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1. PURPOSE AND NEED OF PROJECT
1.1

Proposed Project Description

The proposed project includes the construction of approximately 4.2 miles of water line
extensions along Sylvania-Petersburg Road, West Sterns Road, Whiteford Center Road,
and Schnipke Drive. Water will be supplied by the existing Whiteford Water Filtration
Facility.
1.2

Purpose and Need of Project

Issues regarding water quality in the Township go back to 2010, when the county health
department informed the Township they would need to address a corrective action
plan, as many of the wells in the area were found to be contaminated with Escherichia
Coliform bacteria due, in part, to the extensive agricultural activity and karst topography
in the area. Because of this, there is a high susceptibility of bacterial contamination to
the groundwater supply. Cases of illness over the years have been documented, and
many businesses on Schnipke Drive are currently required to provide bottled water to
their employees due to groundwater contamination. These extensions will resolve
current violations from the Michigan Department of Environment, Great Lakes and
Energy (EGLE) and supply a safe source of water to residents and businesses in this
proposed district.

2.

ALTERNATIVES TO PROPOSED ACTION
Supply Alternative 1: No Action
This alternative would not make any improvements, resulting in continued public health
risk. Therefore, this option was not further considered.
Supply Alternative 2: Water Supply from Whiteford Township Water Filtration System
This alternative would get water from the newly constructed filtration plant. This
alternative would supply water at a more reasonable, controlled cost than adjacent
systems and eliminates multiple transmission lines and fees from other systems.
Supply Alternative 3: Water Supply from South County Water System
This alternative receives water from the City of Toledo, which would require additional
transmission lines and booster stations. Fees for tie-ins and development would be paid
directly to the City of Toledo. Due to the lack of control over price increases and the
continued need for Toledo to make upgrades to their facility, which are costs beyond
the decision making control of the Township, this alternative is not further considered.
Supply Alternative 4: Water Supply from City of Sylvania
This alternative proposes getting water from the Toledo system through the City of
Sylvania. In this scenario, however, supply points near the Michigan/Ohio border do not
have adequate capacity for Whiteford Township. In addition, multiple conversations
between Whiteford Township and the City of Toledo resulted in Toledo’s unwillingness
to supply an extension through Sylvania; therefore, this alternative was not further
considered.
With the expansion of the Whiteford Township water system to include this Water
District #2, there is a need for additional storage. Options have been considered for the
location and size of this needed storage. With the length of the water main and
elevation changes in the terrain, various water storage units have been considered. The
water capacity must guarantee that all users in Whiteford Township continue to receive
water for a minimum of 48 hours should the water plant shut down. The capacity would
also need to cover the storage of the water maintained at the water plant, which would
not be available in case of a shutdown.
Storage Alternative 1: Existing Pumping System
This alternative would allow the existing pumping system at the plant to supply water
with an increase of manpower to run the plant to produce and maintain the required
water supply needed. This could require the need for running the plant 24/7 in order to
maintain a viable water supply during peak months.

Storage Alternative 2: Add Additional Storage at Water Plant
This alternative would add additional 200,000 gallon storage at the water plant, which
would meet the storage requirements, but would present a problem of water supply to
outlying areas in case of a plant shutdown.
Storage Alternative 3: Locate Storage Facility at East End of District #2
This option will locate a 200,000 gallon storage at the east end of the proposed District
#2. This will enable the continued flow of water to all users and, in the event of a plant
shutdown, would maintain water pressure throughout the existing and proposed
system. This alternative also includes a backup generator system and pump station.
Recommended Alternative
The option of getting water from the Whiteford Water Filtration plant was selected as
the supply option. This eliminates the need to negotiate purchasing agreements from
other municipalities as well eliminates the lack of control over rising rates and capital
improvements to an aging Toledo system. Plus, the Whiteford plant is an available,
immediate water supply.
The storage alternative will be the 200,000 gallon facility at the east end of District #2. It
will meet the capacity needs of the system, even at a plant shut down.
All of the proposed construction will be done in the areas identified on the maps in
Section 6. Distribution mains will be constructed in road rights-of-way and storage will
be built on Township-owned property. Disturbed areas will be restored with topsoil,
grass, sidewalks, curbing, roadway, etc., to return the area to its original state.

3. AFFECTED ENVIRONMENT/ENVIRONMENTAL CONSEQUENCES
3.1

Land Use/Important Farmland/Formally Classified Lands
3.1.1 Affected Environment
Whiteford Township is located in the southwest corner of Monroe County,
Michigan. It is bordered by Sylvania, Ohio on the south, Lenawee County on the
west, Bedford Township on the east, and Summerfield Township to the north.
The commercial and residential properties of the primarily agricultural
community are served by private water wells and the Whiteford Township
Municipal Water System.
The Township’s water filtration facility, along with the initial 12 miles of water
main and leads serves 121 residential and 20 commercial users. This project
proposes to add an additional 56 parcels, 35 of which are residential and 21
commercial/industrial. (see zoning map in Section 6).One of those properties is a
70 unit apartment complex whose existing water system is in violation of EGLE
requirements, who will be able to connect to a potable water supply. The main
will be installed in road rights-of-way, and storage will be constructed on existing
Township property.
The following soils were identified in the project area:
11B – Oakville fine sand, 0 to 6 percent slopes
This is a moderately well-drained soil with no frequency of flooding. It is neither
prime farmland nor a hydric soil.
13A – Blount loam, Erie-Huron Lake Plain, 0 to 2 percent slopes
This is a somewhat poorly drained soil associated with wave-worked till plains,
nearshore zones derived from moderately fine-textured lodgment till. It can be
considered prime farmland if drained, and is not a hydric soil.
18 – Granby loamy fine sand
This is a poorly drained soil associated with depressions on outwash deltas with
a frequency for ponding. It is not considered prime farmland, but is a hydric soil.
22 – Pewamo clay loam
This is a poorly drained soil associated with depressions on till plains originating
from clayey till parent material. This soil is considered prime farmland if drained,
and is also a hydric soil.

25A – Randolph clay loam, 0 to 3 percent slopes
This is a somewhat poorly drained soil characterized by knolls on till plains with
no frequency of flooding. This soil is neither prime farmland nor hydric.
31 – Aquents, nearly level
This soil is poorly drained and associated with marshes derived from sandy
glaciofluvial deposits with frequent ponding. This soil is not prime farmland, but
is a hydric soil.
37B – Ottokee variant fine sand, 0 to 6 percent slopes
This soil is moderately well drained, characterized by knolls on outwash deltas. It
is neither prime farmland nor hydric.
45A – Channahon loam, 0 to 3 percent slopes
This is a well drained soil associated with knolls on domes. It is neither prime
farmland nor hydric.
47 – Millsdale clay loam
This is a very poorly drained soil, characterized by depressions on till plains. It is
considered prime farmland if drained and classified as a hydric soil.
ZfsacA – Ziegenfuss clay loam, 0 to 1 percent slopes
This is a poorly drained soil that develops on wave-worked till plains of clayey till
over loamy till. This is considered prime farmland if drained, as well as hydric.
Because all lands in the project area have been converted to non-farm use, this
project will not affect prime or unique farmland. There are no prime rangelands
or forestlands in the project area. All areas of ground disturbing activities for this
project will occur on publicly-owned property and road rights-of-way. There will
be no farmland conversion as a result of this project.
A soils map and classifications are included in Section 6 of this report.
3.1.2 Environmental Consequences
The proposed project area is entirely on publicly-owned property and road
rights-of-way that are already pre-disturbed and are not classified as prime
rangeland, forestland or farmland. No environmental consequences are
anticipated as a direct result of this project.

3.1.3 Mitigation
No mitigation measures are necessary with regard to prime and important soils
and farmland preservation as no direct impact is anticipated in association with
the proposed improvements project.
3.2

Floodplains
3.2.1 Affected Environment
All areas of the proposed project for construction will be constructed within
publicly-owned property and road rights-of-way. The attached floodplain map
(Section 6) shows the project does involve multiple FEMA Zone A locations in
areas water main will be placed. The location for the water storage and pump
station is not in a floodplain area. All water main will be within the public road
road rights-of-way. These floodplain zones will not be disturbed as the water
main will be directionally bored. Therefore, no adverse impacts to the floodplain
are anticipated.
3.2.2 Environmental Consequences
All areas of the proposed project for construction will be constructed within
publicly-owned property and road rights-of-way. Water main installation in
floodplain zones will be directionally bored. As such, no environmental
consequences are anticipated as a direct result of this project. However, any
necessary permits will be obtained prior to construction.
3.2.3 Mitigation
Disturbed areas will be restored with topsoil, grass, etc., to return the area to its
original state and land contours. No mitigation measures are anticipated with
regards to floodplains as the project will be constructed in publicly-owned
property and road rights-of-way. Water main installation in floodplain zones will
be directionally bored. Any construction will be in accordance with Michigan
EGLE standards and permitted as required.
3.3

Wetlands
3.3.1 Affected Environment
Based upon review of the soils map (Section 6), it appears that there are five
hydric soils in the general project area. Those soils are described in Section 3.1.1.
According to the attached Wetlands Inventory Map in Section 6, it does not
appear there are wetlands in the project area. However, the permitting process
through the Michigan Department of Environment, Great Lakes and Energy

(EGLE) will ensure that any impacts are permitted and done in accordance with
Michigan EGLE’s wetland regulation.
3.3.2 Environmental Consequences
As construction will take place on publicly-owned property and road rights-ofway, no long term environmental consequences to wetlands are anticipated in
association with the proposed improvement project.
3.3.3 Mitigation
No mitigation measures are necessary as no direct impact is anticipated as a
result of this project. However, all required permits will be obtained and
followed.
3.4

Cultural Resources
3.4.1 Affected Environment
A preliminary cultural resources assessment was performed by Commonwealth
Heritage Group and completed in August 2020 (Section 6). The result of this was
the conclusion that “the likelihood of discovering intact archaeological deposits
in the APE is low.” A Section 106 review request was submitted to the Michigan
State Historical Preservation Office, who concurred with that finding. Therefore,
there are no cultural resources in the project area and “no historic properties are
affected” as per correspondence from the Michigan State Historic Preservation
Office (Section 5). Furthermore, USDA has concluded in their tribal consultation
that no historic properties will be affected.
3.4.2 Environmental Consequences
No environmental consequences are anticipated in association with this
proposed project as no known cultural resources will be impacted by it. The
State Historic Preservation Officer (SHPO) was provided an opportunity to review
the project and has provided clearance for it to proceed, indicating that no
historic properties are affected within the areas of potential effect of this
undertaking. USDA has also conducted the THPO review and has made a finding
of no effect.
3.4.3 Mitigation
No mitigation measures are necessary with regard to cultural resources as no
impact to any known cultural resource is anticipated in relation to this project.

3.5

Biological Resources
3.5.1 Affected Environment
The proposed project will be constructed within publicly owned property,
easements and existing road rights-of-way. An IPaC review was conducted, the
report from which is attached (Section 5). It identified several known
endangered and threatened species that exist within Monroe County. These
include the endangered species of the Indiana bat, the Piping Plover, the
Northern Riffleshell, Rayed Bean and the Karner Blue Butterfly; the threatened
species of the Northern long-eared bat, Rufa red knot, Eastern massasauga snake
and Eastern Prairie Fringed Orchid. The report also indicated that there are no
critical habitats, refuge lands or fish hatcheries within the project area under
USFWS’s jurisdiction.
During the winter, Indiana bats hibernate in caves, mines, or similar structures in
the winter, with most major hibernacula for the species found in Illinois, Indiana,
Kentucky, Missouri, Tennessee, and West Virginia. Michigan is home to a single
known Indiana bat hibernaculum, in Manistee County, well outside the project
area. There is no designated critical habitat for the species in Michigan. Summer
habitat consists of a wide variety of forested/wooded habitats and may also
include some adjacent and interspersed non-forested habitats, such as emergent
wetlands and adjacent edges of agricultural fields, old fields and pastures. The
project area for the pump station and water storage is vacant, but may require
minimal tree clearing. The water main will be placed in road rights-of-way. As
such, this will only take place before May or after October. General design
guidelines as outlined by USFWS will be followed (Section 6). Therefore, the
project will not impact this species.
The Piping Plover is a small shorebird that nests in the three separate geographic
populations in the U.S.: the Great Plains states, the shores of the Great Lakes,
and the shores of the Atlantic coast. This project is far from the shores of the
Great Lakes and, therefore, will not affect the Piping Plover.
The Northern Riffleshell is a small to medium sized freshwater mussel, found in
freshwater rivers and streams. This project will be conducted in the road rightsof-way and on publicly-owned property that is pre-disturbed. Any stream
crossings for water main placement will be directionally bored and, therefore,
will not impact habitat nor the Northern Riffleshell.
The Rayed Bean is a small mussel, usually less than 1.5 inches, found in
freshwater rivers and streams. This project will be conducted in the road rightsof-way and on publicly-owned property that is pre-disturbed. Any stream
crossings for water main placement will be directionally bored and, therefore,
will not impact habitat nor the Rayed Bean.

The Karner Blue Butterfly habitat is pine and oak savannah/barrens that support
wild lupine, the butterfly’s only food source. The project area is pre-disturbed
property and road rights-of-way and does not exhibit any features similar to the
habitat of the Karner Blue Butterfly. Therefore, the project will not impact this
species.
The Northern long-eared bat hibernates in caves and mines, swarming in
surrounded wooded areas in autumn. They roost and forage in upland forests in
spring and summer. The project area for the pump station and water storage is
vacant, but may require minimal tree clearing. The water main will be placed in
road rights-of-way. General design guidelines as outlined by USFWS will be
followed (Section 6). Therefore, the project will not impact this species.
The Rufa red knot is a shoreline bird with one of the longest migration distances
of any animal. Restrictions are only during its migratory pattern of May 1
through September 30. However, this project is not located on the Great Lakes
shoreline and will, therefore, not affect the red knot.
The Eastern Prairie Fringed Orchid occurs in a wide variety of habitats, from
mesic prairie to wetlands such as sedge meadows, marsh edges, even bogs.
Current decline is mainly due to the loss of habitat from the drainage and
development of wetlands. The pump station and water storage is on Townshipowned, pre-disturbed property. The water main will be installed in road rightsof-way, and directionally bored in stream crossings. As such, the project will not
impact habitat and, therefore, will not affect the orchid.
The Eastern massasauga rattle snakes live in wet areas including wet prairies,
marshes and low areas along rivers and lakes. They usually hibernate below the
frost line in crayfish or small mammal burrows, in or along the edge of wetlands
or in adjacent upland areas with high water tables. There are five hydric soils
identified in the project area, but no defined wetlands, according to the attached
wetlands map. Although it is believed that the project does not exhibit habit for
the Massasauga, it is recognized that the use of wildlife-safe materials for
erosion control and site restoration will be used, such as eliminating plastic mesh
netting or similar materials. There will be no conversion of wetlands in the
project area. Best management practices as identified in the attached general
project guidelines will be followed (Section 6). The pump station and water
storage is on Township-owned, pre-disturbed property. The water main will be
installed in road rights-of-way, and directionally bored in stream crossings. As
such, the project will not impact habitat nor the massassauga.
The attached report also identified number of migratory birds that can
potentially be found within a 10 kilometer radius. However, the report also

shows a very limited probability of presence of any of these birds. The project
will take place on publicly-owned, pre-disturbed property and in road rights-ofway. As such, the project is not habitat conducive to these birds nor will it affect
any of these species.
3.5.2 Environmental Consequences
No environmental consequences are anticipated in association with this
proposed project as no known species will be impacted by it. However, best
management practices identified in the attached project design guidelines will
be followed.
3.5.3 Mitigation
No mitigation is required as endangered and threatened species will not be
affected by the project.
3.6

Water Quality Issues
3.6.1 Affected Environment
This project will extend municipal water service and provide for additional water
storage to meet capacity demands, as many of the wells in the area were found
to be contaminated with Escherichia Coliform bacteria due, in part, to the
extensive agricultural activity and karst topography in the area. Because of this,
there is a high susceptibility of bacterial contamination to the groundwater
supply. Cases of illness over the years have been documented, and many
businesses on Schnipke Drive are currently required to provide bottled water to
their employees due to groundwater contamination. These extensions will
resolve current violations from the Michigan Department of Environment, Great
Lakes and Energy (EGLE) and supply a safe source of water to residents and
businesses in this proposed district.
There are no sole source aquifers in the project area.
3.6.2 Environmental Consequences
This project has a potential water quality benefit by mitigating contamination of
private wells and connecting those affected to the municipal supply.
This project should not have any negative impact on the general surface or
ground water quality in the area as a result of the proposed actions. No
environmental consequences are anticipated as a result of this project.

3.6.3 Mitigation
No mitigation measures are necessary with regard to water quality as no
negative impacts are anticipated to result from the proposed project. All permit
requirements will be followed.
3.7

Coastal Resources
3.7.1 Affected Environment
There are no coastal management zones in the project area, which is
approximately nine miles west of Lake Erie.
3.7.2 Environmental Consequences
No environmental consequences are anticipated as there are no coastal
management zones.
3.7.3 Mitigation
No mitigation measures are necessary because there are no coastal resource
impacts anticipated to result from this project.

3.8

Socio-Economic/Environmental Justice Issues
3.8.1 Affected Environment
The Whiteford Township water system currently serves 121 residential and 20
commercial users. This project will add an additional 56 residential and
commercial users as part of Whiteford Township’s corrective action plan as
outlined by EGLE to address contamination from nearby agricultural operations.
Overall, the US Census estimates a population of the entire Township at 4,471,
and a Median Household Income of $70,335.
The planned improvements of this project will benefit all residents within the
district equally. The cost of the project will be distributed across all users. No
segment of the population will be treated differently than any other, and
discrimination is prohibited. The proposed project will be kept as affordable as
possible for this community by maximizing grant funds and/or low interest loans
for the project.
3.8.2 Environmental Consequences
No environmental consequences are anticipated with regard to socio- economic/
environmental justice issues relating to this project. All residents and users of
the system will be treated equally and all will share equally in the benefits and
cost of the improvements proposed.

3.8.3 Mitigation
No mitigation measures are necessary as no socio-economic/environmental
justice impacts are anticipated in relation to this project.
3.9

Miscellaneous Issues
3.9.1 Air Quality
3.9.1.1 Affected Environment
The proposed project is limited to the property identified on the attached
maps. There are no air quality issues associated with this project.
3.9.1.2 Environmental Consequences
During construction, there will be short term air quality impacts from
fugitive dust as is common with any construction project; however, these
impacts will be mitigated through the use of best management practices
during construction, such as dampening of the soil to limit dust and use
of diesel powered equipment that will be fueled with low sulfur diesel oil.
Additionally, contractors will be encouraged to limit idling time during
the operation of heavy equipment to reduce air quality impacts from
exhaust.
3.9.1.3 Mitigation
No mitigation measures are necessary with regard to impacts to air
quality as there will be no long lasting impacts to the air quality in the
area resulting from this project.
3.9.2 Transportation
3.9.2.1 Affected Environment
Whiteford Township is located in Van Buren County. It is bisected by US
Highway 23, the primary north-south route. County roads provide eastwest routes, the primary one in the project area being Sterns Road. Local
transportation is conducted through local streets and roads. Local
transportation may be temporarily affected during construction in the
road rights-of-way, but that will be temporary in nature.
3.9.2.2 Environmental Consequences
The project may have a temporary effect on local transportation due to
construction equipment using these roads to gain access to the
constructions site, although not expected to disrupt normal traffic flow.
This project is not anticipated to have any lasting impacts on

transportation patterns. Although not anticipated, if street closures or
detours are necessary, these will be coordinated with the Michigan
Department of Transportation, the local street department and/or the
Monroe County Road Commission. These should be highly publicized and
well-marked, if necessary, during construction.
3.9.2.3 Mitigation
No mitigation measures are necessary in relation to the proposed project
with regard to transportation, as no long term impacts are anticipated.
3.9.3 Noise
3.9.3.1 Affected Environment
The proposed project is limited to the site of the proposed water storage
and the road rights-of-way. Any noise generated from this project will be
limited to the construction and will be temporary in nature, occurring
only during regular business hours.
3.9.3.2 Environmental Consequences
No new sound generating equipment is anticipated in the proposed
project. However, during construction, noise levels will increase due to
the construction activities and heavy equipment use. The use of best
management practices should limit the unnecessary noise from
construction by limiting idling time of heavy equipment, and unnecessary
noise from construction workers during construction. Construction will
be limited to normal daylight hours as well, which will limit the disruption
of the normal quiet nature of the community.
3.9.3.3 Mitigation
No mitigation measures are necessary in association with noise control
related to this project as no long term impacts are anticipated.
3.9.4 Solid Waste Disposal
3.9.4.1 Affected Environment
Solid waste disposal will not be impacted by this project. During
construction, construction crews should be responsible for the clean-up
of debris on a daily basis, as well as at the end of the construction during
the clean-up and restoration phases. There are no new permanent
sources of solid waste materials associated with this project.
3.9.4.2 Environmental Consequences
No environmental consequences are anticipated as a result of this
project. Solid waste generated by the project will be managed in an

appropriate manner as required in the construction agreements. The
general contractor will be responsible for adequate and appropriate
disposal of all wastes generated during construction. No long term
impact on solid waste are anticipated, other than those that will be
subject to permitting processes currently in place locally or statewide.
3.9.4.3 Mitigation
No mitigation measures are necessary as no impacts are anticipated to
result from the proposed project.

4.

SUMMARY OF MITIGATION
No mitigation measures are necessary in relation to this project as no long-term,
negative impacts are anticipated to result from the proposed actions. All necessary
permits will be obtained prior to construction. Best management practices to avoid
potential negative environmental consequences include:
Construction
1. Construction specifications and other contract provisions will require:
a. control of necessary noise;
b. dust control;
c. temporary siltation control, including minimizing disturbed areas and using
prompt temporary seeding when needed, and the use of straw bale barriers and
silt fences where required;
d. restoration of disturbed areas to preconstruction conditions.
2. Construction techniques and mitigation measures specific in any necessary permits
must be followed.
3. The following permits will be required and obtained prior to construction:
a. EGLE Act 399 Permit
b. EGLE Joint Permit
c. MDOT (Michigan Department of Transportation) for crossing under US23
d. Soil Erosion and Sedimentation Control Permit from Monroe County
Drain Commission
Floodplains
1. Disturbed areas will be restored with topsoil, grass, etc., to return the area to its
original state and land contours. No mitigation measures are anticipated with
regards to floodplains as the project will be constructed in publicly-owned property
and road rights-of-way. Water main installation in floodplain zones will be
directionally bored. Any construction will be in accordance with Michigan EGLE
standards and permitted as required.
Wetlands
1. According to the wetlands map, there do not appear to be wetlands in the project
area. However, because there are identified floodplain zones, water main
installation in floodplain zones will be directionally bored. No impact to wetlands is
anticipated and all permits will be obtained and adhered to.
Biological Resources
Although no mitigation is required as endangered and threatened species will not be
affected by the project, best management practices as identified in the attached project
design guidelines (Section 6) will be followed.

5. CORRESPONDENCE
5.1
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5.2

IPaC Species Review/Report
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October 21, 2020
ANDREW GRANSKOG
ENVIRONMENTAL COORDINATOR
USDA RURAL DEVELOPMENT OFFICE
3001 COOLIDGE ROAD SUITE 200
EAST LANSING MI 48823
RE:

ER20-1075

Whiteford Township Water and Sewer Extension, USDA/RD, Sec. 21, 22, 25, 26. 27. 28, 35 & 36,
T8S, R6E, Whiteford Township, Monroe County (USDA/RD)

Dear Mr. Lewis:
Under the authority of Section 106 of the National Historic Preservation Act of 1966, as amended, we have reviewed the abovecited undertaking at the location noted above. Based on the information provided for our review, it is the opinion of the State
Historic Preservation Officer (SHPO) that no historic properties are affected within the area of potential effects of this
undertaking.
This letter evidences the USDA/RD’s compliance with 36 CFR § 800.4 “Identification of historic properties,” and the fulfillment
of the USDA/RD’s responsibility to notify the SHPO, as a consulting party in the Section 106 process, under 36 CFR § 800.4(d)(1)
“No historic properties affected.” If the scope of work changes in any way, or if artifacts or bones are discovered, please
notify this office immediately.
We remind you that federal agency officials or their delegated authorities are required to involve the public in a manner that
reflects the nature and complexity of the undertaking and its effects on historic properties per 36 CFR § 800.2(d). The National
Historic Preservation Act also requires that federal agencies consult with any Indian tribe and/or Tribal Historic Preservation
Officer (THPO) that attach religious and cultural significance to historic properties that may be affected by the agency’s
undertakings per 36 CFR § 800.2(c)(2)(ii).
The State Historic Preservation Office is not the office of record for this undertaking. You are therefore asked to maintain a
copy of this letter with your environmental review record for this undertaking.
If you have any questions, please contact Brian Grennell, Cultural Resource Management Coordinator, at 517-335-2721 or by
email at GrennellB@michigan.gov. Please reference our project number in all communication with this office regarding this
undertaking. Thank you for this opportunity to review and comment, and for your cooperation.
Sincerely,

Brian G. Grennell
Cultural Resource Management Coordinator
for Brian D. Conway
State Historic Preservation Officer
BGG:SAT

3 0 0 N O R T H W A S H I N G T O N S Q U A R E  LA N S I N G , M I C H I G A N 4 8 9 1 3

m ich i gan. g ov/ sh po  (517) 3 3 5 - 984 0

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Michigan Ecological Services Field Office
2651 Coolidge Road Suite 101
East Lansing, MI 48823-6360
Phone: (517) 351-2555 Fax: (517) 351-1443
http://www.fws.gov/midwest/endangered/section7/s7process/step1.html

In Reply Refer To:
Consultation Code: 03E16000-2021-SLI-0105
Event Code: 03E16000-2021-E-00357
Project Name: whiteford water district #2

October 26, 2020

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The attached species list identifies any federally threatened, endangered, proposed and candidate
species that may occur within the boundary of your proposed project or may be affected by your
proposed project. The list also includes designated critical habitat if present within your proposed
project area or affected by your project. This list is provided to you as the initial step of the
consultation process required under section 7(c) of the Endangered Species Act, also referred to
as Section 7 Consultation.
Section 7 of the Endangered Species Act of 1973 requires that actions authorized, funded, or
carried out by Federal agencies not jeopardize federally threatened or endangered species or
adversely modify designated critical habitat. To fulfill this mandate, Federal agencies (or their
designated non-federal representative) must consult with the Fish and Wildlife Service if they
determine their project may affect listed species or critical habitat.
There are several important steps in evaluating the effects of a project on listed species. Please
use the species list provided and visit the U.S. Fish and Wildlife Service's Region 3 Section 7
Technical Assistance website at http://www.fws.gov/midwest/endangered/section7/s7process/
index.html. This website contains step-by-step instructions to help you determine if your project
may affect listed species and lead you through the section 7 consultation process.
Under 50 CFR 402.12(e) (the regulations that implement section 7 of the Endangered Species
Act), the accuracy of this species list should be verified after 90 days. You may verify the list by
visiting the ECOS-IPaC website (http://ecos.fws.gov/ipac/) at regular intervals during project
planning and implementation and completing the same process you used to receive the attached
list.
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For all wind energy projects and projects that include installing towers that use guy wires or
are over 200 feet in height, please contact this field office directly for assistance, even if no
federally listed plants, animals or critical habitat are present within your proposed project area or
may be affected by your proposed project.
Please see the “Migratory Birds” section below for important information regarding
incorporating migratory birds into your project planning. Our Migratory Bird Program has
developed recommendations, best practices, and other tools to help project proponents
voluntarily reduce impacts to birds and their habitats. The Bald and Golden Eagle Protection Act
prohibitions include the take and disturbance of eagles. If your project is near an eagle nest or
winter roost area, see our Eagle Permits website at https://www.fws.gov/midwest/eagle/permits/
index.html to help you avoid impacting eagles or determine if a permit may be necessary.
Executive Order 13186: Responsibilities of Federal Agencies to Protect Migratory Birds,
obligates all Federal agencies that engage in or authorize activities that might affect migratory
birds, to minimize those effects and encourage conservation measures that will improve bird
populations. Executive Order 13186 provides for the protection of both migratory birds and
migratory bird habitat. For information regarding the implementation of Executive Order 13186,
please visit https://www.fws.gov/birds/policies-and-regulations/administrative-orders/executiveorders.php.
We appreciate your concern for threatened and endangered species. Please include the
Consultation Tracking Number in the header of this letter with any request for consultation or
correspondence about your project that you submit to our office.

Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
▪ Wetlands

10/26/2020

Event Code: 03E16000-2021-E-00357

Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
Michigan Ecological Services Field Office
2651 Coolidge Road Suite 101
East Lansing, MI 48823-6360
(517) 351-2555
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Project Summary
Consultation Code: 03E16000-2021-SLI-0105
Event Code:

03E16000-2021-E-00357

Project Name:

whiteford water district #2

Project Type:

WATER SUPPLY / DELIVERY

Project Description: installation of water main
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/41.75308001920422N83.70457708067914W

Counties: Monroe, MI
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Endangered Species Act Species
There is a total of 9 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species. Note that 2 of these species should be
considered only under certain conditions.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Mammals
NAME

STATUS

Indiana Bat Myotis sodalis

Endangered

There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/5949
General project design guidelines:
https://ecos.fws.gov/ipac/guideline/design/population/1/office/31410.pdf

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045
General project design guidelines:
https://ecos.fws.gov/ipac/guideline/design/population/10043/office/31410.pdf

Threatened
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Birds
NAME

STATUS

Piping Plover Charadrius melodus

Endangered

Population: [Great Lakes watershed DPS] - Great Lakes, watershed in States of IL, IN, MI, MN,
NY, OH, PA, and WI and Canada (Ont.)
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/6039

Red Knot Calidris canutus rufa

Threatened

No critical habitat has been designated for this species.
This species only needs to be considered under the following conditions:
▪ Only actions that occur along coastal areas during the Red Knot migratory window of MAY
1 - SEPTEMBER 30.
Species profile: https://ecos.fws.gov/ecp/species/1864

Reptiles
NAME

STATUS

Eastern Massasauga (=rattlesnake) Sistrurus catenatus

Threatened

No critical habitat has been designated for this species.
This species only needs to be considered under the following conditions:
▪ All Projects: Project is Within EMR Range
Species profile: https://ecos.fws.gov/ecp/species/2202
General project design guidelines:
https://ecos.fws.gov/ipac/guideline/design/population/7800/office/31410.pdf

Clams
NAME

STATUS

Northern Riffleshell Epioblasma torulosa rangiana

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/527
Species survey guidelines:
https://ecos.fws.gov/ipac/guideline/survey/population/374/office/31410.pdf

Rayed Bean Villosa fabalis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/5862
Species survey guidelines:
https://ecos.fws.gov/ipac/guideline/survey/population/6062/office/31410.pdf

Endangered
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Insects
NAME

STATUS

Karner Blue Butterfly Lycaeides melissa samuelis

Endangered

There is proposed critical habitat for this species. The location of the critical habitat is not
available.
Species profile: https://ecos.fws.gov/ecp/species/6656

Flowering Plants
NAME

STATUS

Eastern Prairie Fringed Orchid Platanthera leucophaea

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/601

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.
https://ecos.fws.gov/ecp/species/1626

Black-billed Cuckoo Coccyzus erythropthalmus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/9399

BREEDING
SEASON

Breeds Dec 1 to
Aug 31

Breeds May 15
to Oct 10
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NAME

Red-headed Woodpecker Melanerpes erythrocephalus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Willow Flycatcher Empidonax traillii
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions
(BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/3482

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
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BREEDING
SEASON

Breeds May 10
to Sep 10
Breeds May 20
to Aug 31

Breeds May 10
to Aug 31

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
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3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.

probability of presence

SPECIES

JAN

FEB

MAR

APR

MAY

JUN

breeding season

JUL

AUG

SEP

survey effort

OCT

NOV

no data

DEC

Bald Eagle
Non-BCC Vulnerable

Black-billed
Cuckoo
BCC Rangewide (CON)

Red-headed
Woodpecker
BCC Rangewide (CON)

Willow Flycatcher
BCC - BCR

Wood Thrush
BCC Rangewide (CON)

Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
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▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
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how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
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What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.
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Wetlands
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section
404 of the Clean Water Act, or other State/Federal statutes.
For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.
Please note that the NWI data being shown may be out of date. We are currently working to
update our NWI data set. We recommend you verify these results with a site visit to determine
the actual extent of wetlands on site.
FRESHWATER FORESTED/SHRUB WETLAND

▪ PFO1C
FRESHWATER POND

▪ PUBF
▪ PUBGx
LAKE

▪ L1UBHx
RIVERINE

▪ R5UBFx
▪ R5UBH

1

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Michigan Ecological Services Field Office
2651 Coolidge Road Suite 101
East Lansing, MI 48823-6360
Phone: (517) 351-2555 Fax: (517) 351-1443
http://www.fws.gov/midwest/endangered/section7/s7process/step1.html

In Reply Refer To:
Consultation Code: 03E16000-2021-TA-0105
Event Code: 03E16000-2021-E-00358
Project Name: whiteford water district #2

October 26, 2020

Subject: Verification letter for the 'whiteford water district #2' project under the January 5,
2016, Programmatic Biological Opinion on Final 4(d) Rule for the Northern Longeared Bat and Activities Excepted from Take Prohibitions.
Dear Lisa Fought:
The U.S. Fish and Wildlife Service (Service) received on October 26, 2020 your effects
determination for the 'whiteford water district #2' (the Action) using the northern long-eared bat
(Myotis septentrionalis) key within the Information for Planning and Consultation (IPaC)
system. This IPaC key assists users in determining whether a Federal action is consistent with the
activities analyzed in the Service’s January 5, 2016, Programmatic Biological Opinion (PBO).
The PBO addresses activities excepted from "take"[1] prohibitions applicable to the northern
long-eared bat under the Endangered Species Act of 1973 (ESA) (87 Stat.884, as amended; 16
U.S.C. 1531 et seq.).
Based upon your IPaC submission, the Action is consistent with activities analyzed in the PBO.
The Action may affect the northern long-eared bat; however, any take that may occur as a result
of the Action is not prohibited under the ESA Section 4(d) rule adopted for this species at 50
CFR §17.40(o). Unless the Service advises you within 30 days of the date of this letter that your
IPaC-assisted determination was incorrect, this letter verifies that the PBO satisfies and
concludes your responsibilities for this Action under ESA Section 7(a)(2) with respect to the
northern long-eared bat.
Please report to our office any changes to the information about the Action that you submitted in
IPaC, the results of any bat surveys conducted in the Action area, and any dead, injured, or sick
northern long-eared bats that are found during Action implementation. If the Action is not
completed within one year of the date of this letter, you must update and resubmit the
information required in the IPaC key.
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This IPaC-assisted determination allows you to rely on the PBO for compliance with ESA
Section 7(a)(2) only for the northern long-eared bat. It does not apply to the following ESAprotected species that also may occur in the Action area:
▪ Eastern Massasauga (=rattlesnake), Sistrurus catenatus (Threatened)
▪ Eastern Prairie Fringed Orchid, Platanthera leucophaea (Threatened)
▪ Indiana Bat, Myotis sodalis (Endangered)
▪ Karner Blue Butterfly, Lycaeides melissa samuelis (Endangered)
▪ Northern Riffleshell, Epioblasma torulosa rangiana (Endangered)
▪ Piping Plover, Charadrius melodus (Endangered)
▪ Rayed Bean, Villosa fabalis (Endangered)
▪ Red Knot, Calidris canutus rufa (Threatened)
If the Action may affect other federally listed species besides the northern long-eared bat, a
proposed species, and/or designated critical habitat, additional consultation between you and this
Service office is required. If the Action may disturb bald or golden eagles, additional
coordination with the Service under the Bald and Golden Eagle Protection Act is recommended.
________________________________________________
[1]Take means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct [ESA Section 3(19)].
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Action Description
You provided to IPaC the following name and description for the subject Action.
1. Name
whiteford water district #2
2. Description
The following description was provided for the project 'whiteford water district #2':
installation of water main
Approximate location of the project can be viewed in Google Maps: https://www.google.com/
maps/place/41.75308001920422N83.70457708067914W

Determination Key Result
This Federal Action may affect the northern long-eared bat in a manner consistent with the
description of activities addressed by the Service’s PBO dated January 5, 2016. Any taking that
may occur incidental to this Action is not prohibited under the final 4(d) rule at 50 CFR
§17.40(o). Therefore, the PBO satisfies your responsibilities for this Action under ESA Section
7(a)(2) relative to the northern long-eared bat.
Determination Key Description: Northern Long-eared Bat 4(d) Rule
This key was last updated in IPaC on May 15, 2017. Keys are subject to periodic revision.
This key is intended for actions that may affect the threatened northern long-eared bat.
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The purpose of the key for Federal actions is to assist determinations as to whether proposed
actions are consistent with those analyzed in the Service’s PBO dated January 5, 2016.
Federal actions that may cause prohibited take of northern long-eared bats, affect ESA-listed
species other than the northern long-eared bat, or affect any designated critical habitat, require
ESA Section 7(a)(2) consultation in addition to the use of this key. Federal actions that may
affect species proposed for listing or critical habitat proposed for designation may require a
conference under ESA Section 7(a)(4).
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Determination Key Result
This project may affect the threatened Northern long-eared bat; therefore, consultation with the
Service pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (87 Stat.884, as
amended; 16 U.S.C. 1531 et seq.) is required. However, based on the information you provided,
this project may rely on the Service’s January 5, 2016, Programmatic Biological Opinion on
Final 4(d) Rule for the Northern Long-Eared Bat and Activities Excepted from Take Prohibitions
to fulfill its Section 7(a)(2) consultation obligation.

Qualification Interview
1. Is the action authorized, funded, or being carried out by a Federal agency?
Yes
2. Have you determined that the proposed action will have “no effect” on the northern longeared bat? (If you are unsure select "No")
No
3. Will your activity purposefully Take northern long-eared bats?
No
4. [Semantic] Is the project action area located wholly outside the White-nose Syndrome
Zone?
Automatically answered

No
5. [Semantic] Is the project action area located within 0.25 miles of a known northern longeared bat hibernaculum?
Note: The map queried for this question contains proprietary information and cannot be displayed. If you need
additional information, please contact your State wildlife agency
Automatically answered

No
6. [Semantic] Is the project action area located within 150 feet of a known occupied northern
long-eared bat maternity roost tree?
Note: The map queried for this question contains proprietary information and cannot be displayed. If you need
additional information, please contact your State wildlife agency
Automatically answered

No
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Event Code: 03E16000-2021-E-00358

Project Questionnaire
If the project includes forest conversion, report the appropriate acreages below.
Otherwise, type ‘0’ in questions 1-3.
1. Estimated total acres of forest conversion:
0
2. If known, estimated acres of forest conversion from April 1 to October 31
0
3. If known, estimated acres of forest conversion from June 1 to July 31
0
If the project includes timber harvest, report the appropriate acreages below.
Otherwise, type ‘0’ in questions 4-6.
4. Estimated total acres of timber harvest
0
5. If known, estimated acres of timber harvest from April 1 to October 31
0
6. If known, estimated acres of timber harvest from June 1 to July 31
0
If the project includes prescribed fire, report the appropriate acreages below.
Otherwise, type ‘0’ in questions 7-9.
7. Estimated total acres of prescribed fire
0
8. If known, estimated acres of prescribed fire from April 1 to October 31
0
9. If known, estimated acres of prescribed fire from June 1 to July 31
0
If the project includes new wind turbines, report the megawatts of wind capacity
below. Otherwise, type ‘0’ in question 10.

6
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10. What is the estimated wind capacity (in megawatts) of the new turbine(s)?
0
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EXHIBITS/MAPS

6.1

SHPO 106 Review Request
6.1.1 Archaeological Report including aerial, topo maps and photos

6.2

Floodplain Map

6.3

Wetlands Map

6.4

Soils Report

6.5

Zoning Map

6.6

Project Design Guidelines for Indiana Bat, Northern Long-Eared Bat and Eastern Massasauga

STATE HISTORIC PRESERVATION OFFICE
Application for Section 106 Review
SHPO Use Only
IN
Received Date
OUT

/

/

Log In Date

/

/

Response Date

/

/

Log Out Date

/

/

Sent Date

/

/

Submit one copy for each project for which review is requested. This application is required. Please type. Applications
must be complete for review to begin. Incomplete applications will be sent back to the applicant without comment. Send
only the information and attachments requested on this application. Materials submitted for review cannot be returned.
Due to limited resources we are unable to accept this application electronically.

I. GENERAL INFORMATION
THIS IS A NEW SUBMITTAL

THIS IS MORE INFORMATION RELATING TO ER#

a.
b.
c.
d.

Project Name: Whiteford Township Water and Sewer Extension USDA RD Project, Monroe County, Michigan
Project Address (if available):
Municipal Unit: Whiteford Township County: Monroe
Federal Agency, Contact Name and Mailing Address (If you do not know the federal agency involved in your
project please contact the party requiring you to apply for Section 106 review, not the SHPO, for this
information.): Andy Granskog, USDA, 3001 Coolidge Road, Suite 200, East Lansing, MI 48823
e. State Agency (if applicable), Contact Name and Mailing Address:

f.

Consultant or Applicant Contact Information (if applicable) including mailing address: David A. Kubiske,
President/CEO, David Arthur Consultants, Inc. 110 Main Street, Dundee, MI 48131, 734-823-5080.

II. GROUND DISTURBING ACTIVITY (INCLUDING EXCAVATION, GRADING, TREE REMOVALS,
UTILITY INSTALLATION, ETC.)
DOES THIS PROJECT INVOLVE GROUND-DISTURBING ACTIVITY?

YES

NO (If no, proceed to section III.)

Exact project location must be submitted on a USGS Quad map (portions, photocopies of portions, and electronic
USGS maps are acceptable as long as the location is clearly marked).
a. USGS Quad Map Name: Lambertville West and Sylvania: T08S R06E, Sections21, 22, 25, 26, 27, 28, 35,
and 36
b. Township: 08S Range: 06E Section: 21, 2
c. Description of width, length and depth of proposed ground disturbing activity: The proposed activity includes
the construction of water and sewer lines to extend them along Sylvania Petersburg Road, West Sterns Road,
Whiteford Center Road, and Schnipke Drive for approximately 6.69–kilometer (km; 4.16–mile [mi]) in the
13.43–hectares (hc; 33.2–acres [ac]) APE. All lines will be constructed within the road right-of-way with the
exception of an easement east of US23, on the north side of Sterns Road being 3.05 meter (m; 10 feet [ft])
wide x 622 m (2040 ft) long
d. Previous land use and disturbances: Right of way, roadway & sewerage
e. Current land use and conditions: Right of way, roadway & sewerage
f. Does the landowner know of any archaeological resources found on the property?
YES
NO
Please describe:

III. PROJECT WORK DESCRIPTION AND AREA OF POTENTIAL EFFECTS (APE)
Note: Every project has an APE.
a. Provide a detailed written description of the project (plans, specifications, Environmental Impact Statements
(EIS), Environmental Assessments (EA), etc. cannot be substituted for the written description): The proposed
activity includes the construction of water and sewer lines to extend them along Sylvania Petersburg Road,
West Sterns Road, Whiteford Center Road, and Schnipke Drive for approximately 6.69–kilometer (km; 4.16–

mile [mi]) in the 13.43–hectares (hc; 33.2–acres [ac]) APE. All lines will be constructed within the road rightof-way with the exception of an easement east of US23, on the north side of Sterns Road being 3.05 meter
(m; 10 feet [ft]) wide x 622 m (2040 ft) long
b. Provide a localized map indicating the location of the project; road names must be included and legible.
c. On the above-mentioned map, identify the APE.
d. Provide a written description of the APE (physical, visual, auditory, and sociocultural), the steps taken to
identify the APE, and the justification for the boundaries chosen. The proposed activity includes the
construction of water and sewer lines to extend them along Sylvania Petersburg Road, West Sterns Road,
Whiteford Center Road, and Schnipke Drive for approximately 6.69–kilometer (km; 4.16–mile [mi]) in the
13.43–hectares (hc; 33.2–acres [ac]) APE. All lines will be constructed within the road right-of-way with the
exception of an easement east of US23, on the north side of Sterns Road being 3.05 meter (m; 10 feet [ft])
wide x 622 m (2040 ft) long. For the background research, Commonwealth reviewed archaeological
resources within a 1.0-mi (1.6-km) radius of the Project Area (Archaeology Study Area). Commonwealth also
conducted a desktop review of above-ground architectural/historical resources known to be immediately
adjacent to the Project Area to account for potential indirect effects on above-ground properties near the
proposed road improvements.

IV. IDENTIFICATION OF HISTORIC PROPERTIES
a. List and date all properties 50 years of age or older located in the APE. If the property is located within a National
Register eligible, listed or local district it is only necessary to identify the district: .N/A
b. Describe the steps taken to identify whether or not any historic properties exist in the APE and include the level
of effort made to carry out such steps: Review of SHPO site files revealed that there has been no formal survey to
identify above-ground resources in the above-ground study area, and there are no previously identified resources
in the above-ground study area. The above-ground resources adjacent to the Project Area are set well back from
the work area and are separated by large stretches of lawn, large trees, and/or ditches (see Figure 1 for the
location of adjacent resources). This distance, and the nature of the work, which is limited to at or below the
height of the curbs and within the roadbed, will not have any impact on above-ground cultural resources.
c. Based on the information contained in “b”, please choose one:
Historic Properties Present in the APE
No Historic Properties Present in the APE
d. Describe the condition, previous disturbance to, and history of any historic properties located in the APE: N/A

V.

PHOTOGRAPHS

Note: All photographs must be keyed to a localized map.
a. Provide photographs of the site itself.
b. Provide photographs of all properties 50 years of age or older located in the APE (faxed or photocopied
photographs are not acceptable).

VI. DETERMINATION OF EFFECT
No historic properties affected based on [36 CFR § 800.4(d)(1)], please provide the basis for this determination.
No Adverse Effect [36 CFR § 800.5(b)] on historic properties, explain why the criteria of adverse effect, 36 CFR
Part 800.5(a)(1), were found not applicable.
Adverse Effect [36 CFR § 800.5(d)(2)] on historic properties, explain why the criteria of adverse effect, [36 CFR
Part 800.5(a)(1)], were found applicable.

Please print and mail completed form and required information to:
State Historic Preservation Office, Cultural Resources Management and Planning Section,
735 East Michigan Avenue, P.O. Box 30044, Lansing, MI 48909

HEADQUARTERS
3215 Central Street, Dexter, MI 48130
P: 517.788.3550
commonwealthheritagegroup.com

August 3, 2020
J-1158/R1447
David A. Kubiske, P.E., P.S., LEED AP
President/CEO
David Arthur Consultants, Inc.
110 Main Street
Dundee, MI 48131
RE:

Whiteford Township Water and Sewer Extension USDA RD Project, Monroe
County, Michigan

Mr. Kubiske,
Commonwealth Heritage Group, Inc. (Commonwealth) was contracted by David Arthur
Consultants, Inc. (DAC; Client) to complete a preliminary cultural resources assessment for
the proposed Whiteford Township Water and Sewer Extension Project in Monroe County,
Michigan (Project) in Sections 21, 22, 25, 26, 27, 28, 35, and 36 of Whiteford Township
(T8S R06E), Monroe County, Michigan (Figure 1). The Client provided maps of the Project
to Commonwealth on June 29, 2020. The Project Area, or area of potential effects (APE),
includes all ground disturbing activities of the Project.
The proposed activity includes the construction of water and sewer lines to extend them
along Sylvania Petersburg Road, West Sterns Road, Whiteford Center Road, and Schnipke
Drive for approximately 6.69–kilometer (km; 4.16–mile [mi]) in the 13.43–hectares (hc;
33.2–acres [ac]) APE. All new construction will occur within the road right-of-way with the
exception of an easement east of US-23, on the north side of Sterns Road being 3.05 meter
(m; 10 feet [ft]) wide x 622 m (2040 ft) long.
This letter report provides the results of the background research as well as an assessment of
the potential for the APE to contain National Register of Historic Places (NRHP) eligible or
listed historic properties that are protected under the National Historic Preservation Act
(NHPA). For the background research, Commonwealth reviewed archaeological resources
within a 1.6-km (1.0-mi) radius of the Project Area (Archaeology Study Area).
Commonwealth also conducted a desktop review of above-ground architectural/ historical
resources known to be immediately adjacent to the Project Area to account for potential
indirect effects on above-ground properties near the proposed road improvements.
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Archaeological Review
Soils
Soils within the Project Area (Figure 2) are generally characterized as poorly draining
clayey soils. “Pewamo clay loam” constitutes 34% of the Project APE and is a poorly
drained soil associated with depressions on till plains originating from clayey till parent
material (United States Department of Agriculture, Natural Resource Conservation Service
2020). A typical profile for Pewamo clay loam is entirely clay loam to 2.03 m (80 in) below
the ground surface. Approximately 17% of the Project APE consists of “Ziegenfuss clay
loam, 0 to 1 percent slopes,” a poorly drained soil that develops on wave-worked till plains
of clayey till over loamy till. A typical profile for Ziegenfuss clay loam is also entirely clay
loam to 2.03 m (80 in) below the ground surface (United States Department of Agriculture,
Natural Resource Conservation Service 2020). “Aquents, nearly level” constitutes 14% of
the Project APE and is poorly drained and associated with marshes derived from sandy
glaciofluvial deposits (United States Department of Agriculture, Natural Resource
Conservation Service 2020). A typical profile consists of sand to 1.52 m (60 in) below the
surface. Approximately 12% of the Project APE consists of “Blount loam, Erie-Huron Lake
Plain, 0 to 2 percent slopes,” a somewhat poorly drained soil associated with wave-worked
till plains, nearshore zones (relict) derived from moderately fine-textured lodgment till. A
typical profile consists of loam to 22.8 cm (9 in) below the ground surface overlying clay to
68.58 cm (27 in) below surface and overlies clay loam that extends to 2.03 m (80 in).
Table 1. Soils in the Project APE.
Map Unit Symbol
22
ZfsacA
31
13A
47
45A
11B
25A
18
51
37B
Total

Map Unit Name
Pewamo clay loam
Ziegenfuss clay loam, 0 to 1 percent slopes
Aquents, nearly level
Blount loam, Erie-Huron Lake Plain, 0 to 2 percent slopes
Millsdale clay loam
Channahon loam, 0 to 3 percent slopes
Oakville fine sand, 0 to 6 percent slopes
Randolph clay loam, 0 to 3 percent slopes
Granby loamy fine sand
Pits, quarries
Ottokee variant fine sand, 0 to 6 percent slopes

Acres in
APE
Percent of APE
11.28
34%
5.77
17%
4.55
14%
4.02
12%
2.48
7%
2.25
7%
1.24
4%
1.00
3%
0.4
1%
0.12
0%
0.09
0%
33.2
100.0 %

Land Ownership
Commonwealth reviewed the original Bureau of Land Management General Land Office
survey maps of T8S R06E (Bureau of Land Management [BLM ] Government Land Office
[GLO] 2020) as well as a series of historic period maps that include the APE (Geil 1859;
F.W. Beers & Co. 1876; Ogle, Geo. A. 1896). The original survey for the area including the
Project APE and Archaeological Study Area was approved in 1820 (BLM GLO 2020).
Plat maps show farms with houses and other structures being erected on the south, but
primarily on the north side of West Sterns Road (Geil 1859; F.W. Beers & Co. 1876; Ogle,
Geo. A. 1896). The Erie & Kalamazoo Railroad laid the first railroad tracks in Michigan
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connecting Toledo, Ohio and Adrian, Michigan (Michigan Department of Transportation
2014). These tracks are visible in the earliest map following the original survey. Since 1896
most of the structures along the north side of West Sterns Road have been razed. In their
place a quarry and an associated retention pond were developed.
Archaeological Sites and Surveys
According to the files maintained by the Michigan State Historic Preservation Office
(SHPO), there is one previously recorded archaeological site (20MR769) and one
archaeological survey (ER97-453) was carried out in the Project Area. SHPO records
indicate two previously recorded archaeological sites are located in the Archaeology Study
Area (Figure 3, Table 1) and there is record of one recorded archaeological survey (Figure 3,
Table 2) that was carried out in the Archaeology Study Area.
The archaeological survey (ER97-453) was in support of the Schnipke Road construction
project and resulted in the identification of 20MR769, an archaeological site the Michigan
SHPO record indicates is a Middle Woodland Period (ca. 200 BC–AD 200) Native
American site. One shovel test yielded a corner-notched biface fragment (affinis Snyders
point) manufactured from Delaware chert. Much of the soil at that site had already been
disturbed by prior road construction. The SHPO site record indicates 20MR769 is not
eligible for listing in the NRHP.
The second project, ER-284, was carried out in support of Bedford Township Wastewater
Treatment and resulted in the identification of ten archaeological sites. The survey
associated with this project occurred inside the Archaeology Study Area, beyond the Project
Area. Identified sites are located beyond the boundary of the Project Area and Archaeology
Study Area...
Michigan SHPO records indicate the 20MR34 site was identified by the University of
Michigan Museum of Anthropology in the late 1960s. The site record indicates a surface
scatter revealed artifacts dating to the Paleo-Indian, Late Archaic, and Early Woodland
Periods. The site record does not indicate the site’s function. The site has not been evaluated
for listing in the NRHP. Site 20MR125 is, according to the Michigan SHPO record, a Late
Woodland Native American camp site identified during the same University of Michigan
Museum of Anthropology survey that resulted in the identification of 20MR34. The SHPO
record for 20MR125 indicates the site has not been evaluated for listing in the NRHP.
Table 2. Previously Identified Sites located in the Study Area.
Site Number Location
20MR34
T08S R06E,
Sec. 34, NW
20MR125
20MR769

In
Project
Area
No

Period
Culture
Function
Verified NRHP Eligibility
Paleo-Indian
Native American Undetermined Yes
More information
Late Archaic
needed/Unevaluated
Early Woodland
T08S R06E,
Late Woodland Native American Camp
Yes
More information
No
Sec. 34, SW-SW
needed/Unevaluated
T08S R06E,
Middle
Native American
Yes
Not Eligible
Yes
Sec. 34, SE-NE Woodland ca.
200 BC – AD
200

David A. Kubiske
July 29, 2020
Page 4
Table 3. Previous Archaeological Surveys Conducted within One Mile of the APE
ER Number
ER97-453

ER 284

Report Title
Phase I Archaeological Survey for
the Proposed Schnipke Road
between Sterns and Section Roads

Reference
(Rutter
1997)

An Archaeological Survey of Phase II (Caister and
Sewer Construction Right-of Ways in Steponaitis
Bedford Township, Monroe County,
1976)
Michigan

In Project
Comments
Area
Five acres of road were
Yes
surveyed in the right-of-way
along 0.8 km (0.5 mi) of road
resulted in the identification of
site 20MR769
Three survey areas resulted in No
the identification of sites
20MR63 and 20MR168-176

In addition to surface and near-surface soils that may harbor archaeological resources,
cultural materials and features may become buried beneath significant amounts of
sediments. Research by Monaghan and Lovis (2005) concluded that deeply buried soils, and
therefore deeply buried cultural resources, have an increased likelihood where fluvial
deposits overlie alluvial deposits as a result of waterway’s breaching their banks. Monaghan
and Lovis (2005) developed a geoarchaeological model for southeastern Michigan that takes
these effects into account and rates area likelihood from Low, a score of 1, to High-Very
High, 500+. Figure 4 shows the results of the Monaghan and Lovis (2005) model applied to
the Archaeology Study Area. Soils along the banks of North Tenmile Creek are rated as
“Moderate-High.” Most of the Project Area and the Archaeology Study area is rated as
“Low” or “Low-Moderate,” which Monaghan and Lovis suggest “should be assessed by
geoarchaeologists to determine if deep testing is needed” (2005:164).
Above-Ground Resources
For the Whiteford Township Water and Sewer Extension Project, the Above-Ground Study
Area that accounts for indirect effects is considered to include those cultural resources
(buildings, structures, objects, or sites) that are within the Project Area and a 0.5-mile radius
around it. Commonwealth conducted a literature review for the Above-Ground Study Area
to identify any previously recorded above-ground resources or previously conducted aboveground surveys.
Review of SHPO site files revealed that there has been no formal survey to identify aboveground resources in the Above-Ground Study Area, and there are no previously identified
resources in the Above-Ground Study Area. The above-ground resources adjacent to the
Project Area are set well back from the work area and are separated by large stretches of
lawn, large trees, and/or ditches (see Figure 1 for the location of adjacent resources). This
distance, and the nature of the work, which is limited to at or below the height of the curbs
and within the roadbed, will not have any impact on above-ground cultural resources.
Summary
Commonwealth’s review of Michigan SHPO archaeological site records and investigations
revealed one previously identified archaeological site in the Project Area that is not eligible
for listing in the NRHP, and two previously identified archaeological sites in the 1.6-km
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Archaeology Study Area that have not been evaluated for listing in the NRHP. The
proposed project is slated to involve work primarily in the extant roadbed where previous
roadwork and projects have resulted in disturbed soils in the Project APE and the likelihood
of discovering intact archaeological deposits in the APE is low.
Based on the literature review, there has been no formal survey to identify above-ground
resources in the Above-Ground Study Area. Although there are a number of resources along
both Sylvania Petersburg and West Sterns Road streets, these are distanced from the
proposed roadwork and will not be impacted by the project. No additional work is
recommended.
Commonwealth is pleased to have been able to assist with your cultural resource review for
the Whiteford Township Water and Sewer Extension Project. Please do not hesitate to
contact either of us or the Michigan Regional Director, Brandon Gabler (571-488-5912;
bgabler@chg-inc.com) if you have any additional questions or concerns related to this letter
or require assistance with future cultural resources projects.
Sincerely,

Emily Mueller Epstein, PhD
Principal Investigator
emily.epstein@chg-inc.com
P: 517.262.4157

Katie Remensnyder
Architectural Historian
kremensnyder@chg-inc.com
P: 517.262.9484

Freedom of Information Act (FOIA) Notice
The location of any archaeological site is considered sensitive information and is protected
from release under the Freedom of Information Act (FOIA). Site location data should not be
released to the public because the information may create a risk, harm, theft, or destruction of a
non-renewable resource. Information on archaeological sites should only be shared with those
individuals directly involved with the subject project. Archaeological site information should
not be used for future unrelated projects.
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Figure 1. Project Location
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Figure 2. Soils in the Project APE and Archaeological Study Area.
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Figure 3. Project APE and archaeological sites and surveys within 1.6 kilometers
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Figure 4. Archaeological buried site potential
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Figure 5. Project area and adjacent above-ground resources

Figure 1. Project Area and adjacent above-ground resources

Section VI. Determination of Effect
The proposed work at the Whiteford Township Water and Sewer Extension Project Area will
only have temporary auditory and visual impacts on all above-ground resources over 50 years
old that are adjacent to the Project Area. All work that will occur will be in the existing road
right of way and consist of water and sewer construction activities such as excavation,
installation of water and sewer lines, and filling. All impacts will be limited to the time of
construction. None of the anticipated construction activities will impact any of the buildings and
structures directly, and no historic materials will be affected.
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Preface
Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.
Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.
Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).
Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.
The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.
Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.
Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that
share common characteristics related to physiography, geology, climate, water
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.
The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.
Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.
Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.
The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.
Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.
Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.
While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.
Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.
After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.

8

274100

274800

275500

276200

276900

277600

83° 38' 25'' W

83° 43' 6'' W

Custom Soil Resource Report
Soil Map
278300

279000

279700

280400
41° 46' 24'' N

4624300

4624300

4625000

4625000

4625700

4625700

4626400

4626400

4627100

4627100

4627800

4627800

41° 46' 24'' N

41° 44' 8'' N

41° 44' 8'' N

274800

275500

276200

276900

277600

Map Scale: 1:29,600 if printed on A landscape (11" x 8.5") sheet.

N

Meters
2400
Feet
0
1000
2000
4000
6000
Map projection: Web Mercator Corner coordinates: WGS84 Edge tics: UTM Zone 17N WGS84
0

400

800

278300

279000

279700

280400
83° 38' 25'' W

83° 43' 6'' W

274100

1600

9

Custom Soil Resource Report

MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Map Unit Polygons
Soil Map Unit Lines
Soil Map Unit Points
Special Point Features
Blowout
Borrow Pit
Clay Spot
Closed Depression
Gravel Pit
Gravelly Spot
Landfill
Lava Flow
Marsh or swamp

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at
1:15,800.

Spoil Area
Stony Spot

Please rely on the bar scale on each map sheet for map
measurements.

Very Stony Spot
Wet Spot

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Other
Special Line Features
Water Features

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

Streams and Canals
Transportation
Rails
Interstate Highways
US Routes

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Major Roads
Local Roads

Soil Survey Area: Monroe County, Michigan
Survey Area Data: Version 18, Jun 1, 2020

Background
Aerial Photography

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Mine or Quarry
Miscellaneous Water

Date(s) aerial images were photographed:
2020

Perennial Water
Rock Outcrop

Jul 9, 2019—Jul 1,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Saline Spot
Sandy Spot
Severely Eroded Spot
Sinkhole
Slide or Slip
Sodic Spot
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Map Unit Legend
Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

11B

Oakville fine sand, 0 to 6
percent slopes

294.7

6.7%

12B

Spinks loamy sand, 0 to 6
percent slopes

263.6

6.0%

13A

Blount loam, Erie-Huron Lake
Plain, 0 to 2 percent slopes

409.2

9.3%

16A

Tedrow loamy sand, 0 to 3
percent slopes

57.7

1.3%

18

Granby loamy fine sand

155.9

3.5%

19A

Selfridge loamy sand, 0 to 3
percent slopes

51.2

1.2%

22

Pewamo clay loam

1,373.6

31.1%

23A

Metamora sandy loam, 0 to 3
percent slopes

132.8

3.0%

24

Corunna sandy loam

278.2

6.3%

25A

Randolph clay loam, 0 to 3
percent slopes

217.1

4.9%

26B

Milton clay loam, 2 to 6 percent
slopes

21.8

0.5%

28A

Kibbie very fine sandy loam, 0
to 3 percent slopes

2.3

0.1%

30

Sloan loam

8.7

0.2%

31

Aquents, nearly level

64.5

1.5%

33

Pits-Aquents complex

38.7

0.9%

37B

Ottokee variant fine sand, 0 to 6
percent slopes

103.9

2.4%

38

Adrian muck, 0 to 1 percent
slopes

44.3

1.0%

40A

Thetford loamy sand, 0 to 3
percent slopes

78.0

1.8%

44A

Wasepi sandy loam, loamy
substratum, 0 to 3 percent
slopes

11.5

0.3%

45A

Channahon loam, 0 to 3
percent slopes

176.7

4.0%

47

Millsdale clay loam

172.7

3.9%

50B

Ottokee fine sand, 0 to 6
percent slopes

6.8

0.2%

51

Pits, quarries

102.1

2.3%

W

Water

53.3

1.2%

ZfsacA

Ziegenfuss clay loam, 0 to 1
percent slopes

293.1

6.6%
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Map Unit Symbol

Map Unit Name

Acres in AOI

Totals for Area of Interest

Percent of AOI
4,412.3

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.
Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.
The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.
An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.
Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.
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Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.
Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.
An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.
An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.
Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Monroe County, Michigan
11B—Oakville fine sand, 0 to 6 percent slopes
Map Unit Setting
National map unit symbol: 68td
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Oakville and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Oakville
Setting
Landform: Beach ridges on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Sandy eolian deposits
Typical profile
H1 - 0 to 7 inches: fine sand
H2 - 7 to 27 inches: fine sand
H3 - 27 to 60 inches: fine sand
Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.9 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A
Ecological site: F099XY003MI - Warm Moist Sandy Depression
Hydric soil rating: No
Minor Components
Thetford
Percent of map unit: 3 percent
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
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Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Granby
Percent of map unit: 2 percent
Landform: Depressions on outwash deltas
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

12B—Spinks loamy sand, 0 to 6 percent slopes
Map Unit Setting
National map unit symbol: 68tf
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Spinks and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Spinks
Setting
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Sandy glaciofluvial deposits
Typical profile
H1 - 0 to 9 inches: loamy sand
H2 - 9 to 49 inches: sand
H3 - 49 to 60 inches: sand
Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Available water capacity: Low (about 3.8 inches)
Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: F099XY004MI - Warm Dry Sandy Ridge
Hydric soil rating: No
Minor Components
Thetford
Percent of map unit: 8 percent
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Tedrow
Percent of map unit: 7 percent
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

13A—Blount loam, Erie-Huron Lake Plain, 0 to 2 percent slopes
Map Unit Setting
National map unit symbol: 2wb29
Elevation: 540 to 850 feet
Mean annual precipitation: 28 to 38 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 135 to 210 days
Farmland classification: Prime farmland if drained
Map Unit Composition
Blount and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Blount
Setting
Landform: Wave-worked till plains, nearshore zones (relict)
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Moderately fine-textured lodgment till
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Typical profile
Ap - 0 to 9 inches: loam
Bt - 9 to 27 inches: clay
BC - 27 to 37 inches: clay loam
Cd - 37 to 80 inches: clay loam
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 19 to 49 inches to densic material
Drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to low (0.00 to
0.01 in/hr)
Depth to water table: About 6 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline (0.0 to 1.0 mmhos/cm)
Available water capacity: Low (about 5.9 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: D
Ecological site: F099XY007MI - Lake Plain Flats
Hydric soil rating: No
Minor Components
Pewamo
Percent of map unit: 7 percent
Landform: Wave-worked till plains, nearshore zones (relict)
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Microfeatures of landform position: Open depressions
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: Yes
Metamora
Percent of map unit: 5 percent
Landform: Wave-worked till plains, nearshore zones (relict)
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Microfeatures of landform position: Rises
Down-slope shape: Linear
Across-slope shape: Linear, convex
Hydric soil rating: No
Selfridge
Percent of map unit: 3 percent
Landform: Wave-worked till plains, nearshore zones (relict)
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Microfeatures of landform position: Rises
Down-slope shape: Linear, convex
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Across-slope shape: Linear, convex
Hydric soil rating: No

16A—Tedrow loamy sand, 0 to 3 percent slopes
Map Unit Setting
National map unit symbol: 68tk
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Farmland of local importance
Map Unit Composition
Tedrow and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Tedrow
Setting
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Sandy glaciofluvial deposits
Typical profile
H1 - 0 to 8 inches: loamy sand
H2 - 8 to 54 inches: loamy sand
H3 - 54 to 60 inches: fine sand
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.3 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A/D
Ecological site: F099XY003MI - Warm Moist Sandy Depression
Hydric soil rating: No
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18—Granby loamy fine sand
Map Unit Setting
National map unit symbol: 68tm
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Granby and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Granby
Setting
Landform: Depressions on outwash deltas
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy glaciofluvial deposits
Typical profile
H1 - 0 to 10 inches: loamy fine sand
H2 - 10 to 30 inches: fine sand
H3 - 30 to 60 inches: sand
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: Low (about 5.0 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: F099XY011MI - Warm Wet Sandy Depression
Hydric soil rating: Yes
Minor Components
Belleville
Percent of map unit: 5 percent
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Landform: Outwash deltas on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

19A—Selfridge loamy sand, 0 to 3 percent slopes
Map Unit Setting
National map unit symbol: 2whvw
Elevation: 540 to 830 feet
Mean annual precipitation: 28 to 38 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 135 to 210 days
Farmland classification: All areas are prime farmland
Map Unit Composition
Selfridge and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Selfridge
Setting
Landform: Wave-worked till plains, nearshore zones (relict), water-lain moraines,
glacial drainage channels, deltas
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Sandy and loamy glaciolacustrine deposits over loamy till
Typical profile
Ap - 0 to 9 inches: loamy sand
E - 9 to 17 inches: sand
Bw - 17 to 27 inches: sand
Bt1 - 27 to 30 inches: sandy loam
2Bt2 - 30 to 35 inches: clay loam
2Cg - 35 to 79 inches: clay loam
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.01 to 1.42 in/hr)
Depth to water table: About 6 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
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Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Low (about 5.3 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Ecological site: F099XY005MI - Cool Moist Sandy Depression
Hydric soil rating: No
Minor Components
Belleville
Percent of map unit: 5 percent
Landform: Wave-worked till plains, water-lain moraines, glacial drainage channels,
deltas, nearshore zones (relict)
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Microfeatures of landform position: Open depressions
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: Yes
Parkhill
Percent of map unit: 3 percent
Landform: Wave-worked till plains, deltas, glacial drainage channels, water-lain
moraines, nearshore zones (relict)
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Microfeatures of landform position: Open depressions
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: Yes
Capac
Percent of map unit: 2 percent
Landform: Water-lain moraines, glacial drainage channels, deltas, nearshore
zones (relict), wave-worked till plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

22—Pewamo clay loam
Map Unit Setting
National map unit symbol: 68tr
Elevation: 570 to 720 feet
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Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Prime farmland if drained
Map Unit Composition
Pewamo and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Pewamo
Setting
Landform: Depressions on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey till
Typical profile
H1 - 0 to 12 inches: clay loam
H2 - 12 to 35 inches: clay loam
H3 - 35 to 60 inches: clay loam
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 30 percent
Available water capacity: High (about 9.8 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Ecological site: F099XY013MI - Wet Lake Plain Flats
Hydric soil rating: Yes
Minor Components
Metamora
Percent of map unit: 10 percent
Landform: Knolls on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Selfridge
Percent of map unit: 10 percent
Landform: Knolls on till plains
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Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

23A—Metamora sandy loam, 0 to 3 percent slopes
Map Unit Setting
National map unit symbol: 68ts
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Prime farmland if drained
Map Unit Composition
Metamora and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Metamora
Setting
Landform: Knolls on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Sandy and/or loamy glaciofluvial deposits over loamy till
Typical profile
H1 - 0 to 7 inches: sandy loam
H2 - 7 to 21 inches: sandy loam
H3 - 21 to 60 inches: silty clay loam
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Available water capacity: High (about 9.2 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
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Ecological site: F099XY007MI - Lake Plain Flats
Hydric soil rating: No
Minor Components
Selfridge
Percent of map unit: 4 percent
Landform: Knolls on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Blount
Percent of map unit: 4 percent
Landform: Knolls on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Corunna
Percent of map unit: 4 percent
Landform: Depressions on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes
Pewamo
Percent of map unit: 3 percent
Landform: Depressions on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

24—Corunna sandy loam
Map Unit Setting
National map unit symbol: 68tt
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Prime farmland if drained
Map Unit Composition
Corunna and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Corunna
Setting
Landform: Depressions on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy glaciofluvial deposits over loamy till
Typical profile
H1 - 0 to 11 inches: sandy loam
H2 - 11 to 34 inches: sandy loam
H3 - 34 to 60 inches: clay loam
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 30 percent
Available water capacity: Moderate (about 8.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Ecological site: F099XY013MI - Wet Lake Plain Flats
Hydric soil rating: Yes
Minor Components
Belleville
Percent of map unit: 5 percent
Landform: Depressions on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes
Selfridge
Percent of map unit: 5 percent
Landform: Knolls on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Metamora
Percent of map unit: 5 percent
Landform: Knolls on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
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Across-slope shape: Convex
Hydric soil rating: No

25A—Randolph clay loam, 0 to 3 percent slopes
Map Unit Setting
National map unit symbol: 68tv
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Randolph and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Randolph
Setting
Landform: Knolls on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Clayey till over limestone
Typical profile
H1 - 0 to 7 inches: loam
H2 - 7 to 20 inches: silty clay loam
H3 - 20 to 26 inches: very gravelly clay loam
R - 26 to 30 inches: bedrock
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 12 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.8 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Ecological site: F099XY007MI - Lake Plain Flats
Hydric soil rating: No
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Minor Components
Selfridge
Percent of map unit: 4 percent
Landform: Knolls on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Pewamo
Percent of map unit: 4 percent
Landform: Knolls on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: Yes

26B—Milton clay loam, 2 to 6 percent slopes
Map Unit Setting
National map unit symbol: 68tw
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: All areas are prime farmland
Map Unit Composition
Milton and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Milton
Setting
Landform: Domes, knolls
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Clayey till over limestone
Typical profile
H1 - 0 to 9 inches: clay loam
H2 - 9 to 29 inches: clay loam
R - 29 to 33 inches: bedrock
Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
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Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.6 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F099XY002MI - Shallow Limestone Drift
Hydric soil rating: No

28A—Kibbie very fine sandy loam, 0 to 3 percent slopes
Map Unit Setting
National map unit symbol: 68ty
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Prime farmland if drained
Map Unit Composition
Kibbie and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Kibbie
Setting
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Stratified loamy glaciolacustrine deposits
Typical profile
H1 - 0 to 11 inches: very fine sandy loam
H2 - 11 to 22 inches: loam
H3 - 22 to 60 inches: stratified fine sand to silt loam
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 12 to 24 inches
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Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Available water capacity: High (about 10.6 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B/D
Ecological site: F099XY007MI - Lake Plain Flats
Hydric soil rating: No
Minor Components
Selfridge
Percent of map unit: 5 percent
Landform: Outwash deltas on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

30—Sloan loam
Map Unit Setting
National map unit symbol: 68v0
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Sloan and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Sloan
Setting
Landform: Meander scars on flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium
Typical profile
H1 - 0 to 12 inches: loam
H2 - 12 to 26 inches: silt loam
H3 - 26 to 60 inches: stratified silt loam to sand
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Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: High (about 10.4 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Ecological site: F099XY009MI - Wet Floodplain
Hydric soil rating: Yes
Minor Components
Ceresco
Percent of map unit: 10 percent
Landform: Knolls on flood plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

31—Aquents, nearly level
Map Unit Setting
National map unit symbol: 68v1
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Aquents and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Aquents
Setting
Landform: Marshes
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Sandy glaciofluvial deposits
Typical profile
H1 - 0 to 60 inches: sand
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: Low (about 4.2 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: A/D
Ecological site: F099XY011MI - Warm Wet Sandy Depression
Hydric soil rating: Yes

33—Pits-Aquents complex
Map Unit Setting
National map unit symbol: 68v3
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Pits: 51 percent
Aquents and similar soils: 49 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Aquents
Setting
Landform: Depressions
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy glaciolacustrine deposits
Typical profile
H1 - 0 to 60 inches: sand
Properties and qualities
Slope: 0 to 2 percent
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Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: Low (about 4.2 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: A/D
Ecological site: F099XY011MI - Warm Wet Sandy Depression
Hydric soil rating: Yes

37B—Ottokee variant fine sand, 0 to 6 percent slopes
Map Unit Setting
National map unit symbol: 68v5
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Ottokee and similar soils: 93 percent
Minor components: 7 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Ottokee
Setting
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Sandy glaciofluvial deposits
Typical profile
H1 - 0 to 9 inches: fine sand
H2 - 9 to 24 inches: fine sand
H3 - 24 to 28 inches: loamy sand
R - 28 to 32 inches: bedrock
Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Negligible
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Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 24 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.6 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A
Ecological site: F099XY003MI - Warm Moist Sandy Depression
Hydric soil rating: No
Minor Components
Oakville
Percent of map unit: 7 percent
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

38—Adrian muck, 0 to 1 percent slopes
Map Unit Setting
National map unit symbol: 2qz6f
Elevation: 590 to 840 feet
Mean annual precipitation: 28 to 38 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 150 to 230 days
Farmland classification: Farmland of local importance
Map Unit Composition
Adrian and similar soils: 93 percent
Minor components: 7 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Adrian
Setting
Landform: Depressions on drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Herbaceous organic material over sandy and gravelly glaciofluvial
deposits
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Typical profile
Oa - 0 to 34 inches: muck
Cg - 34 to 80 inches: sand
Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to very
high (0.14 to 14.17 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 22 percent
Gypsum, maximum content: 1 percent
Maximum salinity: Nonsaline to very slightly saline (0.4 to 2.4 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Very high (about 15.1 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D
Ecological site: F099XY014MI - Mucky Depression
Hydric soil rating: Yes
Minor Components
Granby
Percent of map unit: 5 percent
Landform: Depressions on drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes
Edwards
Percent of map unit: 1 percent
Landform: Depressions on drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
Houghton
Percent of map unit: 1 percent
Landform: Depressions on drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: Yes
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40A—Thetford loamy sand, 0 to 3 percent slopes
Map Unit Setting
National map unit symbol: 68v7
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Farmland of local importance
Map Unit Composition
Thetford and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Thetford
Setting
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Sandy glaciofluvial deposits
Typical profile
H1 - 0 to 9 inches: loamy sand
H2 - 9 to 15 inches: sand
H3 - 15 to 38 inches: sand
H4 - 38 to 60 inches: sand
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.6 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: F099XY003MI - Warm Moist Sandy Depression
Hydric soil rating: No
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Minor Components
Spinks
Percent of map unit: 5 percent
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

44A—Wasepi sandy loam, loamy substratum, 0 to 3 percent slopes
Map Unit Setting
National map unit symbol: 68vc
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Farmland of local importance
Map Unit Composition
Wasepi and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Wasepi
Setting
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy over sandy and gravelly glaciofluvial deposits
Typical profile
H1 - 0 to 7 inches: sandy loam
H2 - 7 to 21 inches: sandy loam
H3 - 21 to 46 inches: sand
H4 - 46 to 60 inches: silty clay loam
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
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Calcium carbonate, maximum content: 40 percent
Available water capacity: Low (about 5.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: F099XY007MI - Lake Plain Flats
Hydric soil rating: No
Minor Components
Metamora
Percent of map unit: 5 percent
Landform: Outwash deltas on till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Tedrow
Percent of map unit: 5 percent
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Thetford
Percent of map unit: 5 percent
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

45A—Channahon loam, 0 to 3 percent slopes
Map Unit Setting
National map unit symbol: 68vd
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Channahon and similar soils: 88 percent
Minor components: 12 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Channahon
Setting
Landform: Knolls on domes
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy till over limestone
Typical profile
H1 - 0 to 8 inches: loam
H2 - 8 to 15 inches: loam
R - 15 to 60 inches: bedrock
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: Low (about 3.1 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: D
Ecological site: F099XY002MI - Shallow Limestone Drift
Hydric soil rating: No
Minor Components
Randolph
Percent of map unit: 6 percent
Landform: Knolls on domes
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Milton
Percent of map unit: 6 percent
Landform: Knolls on domes
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
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47—Millsdale clay loam
Map Unit Setting
National map unit symbol: 68vg
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Prime farmland if drained
Map Unit Composition
Millsdale and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Millsdale
Setting
Landform: Depressions on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey till over limestone
Typical profile
H1 - 0 to 11 inches: clay loam
H2 - 11 to 22 inches: clay loam
R - 22 to 26 inches: bedrock
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: Low (about 3.4 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Ecological site: F099XY013MI - Wet Lake Plain Flats
Hydric soil rating: Yes
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50B—Ottokee fine sand, 0 to 6 percent slopes
Map Unit Setting
National map unit symbol: 68vk
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Ottokee and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Ottokee
Setting
Landform: Knolls on outwash deltas
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Sandy glaciofluvial deposits
Typical profile
H1 - 0 to 9 inches: fine sand
H2 - 9 to 60 inches: fine sand
Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: About 24 to 42 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.8 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: F099XY003MI - Warm Moist Sandy Depression
Hydric soil rating: No
Minor Components
Granby
Percent of map unit: 5 percent
Landform: Depressions on outwash deltas
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Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

51—Pits, quarries
Map Unit Setting
National map unit symbol: 68vl
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Pits: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

W—Water
Map Unit Setting
National map unit symbol: nsh5
Elevation: 570 to 720 feet
Mean annual precipitation: 28 to 34 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

ZfsacA—Ziegenfuss clay loam, 0 to 1 percent slopes
Map Unit Setting
National map unit symbol: 2qz3g
Elevation: 570 to 790 feet
Mean annual precipitation: 28 to 38 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 135 to 210 days
Farmland classification: Prime farmland if drained
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Map Unit Composition
Ziegenfuss and similar soils: 86 percent
Minor components: 14 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Ziegenfuss
Setting
Landform: Wave-worked till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey till over loamy till
Typical profile
Ap - 0 to 9 inches: clay loam
Bg - 9 to 30 inches: clay loam
BC - 30 to 40 inches: clay loam
C - 40 to 67 inches: clay loam
2Cd - 67 to 80 inches: clay loam
Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: 60 to 80 inches to densic material
Drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 28 percent
Maximum salinity: Nonsaline (0.1 to 1.0 mmhos/cm)
Available water capacity: Low (about 5.8 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Ecological site: F099XY013MI - Wet Lake Plain Flats
Hydric soil rating: Yes
Minor Components
Blount
Percent of map unit: 9 percent
Landform: Wave-worked till plains
Landform position (three-dimensional): Talf
Microfeatures of landform position: Rises
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
Houcktown
Percent of map unit: 5 percent
Landform: Wave-worked till plains
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Custom Soil Resource Report
Microfeatures of landform position: Rises
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
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IPaC - Information for Planning and Consultation (https://ecos.fws.gov/ipac/): A project planning tool to help streamline the U.S.
Fish and Wildlife Service environmental review process.
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Michigan Ecological Services Field Office
General Project Design Guidelines - Eastern Massasauga (=rattlesnake)

Environmental Screening for
Eastern Massasauga Rattlesnake
in Michigan
Background

March 14, 2017

The Eastern Massasauga Rattlesnake (EMR) is listed as a threatened species under the U.S.
Endangered Species Act (Act). The Act protects the EMR and their habitat by prohibiting “take”
and may require agencies to coordinate with the U.S. Fish and Wildlife Service (Service) before
authorizing or funding an activity affecting the species. To streamline coordination, the Service’s
Michigan Ecological Services Field Office has developed a set of Best Management Practices
(BMPs) for specific activities potentially impacting EMR in Michigan. These BMPs are voluntary
and just one of the ways that compliance with the Act may be achieved.

Projects may…
• have no effect to EMR and no need for additional ESA compliance considerations.
• have potential for adverse effects, but use BMPs to avoid adverse effects (i.e., “not likely to
adversely affect” EMR) or minimize the adverse effects.
• use surveys to confirm probable absence of EMR (contact the Service for survey guidance).
• use “Informal Consultation” with Service (for actions requiring a Federal permit or
funding).
• use “Formal Consultation” with Service (for actions requiring a Federal permit or funding).
• develop a Habitat Conservation Plan and seek an ESA permit, if adverse effects cannot be
avoided.
For activities not listed in the BMPs, please contact the Service for project-specific
recommendations. In some cases implementation of BMPs may not be sufficient to avoid all
adverse impacts to EMR and additional consultation with the Service may be required. The
Service can assist planners in determining whether adverse effects are likely as a result of
proposed projects, and whether implementation of BMPs is sufficient to remove the risk of
adverse effects.
Additional information on compliance with the Act can be found:

For Federal actions/section 7 consultation:
https://www.fws.gov/midwest/Endangered/section7/s7process/index.html

For non-Federal actions:
https://www.fws.gov/midwest/endangered/permits/index.html
1
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Michigan Ecological Services Field Office
General Project Design Guidelines - Eastern Massasauga (=rattlesnake)

For questions or comments you may contact the Service below:
U.S. Fish and Wildlife Service
Michigan Ecological Services Field Office
2651 Coolidge Road, Suite 101
East Lansing, MI 48823
Phone: (517)351-2555
Email: eastlansing@fws.gov

Definitions

Active Season: The active season begins in the spring when snakes emerge from hibernation, generally
when maximum air temperatures are above 50°F, and ends in the fall when EMR have returned to their
hibernacula and temperatures are consistently below 45°F. In Michigan, the active season is generally
April through October. The active season dates will vary by location and weather. Contact the Service for
project-specific dates based on location when work in EMR habitat is planned near the start or end
of the active season.
Affecting hydrology: We consider “affecting hydrology” to include projects that are likely to appreciably
change the elevations of surface water upstream or downstream, or in the local ground water (as estimated
pre-project vs. post-project). The concern is for changes to local hydrology (e.g., creating new ditches,
creating a new impoundment) that might harm EMR hibernating at or near ground water, or actions that
significantly alter available suitable habitat either through flooding or drying of EMR wetlands.

Hibernacula: Areas suitable for EMR to overwinter. For most EMR populations, the locations of
hibernacula are not known, but these areas are critical to protect. Unfortunately, we lack information on
how to reliably identify these areas. EMR usually hibernate below the frost line in crayfish or small
mammal burrows, tree root networks or rock cervices in or along the edge of wetlands or in adjacent
upland areas with presumably high water tables (areas where the soil is saturated but not inundated).
Following egress from hibernacula in the spring, EMR typically remain aboveground in the vicinity for a
week or two, and return to these areas in the fall for several weeks prior to entering hibernation. Surveys
in the spring (shorting following egress) or fall (prior to ingress) when snakes are congregating in the
vicinity may help identify these important areas. Maintaining stable hydrology of these areas is important
during the inactive season.

IPaC: “Information for Planning and Conservation” is a project planning tool available on-line to the public
that streamlines the Service’s environmental review process.
EMR Habitat: “Eastern Massasaugas have been found in a variety of wetland habitats. Populations in
southern Michigan are typically associated with open wetlands, particularly prairie fens, while those in
northern Michigan are known from open wetlands and lowland coniferous forests, such as cedar swamps.
Some populations of Eastern Massasaugas also utilize open uplands and/or forest openings for foraging,
basking, gestation and parturition (i.e., giving birth to young). Massasauga habitats generally appear to be
characterized by the following: (1) open, sunny areas intermixed with shaded areas, presumably for
thermoregulation; (2) presence of the water table near the surface for hibernation; and (3) variable
elevations between adjoining lowland and upland habitats.” From Michigan Natural Features Inventory
(Website: mnfi.anr.msu.edu)
2
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Michigan Ecological Services Field Office
General Project Design Guidelines - Eastern Massasauga (=rattlesnake)

Tier 1 Habitat: Areas known to be occupied by EMR or highly likely to be occupied by EMR.
Tier 2 Habitat: Areas with high potential habitat and may be occupied by EMR.

Within the known range: EMR can occur throughout the Lower Peninsula and on Bois Blanc Island in
Mackinac County. Areas within the known range but outside of Tier 1 and Tier 2 are considered less likely
to be occupied. EMR is highly secretive and cryptic in nature, and can persist in low densities, which makes
them difficult to detect. Further, there are extensive areas of the state that have never been surveyed. It is
likely that there are additional and yet-unknown occurrences throughout the Lower Peninsula of Michigan.
Mapped habitats are subject to change based on new information identifying current Tier 1 and 2 areas as
unsuitable, or based on discovery of new EMR occurrences.

3
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Michigan Ecological Services Field Office
General Project Design Guidelines - Eastern Massasauga (=rattlesnake)

EMR Environmental Screening Step-wise Process
Step 1.

Determine if EMR may be present in the action area

 Determine whether the project is in potential EMR habitat using https://ecos.fws.gov/ipac
o You can search for your project location and define the action area by drawing a
polygon or uploading a shapefile.
o IPaC will give you a list of species that may be present in the area you identified. If
you click on the thumbnail for EMR, it will tell you if your project is within Tier 1 or
Tier 2 habitat, or within the known range of EMR. If EMR is not listed, you do not
need to consider this species. Effects to other listed species should also be
considered; contact the Service if you need assistance.
o If EMR is listed, it does not necessarily mean that the entire action area is potential
habitat, only that some potential habitat is within the action area entered. For largescale (e.g., county-wide or multi-county projects) consider coordinating the
Michigan Ecological Services Field Office for direct assistance.
If your project is within the known range of EMR, including Tier 1 or Tier 2 habitat,
continue to step 2:

Step 2.

Determine if the project has the potential to affect EMR

Projects have no effect on EMR when…

 There is no suitable EMR habitat in the project area and no potential impact off-site (e.g.,
water discharge into adjacent EMR habitat). If project site conditions are determined to be
wholly unsuitable for EMR (e.g., project is in regularly mowed turf grass, row crop,
graveled lot, existing building, or industrial site), it is not suitable EMR habitat.
 The project occurs within suitable habitat, but the action will have absolutely no effect on
the habitat or EMR.
 In suitable EMR habitat, but the site is entirely unoccupied by the species. This is typically
confirmed through surveys (contact the Service for more information). In some cases it
may be easier to assume EMR are present and use BMPs than to conduct surveys for the
species.
For projects where there is a potential for effects to EMR, continue to the section of the document
as follows:
For Tier 1 Habitat .................................................................................................................. Page 5
For Tier 2 Habitat .................................................................................................................. Page 6
Within the range of EMR ...................................................................................................... Page 7
For projects with a combination of Tier 1 and Tier 2 habitat, follow the instructions for Tier 1.
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Tier 1 Habitat

Tier 1: Project will not affect EMR if all of the following
apply:
1. Project will not result in any changes to suitable EMR habitat
quality, quantity, availability or distribution, including
changes to local hydrology
2. If EMR are present in the project area, they are not likely to
have any response as a result of exposure to the action or any
environmental changes as a result of the action
3. Project includes all General Best Management Practices:
a. Use wildlife-safe materials for erosion control and site
restoration (see Erosion Control Resources side panel). In
Tier 1 habitat, immediately eliminate use of erosion
control products containing plastic mesh netting or other
similar material that could entangle EMR.
b. To increase human safety and awareness of EMR, those
implementing the project should first watch MDNR's "60Second Snakes: The Eastern Massasauga Rattlesnake"
video (available at https://youtu.be/-PFnXe_e02w), or
review the EMR factsheet (available at
https://www.fws.gov/midwest/endangered/reptiles/eam
a/pdf/EMRfactsheetSept2016.pdf or by calling 517-3512555.
c. Require reporting of any EMR observations, or
observation of any other listed threatened or endangered
species, during project implementation to the Service
within 24 hours.

Tier 1: Project Not Affecting EMR Coordination
Recommendation: No pre-project coordination with Service needed.
Document the steps above for your records.

Tier 1: All Other Projects: For any other projects in Tier 1 habitat
that may affect EMR or its habitat, contact the Service for assistance
in evaluating potential impacts. Best Management Practices (starting
on page 8) are included for many actions to help with project
planning, but may not be sufficient to avoid all adverse impacts. The
Service can determine whether additional measures are necessary
after a project-specific review.

Erosion Control
Resources

There are a variety of products
that can be used for soil
erosion and control
requirements. These products
may incorporate plastic mesh
netting to help maintain form
and function. This plastic
netting has been demonstrated
to entangle a wide variety of
wildlife from birds to small
mammals. In Michigan, soil
erosion control netting has
resulted in the documented
mortality of a number of
imperiled amphibian and
reptile species including the
EMR and the Eastern Fox Snake
(State Threatened).
Several products for soil
erosion and control exist that
do not contain plastic netting
including net-less erosion
control blankets (for example,
made of excelsior), loose
mulch, hydraulic mulch, soil
binders, unreinforced silt
fences, and straw bales. Others
are made from natural fibers
(such as jute) and loosely
woven together in a manner
that allows wildlife to wiggle
free. For more information
regarding wildlife-safe erosion
control measures contact the
USFWS Michigan Ecological
Services Field Office.
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Tier 2 Habitat

Tier 2: Project is not likely to adversely affect EMR if all of the following apply:
1. Project does not impact more than 1 acre of wetland habitat and includes all applicable
activity-specific BMPs (starting on page 8), and
2. Project will not appreciably affect hydrology
3. Project includes all General Best Management Practices:
a. Use wildlife-safe materials for erosion control and site restoration (See Erosion
Control Resources side panel, page 4). In Tier 2 habitat, eliminate the use of erosion
control products containing plastic mesh netting or other similar material that could
ensnare EMR as soon as is feasible but no later than January 1, 2018.
b. To increase human safety and awareness of EMR, those implementing the project
should first watch MDNR's "60-Second Snakes: The Eastern Massasauga
Rattlesnake" video (available at https://youtu.be/-PFnXe_e02w), or review the EMR
factsheet (available at
https://www.fws.gov/midwest/endangered/reptiles/eama/pdf/EMRfactsheetSept
2016.pdf or by calling 517-351-2555.
c. Require reporting of any EMR observations, or observation of any other listed
threatened or endangered species, during project implementation to the Service
within 24 hours.

Tier 2: Project Not Likely to Adversely Affect EMR Coordination Recommendation: Informal
consultation with Service for actions requiring a Federal permit or funding. For non-Federal
projects, document the steps above for your records, but no pre-project coordination with the
Service needed.
Tier 2: All Other Projects: Coordinate with the Service for a project-level review to determine
potential impacts and whether additional conservation measures are needed to avoid adverse
effects.
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Within the known range of EMR

For projects within the known range of EMR, but outside of Tier 1 and Tier 2 habitat:
To help ensure your project is unlikely to affect EMR:
1. Project applies the General Best Management Practices:
a. Use wildlife-safe materials for erosion control and site restoration (See Erosion Control
Resources side panel, page 4). By January 1, 2019, eliminate the use of erosion control
products containing plastic mesh netting or other similar material that could ensnare
EMR (within the known range but outside of Tier1 or Tier 2 habitat).
b. To increase human safety and awareness of EMR, those implementing the project
should first watch MDNR's "60-Second Snakes: The Eastern Massasauga Rattlesnake"
video (available at https://youtu.be/-PFnXe_e02w), or review the EMR factsheet
(available at
https://www.fws.gov/midwest/endangered/reptiles/eama/pdf/EMRfactsheetSept201
6.pdf or by calling 517-351-2555.
c. Require reporting of any EMR observations, or observation of any other listed
threatened or endangered species, during project implementation to the Service within
24 hours.
2. Project will not have significant impacts to dispersal, connectivity, or hydrology of existing
EMR potential habitat, i.e., filling less than 1 acre of wetland habitat or converting less than 20
acres of uplands of potential EMR habitat (uplands associated with high quality wetland
habitat) to other land uses.
Within the Known Range, but Outside Tier 1 or 2 Coordination Recommendation:
Document the steps above for your records and no pre-project coordination with the Service
needed. If you cannot implement the General Best Management Practices contact the Service for
assistance in evaluating potential impacts.
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Activity-Specific Best Management Practices
For Tier 1, BMPs are included; however, even with implementation of the BMPs, project-specific review
may be needed to determine whether they are sufficient to avoid all adverse impacts
•

•

•

In Tier 1 habitat, contact the Service regarding the potential applicability of surveys to
determine EMR absence in suitable habitat. In Tier 2, surveys can be conducted to confirm
the presence of suitable habitat and/or the presence/probable absence of EMR. If onsite
habitat is determined to be wholly unsuitable via desktop analysis (e.g., entirely mowed
lawn, row crop, graveled lot, and industrial site), then it can be classified as unoccupied and
the BMPs will not be necessary.
Minimize work in Tier 1 and Tier 2 EMR habitat. When feasible, do not route new
construction projects, such as pipelines, facilities, or access roads, through potential EMR
habitat. Implement the use of wildlife-friendly corridors (e.g., oversized culverts) into new
road design to maintain or enhance habitat connectivity.
Projects should be designed to minimize the potential for disturbance to EMR during
project activities.

Maintenance Activities (includes nominal modifications to existing roads and
infrastructure)

1. Ground Disturbing Activities
a. All
i. No known EMR hibernacula are destroyed or disturbed at any time of year.
Because these areas are often not known:
1. For Tier 1: contact the Service to determine whether adverse impacts
are likely as a result of ground disturbing work in Tier 1 habitat.
2. For Tier 2: when operating in potential hibernation areas (e.g., EMR
wetlands and adjacent areas with crayfish burrows, rodent holes,
small mammal burrows, etc.), work is conducted well within the
active season (June – August) to avoid when snakes are likely to be
present. During this time, they are most likely to be able to move out
of the way of disturbance and have greater chances to find alternative
hibernation sites. Destroying potential hibernacula may still impact
snakes indirectly. Potential hibernation areas should be avoided to
the extent possible.
b. Grading
i. When working during EMR active season, use exclusionary fencing to
separate EMR habitat from the work site to prevent EMR from accessing the
disturbance area. For example, in linear projects exclusionary fencing should
run parallel to the disturbance, creating a barrier to snake movement. Each
end of the exclusionary fencing should be angled away from the area of
disturbance to direct snakes traveling along fencing away from the site. The
8
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1

exclusionary fencing will typically be traditional silt fence that is set up
outside of all areas of disturbance and other types of fencing (i.e., snow fence
used to delineate the work zone). Do not use fencing materials that can
entangle or injure snakes.
ii. Any areas using exclusionary fencing should first be “cleared” by a qualified
individual 1 before beginning construction activities. Fencing should be
installed a minimum of 1 day before construction activities occur and walked
weekly to ensure the integrity of the fence. If snakes are seen within the
work zone, activity should stop until the snake can be safely moved, and the
fence examined for breeches.
iii. Revegetate all disturbed Tier 1 and Tier 2 habitat with appropriate plant
species (i.e., native species or other suitable non-invasive species present on
site prior to disturbance). Monitor all restoration plantings for proper
establishment and implement supplemental plantings as necessary to ensure
restorations are of equal to or better habitat quality than previous
conditions.
iv. In Tier 1 and Tier 2, avoid spread of invasive species into EMR habitat by
following best practices. This includes inspecting and cleaning equipment
and vehicles between work sites as needed to avoid the spread of invasive
plant materials.
c. Trenching
i. In Tier 1 and Tier 2, avoid trenching in EMR wetlands when possible. In Tier
1, if open trenching is required install exclusionary fencing (follow measures
1(b)(i)-(iv)) and ensure the area is clear prior to trenching.
d. Fill
i. In Tier 1 and Tier 2, ensure all imported fill material is free from
contaminants or invasive species could affect the species or habitat through
acquisition of materials at an appropriate quarry or other such measures.
ii. In Tier 1 and Tier 2, use exclusionary fencing around the area to be filled and
have the site “cleared” prior to placing fill by a qualified individual (as in
1(b)(i)-(ii).
e. Ditching
i. For Tier 1 and Tier 2, conduct work well within the active season (JuneAugust) when snakes are not likely to be near hibernation sites and can
escape disturbance, or contact Service for project specific recommendations.
ii. For Tier 1, use exclusionary fencing around the area to be cleared/graded
and have the site cleared by a qualified individual prior to construction
activities.
iii. For Tier 1, contact the Service for work greater than 200’ for project specific
recommendations.

A qualified individual is someone who has received training on the identification and life history of EMR.
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2. Site Access with vehicles (both Tiers)
a. Limit operating vehicles/equipment, clearing trees, etc., in EMR habitat to the
inactive season when the ground is frozen. During this time, under these conditions,
EMR are most likely underground and will not be impacted by these activities.
When possible, use low-impact equipment such as light weight track mounted
vehicles with low ground pressure. In Tier 1, if the ground isn’t completely frozen
(due to weather conditions during the inactive season or if working near seeps and
springs that are less likely to freeze), or if working near potential hibernacula,
manual access (on foot) may be required.
b. Strictly control and minimize vehicle activity in known/presumed occupied EMR
habitat to the extent possible. During EMR active season, speed limits at facilities
and access roads (i.e., 2-track and gravel) in occupied habitat should be <15 MPH.
c. In Tier 1 and Tier 2 habitat areas, drivers should be aware of the potential danger to
the driver of swerving to intentionally drive over snakes as well as legal and
conservation implications.

3. Heavy Equipment (both Tiers)
a. Spill Prevention for oils/fluids
i. Site staging areas for equipment, fuel, materials, and personnel at least 100
feet from the waterway, if available, to reduce the potential for sediment and
hazardous spills entering the waterway. If sufficient space is not available, a
shorter distance can be used with additional control measures (e.g.,
redundant spill containment structures, on-site staging of spill
containment/clean-up equipment and materials). If a reportable spill has
impacted occupied habitat:
1. Follow spill response plan;
2. Call MDEQ and the National Response Center (800-424-8802), and the
Service’s Michigan Ecological Services Field Office (517-351-2555) to
report the release.
b. Do not use large equipment or perform earth-moving activities, water withdrawal
and discharge for hydrostatic testing, or other activities that substantially affect the
ground or water levels in potential EMR hibernacula areas. Avoidance measures
may include, but are not limited to, re-routing of pipeline and appurtenance
facilities, boring or drilling, and timing/weather-related restrictions. Measures will
be determined on a site-specific basis, based on local habitat conditions, contact
Service for more information.
4. Hydrology impacts (both Tiers)
i. Water levels in known/presumed occupied habitats should not be artificially
manipulated during the inactive season.
10
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ii. Where applicable, water levels should be allowed to flow naturally and not
be artificially stabilized. This allows for the restoration of early successional
habitats.

Habitat Management and Restoration

5. Vegetation Management
a. Mowing
i. In Tier 1, mow during the inactive season.
ii. For Tier 2, mowing is unrestricted during the inactive season. During the
active season, follow daytime mowing restrictions and mow during times of
day when snakes are less likely to be active (Figure 1). Increase mower deck
height to >8 inches to reduce likelihood of injury to snakes. Higher deck
height will reduce the risk of death or injury to snakes in the area.
iii. In areas with turf grass or areas where trying to discourage EMR (e.g., in
areas around buildings), mow regularly and keep grass relatively short (less
than 4-6 inches) to reduce its suitability for EMR. If starting with longer
grass (greater than 6 inches), mow during the inactive season initially, and
then maintenance mowing can occur during the active season (as long as it is
regularly maintained and kept shorter than 4-6 inches, so that EMR is
unlikely to use those areas). Unmaintained/longer grass may be used by
snakes and make them vulnerable to mortality during the next mowing
event.

Figure 1. EMR Active season mowing schedule (NiSource Biological Opinion, page 273, USFWS 2015)
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b. Cultivation (e.g., disking)
i. In Tier 1 habitat, disking should be limited to the inactive season, and areas
within 50 m of known or potential hibernacula should be avoided. In Tier 2,
disking can occur in the active season if area is mowed during the inactive
season and maintained shorter than 4-5 inches.
c. Brush/Tree Removal
i. In Tier 1, conduct brush or tree removal in known/presumed EMR habitat
during the inactive season, when the ground is frozen (such that soils can
be left undisturbed).
ii. Use low impact harvest methods in Tier 1 and Tier 2 wetlands to cut and
remove individual trees. This includes using low-impact equipment such as
light weight track mounted vehicles with low ground pressure. In Tier 1, if
the ground isn’t completely frozen (due to weather conditions during the
inactive season or if working near seeps and springs that are less likely to
freeze), or if working near potential hibernacula, use hand tools and access
site on foot.
iii. In Tier 1 and Tier 2, do not burn brush piles during the active season.
Dispose of brush offsite or leave in place.
d. Herbicides
i. Follow all appropriate label instructions regarding which herbicide
formulation to use in potential EMR habitat. Avoid spray drift beyond the
target species/area (observing label instructions regarding optimal wind
speed and direction, boom height, droplet size calibration, precipitation
forecast, etc.).
ii. Avoid broadcast applications of herbicides in Tier 1. Spot spraying or
wicking can be used to control invasive plants in occupied habitat. If using
broadcast spray in Tier 2, limit the area of exposure to less than half of the
available EMR habitat to allow for untreated areas to provide potential
areas of refugia from exposure. Contact the Service if you need help in
determining this.
e. Prescribed burning (Tier 1 and Tier 2)
i. Conduct prescribed burns during the inactive season before snakes emerge from
hibernation. Walk the burn unit following the burn and report any dead or
injured EMR to the Service within 24 hours. Burn only a portion (e.g., one-third)
of available EMR habitat in any year to leave suitable cover for EMR and its prey.
ii. Establish fire breaks using existing fuel breaks (roads, rivers, trails, etc.) 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 to establish fire breaks will occur during the inactive
season.
12
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6. Erosion control
a. Use wildlife-safe erosion control blankets (without plastic mesh netting in the layers
of material) as required in the general BMPs. Remove all silt fence used for erosion
control once soils are stable to reduce barriers to EMR movement.
7. Revegetation
a. Revegetate all disturbed Tier 1 and Tier 2 habitat with appropriate plant species
(i.e., native species or other suitable non-invasive species present on site prior to
disturbance). Monitor all restoration plantings for proper establishment and
implement supplemental plantings as necessary to ensure restorations are of equal
to or better habitat quality than previous conditions.
8. Invasive species
a. In Tier 1 and Tier 2, avoid spread of invasive species into EMR habitat by following
best practices. This includes inspecting and cleaning equipment and vehicles
between work sites as needed to avoid the spread of invasive plant materials.
9. Wetland restoration
a. Restoring natural hydrology in areas that have been drained by tiling and ditching
may greatly benefit EMR habitat. Conduct tile breaking or excavation well within
the active season to avoid potential hibernacula. Have a qualified individual walk in
front of the equipment to clear the area. Work with the Service for Tier 1 habitat to
ensure no indirect adverse effects are expected as a result of restoration efforts.
10. Water-level manipulation
a. Water levels should not be artificially manipulated during the inactive season to
avoid impacts to hibernating snakes. Contact the Service in Tier 1 habitat when
water levels will be manipulated during the inactive season or will result in
significant alterations to EMR habitat during the active season.
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I. BACKGROUND INFORMATION
The Indiana bat was listed as endangered under the Endangered Species Act (ESA) in 1967 due
to episodes of people disturbing hibernating bats in caves during winter, which resulted in the
death of substantial numbers of bats. Indiana bats are vulnerable to disturbance because they
hibernate in large numbers in only a few sites, with major hibernacula supporting 20,000 to
50,000 bats. Since it was listed as endangered, the range-wide Indiana bat population has
declined by nearly 60%. Several threats are believed to have contributed to the Indiana bat’s
decline, including the commercialization of caves, loss and degradation of forested habitat,
pesticides and other contaminants, and most recently, the disease white-nose syndrome (WNS).

Indiana Bat in Michigan
Indiana bats have been documented at many sites in Lower Michigan and are believed to range
throughout the southern five county tiers, as well as parts of the thumb and the western coastal
counties up to (and including) the Leelanau peninsula (see range map below). Michigan is home
to a single known Indiana bat hibernaculum: a hydroelectric dam in Manistee County. Although
the dam supports about 20,000 hibernating bats, Indiana bats comprise less than 1% of the winter
population. Research suggests that the majority of the Indiana bats that summer in Michigan
migrate to hibernacula in adjacent states, such as Indiana and Kentucky.
Like their overwintering sites, Indiana bats exhibit strong fidelity to their summer home ranges;
however, we do not have knowledge of all of these summering areas in Michigan. Therefore,
unless presence/absence surveys conducted in accordance with U.S. Fish and Wildlife Service
(Service) guidelines
(https://www.fws.gov/MIDWEST/Endangered/mammals/inba/inbasummersurveyguidance.html,
and also available via IPaC) indicate the probable absence of the species, Indiana bats are
considered potentially present wherever suitable habitat exists within their range.

Range of the Indiana Bat in Michigan
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Suitable Habitat for Indiana Bats:
During the winter, Indiana bats hibernate in caves, mines, or similar structures. Most major
hibernacula for the species are found in Illinois, Indiana, Kentucky, Missouri, Tennessee, and
West Virginia, and critical (winter) habitat has been designated in these states. Michigan is
home to a single known Indiana bat hibernaculum, in Manistee County, and there is no
designated critical habitat for the species in Michigan.
Suitable summer habitat for Indiana bats consists of a wide variety of forested/wooded
habitats where they roost, forage, and travel and may also include some adjacent and
interspersed non-forested habitats, such as emergent wetlands and adjacent edges of
agricultural fields, old fields and pastures. This includes forests and woodlots containing
potential roosts (i.e., live trees and/or snags ≥5 inches dbh that have exfoliating bark or
cracks/crevices), as well as linear features such as fencerows, riparian forests, and other
wooded corridors. These wooded areas may be dense or loose aggregates of trees with
variable amounts of canopy closure.
Individual trees may be considered suitable habitat when they exhibit characteristics of
suitable roost trees and are within 1000 feet of other forested/wooded habitat. Southern
Michigan maternity roost trees are typically dead or dying trees in open areas exposed to
solar radiation. Infrequently, Indiana bats are observed roosting in human-made structures,
such as buildings, barns, bridges, and bat boxes.

II. VOLUNTARY CONSERVATION MEASURES
Voluntary conservation measures that benefit the Indiana bat include protecting, creating, and
enhancing mature forest, particularly hardwood/mixedwood stands containing standing snags,
dying trees, vertical complexity, midstory/understory flight space, and waterbodies such as
streams, ponds, and forested wetlands. As Indiana bats are known to avoid traversing large open
areas outside of migration, preserving wooded corridors (such as tree lines) can be extremely
beneficial in connecting fragmented patches of suitable roosting/foraging habitat.
Conserving Indiana bat habitat likely benefits the Federally threatened northern long-eared bat
(Myotis septentrionalis) and other native bat species, several of which are experiencing recent
population declines as a result of WNS and/or other factors. As significant predators of
nocturnal insects, including many crop and forest pests, bats are important to Michigan’s
agriculture and forests. For example, Whitaker (1995) 1 estimated that a single colony of 150 big
brown bats (Eptesicus fuscus) would eat nearly 1.3 million pest insects each year. Boyles et al.
(2011) 2 noted that the “loss of bats in North America could lead to agricultural losses estimated
at more than $3.7 billion/year,” and using their data for Michigan alone, we totaled the estimated
value at over $500 million per year (assuming standard crop pest survival). Taking proactive
1

Whitaker, J.O. 1995. Food of the Big Brown Bat Eptesicus fuscus from Maternity Colonies in Indiana and Illinois.
American Midland Naturalist 134(2):346-360.
2

Boyles, J.G., P.M. Cryan, G.F. McCracken, and T.H. Kunz. 2011. Economic Importance of Bats in
Agriculture. Science 332:41-42.
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steps to help protect bats may be valuable to agricultural and timber producer yields and pest
management costs.
Continue to the following sections for ESA guidance on Federal and non-Federal projects in
Michigan. For more information on the Indiana bat, including life history information,
designated critical habitat and draft recovery plan, please visit:
https://www.fws.gov/midWest/endangered/mammals/inba/

III. ESA GUIDANCE: PRIVATE LANDOWNERS/NON-FEDERAL PROJECTS
The Service does not require private landowners to conduct surveys for ESA-listed bats on their
lands in Michigan. However, the bats and the habitats where they are known to occur are
protected by the ESA. Under Section 9 of the ESA, it is unlawful for any person to “take” an
endangered species. The term “take” is defined as, “to harass, harm, pursue, hunt, shoot, wound,
kill, trap, capture, or collect, or to attempt to engage in any such conduct.” “Harm” is further
defined to include “significant habitat modification or degradation where it actually kills or
injures wildlife by significantly impacting essential behavioral patterns, including breeding,
feeding, or sheltering.”
In general, activities that impact suitable Indiana bat habitat have the potential to result in take.
One of the most common activities impacting Indiana bat habitat is tree clearing during the
summer season. Typically, incidental take associated with tree removal (i.e., trimming, cutting,
girdling, burning) can be avoided by scheduling these activities during the winter hibernation
period (October 1 through March 31), when Indiana bats have departed from summer habitat.
As long as the scope of winter tree removal, in terms of acres, is not significant enough to
constitute “harm,” effects to Indiana bats can be kept minimal or beneficial.
Permits and authorizations are required whenever incidental take of Indiana bats is reasonably
certain to occur. If your project is likely to result in the take of Indiana bats, please contact the
Michigan Ecological Services Field Office to determine if a permit pursuant to the ESA is
warranted. For general information about take permits, visit:
https://www.fws.gov/Midwest/endangered/permits/index.html.
As a means to determine the likelihood of take, project proponents may be interested in
documenting whether potential habitat is, in fact, occupied by Indiana bats. In such cases,
presence/absence surveys conducted in accordance with current Service guidelines
(https://www.fws.gov/MIDWEST/Endangered/mammals/inba/inbasummersurveyguidance.html
and also available via IPaC) can inform project-specific conservation measures and the need for
a permit.
Please note that projects that require State permits or authorizations that implement Federal laws
or are supported by Federal funds (e.g., Clean Water Act, transportation projects) may have
additional requirements under or similar to Section 7 of the ESA, as described in the following
section: IV. ESA GUIDANCE: FEDERAL PROJECTS.
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IV. ESA GUIDANCE: FEDERAL PROJECTS

1. Standard Section 7 Consultation:
Under the ESA, requirements for Federal projects (i.e., projects funded, authorized,
permitted, or implemented by a Federal agency) are different than requirements for wholly
private or otherwise non-Federal projects. The ESA mandates all Federal departments and
agencies to conserve listed species and to utilize their authorities in furtherance of the
purposes of the ESA. Section 7 of the ESA, called “Interagency Cooperation,” is the
mechanism by which Federal agencies ensure the actions they conduct, including those they
fund or authorize, do not jeopardize the existence of any listed species.
Federal agencies must request a list of species and designated critical habitat that may be
present in the project area from the Service (i.e., via IPaC, on our website at
https://www.fws.gov/midwest/Endangered/section7/sppranges/MIs7listrequest.html, or by
contacting our office). Then they must determine whether their actions may affect those
species or critical habitat. If a listed species or critical habitat may be affected, consultation
with the Service is required.
Please note that Section 7 or similar obligations may also apply to State permits or
authorizations that implement Federal laws or projects that are supported by Federal funds
(e.g., Clean Water Act, transportation projects).
For general guidance on Section 7 obligations for Federal projects, and step-by-step
instructions on the process, visit:
https://www.fws.gov/midwest/Endangered/section7/s7process/index.html.

2. Range-wide Programmatic Consultation for Indiana Bat and Northern
Long-eared Bat (optional for Federal transportation projects that may
affect Indiana Bats):
The U.S. Fish and Wildlife Service and Federal Highway Administration (FHWA) have
standardized their approach to assessing impacts to Indiana bats and northern long-eared bats
(NLEB) from highway construction and expansion projects; then avoiding, minimizing and
mitigating those impacts. This landscape-level conservation strategy encompasses the ranges
of both bat species and provides transparency and predictability to FHWA and state
Departments of Transportation (DOTs) through proactive planning. Information provided by
this consultation and conservation strategy allows transportation agencies to strategically
avoid projects in high impact or high-risk areas for the Indiana bat and NLEB. For projects
that cannot avoid impacts, project proponents receive information on ways to minimize
impacts and preclude the need to revise projects later in their development. For large-scale
projects or projects with greater impacts, priority conservation areas may be identified to
offset and minimize the impacts of the take. This approach is intended to increase the
consistency of both project design and review, reduce consultation process timeframes and
delays, and contribute meaningfully to the conservation of both species.
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Please note that use of the Range-wide Programmatic Consultation for Indiana Bat and
NLEB is optional for Federal transportation projects, and transportation agencies may choose
to follow standard section 7 procedures instead. For more information on the Range-wide
Programmatic Consultation for Indiana Bat and NLEB, including User Guide and Project
Submittal Form documents, visit:
https://www.fws.gov/Midwest/endangered/section7/fhwa/index.html

V. MICHIGAN ECOLOGICAL SERVICES FIELD OFFICE CONTACT INFORMATION
Please contact the Michigan Ecological Services Field Office for more information on
potential impacts to listed bats as a result of any projects occurring in Michigan.
U.S. Fish and Wildlife Service
Michigan Ecological Services Field Office
2651 Coolidge Road, Suite 101
East Lansing, MI 48823
Phone: 517-351-2555
Fax: 517-351-1443
TTY: 1-800-877-8339 (Federal Relay)
e-mail: EastLansing@fws.gov
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I. BACKGROUND INFORMATION
The northern long-eared bat (NLEB) is one of the species of bats most impacted by the
disease white-nose syndrome (WNS). Due to declines caused by WNS and continued spread of
the disease, the NLEB was listed as threatened under the Endangered Species Act (ESA) on
April 2, 2015. The U.S. Fish and Wildlife Service (Service) also developed a final 4(d) rule,
which was published in the Federal Register on January 14, 2016. The 4(d) rule specifically
defines “take” prohibitions for the species.
For more information on NLEB, its listing and the 4(d) rule, visit:
https://www.fws.gov/Midwest/endangered/mammals/nleb/

NLEB in Michigan
The NLEB is documented in many Michigan counties and is believed to range throughout the
entire state. Therefore, unless presence/absence surveys conducted in accordance with Service
guidelines
(https://www.fws.gov/MIDWEST/Endangered/mammals/inba/inbasummersurveyguidance.html,
and also available via IPaC) indicate the probable absence of the species, NLEB are considered
potentially present wherever suitable habitat exists within the state.
Suitable Habitat for NLEB:
During the winter, NLEB hibernate in mines, caves, or similar structures. Many NLEB
hibernacula have been documented in Michigan; however, our knowledge of these
overwintering areas throughout the state is likely incomplete.

Suitable summer habitat for NLEB consists of a wide variety of forested habitats where they
roost, forage, and travel and may also include some adjacent and interspersed non-forested
habitats, such as emergent wetlands and adjacent edges of agricultural fields, old fields and
pastures. This includes forests and woodlots containing potential roost trees (i.e., live trees
and/or snags ≥3 inches DBH that have exfoliating bark, cracks, crevices, and/or cavities), as
well as linear features such as fencerows, riparian forests, and other wooded corridors. These
wooded areas may be dense or loose aggregates of trees with variable amounts of canopy
closure.
Individual trees may be considered suitable habitat when they exhibit characteristics of
suitable roost trees and are within 1000 feet of other forested/wooded habitat. NLEB have
also been observed roosting in human-made structures, such as buildings, barns, bridges, and
bat boxes; therefore, these structures should also be considered potential summer habitat.
For more information on NLEB, its listing and the 4(d) rule, visit:
https://www.fws.gov/Midwest/endangered/mammals/nleb/
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II. VOLUNTARY CONSERVATION MEASURES
NLEB benefit from the promotion of mature forest habitat, particularly hardwood/mixedwood
stands containing standing snags, dying trees, and waterbodies such as streams, ponds, and
forested wetlands. As NLEB are known to avoid traversing large open areas outside of
migration, the protection and creation of wooded corridors (such as tree lines) can be extremely
beneficial in connecting fragmented patches of suitable roosting/foraging habitat.
In general, projects that involve the trimming, burning, girdling, or clearing of suitable roost
trees are encouraged to schedule these activities outside of the summer roosting period, which is
generally April through September in Michigan. When winter tree removal is not feasible,
avoiding the months of June and July (period when young bats are unable to fly) likely offers
some protection for roosting NLEB that may be present.
Implementing conservation measures for NLEB helps to protect other native bat species, several
which are experiencing recent population declines as a result of WNS and/or other factors. As
significant predators of nocturnal insects, including many crop and forest pests, bats are
important to Michigan’s agriculture and forests. For example, Whitaker (1995) 1 estimated that a
single colony of 150 big brown bats (Eptesicus fuscus) would eat nearly 1.3 million pest insects
each year. Boyles et al. (2011) 2 noted that the “loss of bats in North America could lead to
agricultural losses estimated at more than $3.7 billion/year,” and using their data for Michigan
alone, we totaled the estimated value at over $500 million per year (assuming standard crop pest
survival). Taking proactive steps to help protect bats may be valuable to agricultural and timber
producer yields and pest management costs.
Continue to the following sections for ESA guidance for Federal and non-Federal projects in
Michigan.

III. ESA GUIDANCE: PRIVATE LANDOWNERS/NON-FEDERAL PROJECTS
NLEB use a wide variety of forested habitats but are not found in all wooded areas in Michigan.
The species’ local distribution and abundance is influenced by both the distance to hibernacula
and the quality of available habitat. Although it can be difficult to predict where the species may
occur, once NLEB colonize a forest habitat for raising their young (pups), they will often return
to the same areas annually.
As a result of this fidelity to specific locations, the Service’s approach to implementation of the
ESA is based in part on “known” locations where important habitat for NLEB has been
documented; namely, hibernacula and maternity roost trees.

1

Whitaker, J.O. 1995. Food of the Big Brown Bat Eptesicus fuscus from Maternity Colonies in Indiana and Illinois.
American Midland Naturalist 134(2):346-360.
2

Boyles, J.G., P.M. Cryan, G.F. McCracken, and T.H. Kunz. 2011. Economic Importance of Bats in
Agriculture. Science 332:41-42.
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Please note that projects that require State permits or authorizations that implement Federal laws,
or are supported by Federal funds (e.g., Clean Water Act, transportation projects), may have
additional requirements under or similar to Section 7 of the ESA, as described in section: IV.
ESA GUIDANCE: FEDERAL PROJECTS.
Additionally, please contact the Michigan Ecological Services Field Office (contact information
at the end of this document) for project-specific recommendations for wind development
projects. Utility-scale wind turbines may attract and cause mortality of NLEB and warrant
additional considerations.

In Michigan, what is required if there are no known NLEB hibernacula or roost
trees near my project?
The Service does not require private landowners to conduct surveys for ESA-listed bats on their
lands, nor do we require our guidelines for NLEB to be followed on lands where no roosts or
hibernacula are known to occur. However, our records of these locations in Michigan are
limited, and we expect NLEB roosts to be present in many locations in addition to those listed in
this document.

NLEB 4(d) Rule Take Prohibitions
The definition of “take” pursuant to the ESA includes to harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture, or collect (see 50 CFR 17.3 for details). Our implementing regulations
further define the term “harm” to include any act which actually kills or injures fish or wildlife,
and emphasize that such acts may include significant habitat modification or degradation that
significantly impairs essential behavioral patterns of fish or wildlife.
The final 4(d) rule for the NLEB (50 CFR 17.40(o)) was published on January 14, 2016. Under
the final rule, prohibitions in Michigan include:
• Actions that result in the incidental take of NLEB in known hibernacula.
• Actions that result in the incidental take of NLEB by altering a known hibernaculum’s
entrance or interior environment if it impairs an essential behavioral pattern, including
sheltering NLEB.
• Tree-removal activities that result in the incidental take of NLEB when the activity: (1)
occurs within 0.25 mile of a known hibernaculum; or (2) cuts or destroys known
occupied maternity roost trees, or any other trees within a 150-foot radius of the
maternity roost tree, during the pup season (June 1 through July 31).
Please note that not all tree-removal activities within the buffer of a hibernaculum or maternity
roost tree will result in take. The timing and extent of tree removal may be an important
consideration in those circumstances; please contact the Michigan Ecological Services Field
Office to discuss your project plans in more detail. If your activity may result in incidental take
that is prohibited based on the above, we will work with you to determine whether a permit
pursuant to the ESA may be applicable.
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Michigan Known Hibernacula and Roost Tree Locations for NLEB
We have compiled location information for NLEB hibernacula and known roosts trees in
Michigan. This information can be used to help project planners in determining the applicability
of provisions of the NLEB final 4(d) rule under the ESA. Please use the tables below to see if
we have information that may be applicable to your project.
If you are planning a project that may impact suitable habitat in the Michigan townships below,
please contact our office with more specific information on the location of your project, and we
will confirm for you whether there are any known hibernacula within ¼ mile of your project or
any known roost trees within 150 feet of your project.

Where are the known NLEB hibernacula in Michigan?
County
Alpena
Baraga
Berrien
Dickinson
Gogebic
Houghton

Keweenaw

Mackinac
Manistee
Marquette

Ontonagon

Known NLEB in Michigan
Townships Containing Hibernacula Number of
and/or Buffer Areas
Hibernacula
Alpena (T32NR9E)
1
L’Anse (T49NR33W)
1
Buchanan (T7SR18W)
1
Breitung (T40NR30W, T39NR30W),
8
Norway (T39NR29W)
Ironwood (T49NR46W);
2
Bessemer/Wakefield (T47NR45W)
Adams/Quincy/Franklin/Stanton
3
(T55NR34W);
Calumet (T56NR33W); Laird
(T49NR35W, T49NR36W);
Schoolcraft (T56NR32W)
Allouez (T57NR32W, T58NR32W);
10
Eagle Harbor/Grant (T58NR30W);
Eagle Harbor/Houghton (T58NR31W)
Hendricks (T44NR7W)
4
Dickson (T22NR14W, T22NR13W)
1
Ely (T47NR28W);
3
Tilden (T47NR27W);
Richmond (T47NR26W)
Bohemia (T52NR37W);
42
Carp Lake (T51NR44W,
T51NR43W);
Greenland (T51NR37W, T51NR38W,
T50NR38W);
Matchwood (T49NR41W,
T49NR42W);
Rockland (T50NR39W, T49NR40W)

Landownership Within
Buffer(s)
Public
Private
Private
Private (8)
Private (1), public (1)
Private (1), public (2)

Private (9), private +
public (1)
Public (4)
Private + public
Private (3)

Private (20), public (8),
private + public (16)
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Where are the known NLEB roost trees in Michigan?
County

Alger
Calhoun
Eaton
Lake
Lenawee
Livingston
Manistee
Missaukee
Washtenaw
Wexford

Known NLEB Roost Tree Locations in Michigan
Townships Containing
Number of
Landownership
Roosts and/or Buffer
known roosts Within Buffer(s)
Areas
Burt (T49NR14W)
5 (all female)
Public (5)
Convis (T1SR6W)
1
Public (1)
Vermontville (T3NR6W)
1 (female)
Private (1)
Dover (T20NR11W)
4 (all female)
Public (4)
Ogden (T8SR4E), Palmyra 81
Private (81)
(T7SR4E)
Putnam (T1NR4E)
2 (1 female)
Private (1), public (1)
Dickson (T22NR13W),
4 (all female)
Private (2), public (2)
Norman (T21NR13W)
Richland (T21NR8W)
4 (all female)
Private (4)
Lyndon (T1SR3E),
3 (2 female)
Private (2), public (1)
Pittsfield (T3SR6E)
Cherry Grove
20 (16 female) Private (17), public
(T21NR10W), Selma
(3)
(T22NR10W), South
Branch (T21NR12W),
Wexford (T24NR12W)
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Map of Known NLEB Occurrence, Roosts, and Hibernacula in MI

*Map last updated 7/22/2016. Map will be updated as additional information becomes
available.
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IV. ESA GUIDANCE: FEDERAL PROJECTS
1. Standard Section 7 Consultation:
Under the ESA, requirements for Federal projects (i.e., projects funded, authorized,
permitted, or implemented by a Federal agency) are different than requirements for
wholly private or otherwise non-Federal projects. The ESA mandates all Federal
departments and agencies to conserve listed species and to utilize their authorities in
furtherance of the purposes of the ESA. Section 7 of the ESA, called “Interagency
Cooperation,” is the mechanism by which Federal agencies ensure the actions they
conduct, including those they fund or authorize, do not jeopardize the existence of any
listed species. Federal agencies must request a list of species and designated critical
habitat that may be present in the project area from the Service (i.e., via IPaC, on our
website at
https://www.fws.gov/midwest/Endangered/section7/sppranges/MIs7listrequest.html, or
by contacting our office). Then they must determine whether their actions may affect
those species or critical habitat. If a listed species or critical habitat may be affected,
consultation with the Service is required. For general guidance on Section 7(a)(2)
obligations for Federal projects, and step-by-step instructions on the process, please
visit: https://www.fws.gov/midwest/Endangered/section7/s7process/index.html
Please note that Section 7 obligations or similar requirements may also apply to State
permits or authorizations that implement Federal laws or projects that are supported by
Federal funds (e.g., Clean Water Act, transportation projects).

2. NLEB Streamlined Consultation (optional for Federal projects that may
affect but will not involve prohibited take of NLEB):
Federal actions that involve incidental take not prohibited under the final 4(d) rule for
the NLEB may still result in effects to individual NLEB. As discussed above, section 7
of the ESA requires consultation with the Service if a Federal agency's action may
affect a listed species. This requirement does not change when a 4(d) rule is
implemented. However, for the NLEB 4(d) rule, the Service has provided a framework
to streamline section 7 consultations when Federal actions may affect the NLEB but
will not cause prohibited take. Federal agencies have the option to rely upon the finding
of the programmatic biological opinion for the final 4(d) rule to fulfill their projectspecific section 7 responsibilities by using the framework.
For more information on the NLEB Streamlined Consultation process and to download
a Streamlined Consultation Form, visit:
https://www.fws.gov/Midwest/endangered/mammals/nleb/s7.html
Please note that use of the streamlined framework is optional, and an agency may
choose to follow standard section 7 procedures instead. Even when take of NLEB is
exempt, we encourage Federal agencies to implement voluntary conservation measures
(i.e., winter tree removal) and avoid adverse effects to the species whenever possible.
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If your project may result in prohibited take of NLEB (see “NLEB 4(d) Rule Take
Prohibitions” above), standard section 7 procedures apply and this framework cannot
be used.

3. Range-wide Programmatic Consultation for Indiana Bat and Northern
Long-eared Bat (optional for Federal transportation projects that may
affect NLEB):
The U.S. Fish and Wildlife Service and Federal Highway Administration (FHWA)
have standardized their approach to assessing impacts to Indiana bats and NLEB from
highway construction and expansion projects; then avoiding, minimizing and mitigating
those impacts. This landscape-level conservation strategy encompasses the ranges of
both bat species and provides transparency and predictability to FHWA and state
Departments of Transportation (DOTs) through proactive planning. Information
provided by this consultation and conservation strategy allows transportation agencies
to strategically avoid projects in high impact or high risk areas for the Indiana bat and
NLEB. For projects that cannot avoid impacts, project proponents receive information
on ways to minimize impacts and preclude the need to revise projects later in their
development. For large-scale projects or projects with greater impacts, priority
conservation areas may be used to offset and minimize the impacts of the take. This
approach is intended to increase the consistency of both project design and review,
reduce consultation process timeframes and delays, and contribute meaningfully to the
conservation of both species.
Please note that use of the Range-wide Programmatic Consultation for Indiana Bat and
NLEB is optional for Federal transportation projects, and transportation agencies may
choose to follow standard section 7 procedures instead. For more information on the
Range-wide Programmatic Consultation for Indiana Bat and NLEB, including User
Guide and Project Submittal Form documents, visit:
https://www.fws.gov/Midwest/endangered/section7/fhwa/index.html

V. MICHIGAN ECOLOGICAL SERVICES FIELD OFFICE CONTACT INFORMATION
Please contact the Michigan Ecological Services Field Office for more information on any
projects occurring in Michigan.
U.S. Fish and Wildlife Service
Michigan Ecological Services Field Office
2651 Coolidge Road, Suite 101
East Lansing, MI 48823
Phone: 517-351-2555
Fax: 517-351-1443
TTY: 1-800-877-8339 (Federal Relay)
e-mail: EastLansing@fws.gov
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