water table. Site 1 has a groundwater 

depth of greater than 31 feet, which is over 10 feet deeper than the 

groundwater depth of Site 2, which is at a depth of 11-20 feet.  

Site 2 Potential 
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Site 

Location 
Impacts Comments 

Cultural Resources 

No Build No 
The existing range is not disturbing any Archeological, Historical, or 

Tribal resources. 

Site 1 No There are no known archaeological sites within a mile of either site. 

There are no known above ground historic properties within a mile of 

either site.  Site 2 No 

Tribal Resources 

No Build  No 
Contact was made with all recognized tribes within the State of 

Michigan.  No tribes returned any comments or concerns.  

Site 1 Potential  

Contact was made with all recognized tribes within the State of 

Michigan.  The Little Traverse Bay Band of Odawa Indians replied 

that they had no concerns with either site being used as a shooting 

range.  The Keweenaw Bay Indian Community responded by asking  

Site 2 Potential  

for funds to further investigate both sites.  MDNR has replied to the 

Keweenaw Bay Indian Community with unsuccessful phone calls.  

The other tribes did not returned any comments or concerns. 

Agricultural 

No Build No The existing range does not impact agricultural land. 

Site 1 No No purchase, grade permit, and/or property acquisition will be 

required for this site. No farmland Conservation Impact Rating will be 

required. There is no prime farmland adjacent to the project limits. No 

PA116 enrolled parcels have been identified in the Town, Range, 

Sections of this project. 
Site 2 No 

Construction 

No Build No No permit is needed for the existing range. 

Site 1 No A NPDES permit will be required from the MDEQ when specific 

construction details have been finalized. 
Site 2 No 

Tree Removal 

No Build No No trees will be removed at the existing range. 

Site 1 No This site is outside of the Indian Bat range and not within a Northern 

Long Eared Bat regulated county. Therefore, tree removals could 

occur during any season but are recommended to take place between 

October 1 and March 31 to minimize impacts to listed bats. Site 2 No 
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Site 

Location 
Impacts Comments 

Air Quality 

No Build No 

All areas are in attainment for all criteria pollutants. Site 1 No 

Site 2 No 

Local Socio-Economic Conditions 

No Build No 

The continued use of the existing range would not cause an economic 

impact to the local community and users of the site. It should be noted 

that with no modifications to the existing site it would remain 

inaccessible to those with disabilities. 

Site 1 No The impacts are minimal and mostly positive overall in terms of the 

socio-economic conditions. Neither site would not charge to use the 

shooting range and the new facility would be ADA compliant, 

making it more accessible to the public. It will also have a vault toilet.  Site 2 No 

Economic Issues 

No Build No 

The continued use of the existing range will help the ammunition, 

target, and firearm sales to local residents. This existing range is an 

unofficial range and therefore it is not advertised or used by the many 

visitors to the area. 

Site 1 No 
An official shooting range would be safer and used more by visitors to 

the area. The existing Hoosier Valley Shooting Range is only known to 

local residents.  Site 2 No 

Noise 

No Build Yes 
Residences will continued to be affected by the noise from the existing 

range. 

Site 1 No 
During construction, there will be increased truck and equipment 

noise for construction of the earth berms and range structures. No 

noise issues are anticipated due to the isolated location of either 

proposed range. 
Site 2 No 
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Site 

Location 
Impacts Comments 

Cumulative Impacts 

No Build No 

No work would occur, therefore no cumulative impacts would result. 

There is a possibility of the lead from the spend ammunition 

becoming leachate since no closure and reclamation is proposed or 

scheduled at this time. 

Site 1 No Currently, there are no known plans to develop the immediate project 

area that would create any cumulative impacts as a result. There is 

potential for lead contamination if the new site is not cleaned on a 

regular basis. Overall, the new site would create a better situation and 

remove existing hazards by being further away from residences.  Site 2 No 
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6.0 Coordination with Public and Others 
 

In addition to multiple public hearings, as discussed in Section 7 – Public Comment Section, the 

Department has invested time cultivating relationships with neighboring property owners, local 

units of government and other interested parties.  Local DNR staff from our Law Enforcement 

and Forest Resources Division have had numerous conversations with local residents regarding 

their concerns over conflicts at the existing unofficial shooting area known as Hoosier 

Valley.  Staff have documented those concerns (sound, safety, trash) and measures will be taken 

at the new shooting range to alleviate these concerns.  The Department has also reached out to 

multiple, local sportsmen’s clubs who have offered their support for the project and indicated a 

willingness to assist in regular clean-up of the new location.  The Department has a volunteer 

agreement in place with the local Boy Scout Troop for trash pick-up at the Hoosier Valley area 

and they have indicated a willingness to continue their assistance at the new location.  Lastly, 

department Shooting Range Analyst met with the Union Township Board in May of this year to 

discuss further details regarding potential range development and ensure that the local unit of 

government would support the development of a range in their area.  The Union Township board 

considers their township the “backyard” to the City of Traverse City residents and encourage 

recreational activities and improvement to recreational opportunities from quiet sports like 

hiking and kayaking to motorized recreation like snowmobiling and ORV-ing.  They were 

supportive of the Department developing a range and requested we ensure trash is managed 

properly, that the range have a buffer (tree plantings or other) from the road.  Further discussions 

with the Union Township Board will occur once the grant is approved and design is 

completed.  Northern Michigan is strongly supported by tourism to the area.  Tourism to Grand 

Traverse County is varied, including visitors for boating, camping, kayaking, hunting, shooting, 

etc.  The Department has been approached by local businesses, lodging and resorts who are 

looking forward to an improved range that they can refer their customers to for recreational 

shooting opportunities. 
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7.0 Public Comment 
 

There have been three public meetings involving the Hoosier Valley Shooting Range complaints 

and the decision to look for a new shooting range location.  On June 6, 2013, a public meeting was 

held to address the initial complaints of the Hoosier Valley Shooting Range.  This meeting was 

attended by over 100 members of the public.  On June 24, 2014, a public meeting was held at the 

Traverse City Civic Center 

 

On March 10, 2016, a public meeting was held at the East Bay Township Hall to present the 

findings of the noise study done on the three proposed shooting range sites.  The meeting was 

well attended by over 80 people and public comments were taken.  Numerous concerns were 

raised with most concerns related to sound impacts and garbage left behind by range users.  The 

majority of the public was supportive of the development of a range, but many requested that it 

not be located in Whitewater Township.  Public comments revealed during the comment period 

assisted the Department of Natural Resources in selecting the Union Township site for 

development of a shooting range, pending the successful grant award. Of the 24 written 

comments received: 20 pertained to the two shooting range sites examined in this EA.  Some of 

the comments were written in a manner that expressed more than one point of view and are 

summarized as following.  The actual written comments can be found in Appendix F. 

 

 13 comments wanted no new range to be built.  These comments focused on the age of the 

existing Hoosier Valley range and that it has been in use since before the houses around 

it were built.  Most of these comments came from people claiming to live near the 

proposed sites, and they claimed that the problems associated with the Hoosier Valley 

range will only move to another location or complaints will double because the Hoosier 

Valley range will not be closed. 

 

 2 comments were in favor of a new range to be built at Site 1.  Both of these comments 

were also in favor in a new range at site 2, so they could also be considered comments in 

favor of a new range in general. 

 

 11 comments were in favor of a new range being built on Site 2.  These people generally 

like the idea of a new range and prefer the Site 2 location over Site 1. 

 

This EA will be made available as a draft document for public review and comment in order to 

identify any controversy associated with the project.  Any comments received and a description 

of agency responses will be forwarded to USFWS as part of the final EA.  The USFWS will make 

a final determination on whether a Finding of No Significant Impact (FONSI) is appropriate for 

the project or if an Environmental Impact Statement (EIS) will be required.
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APPENDIX A 

Eastern Massasauga Rattlesnake Conservation Measures 
 





 
Eastern Massasauga Rattlesnake Candidate Conservation Agreement with Assurances Draft 

Conservation Measures 
 

 
 

Conservation Measures 
 
 

Management Strategies for Managed Lands 

These habitat management guidelines were developed to provide land managers with a framework to protect 

EMR populations while creating and/or restoring suitable habitat needed to sustain EMR populations on 

enrolled lands.  These guidelines reflect current knowledge of researchers and resource managers in 

Michigan.  However, we also recognize that our understanding of the factors, including management 

actions, influencing EMR population dynamics are limited.  There is varying degrees of support for the 

efficacy for the conservation measures currently available for EMR (e.g., informed judgment of experienced 

land managers, well-documented research across multiple types of sites, etc.).  Therefore, as resources 

allow, an adaptive management approach that targets key assumptions and uncertainties related to 

management actions is critical to meeting the CCAA standard over the life of this agreement (Section 10). 

These guidelines will be followed on enrolled lands identified as ‘Managed Land’. 

 
When deviations from these guidelines are necessary, a written request to the Service must be submitted as 

described in “Modifications of the CCAA” on page 25 of the CCAA.  If a Participating Landowner is 

requesting the modification, the DNR must be notified as well. In cases where a quick review is necessary 

(i.e., short burn windows in the spring, urgent situations), approval must be obtained from the Service.  In 

emergency human health and safety situations (to be decided by the land manager) when pre-approval to 

deviate from these guidelines is impractical, descriptions of the actions taken will be carefully documented 

and provided to the DNR and the Service after the fact.  Development activities, such as new buildings, 

parking lots or transportation infrastructure, in enrolled lands designated as managed habitat will require 

modifications to the CCAA.  Development activities in Unmanaged Land will not require modifications; 

however, they will be subject to Section 7 reviews if a federal nexus exists. 
 

Wetland Protection 

The primary threat to the EMR is habitat loss, in particular the effects of past, widespread wetland loss. 

While the DNR lands may have been intended for recreation, forestry, game species, or other purposes 

they have nonetheless played an important role in conserving EMR by providing places where wetlands 

have been conserved.  The effectiveness of DNR lands as part of conservation landscape for the EMR is 

demonstrated by the number of remaining EMR populations they support.  Conserving wetlands is one 

of the most significant EMR conservation measures provided by the DNR lands. 
 

Prescribed Fire 

Fire is a natural process that occurs in many natural communities, including fens and other vegetation 

types occupied by EMR (Spieles et al. 1999).  Fire in fens serves to keep the vegetation open, reduce 

shrub and tree cover, reduce surface cover and encourage germination and reproduction of many plant 

species. 

 
Prescribed fire will be allowed in managed habitat even though it has the potential to kill individual 

snakes.  At some managed sites, prescribed fire may be the preferred or only effective management 

treatment for invasive species or discouraging woody growth for the purpose of maintaining important 

habitat.  The following guidelines will allow managers to enhance or increase suitability of EMR habitat 

while minimizing the potential loss of individual snakes.  Heat from prescribed fire does not reach far 

into the soil.  Therefore, burning during the inactive season is not expected to harm hibernating EMR. 



Smith et al. (2001) observed that snakes exposed to low intensity fire were more likely to survive than 

those exposed to high intensity fires.  Mortality from prescribed fire is possible, even when steps are 

taken to reduce that mortality (Durbian 2006, Cross 2009), but the impacts of fires likely vary with other 

threats, snake population size, fire intensity, and fire frequency.  Snakes and other reptiles may move 

from the burn unit, but in order to provide them more time and potential refuges these guidelines include 

recommendations to decrease rate of spread and intensity.  Rattlesnakes have been known to seek 

subterranean refuges and may survive less intense fires (Smith et al. 2001). 

 
Prescribed fire promotes dynamic changes in the landscape that set back succession, improve EMR 

habitat, and may be beneficial to EMR populations in the long run.  The impacts from prescribed fire on 

EMR populations are uncertain and, therefore, will be evaluated for its positive and negative effects to 

EMR populations and habitat (see Section 10).  The following precautions will be observed when using 

prescribed fire to increase habitat suitability for rattlesnakes. 

 
1.   Burning in managed EMR habitat when snakes are inactive or not emergent is unrestricted except 

when current conditions could possibly result in snake emergence.  If available, use a Snake 

Emergence Prediction Model (SEPM).  If the model predicts that snakes may be emergent, burning 

will be conducted according to the protocols described below.  If the model predicts snakes are not 

active, then burning is unrestricted. 

2.   Land managers will leave unburned areas adjacent to prescribed burns to serve as snake refugia 

whenever possible. 

3.   Prescribed burn plans will use ‘back burning’ as the primary ignition strategy. This approach will 

minimize entrapping snakes between flame fronts.  However, the burn manager may make the 

judgment, during a burn treatment, that encirclement ignition or strip firing is necessary to protect 

human safety or property. 

4.   A scientific fire behavior model, such as the United States burn model, the Canadian burn model or 

equivalent will be used to formulate a burn prescription for a maximum rate of spread no faster than 

16 chains per hour (17.6 feet per minute) with an average targeted rate of 10 chains per hour or less 

(11 feet per minute), except in known hibernacula areas.  A slower rate of spread may allow snakes 

within the burn unit adequate time to find refugia. 

5.   Where hibernacula are known to be dense (greater than 5 hibernacula per acre), no burning is 

allowed from March 15 to May 15, unless the Snake Emergence Prediction model predict snakes to 

be inactive and not yet emerged.  Where hibernacula are known to be diffuse (less than 5 

hibernacula per acre) across the landscape, burns between March 15 and May 15 can move at no 

faster than 8 chains per hour (8.8 feet per minute). 

6.   Fire breaks will be established following existing fuel breaks (roads, rivers, trails…) to the greatest 

extent possible.  Cultivation (disking or roto-tilling) of burn breaks will be minimized to the extent 

that human health and safety are not jeopardized.  Cultivation and mowing fire breaks will be 

established during the inactive season to the extent possible (See 7.1.2 & 7.1.3). 
 

Mowing and Hydro-axing 

In Michigan, mowing has been used to set back succession, control invasive species or establish fire 

breaks.  Mowing is also used to maintain dikes, trails, and other areas designated for human use.  While 

mechanical treatments are an important wildlife management tool, they have been identified to cause 

direct snake mortality.  Mechanical treatments are intensive management techniques that may threaten 

the long-term survival of localized EMR populations. 

 
The following precautions will be observed when mechanical treatments are used in managed habitat to 

increase habitat suitability for rattlesnakes and minimize mortalities: 

1.   Set mower deck heights to maintain turf grass at <15 cm (6 inches) at all times. 

2.   In areas with known hibernacula, mowing and hydro-axing are not allowed at any time of year. 

3.   Management will follow the most recent rutting guidelines for the DNR. 



4.   Mowing or hydro-axing of grasses over 6 inches will occur only during the inactive season, except 

to control non-native vegetation in degraded habitats. 

 
After snakes have emerged, mowing and hydro-axing will only be allowed when land managers are 

trying to improve EMR habitat in highly degraded sites (>90% canopy closure or >75% nonnative 

invasive species).  For example, a land manager may want to control invasive species or convert 

agricultural fields to native grasslands. 
 

Cultivation 

In Michigan, cultivation has been used to establish new habitat plantings, set back succession, and 

establish fire breaks.  Cultivation is strongly discouraged in managed habitat regardless of snake 

activity. 

 
However, the following cultivation practices will be considered acceptable in managed habitat: 

1.   Areas that are to be treated with mechanical soil disturbance will be mowed during the inactive 

season to less than 15 cm (6 in) in height so that they are unattractive to snakes the following spring. 

2.   Areas may be continuously maintained as row-cropped agriculture. 

3.   Narrow strips of land may be cultivated for the establishment of fire breaks, as outlined in the 

prescribed fire guidelines. 

4.   Cultivation may be used when necessary to protect human or natural resource health and safety (e.g., 

wildfire suppression). 
 

Water Level Manipulation 

Maintaining the natural hydrology is critical for maintaining viable populations of amphibians and 

reptiles.  In some wetland complexes, the natural fluctuations in water levels help maintain open 

landscapes. The groundwater or saturated soils protect hibernating snakes from freezing during winter. 

Draining removes the heat sink capabilities of the water and weakens the thermal link to warmer areas 

farther underground.  Therefore, alterations to wetland hydrology may have negative impacts on 

amphibian and reptile populations. EMR, like other wetland snakes, have been shown to tolerate 

submersion for short periods (about 2 weeks) of time when water temperatures are near freezing.  They 

then rely on cutaneous gas exchange.  Individuals will be able to respond to flooding during the active 

season by moving.  Flooding will not kill the snakes during the active season, but may force them out of 

suitable habitat.  Extended flooding may destroy elements of the habitat.  Beavers promote dynamic 

changes in the landscape, and may be beneficial to the snake population in the long run.  Beaver activity 

should be evaluated for its positive and negative effects on EMR habitat and also on human interests. 

 
The following precautions will be observed when manipulating water levels in managed habitat: 

1.   Water levels in managed habitat will not be drawn down during the inactive season, except for 

human health and safety reasons. 

2.   Water levels may not be raised for more than two continuous weeks during a single inactive season, 

except for health and safety concerns. 

3.   Permanent flooding or drainage that results in loss of EMR habitat is prohibited. 

4.   Water levels may be raised during the active season. 

5.   This agreement does not obligate the DNR to manage beaver to maintain water levels. 

6.   Temporary flooding to mimic the restorative effects of beaver activity for one to five years will need 

written pre-approval from the Service. 
 

Forest Management 

Most forestry activities that are conducted in accordance with sustainable forest management principles 

are not expected to negatively impact EMR populations. In most cases forest management practices will 

benefit EMR, especially when the following guidelines are observed on Managed Lands. 



1.   Conduct timber harvesting operations when substrate is firm and dry in mid to late summer or when 

the ground is adequately frozen so that rutting and compaction is minimized. 

2.   Reforest stands through natural regeneration or tree planting (including appropriate site preparation, 

such as trenching and scarification).  Planting densities should be at levels that assure a similar cover 

type pattern, or retain or mimic more open forest communities (e.g., pine barren or savanna). 

Savanna and pine barren restorations are encouraged. 

3.   Consider increasing fine and coarse woody debris retention, creating brush piles and favoring other 

habitat elements.  Slash burning will occur only during the inactive season. 
 

Chemical Control 

Chemicals have been used by many natural resource professionals to achieve specific habitat 

management goals and objectives.  Currently, many land managers use herbicides because of their 

effectiveness, ease of use and because herbicides can be relatively inexpensive.  Although herbicide use 

may be an effective habitat management tool, a paucity of research exists on the effects of chemicals on 

reptiles and, specifically, to EMR.  Therefore, it is strongly recommended that land managers consider 

specific biological factors and utilize a cautious approach when choosing an herbicide, application 

method, application rate, time of application, and time between applications. 

 
Due to the unknown impacts of herbicides to EMR, broadcast applications in Managed Land is 

prohibited except when land managers are re-establishing suitable habitat at highly degraded sites (e.g., 

converting row crops to native grasslands or to control monocultures of invasive species).  Land 

managers may use other herbicide treatments such as spot spraying or wicking to control invasive plant 

species in Managed Land. 
 

Collection, Release, Relocation and Persecution 

Collection of EMR for personal pets and commercial trade is an ongoing problem.  Poachers have posed 

as researchers or collaborators of researchers to obtain information on where to find EMR.  Pet EMR 

held in captivity will not be released into the wild because the potential for introducing diseases into an 

area is significant.  Mixing stocks could also have undesirable genetic effects. 

 
The following guidelines will be observed to minimize the potential negative impacts from the 

collection, release, relocation and persecution of rattlesnakes: 

1.   Details on specific locations of snakes or hibernacula will be treated with the same sensitivity as 

location of state or federally listed species.  Collection or killing at hibernacula could devastate a 

population. 

2.   EMR legally maintained in captivity will not be released back into the wild.  Those snakes that have 

been held temporarily for research purposes may be released where they were captured if they are in 

good health and have been held in isolation from other reptiles. 

3.   EMR will only be moved to protect the snake or people.  EMR that must be moved should be moved 

less than 500 m and into the same wetland system but not across barriers (e.g., roads).  If a snake is 

moved across property lines, permission will be obtained from the landowner.  EMR lacking 

knowledge of their surroundings have elevated levels of mortality. 

4.   Staff will be routinely educated about EMR because they are in an excellent position to provide 

public education. 

5.   Priority will be given to placing snakes that cannot be released or are confiscated into the EMR 

Species Survival Plan population maintained by the Association of Zoos and Aquariums where they 

may have both an education benefit and contribute to the captive population and possible future 

assurance breeding. 
 

Trails and Pathways 

DNR owned and managed trails and pathways currently exist within Managed Land and Unmanaged 

Land. Trails and pathways are an important component of managing DNR owned land.  For human 

safety, use and enjoyment of trails and pathways, it is necessary to perform maintenance on the trails, 



including grading, tree-trimming and other activities. 

 
The following precautions will be observed when performing trail and pathway maintenance: 

1.   Set mower deck heights to maintain turf grass at <15 cm (6 inches) at all times. 

2.   In areas with known hibernacula, mowing and hydro-axing are not allowed at any time of year. 

3.   Management will follow the most recent rutting guidelines for the DNR. 

4.   Mowing or hydro-axing of grasses over 6 inches will occur only during the inactive season, except 

to control non-native vegetation in degraded habitats. 

5.   Development of new trails/pathways or substantive changes to existing trails/pathways within 

Managed Land must include consultation with the DNR Endangered Species Coordinator prior to 

initiation of construction and construction will be complete during the inactive season. 
 
Management Strategies for Unmanaged Lands 

On Unmanaged Lands other goals and mandates require that the management strategies outlined in Section 

7.1 will not apply.  The DNR will use the following guidelines on Unmanaged Land: 

 
1.   Possession of EMR will continue to be prohibited.  This will be accomplished by maintaining the 

Director’s Order (No. DFI-166.98, Regulations on the Take of Reptiles and Amphibians; Act 165 of the 

Public Acts of 1929, as amended, Sec. 302.1c(1) and 302.1c(2) of the Michigan Compiled Laws) which 

prohibits take of “special concern” reptiles and amphibians without a permit from the DNR. 

2.   Upon documentation of more than one individual, evidence of reproduction, and availability of suitable 

habitat on enrolled lands previously designated as Unmanaged Land, signatories may re-classify 

enrolled areas as Managed Land, but are not required to do so.  Consideration will be given to whether 

the EMRs found are associated with a known and viable population nearby. 

3.   Management of Unmanaged Land where EMR are unwelcome will focus on management techniques 

that discourage EMR use.  For example, grassy areas around buildings or campsites will be frequently 

mowed because tall vegetation could attract EMR. 

4.   To the extent possible do not restrict dispersal on between Managed Lands that are separated by less than 

1 km on the Unmanaged Land.  Activities that may limit dispersal may include paved roads or motorized 

vehicle trails.  These activities will be reviewed by the MDNR Wildlife Division and USFWS prior to 

implementation to ensure they are consistent with the CCAA standard. 
 
Management Strategies for Oil, Gas and Mineral Development 

Should the EMR be listed as threatened or endangered under the ESA, authorization for incidental take 

under the Section 10(a)(1)(A) Enhancement of Survival Permit will be applicable when it is determined that 

the measures proposed for the lease collectively meet the CCAA standards.  Oil, gas and mineral 

development activities within EMR managed areas may be authorized as a form of incidental take if the 

DNR determines that the activities proposed for that lease will result in a clear conservation benefit for the 

EMR. 

 
The goal for an oil, gas, or mineral Certificate of Inclusion is for leaseholders to avoid and minimize 

negative impacts to EMR and to voluntarily contribute funding or in-kind actions to benefit the EMR.  The 

intent is to provide options that would insure measurable benefits to EMR conservation consistent with the 

purposes of the CCAA standard (i.e., preclusion or removal of the need to list).  This will include 

compensating for any of the potential biological impacts associated with habitat loss or fragmentation for 

EMR as well as costs for EMR management in a more complex landscape (e.g., reduced ability to use 

prescribed fire or increased law enforcement costs). 

 
Conservation measures will be site specific, but fall into general categories of habitat enhancement or 

avoidance of negative habitat impacts, implementing conservation measures, and addressing critical 

research needs.  These activities will be assessed through leasing or the land use permitting processes and 



will consider well density, well location, access road surface, length and width, voluntary contributions to 

EMR conservation, and ongoing and future reclamation activities.  It is the responsibility of the oil, gas, and 

mineral developer to contact the DNR and develop a plan for DNR review, and to sign a Certificate of 

Inclusion for incidental take coverage authorized under the CCAA when the proposed plan is determined to 

meet the CCAA standard.  Without a signed Certificate of Inclusion the CCAA does not cover oil, gas, and 

mineral development activities on ‘managed’ lands. 
 
Education and Outreach 

Education and outreach efforts are needed to raise awareness and understanding about the species for all 

stakeholders, reduce persecution or indiscriminate killing and promote conservation of species.  A general 

approach is to conduct research to identify appropriate content and delivery of education and outreach 

efforts, learn from other efforts, model after successful efforts such as the Ontario program, identify and 

recruit partners and target audiences, develop and distribute materials/provide resources, evaluate 

effectiveness of efforts, develop a volunteer network and ultimately, develop and maintain local, long-term 

presence/outreach effort in communities around the state within the species’range. 
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Kirtland’s Warbler Conservation Measures 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Kirtland’s Warbler Management in Michigan 

 

The Kirtland’s Warbler is North America’s rarest songbird and it nests almost 
exclusively in northern Michigan jack pine forests and is protected by the Endangered 
Species Act (ESA).  It was one of the first species protected under the ESA. 

Over 90 percent of the potential habitat in the Northern Lower Peninsula is on State 
or National Forest Land. The Department of Natural Resources, in cooperation with 
the United States Forest Service and the United States Fish and Wildlife Service, has 
been instrumental in the efforts to restore Kirtland’s Warbler population. The 
development of breeding habitat through timber management, reforestation and 
prescribed burning, and the removal of the brown-headed cowbird has led to the 
recovery of the warbler.  

The Kirtland’s warbler numbers have rebounded and the current population (2000 
breeding pairs) is estimated to be twice as large as the recovery goal.  Additional 
information related to the conservation efforts and strategies of the Department can 
be found in the 2014 Kirtland’s Warbler Breeding Range Conservation Plan at 
http://www.michigan.gov/documents/dnr/Kirtlands_Warbler_CP_457727_7.pdf  

The Department continues to manage certain portions of the State Forest for Kirtland’s 
warbler habitat.  The Department has committed to continuing cooperation, through 
the Kirtland’s Warbler Initiative, to ensure the habitat for the warbler.  Currently there 
are 150,000 acres of jack pine forest managed in rotation to provide 38,000 acres of 
nesting habitat, which also contributes to the local and State economy through the use 
of harvested jack pine in forest products. 

Impacts to nesting warblers is limited by placing restrictions on our timber harvest 
contracts.  Restrictions may either confine harvesting operations between August 15 
and May 1 or they may provide the time restriction and a buffer zone of 500 feet 
adjacent to a young jack pine stand that could be used by the warbler. 

 

 

 

http://www.michigan.gov/documents/dnr/Kirtlands_Warbler_CP_457727_7.pdf


U.S. Fish & Wildlife Service

Kirtland’s Warbler
Setophaga kirtlandii

Forest fires, once thought to harm the environment, are crucial to the survival of the
Kirtland’s warbler. Without fire, jack pine cones do not completely release their seeds
and the natural establishment of new jack pine stands is prevented.
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The first Kirtland’s warbler in North
America was identified in 1851 from a
specimen collected on Dr. Jared Kirtland’s
farm near Cleveland, Ohio. Biologists did
not learn where it nested until 1903 when
they found a warbler nest in northern
lower Michigan. Today, Kirtland’s war-
blers face two significant threats: lack of
crucial young jack pine (Pinus
banksiana) forest habitat and the para-
sitic brown-headed cowbird (Molothrus
ater).

A pair of Kirtland’s warblers requires at
least eight acres of dense young jack pine
forest to nest, but often 30 to 40 acres is
needed to raise their young. Their exacting
requirements for nesting, as well as
cowbird parasitism, caused a drastic
decline in numbers and led the U.S. Fish
and Wildlife Service to list the Kirtland’s
warbler as an endangered species in 1967.

Endangered means a species is in danger
of extinction throughout all or a portion of
its range, while the less dire threatened
designation means a species is likely to
become endangered within the foreseeable
future.

Until 1995 Kirtland’s warblers had only
been known to nest in the northern part of
Michigan’s Lower Peninsula. Today, they
also nest in the Upper Peninsula, and since
2007, have nested in Wisconsin and Canada.
They migrate from their nesting grounds
to the southeastern coast of the United
States on their way to wintering grounds
in the Bahamas.

Kirtland’s warblers have bluish-gray
backs with black streaks, yellow breasts,
black side streaks and split white eye
rings. They measure about six inches in
length. Females are not as brightly
colored as males.

Primarily insect eaters, Kirtland’s
warblers forage for insects and larvae near
the ground and in lower parts of pines and
oaks. They also eat blueberries.

Kirtland’s warblers nest only on the
ground near the lower branches and in
large stands of young jack pines that are 5
to 20 feet tall and 6 to 22 years old. The
tree’s age is crucial, although biologists
are not sure why.  It is possible that the
birds need low branches near the ground
to help conceal their nests. Before the
trees are six years old, the lower branches
are not large enough to hide the nest.
After 15 years, these lower branches begin
to die.

Concealed by branches, overhanging grass
and low shrubs, the warbler’s
cup-shaped nest is made of grasses. While
being fed by their mates, females incubate
four to five eggs for about 14 days. After
hatching, the chicks remain in the nest for
another nine or ten days before fledging,
or leaving the nest.

Once it was believed that forest fires
harmed the environment. However, we now

know that fires play an important role in
forest ecosystems. For example, without
fire, jack pine cones do not completely
release their seeds. Suppressing forest
fires prevented the natural establishment
of new jack pine stands. Since Kirtland’s
warblers will only nest in stands of young
jack pines, the population dwindled
dramatically before scientists realized
that there is a role for fire in forest ecology
— and in the Kirtland’s warbler life
history.

The second greatest threat to Kirtland’s
warbler survival is the brown-headed
cowbird. Cowbirds lay eggs in other bird’s
nests, leaving the unsuspecting hosts to
incubate and care for the young cowbirds.
This is called nest parasitism.
When a female cowbird lays its egg
in a nest, it often removes one of the
host’s eggs. The cowbird egg
hatches a day before the others,
getting a head start on growth. The young



U.S. Fish & Wildlife Service
http://www.fws.gov/midwest/endangered
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cowbird is bigger and able to claim more
food than other nestlings, and may crowd
or push the other baby birds out of the
nest.

Some species have developed ways to
combat cowbird nest parasitism. They
may abandon their nest and lay eggs
elsewhere or build another nest on top of
the cowbird egg. However, Kirtland’s
warblers have not developed such
defenses. Because of cowbird nest
parasitism and Kirtland’s warblers’
inability to protect their nest and young,
less than a third of their nests produced
young in 1971.

The U.S. Fish and Wildlife Service, in
cooperation with the Michigan
Department of Natural Resources, the
U.S. Forest Service and the Michigan
Audubon Society, initiated an aggressive
cowbird removal program in 1972 that has
continued to this day. As a result,
Kirtland’s warblers now have very good
nesting success and enough young are
being produced to increase the population.

Biologists, naturalists, and bird watchers
began to recognize the dire plight of the
Kirtland’s warbler in the 1950s. To keep
track of the dwindling numbers of
Kirtland’s warblers, birders counted the

number of singing males every 10 years
starting in 1951. Females do not sing and
therefore are almost impossible to count
accurately, but studies indicate there is
approximately one female for each male.
In 1961, the total population of males and
females was more than 1,000. By 1971 the
population had plummeted to about 400
birds. At that time, biologists began
counting singing male warblers every
year.

In 1973, the U.S. Fish and Wildlife Service
(Service) appointed the Kirtland’s Warbler
Recovery Team, the first endangered
species recovery team established by the
Service. This team included
representatives from the Michigan
Department of Natural Resources, the
Service, U.S. Geological Survey, U.S.
Forest Service and interested citizens. The
team’s job was to determine how to save
the warbler from extinction.  They
identified and prioritized conservation
actions.

Today, warbler conservation measures are
working. About 190,000 acres of public
lands have been set aside by the Michigan
Department of Natural Resources, the
U.S. Forest Service and the Service
specifically for Kirtland’s warbler
management.  From record lows of 167 in

Kirtland’s warbler populations have rebounded thanks to protection under the
Endangered Species Act and conservation measures by the U.S. Fish and Wildlife
Service, U.S. Forest Service and the Michigan Department of Natural Resources and
Environment. Biologists counted 1,773 singing male Kirtland’s warblers in 2010.
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1974 and 1987, the number of singing males
increased to a record high of 1,828 in 2011.

The recovery team has recommended that
38,000 acres of warbler nesting habitat
always be available—enough to reach the
recovery goal. Since the trees
continuously grow older and warblers
cannot nest in forests older than about 22
years, land managers must create new
habitat every year. About four thousand
acres of forest are clearcut and 2-year-old
jack pine seedlings planted each year. The
cut trees are chopped and used for fuel or
particle board —nothing is wasted.  Over
ninety-five percent of the warblers counted
during recent censuses were on these
managed land areas.

A portion of the Michigan Department of
Natural Resources annual habitat
management is funded through State
Wildlife Grant money from the U.S. Fish
and Wildlife Service. In recent years, the
amount of these grants has decreased,
along with other funding for similar work
by the U.S. Forest Service and the State of
Michigan.

Due to many dedicated people, the
Kirtland’s warbler has met the recovery
population goal.  However, as a
conservation-reliant species, the continued
success of Kirtland’s warbler is dependent
on annual habitat management and
cowbird control.  It is hoped that soon,
provisions can be made to ensure that
these management activities are continued
into the future, allowing Kirtland’s
warblers to be removed from the list of
threatened and endangered species.   Once
these commitments are in place, we can be
assured that Kirtland’s warbler will
continue to search out young jack pine
forests each spring for generations to
come.
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APPENDIX C 

Map of Regulated Wetland Proximity to Site 1 and 2 
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Carpenter Creek, trout stream, is about 2500 feet south of the project location
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Twin Lakes is about 2800 feet west of the project limits. 
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APPENDIX D 

Map of Groundwater Depth for Site 1 and 2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





!(

!(

Dollar Lake

Guernsey Lake

Twin Lakes

Sand Lakes Little Guernsey Lakes

Sand Lakes

Sand Lakes

Twin Lakes

Sand Lakes

Twin Lakes
Twin Lakes

Sand Lakes Little Guernsey Lakes

Darby LakeBullhead Lake

Twenty Two Creek

Mud Lake

Root Lake

Twenty Two Creek

Twenty Two Creek

Boardman River

672672

672672

Supply
Supply

MayfieldMayfield

JackpineJackpine

Fif
e L

ak
e

Fif
e L

ak
e

Shippy
Shippy

Sand LakesSand Lakes

Cedar CreekCedar Creek

Br
oo

mh
ea

d
Br

oo
mh

ea
d

La
ke

La
ke

Branch
Branch

VroomVroom

Diag
onal

Diag
onal

Wi
llia

ms
bu

rg
Wi

llia
ms

bu
rg

LarsonLarson

Carpenter CreekCarpenter Creek

RiverRiver

BoardmanBoardman

CroftonCrofton

Dead HorseDead Horse

Se
cti

on
 6

Se
cti

on
 6

Island LakeIsland Lake

Brown Bridge
Brown Bridge

Gr
an

d K
al

Gr
an

d K
al

South Branch

South Branch

MartuchMartuch

North Branch
North Branch

Muncie Lake

Muncie Lake

US
 13

1
US

 13
1

Co
un

ty 
Lin

e
Co

un
ty 

Lin
e

Bo
ard

ma
n R

iv
Bo

ard
ma

n R
iv

Guernsey Lake

Guernsey Lake

Unknown 28 1

Unknown 28 1

Qu
art

er
lin

e
Qu

art
er

lin
e

Strombolis
Strombolis

Unknown 14 1

Unknown 14 1 WildwoodWildwood

WoodmanWoodman

Co
yo

te
Co

yo
te

Old Supply

Old Supply

MustangMustang

Unknown 30 1
Unknown 30 1

Unknown 25 1

Unknown 25 1

Wheeler PinesWheeler Pines

RiverRiver
Gr

an
d K

al
Gr

an
d K

al

Bo
ard

ma
n R

iv
Bo

ard
ma

n R
iv

Grand TraverseGrand Traverse KalkaskaKalkaska

Map by KJB

Legend
Water Table Depth
VALUE

+360 - 0
0.01 - 10
11 - 20
21 - 30
31 - 7400 0.5 1 1.5 20.25

Miles

"

Site 1

Site 2

(Depth in Feet)





  

E 
  

 

 

 

APPENDIX E 

State Historic Preservation Office Letter of Concurrence 
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APPENDIX F 

Written Public Comments 
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