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SUMMARY 

The City of Bessemer is requesting consideration by the State of Michigan for a Drinking Water State Revolving Fund 

loan. This loan will make available funds for lead and lead impacted galvanized service line replacements within and 

adjacent to the 2017 and 2021 USDA project areas. Coordinating water main improvements and water service 

replacements will reduce service interruptions and expenses to the City. A loan could make funds available for 

immediate use and allow incremental readiness and commodity rate increases to repay this expense.  

The original water utilities in the City of Bessemer were built in the early and mid-20th Century. Periodic inventory and 

replacement projects have taken place since then creating a network of historic cast iron and lead oakum pipe and more 

modern ductile iron. The City has been a part of the regional Gogebic Range Water Authority (GRWA) since it began in 

1988. The Authority has been the primary water provider since 2002 when water transmission mains connected 

Bessemer to the GRWA well field. GRWA and the City collaborated on a significant water utility improvement project in 

2017 through the USDA Rural Development funding program. A second phase of improvements is currently under design 

for the 2021 USDA project.  

During these two water main replacement projects, the City and GRWA have an opportunity to inventory service line 

materials and replace goosenecks and water service lines as necessary to comply with 2018 Lead and Copper Rule 

revisions. Lead-impacted service lines identified during the 2017 USDA project and 2021 project will be replaced from 

main to meter according to EGLE guidelines.  

The City of Bessemer is located in western Gogebic County in an historic mining area. Most mining operations have 

ceased, yet natural resources remain an economic driver in terms of forestry and recreational opportunities. The 

regional population has declined in recent decades and the community’s Master Plan has prioritized urban-infill and 

downtown redevelopment, as well as other initiatives to improve quality of life.  

Many improvements to water utilities in recent years have been motivated by water quality concerns and loss of 

structural integrity. Deterioration of valves has reduced controls for hydrant flushing and other maintenance. Shallow-

burial and corroded pipe conditions have led to water main breaks and other disruptions. USDA funds have assisted in 

making system-wide improvements, but have been limited to publicly-owned property. Since the 2018 revisions to the 

Lead and Copper Rule, the City must take responsibility for lead-impacted services on private property and increase the 

scope of their investigations and replacement.  

Replacement of lead-impacted service lines will reduce the opportunity for heavy metal mobilization into drinking water. 

The negative health impacts of lead are well known and can be extremely dangerous. Although the City has not 

identified lead in drinking water samples to date, precautionary replacement is mandated by the State to protect health 

and security.  

The alternatives considered in the following report are essentially “no-action” and “optimization” by replacement and 

upgrades. Despite the relatively high cost this work in the present worth analysis, the necessity of lead-impacted service 

replacement means that “no-action” is not a possibility. The selected alternative, replacement and upgrades, can be 

completed most cost-effectively in coordination with the 2021 USDA project.  

Based on DWSRF guidance for applicant actions, numerous agencies have been invited to comment on the proposed 

work. The environmental review has identified historic structures, native species, and natural waterways which must be 

protected during construction and restoration. Project planning and specifications will incorporate mitigation efforts to 

minimize erosion and habitat disruption. Permit applications will be prepared for an EGLE-ACT 399 Water System 
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Construction permit, EGLE Act 451 Part 301 Inland Lakes & Streams, EGLE – Act 368 Highway ROW Encroachment, Part 

91 soil erosion and sedimentation control, and a joint-permit with USACE.  

The 2017 USDA project has informed expected scope of work of the following report. The incidence of galvanized service 

lines in need of replacement was approximately 15%. For the purposes of conservative budgeting, the City has assumed 

20% of the remaining work will expose   service lines. The estimated cost of each replacement is based on previous work 

in Bessemer and a comparison with other municipalities in the Upper Peninsula of Michigan.  

The City is putting updating their water rate structure to accommodate necessary loans for the 2021 USDA project and 

the associated water service replacement. Based on existing rates and median household income, Bessemer qualifies as 

a disadvantaged community and may therefore opt for a 20-year, 30-year, or 40-year DWSRF loan period if a loan is 

approved by the State. Projected operating budgets and payment scenarios are included based on a 30-year loan 

repayment. 

The City is planning to coordinate service line replacements with the 2021 USDA project and the Michigan Department 

of Transportation (MDOT) construction on US Highway 2. The approximate schedule will include bidding in Fall 2020 and 

start of construction in 2021. These projects are estimated to take up to three years for substantial completion. 

Coordinating these improvements will reduce mobilization and construction costs, reduce interruption to residents, and 

improve water service quality and safety within the City of Bessemer for many years to come.  

1. Project Background  

A major project has been proposed to improve the existing water distribution system in the City of Bessemer. The City of 

Bessemer is located in western Gogebic County, in the western tip of Michigan’s Upper Peninsula.  The City no longer 

operates their own source wells since the Gogebic Range Water Authority (GRWA) well field and water treatment plant 

installation in 2002. The majority of the current water distribution system was installed during the early to mid-20th 

century, including the majority of private service lines. The City of Bessemer and regional GRWA have invested in 

extensive water main replacements in recent years. Remaining portions of the original water system have undersized 

main, with unreliable valves and pumping equipment.  This makes it difficult to serve the community with a reliable 

water supply.  Older main is comprised of cast iron pipe, while recent replacements have been ductile iron. 

Figure 1. Location Map 
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The City and GRWA recently underwent a comprehensive SAW asset management program for its wastewater and 

stormwater systems. These efforts revealed problem areas that will be addressed by improvements in the 2017 and 

2021 USDA projects.  It is imperative for the City to also have reliable water distribution lines to protect the health and 

safety of its citizens and visitors.  The City is also responsible for complete replacement of lead-impacted galvanized 

service lines as construction progresses. Further details of completed investments, projects in-progress, and planned 

improvements will be included in the following summary and analyses.  

a. Delineation of Study Area 
The area of study is within the legal boundaries of the City of Bessemer. Areas proposed for DWSRF 
consideration are adjacent and complementary to the mainline water and wastewater improvement projects of 
2017 to 2019 and under-design for 2020 to 2023.  
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Figure 2. Study and Service Area 
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b. Land Use 
Prior economic growth and development in the region was dependent upon the iron ore mining industry; recent 
growth in the City has been related to tourism, winter skiing, and the logging industry.  Land within the City of 
Bessemer is primarily residential and commercial, with small areas of light industrial use.  

The City’s 2017 Master Plan includes numerous goals to improve environmental health within the next 20 years. 
Among the first of these goals is to stop decay of building stock, reducing blight and brownfields and 
encouraging infill. Eighty-one percent of Master Plan Survey respondents said improving the water system was 
important or very important to them.  The community is prioritizing tourism of the natural recreation 
environment and historic structures, from the Iron Belle Trail to the Downtown area.      

Figure 3. Land Use 

 

c. Population Projections 
The City of Bessemer and surrounding areas have experienced significant population loss in recent years due to 
the disappearance of the mining industry. The following table reports census numbers in the prior four decades 
and forecasts a population stabilization in the near future.  
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Table 1:  Population Statistics 

Entity (a) 1980 1990 2000 2010 2020 2030 2040 

        

City of Bessemer 2,553 2,272 2,148 1,905 1,900 1,900 1,900 

Bessemer Township 1,560 1,374 1,270 1,176 1,170 1,170 1,170 

        

City of Wakefield 2,591 2,318 2,085 1,851 1,850 1,850 1,850 

Wakefield Township 465 452 364 305 300 300 300 

        

City of Ironwood 7,741 6,849 6,293 5,387 5,380 5,380 5,380 

Ironwood Township 2,331 2,303 2,330 2,333 2,330 2,330 2,330 

        

Gogebic County (b) 19,686 18,052 17,370 16,427 13,914 13,385 12,759 
(a) 1980 – 2010 based on published US Census figures  

(b) County Data 2020-2040 based on 2019 report, “Michigan Population Projections by County Through 2045” 

d. Water Demand 
The Bessemer water distribution system supplies water to 754 residential customers within the city and 103 
other users, such as churches, schools, government buildings, small commercial, and apartment buildings. 
Internal services improved by GRWA projects are included as “GRWA properties” within the service area; 
ownership of those assets will revert to the City after complete payment of 2013 USDA loan by GRWA.   

The City of Bessemer records and bills water use for City of Bessemer properties and GRWA served properties. 
The following table illustrates the customer base and typical monthly demand within the City’s water system 
(using 2018 data).  

Table 2: City of Bessemer Water Demand 

  Number of  Water Usage 

Customer Users (Gallons) 

Residential Dwellings 754 1,541,500 

Small Commercial 61 425,600 

Industrial 6 141,000 

Government 19 81,000 

Churches 3 7,500 

Apartment Buildings 10 54,000 

Schools 4 108,000 

GRWA properties  132 varies 

Totals 989 2,358,600 
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e. Existing Facilities 
The City of Bessemer’s original water system was installed during the early and mid-1900’s. Older areas and 
private service lines not yet replaced still have lead jointed cast iron pipe and a mix of copper and galvanized 
services.  Older portions of the distribution system also have limited valve numbers and several non-functioning 
valves, as well as questionable fire hydrant capacity due to the undersized main. New expansions of the 
distribution system utilize modern ductile iron pipe and 8” minimum diameter water service where fire 
protection is provided. 

In 2002, the City operated water source wells were decommissioned and replaced by water from the Gogebic 
Range Water Authority (GRWA) North Bessemer Well Field and Treatment Facility.  Drinking water is treated by 
chlorination before it is stored in the Mt. Joy facility for use in the distribution network. No chlorination, 
residuals handling, or residuals disposal is performed by the City of Bessemer.  

Other water distribution assets remain in operation, including the Rock Bluff Reservoir, Tourist Park Booster 
Pump Station, and Tilden Tank. The 1.2-million-gallon Bluff Reservoir was mined out and constructed in 1938. 
The Reservoir was last inspected in 2007 and additional inspections and assessment will need to be done. The 
City is undertaking some repairs and may pursue replacement by a new storage tank in a different area.    

The City’s Tourist Park Booster Pump Station and 62,000-gallon enameled-steel Tilden Tank were brought on-
line in 1987. This project was completed to supply customers who live at higher elevations in the south portion 
of the City, including Tilden and Palms locations.  A number of structural and painting repairs (to be completed 
by the City) were recommended in a 2007 inspection report. The Tourist Park Pump Station equipment has 
exceeded its expected useful life (25 years), has become unreliable, and should be replaced. 

In 2014, the City received funds from Community Development Block Grant Program (CDBG) to address broken 
water main located in small reaches of Longyear, Colby and 1st Avenue. More than twelve breaks occurred in a 
ten-year period from 2003-2013, including numerous breaks along US2, on N Cedar Ave, E Gold, E Colby, and N 
Moore.    

Current water meters require bi-monthly readings at residences and monthly readings at businesses. This 
requires considerable time from City staff, and plans are in place to upgrade and replace existing meters. The 
water ‘waste’ detailed in previous reports may be in part because of unmetered water use (2018 PER reported 
33% of production water is lost comparing bulk purchase to billed distribution.)  

The City of Bessemer and GRWA are collaborating to provide quality service and improve climate resiliency. 
Tightening water and sewer networks is reducing water waste, storm inflow, and groundwater infiltration. Deep 
burial and improved valves are improving resiliency to extreme cold events. GRWA is managing backup power 
(including generators) for water treatment services.  

The existing water system is summarized in Table 3 in terms of structures and lengths, customers and rate 
structure. Figure 4 summarizes the geographic extent of the existing system and includes service areas operated 
by GRWA/and City of Bessemer. Both utilities have seen substantial upgrades in recent years, as detailed above.  
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Table 3: Existing Water System Summary 
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Figure 4. Existing Water System (with Facilities) 
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2. Summary of Project Need 
Reliable operation of water distribution lines within the City of Bessemer’s utility systems is imperative to protect the 

health and safety of the City’s citizens and visitors.  Traditional lead and cast iron components may expose users to 

unsafe levels of exposure. Deficient water mains can waste clean water and permit contamination of treated drinking 

water.  Unplanned failures and down-time during repairs affects the ability of the distribution system to safely and 

adequately serve the system users.  

The State of Michigan recently changed its lead and copper drinking water rules to require water service material 

identification and complete replacement if lead-impacted service lines.  The City must take responsibility for service 

lines on privately owned land to the meter within each house. 

Service identification and replacement should be completed as water main improvements continue. A large portion of 

Bessemer’s original water pipes and structures are at least 90 years old with pipe and joint materials not up to modern 

standards.  Leaking joints, structural problems, and capacity issues require increasing operation, maintenance, and 

repair expenditures. Older portions of the water distribution system also have a deficient number of and several non-

working valves, which hinder operation abilities to isolate portions of the system.  Many older hydrants are 4” diameter, 

raising questions about their effective fire capacity.  As these repairs and replacements are made, the City is lawfully 

required to replace all discovered lead-impacted service lines.  

A. The City and GRWA have a history of compliance with drinking water standards.  

a. No records of acute or non-acute violations of a maximum contaminant level.  

b. Satisfactory evaluation of the existing GRWA treatment facility.  

c. No history of waterborne disease outbreaks. 

d. GRWA completed 2018 water asset management and is currently building a model of the system. The 
Authority plans to update a reliability study after USDA projects. 

B. No recent Orders or Enforcement Actions.  

C. Some drinking water quality problems, as described in narrative. 2018 letter from EGLE Drinking Water confirms 
water quality issues (included in Appendix C).   

 

Figure 5 which follows illustrates the age of the existing water distribution system. 
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Figure 5. Age of Existing Water System 
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Records of the City’s billing department indicate that water “let run” conditions occur during the winter months.  This is 
due to the fact that the water service supplying water to approximately 30 users is too shallow.  The shallow water 
mains have the potential to freeze and burst, typically between late December and mid-March. To circumvent freezing 
mains, the City is forced to waste water. During the July 2017 – July 2018 fiscal year, an estimated 450,000 gallons of 
water per month was wasted by approximately 30 users during “let run” conditions.   

The City is currently performing a water asset management program which is similar in nature to the SAW program.  
Existing data such as water main age, material, etc. have been collected.  Inventory efforts are not yet complete, but 
current progress indicates that the majority of main recently replaced was installed in the early 1900’s to mid-1920’s.  
See examples of the existing water main deterioration below, including sediment intrusion, scale and reduced diameter.  
Accumulated debris also prevents proper operation of valves, as it may wedge in the valve seat and prevent a proper 
seal.  This limits the ability of the City to develop a proper operations and maintenance valve exercising schedule.     

 

City personnel have identified the following additional water distribution system problem areas: 

• Low pressure and flow in the Tilden and Palms locations 

• Along US-2 on the west side of the City, the 6” water main has had six breaks in the last 15 years 

• Deficient bedding and/or backfill material caused breaks in 4” and 6” water mains on East Gold Street, 

west of Tamarack Street and East Colby Street, west of Peck Street 

• Areas with lead gooseneck and galvanized services in operation 

Figure 6. Deteriorated Water Main in Bessemer 
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The following are a sampling of items found during construction: 

1. Lead goosenecks 

2. Non-working valves  

3. Leaking main lines (including treated water infiltrating into the sanitary system) 

4. Line locations different from current mapping both horizontally and vertically 

5. Line materials different than shown in City inventory 

a. Projected Needs for the Next 20 Years 
The Capital Improvement Plan summary (dated May 2019) for the City of Bessemer currently includes water and 
sewer replacements in the city as a top priority. Additional projects include rerouting Black Jack line (to prevent 
localized low pressure and increase Bluff Reservoir utility), Tilden Tank cleaning and repainting, meter 
replacement and the development of a Water Plan. 

b. Exploratory Well Investigations/Well Site Selection/Test Well Drilling Procedures 
This City will not require exploratory well investigation or site selection because existing water sources are 
providing high quality water within a regional network.  

3. Analysis of Alternatives  
The driving force behind this DWSRF plan is the necessary replacement of lead-impacted water service lines. The 

following discussion of alternatives reflects the best estimation of needs based on current information.  

Alternate 1: No-Action 

Without replacement or rehabilitation, water main aged beyond its design life will continue to fail at the current rate or 

an increased pace. Corroded pipes may continue to break and leak, causing water waste and interrupting service. In 

unbroken pipes, scale and debris will reduce fire flow and drinking water capacity, potentially discontinuing service.  

If City of Bessemer fails to replace water service lines between water main and residences, it will be out of compliance 

with current Michigan lead and copper rules. Non-compliance would likely result in additional fines and negative human 

health impacts.  

Alternate 2: Optimum Performance of Existing Facilities 

The City of Bessemer and GRWA are investing in optimization of the City and regional water systems. Water treatment 

at the source wells is treated and tested on a regular basis. Priority one water main has been replaced in many areas of 

the City and priority two areas are currently under design. The work proposed in this project plan will leverage 

completed improvements to provide increased safe service system-wide.  

To date, water system improvements have been limited to public assets. With the recent implementation of lead and 

copper rules, the City must now take responsibility for service lines on private property. The State of Michigan, at this 

time, is not accepting any alternative to direct replacement of these direct-to-home services.   
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Alternate 3: Regional Alternatives 

This alternative has already been implemented and the Bessemer system is part of a regionalized approach to source, 

treatment, and transmission with the other GRWA members. 

Bottled water delivery is not considered a feasible regional alternative for residential or commercial water provision at 

this time. There is no local provider of bottled water or network for distribution of a minimum daily volume, therefore 

there is no alternative for water service lines.  

4. Principal Alternatives  
Replacement of lead impacted services is the only viable alternative to meet the mandated requirement to remove 

those services from use.  This project funding is planned for replacement of known galvanized lines from the 2017 

project plus an estimated twenty percent of the water services within the City distribution system (total of 107 services). 

a. Monetary Evaluation 
Evaluation of alternatives must include consideration of costs. Disadvantaged status communities must use a 30 
year planning period. 

A. A basic Present Worth Analysis is included in this analysis (see Table 4). The project proposed for DWSRF 
funding is primarily service replacement on private property. Although this infrastructure is essential in 
maintaining property values, copper service lines have a negligible salvage value. It is assumed that water 
service life is comparable to other conveyance utilities (estimated 50-year life).  
Although there is no publicly available information from the State regarding the cost of non-compliance 
penalties from the State of Michigan, it was assumed that fines will occur.  

B. Discount rate in 2020 as reported by the Federal Reserve is 0.2%.  

C. Salvage Value resulting from straight line depreciation is as follows: Conveyance utilities for 50 years, water 
distribution structures for 30-50 years, pumping and treatment equipment for 15-20 years.   

D. This project will not have any effect on energy use or land ownership, therefore no escalating values are 
necessary.   

E. Interest charged during construction is considered insignificant compared to the overall capital cost of 
alternatives. Basic estimates of project costs are included in Table 3 below.   

F. The City typically operates using a conventional design-bid-build method. The primary alternatives would be 
to have City employees do the work directly, or to have residents replace their own services as necessary. 
The primary barriers to these two alternatives include the small size of the City workforce and the technical 
demands of service replacement, which are best completed with uniform quality and record keeping.  
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Table 4: Estimated Cost of Alternatives 

Item 
Alternate 01  

No Action 
Alternate 02 
Replacement 

Construction $0 $486,583 

Contingency $0 $48,658 

Legal, Administrative, & Financing $0 $35,000 

Engineering $0 $130,000 

Project Total $0 $700,241 
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Table 5: Present Worth Analysis

 

 

b. Environmental Evaluation  
The City of Bessemer has considered the impact of these recommended improvements. The areas most affected 
have already been impacted by the original construction of water main and service lines. The necessary 
disruption of replacement must be performed with conservation in mind. Per DWSRF recommendations, 
numerous agencies have been invited to review and comment. Correspondence with State Historic Preservation 
Office and other collaborators are included in Appendix C.   

 

Cultural resources 
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The City of Bessemer has identified a number of cultural priorities and resources in their Master Plan. Among 
these are the historic downtown area, the built and cultural legacy of mining history, and recreational 
opportunities such as skiing and biking. These facilities will require lead and galvanized pipe replacement to 
remain in operation.  

The Natural Environment  
Gogebic County is renowned for its natural beauty, including water features and topography. The Master Plan 
expresses a desire for “infill” to reduce existing vacant or deteriorated properties within the current reach of 
utilities. This approach will protect the neighboring, natural environment.  

c. Mitigation 
Planned improvements are most likely to affect soil structure and plants adjacent to roads’ right-of-way. 
Mitigation will require typical soil erosion and sediment control measures. Construction should also be limited to 
daytime, work-week hours as much as possible to avoid disruption to residents and wildlife.  Service line 
replacements will likely require restoration of some lawn areas, sidewalks, etc. which is typical and addressed 
within construction specifications/contracts.  

d. Implementability and Public Participation 
The citizens and employees of Bessemer have been heavily involved with infrastructure improvements in recent 
years, including responses to a survey regarding the Master Plan  

The required replacement of water service lines on private property is a concern for City of Bessemer residents. 
Replacing all galvanized services by the year 2050 will require an exhaustive use of public financing and effort. 
Concerns from citizens, City Council and City employees have motivated this application for DWSRF lending.  

e. Technical Considerations 
The selected alternative will comply with Act 399 and be designed to meet guidelines included in 
“Recommended Standards for Waterworks” and Michigan EGLE rules and regulations.   

f. Residuals 
No proposed alternative will generate residuals.  

g. Contamination 
The proposed water improvements must consider site contamination and material contamination. The City of 
Bessemer does have several properties included in the website for contaminated sites (see Appendix C).  
Construction contract specifications will cover dealing with contaminated material encountered whether it 
involves leaving it in place or off-site regulated disposal. 

h. New/Increased Water Withdrawals 
No proposed alternative includes new or increased water withdrawals.  Utility construction trench dewatering 
will be minimal and localized with methods governed by construction contract documents.  

5. Selected Alternative  
The option to Optimize Existing Facilities via upgrades and replacement is the selected alternative since it is the only 

viable alternative to accomplish the mandated removal of lead impacted water services.  

a. Design Parameters 
Water services must be free of lead components or galvanized materials likely to have been affected by lead in 
compliance with the 2011 Reduction of Lead in Drinking Water Act and State of Michigan Lead and Copper Rule. 
Each water service should be individually metered.  
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b. Hydrogeological Analysis 
Because the proposed improvements do not include any changes to water source wells, no hydrogeological 
analysis is included in this report.  

c. Finalization of Well Design 
No well design is necessary for the proposed water system improvements.  

d. Maps 
Figure 7 which follows illustrates the existing water system, current projects, and proposed future 
improvements within the City of Bessemer.  
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Figure 7. Proposed Project Areas 
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e. Schedule for Design and Construction 
The schedule for water service replacements must be coordinated with the larger, 2021 USDA project.  

Table 6: DWSRF Project Schedule 

Item Target 

DWSRF Application Submittal April 2020 

DWSRF Acceptance Fall 2020 

Funding Commitment Fall 2020 

Start Design Fall/Winter 2020 

Land & Easements Acquisition Not Applicable 

Permits Spring 2021 

Advertise for Bids Summer 2021 

Funding Closing Winter/Spring 2021 

Contract Award Spring 2022 

Construction 2022-2027 

Substantial Completion Fall 2022 

Final Completion & Initiate Operation Summer 2023 

f. Cost Estimate 
A brief summary of planning, design, and construction costs is included below. Coordinating water main and 
service replacement efforts with the USDA project is likely to reduce overall environmental costs in addition to 
possible savings in mobilization.  

Table 7:  Project Costs 

Item Est. Cost Est. Total 

Construction   $486,583 

Contingencies   $48,658  

Administration, Legal, Bonding, Permits, & Misc.   $35,000 

Engineering     

Planning & Design $30,000    

Bidding $10,000    

General Engineering During Construction $15,000    

Post Construction Services $13,000    

Resident Project Representative $46,000   

Additional Services – Design Related $8,000    

Additional Services – Construction Related $8,000    

Engineering Total   $ 130,000 
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Item Est. Cost Est. Total 

Total Capital Cost   $ 700,241 

 

a. User Costs 
The user costs associated with DWSRF lending have been incorporated into the operating budget associated 
with the current USDA project. Rate increases must be sufficient to cover both expenses.  
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Table 8: Water Operating Budget  

 

A debt amortization table is included based on the current 2% interest rate for a 20-year or 30-year loan. The 
State of Michigan may deem the City of Bessemer as a disadvantaged community, which will allow the option of 
a 40-year loan period. At this time, the City is planning on a 20-year payback period.  
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Table 9:  Loan Repayment Bond Schedule 

 

b. Disadvantaged Community 
A “Disadvantaged Community Status Determination Worksheet” is included with the final project plan submittal 
(see Appendix B). Preliminary State review has confirmed the City of Bessemer qualifies as a disadvantaged 
community based on their current and projected debt service, median household income, and user rates.  

c. Ability to Implement the Selected Alternative 
The proposed improvements are within the City of Bessemer’s legal authority, managerial capability, and 
financial means. The City of Bessemer has extensive experience regarding replacement and rehabilitation within 
existing Right-of-Way or easements generated for previous projects. The City will need to follow EGLE guidance 
regarding service replacements on private property.  
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6. Environmental Evaluation  
The correspondence regarding Environmental Review was initiated in February and March of 2020, including a project 

summary, regional map, project map, and Part 106 application materials. Numerous agencies were invited to respond 

with comments for incorporation into the Project Plan. Justification for letters and completed responses are summarized 

below and included in full in Appendix C.  

a. Historical/Archaeological/Tribal Resources 
A preliminary review and detailed review were provided by the State Historical Preservation Office (SHPO) and 
review of the Michigan Department of Natural Resources inventory, including the Colby Mine memorial, 
Gogebic County Courthouse, Main Street/Black River Bridge, Powder Mill Creek Bridge, and Keystone Bridge. 
Any work adjacent to these structures should avoid direct or indirect impacts on listed structures. The formal 
SHPO response affirmed that the proposed project will have no adverse effect on historic properties within the 
area of potential effects.  

Four letters were sent regarding Tribal historical preservation, including Hannahville Potawatomi, Keweenaw 
Bay Indian Community, Lac Vieux Desert Band of Lake Superior Chippewa Indians, and Sault Ste. Marie Tribe of 
Chippewa. No responses have been received.  

b. Water Quality 
A letter was sent to the local water resources division regarding stormwater discharge permits (in an area of 
construction greater than one acre). Formal response from EGLE was received on 4/13/2020 requiring Part 91 
Soil Erosion and Sedimentation Control (SESC) plan and permit application.  The project area will exceed five 
acres, and therefore requires application for Rule 2190 Construction Site Storm Water (CSW) Permit-by-Rule to 
be submitted in MiWaters.  

No letter was required for facility discharge permits because no changes were being made to the NPDES; nor is 
any water withdrawal or dewatering necessary.  

c. Land/Water Interface 
The construction erosion impact requires a letter regarding land and water interface.  The proposed water 
system improvements will not include or affect on-site septic systems, treatment lagoons, berms, or natural 
national landmarks. 

The U.S. Fish and Wildlife Service identified freshwater forested shrub wetland, freshwater pond habitat, and 
riverine habitat within the City of Bessemer. No water services are expected to cross wetland areas.  

d. Endangered Species 
The U.S. Fish and Wildlife Service provided Information for Planning and Consultation on their website portal. 
Native endangered or threatened species include Canada Lynx, Gray Wolf, Northern Long-eared Bat, Red Knot 
bird. Additional migratory birds protected by the Migratory Bird Treaty Act and the Bald and Golden Eagle 
Protection Act include the Bald Eagle, Golden-winged Warbler, Lesser Yellowlegs, Semipalmated Sandpiper, and 
Wood Thrush. The Michigan Natural Features Inventory (MNFI) makes available County Element Data regarding 
natural features currently or historically recorded in the county which is included in Appendix C.  

The formal response from MNFI specifies four federally listed species likely to occur in Gogebic County, Michigan 
including: the federally endangered Gray wolf, federally threatened Northern long-eared bat, federally threated 
Rufa red knot, and federally threatened Canada Lynx. There appears to be suitable habitat for Gray Wolf and 
Canada Lynx within a 1.5-mile project buffer. No landuse activity will be allowed within the primary zone of the 
gray wolves or to the detriment of snowshoe hare populations supportive to Canada Lynx. General bat 
protection standards should limit tree-cutting activities to October 1-March 31 when possible. Tree removal 
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during June or July and any activity which could increase spread of white-nose syndrome should be avoided. 

e. Agricultural Land 
No farmland conversion is planned as a part of this project. The environmental review from USDA Natural 
Resources Conservation service concluded that the project was unlikely to affect any prime or unique farmland.  

f. Social/Economic Impact 
There is no safe amount of lead in drinking water, and the negative health impacts of exposure, especially to 
children, are well known. There are emotional and community benefits to water security, for example: reducing 
anxiety, improving gastrointestinal health and brain development, improving hygiene and quality of life.  

g. Construction/Operational Impact 
In terms of air quality, EGLE advisement is to control fugitive dust emissions by use of water or other dust 
suppressants on the work site. Dust suppressants should be used as necessary to prevent injurious effects or 
unreasonable interference of life and property. 

There are several areas of recorded contamination which are within or nearby the project area. Four Leaking 
Underground Storage Tanks (LUST) and three sites of environmental contamination were identified on the 
Michigan EGLE Environmental Mapper inventory. EGLE provided Baseline Environmental Assessments and 
additional details regarding soil and water sampling results, maps, and “Due Care Plan” for these properties.  

h. Indirect Impacts 
The indirect impact of non-replacement of lead and galvanized service lines could be the loss of reputation and 
erosion of trust between the government, citizens, and neighboring communities.  

7. Mitigation Measures 
Based on responses from environmental reviewers, the primary detrimental impacts and mitigation measures will 

be short term construction related.  Mitigation measures to prevent soil erosion, dust, and habitat disruption will be 

developed during the design and permitting process and implemented via requirements included in project 

construction contract documents.  

8. Public Participation  

a. Public Meeting 
The need for water service replacement and planning for a Michigan DWSRF funding request have been openly 
discussed at numerous public City Council meetings in 2019 and 2020. Advertisement for the public hearing will 
begin in May 2020.  

b. Formal Public Hearing 
A Public Hearing will be held on June 15 at the Bessemer City Hall. The City has been in contact with EGLE 
regarding appropriate measures during “Stay home, Stay safe” guidelines for public gatherings.  

c. Public Hearing Advertisement 
The Public Hearing will be advertised in the Ironwood Daily Globe on May 4th, 2020 with Proof of Publication 
will be included in Appendix F. A draft is included in Appendix F.  

d. Public Hearing Transcript 
A transcript will be included in Appendix F. 

e. Public Hearing Contents 
A summary of information presented at the public hearing will be included in Appendix F. 
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f. Comments Received and Answered 
Any comments received on the project plan and responses to them are included in Appendix F. 

g. Adoption of the Project Plan 
A resolution adopting the Project Plan can be found in Appendix F. 
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Item Description Percent of Services Affected Unit Quantity Unit Price Total Cost

1 1" Type 'K' Copper Water Service (Private Property) 100% LF 25 $35 $877.50

2 Connect to Existing Water Service 1/2" to 1" 100% EA 1 $750 $750

3 Sidewalk Replacement 75% SF 64 $6.50 $416

4 Restoration 100% EA 1 $750 $750

5 Driveways Replacement - Asphalt (23 SY Each) 40% SY 23 $40 $920

6 Driveway Replacement - Concrete (23 SY Each) 40% SY 23 $75 $1,725

7 Home Connection Allowance (Basement) 100% EA 1 $800 $800

Total $4,547.50

Item Description Percent of Services Affected Unit Quantity Unit Price Total Cost

1 1" Type 'K' Copper Water Service (Private Property) 100% LF 2200 $35 $77,220

2 Connect to Existing Water Service 1/2" to 1" 100% EA 88 $750 $66,000

3 Sidewalk Replacement 75% SF 4224 $6.50 $27,456

4 Restoration 100% EA 88 $750 $66,000

5 Driveways Replacement - Asphalt (23 SY Each) 40% SY 809.6 $40 $32,384

6 Driveway Replacement - Concrete (23SY Each) 40% SY 809.6 $75 $60,720

7 Home Connection Allowance (Basement) 100% EA 88 $800 $70,400

Estimated Services To Be Replaced

Total Services in 2021 Project 390

Anticipated 15% Replacement 59 $268,302.50

Known Galvanized Services from 2017 Project 29 $131,877.50

Total Services To Be Replaced 88

Total Services To Be Replaced 88

Estimated Cost  Per Service $4,547.50

Total Costs for Replacement $400,180.00

Total Services To Be Replaced 107

Estimated Cost  Per Service $4,547.50

Total Costs for Replacement $486,582.50

Contingency $48,658.25

Engineering and Administrative Costs $165,000.00

Total Capital Cost $700,240.75

Per Service Costs

Overall Service Replacement Costs - Entire Project

Total Estimate of Funds Needed

Total Funds Needed - Alternative - 20% Replacement
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EGLE Environmental Assistance Center  Michigan.gov/EGLE 
Telephone: 1-800-662-9278 Page 1 of 2 EQP6580 (10/2019) 

 
M ICHIG AN DEP ARTMENT OF ENVIRONMENT,  GRE AT L AKES,  AND ENERG Y 

FINANCE DIVIS ION 
CLE AN W ATER AND DRI NKING W ATE R S T ATE REVOLVING FUND/  

STR ATEGIC W ATER QU AL ITY INI TI ATIVES FUND 
 

INTENT TO APPLY FORM 

 

This form should be submitted by all applicants seeking funding in the next five years. Applicants 
participating in the ITA process receive early indication of the funding outlook for their project(s).   

DATE:  _March 2nd, 2020  

PROJECT(S) NAME (Brief Identifier): Drinking Water System Improvements  
PROJECT(S) PURPOSE (Including general location and public health or water quality issue being 
addressed): DWRF funds would be used specifically to replace lead impacted water service lines 
located beyond City street right-of-way identified during the 2017 and 2021 USDA-RD water and 
wastewater system improvement projects.  Proposed work is located at numerous sites throughout 
the City of Bessemer and may include pipe and valve replacements, equipment upgrades, and 
restoration.  Coordinating service line replacements with USDA-RD and MDOT Highway US-2 Rebuild 
will increase overall efficiency and reduce environmental and service impacts.  
 
Applicant Legal Name: City of Bessemer, MI  

Applicant Contact Name: Charly Loper Title: City Manager 

Mailing Address (street, city, state, zip+4): City Hall, 411 South Sophie Street, Bessemer, MI  49911 

Phone No.: 906-663-4311 Email: charly.loper@bessemermi.org 

Consulting Engineer Name* (if applicable): Darren Pionk  Firm: C2AE 

Mailing Address (street, city, state, zip+4): 1211 Ludington Street, Escanaba, MI  49829 

Phone No.: 906-233-9360 Email: darren.pionk@c2ae.com 

PROJECT INFORMATION 

Applicant Population: 1,900 Population Served by Project: 1,900 

Treatment Facility Name (if applicable): (NOT IN PROJECT) source GRWA North Bessemer Well Field 
and Treatment Facility 

Estimated Total Project Cost: $11,120,000 

Year 1 Costs: $5,500,000  Estimated Year 1 Costs Financed Through SRF: 
Through DWRF - $300,000 

Future Year Costs (if applicable): $5,620,000 Estimated Future Costs Financed Through SRF: 
Through DWRF - $400,000 

Other Funding Sources (check all that apply):  ☒MDOT  ☐MEDC  ☒USDA Rural Development   

☐Other Financing/Funding Agency: Click here to enter text.   

Proposed Construction Start Date (mm/yyyy): 04/2021 



EGLE Environmental Assistance Center  Michigan.gov/EGLE 
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Completed Project-Related Planning Documents (check all that apply; do not need to submit at this time):  
☒Capital Improvements Plan  ☒Asset Management Plan  ☒Preliminary Engineering Report  ☐
Environmental Report  ☒Project Plan  ☐Infiltration & Inflow Study  ☐Sanitary Sewer Evaluation Study  
☐NASSCO Report  ☐Watershed Management Plan  ☐Master Plan  ☐Reliability Study  ☐Other: Click here 
to enter text.  

ADDITIONAL INFORMATION 

Disadvantaged Community (as determined by EGLE)?  ☐Yes  ☐No  ☒Unknown 

For a preliminary determination from EGLE, complete and attach the Disadvantaged Community Status 
Determination Worksheet. 

Does the proposed project include any green infrastructure, water or energy efficiency improvements, or 
other environmentally innovative activities?  ☐Yes  ☐No  ☒Unknown 

If yes, please describe: Click here to enter text. 

 
Deadlines: The ITA form may be submitted at any time, but is due on or before April 1, to allow for sufficient 
time for the pre-application meeting and to be placed on the DWSRF or CWSRF/SWQIF Project Priority List 
(PPL). 
 
Pre-Application Meeting: The applicant will be contacted by an assigned Water Infrastructure Financing 
Section (WIFS) project manager within 14 days of receipt of this ITA form to schedule a pre-application 
discussion. This meeting can help to identify project funding opportunities and challenges earlier in the 
planning stage to better guide the efforts of the applicant and their consulting engineer. Suggested attendees 
would include the WIFS project manager, EGLE district engineer, applicant representative(s), and any other 
applicable attendees.  
 
Questions:  Please visit our website at Michigan.gov/CleanWaterRevolvingFund or 
Michigan.gov/DrinkingWaterRevolvingFund or call 517-284-5433. 
 
Please submit this form by email to EGLE-WIFS@Michigan.gov. 

 
 



 

  Revised 9-24-19 

Disadvantaged Community Status Determination Worksheet 
DWSRF 
 
The following data is required from each municipality in order to assess the 
disadvantaged community status.  Please provide the necessary information 
and return to:  
 
Robert Schneider 
Water Infrastructure Financing Section 
Finance Division 
P.O. Box 30457 
Lansing, MI  48909-7957 
 
Or fax at 517-335-0743.    
 
If you have any questions, please contact Robert Schneider at 517-388-6466. 
 
1.  Total amount of anticipated debt, including the DWSRF loan on the 
water system for proposed project.      
 
 $ 8,137,943 This includes the 20/21 project and DWSRF loan. 
 
 
2. Annual payments on the existing debt for the water system.   
 

$ 380,000 
 
3.  Total operation, maintenance and replacement expenses for the water 
system on an annual basis once the proposed work is completed. 
  
 $ 475,000          
   
 
4. Number of "residential equivalent users" in the system. 
 
    1154  
 
The provisional determination is based on an anticipated loan amount.  Final 
determination will be based upon awarded loan amount.     
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PROJECT SUMMARY 
For Environmental Reviews 

 
CITY OF BESSEMER, MICHIGAN 

DRINKING WATER IMPROVEMENTS 
 

February 2020 
 

Administrative 
 
The City of Bessemer, Michigan has contracted with C2AE Engineers of Escanaba to prepare a 
Drinking Water Revolving Fund (DWRF) Program Project Plan.  The purpose of the Project Plan 
is to evaluate needs and recommend alternatives for improvements to the Bessemer drinking 
water distribution system.   
 
Project Planning Area 
 
Project planning concentrates on the existing pipe network within the City limits (T47N, R46W, 
Sections 4, 8, 9, 10, 14, 15, and 16).   The City is located in the western portion of Gogebic 
County near the west end of Michigan’s Upper Peninsula. 
 
Existing Facilities 
 
The City of Bessemer water distribution system is interconnected with the larger Gogebic Range 
Water Authority that serves the larger Bessemer area.     
 
Water is purchased from GRWA and distributed throughout the City via two elevated water 
storage locations, the Bluff Reservoir and the Tilden Tank. Water is metered for the City as a 
whole and at individual buildings.  
 
Much of the City’s distribution system dates back to the original construction in the early 1900s.  
A significant upgrade to water and wastewater utilities was completed between 2017-2019 and an 
additional project is planned for 2021-2024. Additional improvements to storage and metering are 
within the Capital Improvement Plan.  
 
Need for the Project 
 
Reliable operation of water distribution lines within the City of Bessemer’s utility systems are 
imperative to protect the health and safety of the City’s citizens and visitors.  Deficient water 
mains can waste treated water and permit contamination of treated drinking water.  Unplanned 
failures and downtime during repairs affects the ability of the distribution system to safely and 
adequately serve the system users. Traditional lead and cast iron components may expose users to 
unsafe levels of exposure.  
 
The original water pipes and structures are at least 90 years old.  Pipe and joint materials are not 
up to modern standards.  Leaking joints, structural problems, and capacity issues require 
increasing operation, maintenance, and repair expenditures. Older portions of the water 
distribution system also have several non-working valves, which hinder operation abilities to 
isolate portions of the system.  Many older hydrants are 4” diameter, raising questions about their 
effective fire capacity.   
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The circumstances unique to this DWRF application are because the State of Michigan recently 
changed its lead and copper drinking water rules to require water service material identification 
and possible replacement.  The City must afford replacement costs for service lines on privately 
owned property. These areas have been traditionally outside the scope of USDA funds and must 
therefore be incorporated to the City budget.  
 
Alternatives Considered 
 
Cost effectiveness of treatment and distribution alternatives has been an ongoing evaluation.  
Based on the cost effectiveness analysis and long term desires of the City, this DWRF application 
will be focused on improvements to the existing water system and replacements of service lines. 
 

 No Action – continued use of existing system as is, in violation of Lead and Copper 
Rule 

 Optimize Performance of Existing Facilities – Minimize new construction with direct 
replacement of distribution lines and services, maintaining current water source.  

 Regional Alternatives –Reroute the flow from a neighboring facility; already use a 
regional water source and have no alternative to individual water service lines.  

 
Recommended Alternative 
 
The current recommended alternative, pending environmental and other evaluations, is to upgrade 
the existing water distribution system adjacent to recent construction, including individual service 
lines. Water main replacement is cost effective, and replacement of galvanized service leads is 
required by law.  
 
Recommended improvements will complement work being done in the 2017 and 2021 USDA-
RD projects, including the following:  
 

 Replacement of lead and galvanized service lines 
 Replacement of water main, pipes and valves 
 Renovation of equipment in Tilden Booster Pump Station 
 Meter replacement 
 Miscellaneous 

 
Anticipated Schedule 
 
The initial project is scheduled for submission of a DWRF Project Plan in 2020 with construction 
in 2021 through 2023. 



Figure 1:  Regional Location Map

CITY OF BESSEMER
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

February 27, 2020  
 
 
Ed Lancaster, Air Quality Division 
1504 W. Washington Street 
Marquette, MI  49855 

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate Needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation 

Dear Mr. Lancaster, 

On behalf of the City of Bessemer and in light of Michigan Environment, Great Lakes and Energy guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities.  

The City of Bessemer is preparing a Drinking Water Revolving Fund (DWRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

We have enclosed a Project Summary and Location Maps. We are requesting your review and comment, within 30 days 
for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
 
 
Rebecca Bender, PE 
Civil Engineer 
 
Enclosure 
Cc:  Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  

mailto:rebecca.bender@c2ae.com
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Bender, Rebecca

From: Lancaster, Edward (EGLE) <LANCASTERE1@michigan.gov>
Sent: Tuesday, March 17, 2020 1:05 PM
To: Bender, Rebecca
Cc: Bruestle, Sydney (EGLE)
Subject: City of Bessemer Drinking Water Improvement Plans

Ms. Bender, 
 
Thank you for the opportunity to comment on the project for the City of Bessemer’s Drinking Water 
Improvements.  Based on the description in your letter, dated February 27, 2020, the main source of concern 
from an air quality perspective would be any fugitive dust that may be produced during construction 
activities.  Fugitive dust emissions are regulated, in part, by the State of Michigan Air Pollution Control 
Rule 901, which reads as follows:   
 

Rule 901 Air contaminant or water vapor, when prohibited. 
 
Notwithstanding the provisions of any other commission rule, a person shall not cause or permit 
the emission of an air contaminant or water vapor in quantities that cause, alone or in reaction 
with other contaminants, either of the following: 
 
a) Injurious effects to human health or safety, animal life, plant life of significant economic 

value, or property. 
b) Unreasonable interference with the comfortable enjoyment of life and property. 

 
The use of water or other dust suppressants may be required to control fugitive dust on the work site 
and prevent violations of Rule 901. 
 
In addition, if applicable, the demolition of a regulated structure is also subject to the asbestos NESHAP 
National Emission Standards for Asbestos Air Pollution Control Rule 942.  A thorough inspection for 
asbestos-containing materials (ACMs) must be conducted and all friable materials must be properly 
removed and landfilled prior to starting demolition activities.  If ACMs in amounts greater than the 
threshold amounts are removed, a Notification of Intent to Renovate/Demolish must be submitted for 
the renovation activities.  Even if no ACMs are found, a Notification of Intent to Renovate/Demolish 
must be submitted for the demolition activities. 
 
Please feel free to contact me, if you have any questions. 
 
Sincerely, 
 
Ed Lancaster 
District Supervisor 
Air Quality Division/Marquette District Office 
Department of Environment, Great Lakes, and Energy 
906-250-5124 
Lancastere1@michigan.gov 
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

February 18, 2020  
 
 
State Historic Preservation Office 
Michigan Economic Development Corporation 
300 N. Washington Square 
Lansing, MI 48913 
 

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation 

Dear Mr. or Ms., 

On behalf of the City of Bessemer and in light of Michigan Energy, Great Lakes and Environment guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities.  

The City of Bessemer is preparing a Drinking Water Revolving Fund (DWRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

We have enclosed a Section 106 Review Application, Project Summary, Location Maps, Area of Potential Effects (APE) 
photos, and previous correspondence from SHPO (including preliminary regional inventory and 2017 USDA project). We 
are requesting your review and comment within 30 days for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
 
Rebecca Bender, PE 
Civil Engineer 
 
Enclosure 
Cc:  Section 106 Review Application 

ER04-160 From March, 2014 
 Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  
 Area of Potential Effects Photos 
 Preliminary SHPO Response 

mailto:rebecca.bender@c2ae.com
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Note: Photo content from online source was verified by field crew in summer 2019. 

 
1. (North) Black River Road  

 

 
2. N. Moore Street 
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3. W. Alquist St. 

 

 
4. Water Works Road (to existing reservoir) 

 
 
 
 
 

Existing Bluff Reservoir 
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5. E. Iron St (north of Downtown) 

 

 
6. US 2/ W. Lead St (facing West)  



 City of Bessemer 
Drinking Water Improvements 

 DWRF Project Plan – Photos for SHPO Review 

  Page 4 of 22 

 
7. US 2/ E. Lead St (facing East) 

 

 
8. Old US 2  
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9. (North) E. Iron St.  

 
10. North Sophie St. 

 
11. South Sophie St 
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12. N. Mine St. 

  
13. S. Mine St. 

 
14. W. Galena St. (facing east) 
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15. US2 to W. Galena relocation by Massie Ave.  

 
16. S State St.  

 
17. S Hematite north of W Colby St. 
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18. S Clayberg St, N of Longyear  

 
19. E Longyear St.  
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20. E Sellar St. 

  
21. E Colby St. 
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22. S. Clayberg St, S of Colby 

 
23. 2nd Avenue, west of Mill St.  
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24. 3rd Avenue, west of Mill St.  

 
25. Spring, south of 1st Ave 
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26. Spring, south of 3rd Ave 

 
27. Spring south of 4th Ave 
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28. Spring St water main relocation to ROW 

 
29. Yale Ave (facing west) 
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30. S Glyuna St 

 
31. Eli Ave/Old Yale Ave 
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32. Eli Ave/Old Yale Ave (west of river) 

 
33. S Barber Rd 



 City of Bessemer 
Drinking Water Improvements 

 DWRF Project Plan – Photos for SHPO Review 

  Page 16 of 22 

 
34. Hill Ave, east from Barber St. 

 
35. Hill Ave to Johnson Rd (along utility line) 
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36. Granite St./ 4th Ave 

 
37. Tilden Rd near junction to north 
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38. Tilden Rd approaching A St 

  
 

39. Tilden Booster Pump Station 
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40. Tilden Tank 

 
41. Tilden Rd east of Osmosis Rd 
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42. Tilden Rd water main relocation to ROW 

 
43. Tilden Rd, Palms location (facing west) 
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Colby Mine (Memorial) 
Mining begun in 1880  
512 Spring Street, Bessemer, MI 

  

 
 
Gogebic County Courthouse 
Present day, cerca 1920 
210 N. Moore Street, Bessemer, MI 
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Main Street/ Black River Bridge  
Present day, built in 1922 
Main Street Ramsay, MI  

 
 
Powder Mill Creek Bridge  
Present day 
Near intersection of Eli Avenue and Florence Street, Bessemer, MI  

 
 
Keystone Bridge  
Present day, Constructed in 1891 
Near intersection of Eli Avenue and Florence Street, Bessemer, MI 

 



STATE HISTORIC PRESERVATION OFFICE 
Application for Section 106 Review 

 
SHPO Use Only 

  IN Received Date  /  /  Log In Date  /  /   
                
  OUT 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# 04-160 

 
a. Project Name: City of Bessemer Drinking Water Improvements 
b. Project Address (if available): Multiple streets city-wide 
c. Municipal Unit: City County: Gogebic County 
d. 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.): EPA/MDEQ DWRF Program, Project Manager, Valorie White, 517-284-5420 

e. State Agency (if applicable), Contact Name and Mailing Address: EPA/MDEQ DWRF Program, Project 
Manager, Valorie White, 517-284-5420 

f. Consultant or Applicant Contact Information (if applicable) including mailing address: C2AE, Attn. Rebecca 
Bender, 1211 Ludingon Street, Escanaba, MI 49829, rebecca.bender@c2ae.com, 906-233-9185 
APPLICANT: City of Bessemer, Attn: Neal Nelson, Public Works, 411 South Sophie Street, Bessemer, MI 
49911, 906-667-0333. 

 
 

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: Bessemer NW, Bessemer NE 
b. Township: 47N Range: 46W Section: 2-16 
c. Description of width, length and depth of proposed ground disturbing activity: 90 ft wide, 10 miles long, 7-12 ft 

deep  
d. Previous land use and disturbances: The Bessemer utilities were originally constructed in the 1920s with 

significant upgrades in 2017 and currently under design. Irregular patching and modifications have occurrred.  
e. Current land use and conditions: Land use is residential and commercial, with some industry adjacent. 
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): See attached 
project summary 

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 APE is based on pipe condition and 
criticality (priority business risk) and service locations, as all galvanized services must eventually be replaced. 
Historic structures identified within project area will not necessarily be affected by proposed work, but should 
be brought to attention of contractors and other responsible parties.  



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: Most buildings in Bessemer 
exceed 50 years of age. Direct contact by project will be replacements of existing water services. 

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: Reviewed the National Register of Historic Places and identified Gogebic 
County Courthouse; Main Street/Black River Bridge is also listed in the National Historic Register according to 
preliminary SHPO review; State Register of historic Places includes Memory Lane Park and Powder Mill Creek 
Bridge within City but outside of APE. Colby Mine is also a historic structure in nearby area, on record during 
preliminary SHPO review. Applicants also reviewed previous statements by SHPO regarding 2017 project area 
(ER04-160).  

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: The 
older buildings in the City of Bessemer fall within water distribution and wastewater collection service areas with 
most street right-of-ways previously disturbed for those utility installations.  

 
 

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 



 

 

April 16, 2020 
 
SONYA T BUTLER 
MICHIGAN DEPARTMENT OF ENVIRONMENT GREAT LAKES AND ENERGY 
P O BOX 30817 
LANSING MI 48909 
 
RE: ER20-502 City of Bessemer Drinking Water Improvements 2020, Sec. 4, 8, 9, 10, 14, 15, 16, T47N, R46W,  

Bessemer, Gogebic County (EPA) 
 
Dear Ms. Butler: 
 
Under the authority of Section 106 of the National Historic Preservation Act of 1966, as amended, we have reviewed the above-
cited 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 the effects of the proposed undertaking do not meet the criteria of adverse effect 
[36 CFR § 800.5(a)(1)]. Therefore, the project will have no adverse effect [36 CFR § 800.5(b)] on historic properties within the 
area of potential effects for the above-cited undertaking. 
 
This letter evidences the EPA’s compliance with 36 CFR § 800.4 “Identification of historic properties” and 36 CFR § 800.5 
“Assessment of adverse effects,” and the fulfillment of the EPA’s responsibility to notify the SHPO, as a consulting party in the 
Section 106 process, under 36 CFR § 800.5(c) “Consulting party review.” 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). 
 
Finally, 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. Thank you for this opportunity to review and 
comment, and for your cooperation. 
 
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.  
 
Sincerely, 
 

 
 
Martha MacFarlane-Faes  
Deputy State Historic Preservation Officer 
 
MMF:SAT:BGG 
 
copy: Rebecca Bender, C2AE 

 



 

APPENDIX C 

 
Part 3 – Tribal Historic Preservation Officers 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 



1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

February 27, 2020  
 
 
Keweenaw Bay Indian Community  
Gary Loonsfoot Jr., THPO 
16429 Bear Town Road  
Baraga, MI 49908 

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate Needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation 

Dear Mr. Loonsfoot, 

On behalf of the City of Bessemer and in light of Michigan Environment, Great Lakes and Energy guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities.  

The City of Bessemer is preparing a Drinking Water State Revolving Fund (DWSRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

We have enclosed a Project Summary and Location Maps. We are requesting your review and comment, within 30 days 
for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
 
 
Rebecca Bender, PE 
Civil Engineer 
 
Enclosure 
Cc:  Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  

mailto:rebecca.bender@c2ae.com


1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

February 27, 2020  
 
 
Lac Vieux Desert Band of Lake Superior Chippewa Indians  
Giiwegiizhigookway Martin, THPO 
P.O. Box 249 
Watersmeet, MI 49969  

 

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate Needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation 

Dear Ms. Martin, 

On behalf of the City of Bessemer and in light of Michigan Environment, Great Lakes and Energy guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities.  

The City of Bessemer is preparing a Drinking Water State Revolving Fund (DWSRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

We have enclosed a Project Summary and Location Maps. We are requesting your review and comment, within 30 days 
for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
 
 
Rebecca Bender, PE 
Civil Engineer 
 
Enclosure 
Cc:  Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  

mailto:rebecca.bender@c2ae.com


1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

February 27, 2020  
 
 
Hannahville Potawatomi Indian Community  
Earl Meshigaud 
N-14911 Hannahville B-1 Road  
Wilson, MI 49896 

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate Needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation 

Dear Mr. Meshigaud, 

On behalf of the City of Bessemer and in light of Michigan Environment, Great Lakes and Energy guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities.  

The City of Bessemer is preparing a Drinking Water State Revolving Fund (DWSRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

We have enclosed a Project Summary and Location Maps. We are requesting your review and comment, within 30 days 
for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
 
 
Rebecca Bender, PE 
Civil Engineer 
 
Enclosure 
Cc:  Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  

mailto:rebecca.bender@c2ae.com


1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

March 5, 2020  
 
 
Sault Ste. Marie Tribe of Chippewa 
Colleen Medicine 
523 Ashmun 
Sault Ste. Marie, MI 49783  

 

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate Needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation 

Dear Ms. Medicine, 

On behalf of the City of Bessemer and in light of Michigan Environment, Great Lakes and Energy guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities.  

The City of Bessemer is preparing a Drinking Water State Revolving Fund (DWSRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

We have enclosed a Project Summary and Location Maps. We are requesting your review and comment, within 30 days 
for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
 
 
Rebecca Bender, PE 
Civil Engineer 
 
Enclosure 
Cc:  Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  

mailto:rebecca.bender@c2ae.com
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

Regarding City of Bessemer DWSRF Project Planning  
February 27, 2020 

 

4. Facility Discharge Permit 

 
The proposed project does not require the current NPDES permit to be modified. Proposed drinking water 
improvements will not include any discharge to waters of the United States.   
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Part 5 – Farmland and Open Space Preservation 
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

Regarding City of Bessemer DWSRF Project Planning  
February 28, 2020 

 

5. Farmland and Open Space Preservation 

 
The proposed project is unlikely to result in the conversion of any farmland to nonagricultural uses. All work is 
within existing water distribution system.    



1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

March 5, 2020  
 
 
Michigan Department of Agriculture & Rural Development 
Farmland Preservation Program 
P.O. Box 30499 
Lansing, MI  48909 

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation 

Dear Mr. or Ms., 

On behalf of the City of Bessemer and in light of Michigan Energy, Great Lakes and Environment guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities.  

The City of Bessemer is preparing a Drinking Water State Revolving Fund (DWSRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

We have enclosed a Project Summary and Location Maps. We are requesting your review and comment, within 30 days 
for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
 
 
Rebecca Bender, PE 
Civil Engineer 
 
Enclosure 
Cc:  Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  

mailto:rebecca.bender@c2ae.com
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

Regarding City of Bessemer DWSRF Project Planning  
February 28, 2020 

 

6. Health Department Permits 

 
The proposed drinking water project will not include or affect on-site septic systems.     
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Part 7 – Lagoon Permits 
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

Regarding City of Bessemer DWSRF Project Planning  
February 28, 2020 

 

7. Lagoon Berm Permits 

 
The proposed drinking water project will not include or affect any lagoons or berms.      
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Part 8 – Natural National Landmarks 
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

Regarding City of Bessemer DWSRF Project Planning  
February 28, 2020 

 

8. National Natural Landmarks 

 
The proposed drinking water project will not include or affect any National Natural Landmarks, based on the 
listing available at the given website: https://www.michigan.gov/documents/deq/deq-ess-mfs-formsguidance-
Landmarks_526414_7.pdf  

The landmarks listed are Dukes Research Natural Area, Porcupine Mountains, and Strangmoor Bog. The 
Porcupine mountains are in Gogebic County, but not within reach of the proposed project.  

https://www.michigan.gov/documents/deq/deq-ess-mfs-formsguidance-Landmarks_526414_7.pdf
https://www.michigan.gov/documents/deq/deq-ess-mfs-formsguidance-Landmarks_526414_7.pdf
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

March 5, 2020 
 
 
Megan Webber 
Brownfield Redevelopment, Marquette District Office  
Michigan Department of Environment, Great Lakes, and Energy (EGLE)  
1504 West Washington Street 
Marquette, MI  49855 
webberm1@michigan.gov  

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate Needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation, Project Site Contamination 

Dear Ms. Webber, 

On behalf of the City of Bessemer and in light of Michigan Environment, Great Lakes and Energy guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities. We are not expecting this work 
to include any interactions with asbestos materials, but several properties of concern have been identified by DEQ 
“Inventory of Facilities” and “Leaking Underground Storage Tank” listings.  

The City of Bessemer is preparing a Drinking Water Revolving Fund (DWRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

We have enclosed a Project Summary and Location Maps. We are requesting your review and comment, within 30 days 
for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
 
Rebecca Bender, PE 
Civil Engineer 
 
Enclosure 
Cc:  Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  

Michigan EGLE/DEQ Inventory of Facilities  
 Michigan EGLE/DEQ Leaking Underground Storage Tank list 

mailto:webberm1@michigan.gov
mailto:rebecca.bender@c2ae.com


Bessemer  
Limited Review of EGLE RRD Files  
for Part 213/Part 201 Sites 
Tom Flaminio, EGLE Drinking Water 

1 
 

 

Part 213 Leaking Underground Storage Tank Sites 
 
City Public Works Facility, South State Street, Bessemer 
Facility ID 037862 
 
Initial Assessment Report, 10-28-97, Coleman Engineering 
 
A confirmed release was submitted on July 25, 1997 during the removal of two gasoline and 
one diesel underground storage tank (UST).  No soil was excavated and disposed.  USTs #1 
and #3 approximately 65 feet west of State Street, UST #2 approximately 100 feet west of State 
Street. Maximumj contaminant concentrations were benzene 330 ug/kg, toluene 4,300 ug/kg, 
ethylbenzene 3,300 ug/kg, total xylenes 30,000 ug/kg, naphthalene 9,300 ug/kg all from sample 
DG-1 from UST #1 and phenanthrene 1,600 ug/kg and flourene 1,600 ug/kg from UST #2.  
 
This was the only report in the file in the Marquette District RRD office.  
 
 
Stieger Lumber Company 
East Seller Street 
(Seller St./Tamarack Ave. Area) 
 
Initial Assessment Report 
HIS Geotrans October 2000 
  
A confirmed release report was submitted on August 19, 1999 during the removal underground 
storage tanks (UST) #1 (10,000 gasoline) and UST #2 (10,000 gallons diesel). Six groundwater 
monitoring wells were installed to investigate groundwater contamination from the gasoline 
UST.  Maximum soil contamination concentrations were benzene 27,000 ug/kg, ethylbenzene 
52,000 ug/kg, 2-methylnaphthalene 7,800 ug/kg, naphthalene 20,000 ug/kg, toluene 150,000 
ug/kg, 1,2,4-trimethylbenzene 110,000 ug/kg, 1,3,5-trimethylbenzene 47,000 ug/kg, and xylenes 
320,000 ug/kg.   
 
Maximum groundwater concentrations were benzene 160 ug/L,  ethylbenzene 200 ug/L, 2-
methylnaphthalene 70 ug/L, naphthalene 91 ug/L, toluene 430 ug/L, 1,2,4-trimethylbenzene 
1,200 ug/L, 1,3,5-trimethylbenzene 430 ug/L, xylenes 1,700 ug/L and dissolved lead 3 ug/L.  All 
were from monitoring well MW-1 adjacent to the former gasoline UST #1.  
 
What is potentially a water line shown running adjacent to UST.   
 
This was the only report in the file in the Marquette District RRD office.   
 
 
 
 
 
 
 
 
 
 



Bessemer  
Limited Review of EGLE RRD Files  
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Wayne 76 & U-Haul 
315 West Lead Street 
SE Corner of State St./Lead St. Intersection 
 
UST Site Assessment 
REI, Inc.  July 17, 1992 
 
Removed three 4,000 gallon gasoline underground storage tanks (USTs).   550 
 gallon diesel tank was also on the property.   
 
Pump Island 1 sample showed concentrations of benzene 72,000 ug/kg, toluene 390,000 ug/kg, 
ethylbenzene 85,000 ug/kg, xylenes 890,000 ug/kg  and MTBE 31,000 ug/kg.  Pump Island 2 
sample had acenaphthene 500 ug/kg, fluorene 1,000 ug/kg, anthracene 2,500 ug/kg, 
fluoranthene 1,800 ug/kg, benzo(a) anthracene 260 ug/kg and benzo(b)fluoranthene 420 ug/kg.  
 
This was the only report in the file in the Marquette District RRD office.   
 
 
Paul Karow 
105 Mine St. Bessemer 
 
Limited information in this file, minimal environmental investigation completed.   
 
Documents reviewed: 
 
Confirmed Release Report 2.22.2001 1,000 gal. gasoline UST removed. 
 
Letter 4.27.2001 from MDEQ (EGLE) to Paul Karow outlining his responsibilities for the leaking 
underground storage tank. 
 
Site Summary prepared by MDEQ:  tank removed in 1987, site assessment completed in 
February 2001.  That is the extent of environmental investigation.  
 
Site Assessment results:  Three samples (Island Area, Tank Area, Trench) 
Only detectable concentrations: 
Tank Area: 1,3,5-Trimethylbenzene (TMB) 87 ug/kg; 1,2,4-TMB 76 ug/kg 
Trench Area (piping run): 1,3,5-TMB 79 ug/kg; 1,2,4-TMB  97 ug/kg 
Island Area: benzene 57 ug/kg; toluene 210 ug/kg; ethylbenzene 63 ug/kg; p/m-xylenes 250 
ug/kg, o-xylene 140 ug/kg; 1,3,5-TMB 160 ug/kg; 1,2,4-TMB 170 ug/kg. 
 
This is the all the sampling data in the file, there are no maps.  
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Former Contratos Country Store 
10640 Prospect Drive Bessemer 
 
Approximately 1 mile east of planned work on U.S.-2, outside of the Bessemer water system 
improvement project. 
 
 
 

Part 201 Sites of Environmental Contamination 

Bessemer Plywood (Previously known as Ironwood Products) 
Yale Avenue, Bessemer 
 

Several environmental investigation reports in this file.   Information was gathered from the 

following: 

Investigation of Suspected Disposal Areas, Bessemer Plywood Corporation Property, 

Braithwaite Consultants, Inc.  April 19, 1993 

Collected 7 surface water samples (a creek, precipitation on the ground), for volatiles, metals, 

radionuclides, miscellaneous (alkalinity, chloride, ph, etc.). Detectable analytes include  toluene 

(69 ug/L), cadmium (0.9 ug/L), chromium (5 ug/L). 

Collected surface soil samples from 4 study areas for VOCs, SVOCs, PCBs, pesticides, and 

formaldehyde (all not detected), and metals.  Detected metals include cadmium (0.24 – 2.8 

mg/kg), chromium (6.2 – 41.0 mg/kg), arsenic (0.33 – 2.0 mg/kg).  

Collected 5 samples from material in deteriorated drums at the drum disposal area adjacent to 

Plywood Road. Detectable analytes include acetone 2-butanone (1,500 ug/kg), arsenic (1.6 

mg/kg), cadmium (4.2 mg/kg), lead (57 mg/kg), and chromium (24 mg/kg)/ 

Advanced 4 soil borings and collected samples for metals analysis and radionuclides.  

Detectable concentrations include cadmium 0.08 mg/kg, chromium 24 mg/kg, arsenic 2.8 mg/kg 

and lead 2.7 mg/kg.   

The 4 borings were converted to groundwater monitoring wells. No detectable VOCs, SVOCs, 

PCBs or pesticides were present.  Detectable metals include arsenic 3 ug/L and mercury 0.2 

ug/L. 

 

Results of Groundwater and Soil Testing and Radiological Surveying, Bessemer Plywood 

Corporation, RMT, Inc.  February 21, 1995 

Groundwater sampling from monitoring wells, surface water and sediment sampling, radiological 

assessment.  Surface samples from edges of a retention basins showed cadmium 920 ug/kg, 

chromium 33,000 ug/kg, lead, 13,000 ug/kg, mercury 290 ug/kg. Surface water samples showed 

cadmium 0.36 ug/L, chromium 1.4 ug/L, toluene 11 ug/L, acetone 48 ug/L, chloroform 2 ug/L.   
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Monitoring well samples showed arsenic 3 ug/L, chromium 2 ug/L, selenium 6 ug/L, cadmium 

1.3 ug/L. 

Letter from Michigan Dept. of Public Health to Chris Austin, MDNR November 4, 1994. 

Conclusion no evidence of  radiological public health and safety concerns at the site. 

 

Due Care Plan, RMT, Inc. November 11, 1999 

“No unacceptable exposure hazards are identified.  The potential for unacceptable exposures 

will be reduced by the soil cove and procedures described in this due care plan.” 

Plan outlined placing a soil cover on drum area adjacent to Plywood Road to reduce potential 

exposure.  

 

Contrattos County Store 

See above, 1 mile east of water system improvement project.  

 

Baseline Environmental Assessments (BEAs) 

Chucks Cycle 900 West Lead  St. 

BEA Coleman Engineering December 1996.   

Soil samples collected and analyzed for VOCs, PNAs, lead, PCBs, cadmium, chromium. VOC 

and metal concentrations exceeded DEQ Cleanup Criteria.  PCBs were present, two samples 

(SS-4 and SS-5) exceeded Generic Residential Cleanup Criteria.   

There is an estimated 3,050 cubic yards of soil impacted from the former USTs and surface 

spills at the site. 

Groundwater sampling showed petroleum contamination exceeding Cleanup Criteria.   

 

BEA Coleman August 2006.  No additional sampling from 1996 above. 
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The Leather and Gift Shop 410 West Lead St. 

BEA Coleman Engineering August 2015 

Borings advanced for soil and groundwater collection.  Soil samples collected analyzed for 

VOCs, SVOCs, cadmium, chromium, and lead.  Only chromium exceeded Part 201 Cleanup 

Criteria, concentrations ranged from 21.9 – 36.9 mg/kg.  Groundwater samples exceeded Part 

201 Cleanup Criteria or cadmium, chromium, and lead.  

Due Care Compliance, Coleman Engineering, August 2015. 

“Contaminated soils, which are excavated, will have to be disposed of at a licensed landfill or 

kept on the Subject Property and capped with an impervious layer.” 

“Temporary stockpiles of contaminated soil should be placed on, and covered by, an 

impermeable barrier (i.e. visqueen)” 

“Any groundwater pumped will be containerized, tested, and disposed of if determined to be 

contaminated.” 
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Bender, Rebecca

From: Flaminio, Tom (EGLE) <FlaminioT@michigan.gov>

Sent: Tuesday, April 7, 2020 9:34 AM

To: Bender, Rebecca

Cc: Pionk, Darren; charly.loper@bessemermi.org

Subject: EGLE file review

Attachments: Bessemer File Limited Review_EGLE.pdf; Bessemer Maps.pdf; Bessemer Plywood 

Map.pdf

Rebecca, attached is a limited review of the EGLE Remediation and Redevelopment Division (RRD) file review for the 

Part 213/Part 201 sites of environmental contamination for files in the Marquette Office. 

 

This is not standard procedure for EGLE Drinking Water staff nor RRD staff.  Typically the consultant would submit a 

Freedom of Information Act (FOIA) request and either come to our office and review files or have electronic files 

emailed (if available) or copies sent.  The consultant would then incorporate their findings into their Project Plan. 

 

Due to extenuating circumstances I completed a cursory review of the files in our office.  A thorough review requires a 

FOIA, and such a review is not my responsibility, however I’ll help where I can.  

 

I also included some maps I scanned.  It appears Contratto’s is located well east of the planned work, but you need to 

confirm that.  Also you need to confirm the location of the remaining sites and if they are in the planned work areas.  

 

The RRD secretary provided me with pdfs of the two BEAs  I will forward those under separate email due to their size.  

 

I printed partial copies of some reports that I reviewed that I can get you if you want them but it will be when I can get 

to the office and scan them.   

 

 

 

Tom Flaminio, P.E. 

Supervisor, Marquette District Office 

Drinking Water and Environmental Health 

Michigan Department of Environment, Great Lakes and Energy 

1504 West Washington Avenue 

Marquette, MI  49855 

(906) 236-9746 

flaminiot@michigan.gov 

Follow Us| Michigan.gov/EGLE 
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The lists include all elements (species and natural communities) for which locations have been recorded in MNFI's database for each county. Information

from the database cannot provide a definitive statement on the presence, absence, or condition of the natural features in any given locality, since much

of the state has not been specifically or thoroughly surveyed for their occurrence and the conditions at previously surveyed sites are constantly

changing. The County Elements Lists should be used as a reference of which natural features currently or historically were recorded in the county and

should be considered when developing land use plans. Included in the list is scientific name, common name, element type, federal status, and state

status for each element.

Choose a county

Code Definitions

Scientific Name Common Name
Federal
Status

State
Status

Global
Rank

State
Rank

Occurrences
in County

Last
Observed
in County

Accipiter gentilis Northern goshawk SC G5 S3 6 2012

Bombus terricola Yellow banded bumble
bee

SC G3G4 SNR 8 2018

Botrychium
michiganense

Michigan moonwort
T G3 S2 1 2013

Botrychium mormo Goblin moonwort T G3 S2 2 2009

Buteo lineatus Red-shouldered hawk T G5 S4 1 1994

Calypso bulbosa Calypso or fairy-slipper T G5 S2 2 1974

Cardamine maxima Large toothwort T G5 S1S2 9 2015

Carex assiniboinensis Assiniboia sedge T G4G5 S2 3 2009

Clematis occidentalis Purple clematis SC G5 S3 4 2013

Clinostomus elongatus Redside dace E G3G4 S2 7 2009

Coregonus artedi Lake herring or Cisco T G5 S3 6 2009

Cottus ricei Spoonhead sculpin SC G5 S1S2 1 1998

Dryopteris filix-mas Male fern SC G5 S3 1 1932

Dryopteris fragrans Fragrant cliff woodfern SC G5 S3 2 2003

Galearis spectabilis Showy orchis T G5 S2 1 2010

Gavia immer Common loon T G5 S3 114 2018

Glaucomys sabrinus Northern flying squirrel SC G5 S5 1 2018

Glyptemys insculpta Wood turtle SC G3 S2 11 1998

Gratiola aurea Hedge-hyssop T G5 S1S2 5 2009

Haliaeetus
leucocephalus

Bald eagle
SC G5 S4 60 2017

Huperzia selago Fir clubmoss SC G5 S3 2 1998

County Element Data - Michigan Natural Features Inventory https://mnfi.anr.msu.edu/resources/county-element-data
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Call us: (517) 284-6200 Contact Information Site Map Privacy Statement Site Accessibility

Call MSU: (517) 355-1855 Visit: msu.edu MSU is an affirmative-action, equal-opportunity employer. Notice of Nondiscrimination

SPARTANS WILL. ©Michigan State University

Scientific Name Common Name
Federal
Status

State
Status

Global
Rank

State
Rank

Occurrences
in County

Last
Observed
in County

Lithobates palustris Pickerel frog SC G5 S3S4 1 1997

Littorella uniflora American shore-grass SC G5 S2S3 1 1987

Lysimachia hybrida Swamp candles X G5 SX 1 1919

Mertensia paniculata Northern Bluebell SC G5 SNR 1 1920

Myotis lucifugus Little brown bat SC G3 S1 5 2011

Myotis septentrionalis Northern long-eared
bat

LT SC G1G2 S1 4 2012

Myriophyllum farwellii Farwell's water milfoil T G5 S2 8 2016

Nuphar microphylla Small yellow pond lily E G5T4T5 S1S2 1 1920

Omalotheca sylvatica Woodland everlasting T G4G5 S1 1 2004

Ophiogomphus
anomalus

Extra-striped snaketail
SC G4 S2S3 5 1997

Panax quinquefolius Ginseng T G3G4 S2S3 4 2001

Pandion haliaetus Osprey SC G5 S4 21 2008

Petasites sagittatus Sweet coltsfoot T G5 S1S2 1 1993

Planogyra asteriscus Eastern flat-whorl SC G4G5 S2S3 1

Potamogeton vaseyi Vasey's pondweed T G4 S1S2 2 2011

Ranunculus cymbalaria Seaside crowfoot T G5 SX 1 1960

Ranunculus
rhomboideus

Prairie buttercup
T G5 S2 1 1993

Stachys pilosa Hairy hedge-nettle SC G5 SNR 1 1986

Vertigo bollesiana Delicate vertigo T G4G5 S2 1 1998

Vertigo cristata Crested vertigo SC G5 S3 2 1998

Vertigo paradoxa Mystery vertigo SC G4G5Q S3S4 1 1998

Viola novae-angliae New England violet T G4 S2 1 2004

Zizia aptera Prairie golden
alexanders

T G5 S1S2 1 2009

County Element Data - Michigan Natural Features Inventory https://mnfi.anr.msu.edu/resources/county-element-data
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Rare Species Reviews #2566 
C2AE 
2020 DWSRF Project 
City of Bessemer 
Gogebic County, MI 
March 22, 2020 
 
For projects involving Federal funding or a Federal agency authorization 
 
The following information is provided to assist you with Section 7 compliance of the Federal Endangered 
Species Act (ESA). The ESA directs all Federal agencies “to work to conserve endangered and threatened 
species. Section 7 of the ESA, called "Interagency Cooperation," is the means by which Federal agencies 
ensure their actions, including those they authorize or fund, do not jeopardize the existence of any listed 
species.” 
 
The project falls within the range of four (4) federally listed species which have been identified by the 
U.S. Fish and Wildlife Service (USFWS) to occur in Gogebic County, Michigan: 
 
Federally Endangered 
 
Gray wolf – there appears to be suitable habitat within the 1.5-mile search buffer. The gray wolf (Canis 
lupus) is the largest member of the Canid (dog) family, which includes coyotes, red fox and gray fox. 
Gray wolves require large extensive tracts of contiguous forests in which to range; home ranges are over 
100 mi2. Gray wolves feed primarily on white-tail deer and supplement their diet with snowshoe hare, 
beavers and other small mammals such as woodchucks and muskrats. 
 
Management and Conservation: no landuse activity is allowed, including timber harvest, within 330 feet 
or 100 meters (primary zone) around home or rendezvous sites.  Land use activity is permitted 100m to 
800m (secondary zone) from home and rendezvous sites between August 1 and February 28. 
 
Federally Threatened 
 
Northern long-eared bat - Northern long-eared bat (M. septentrionalis) numbers in the northeast US 
have declined up to 99 percent. Loss or degradation of summer habitat, wind turbines, disturbance to 
hibernacula, predation, and pesticides have contributed to declines in Northern long-eared bat 
populations. However, no other threat has been as severe to the decline as White-nose Syndrome 
(WNS). WNS is a fungus that thrives in the cold, damp conditions in caves and mines where bats 
hibernate. The disease is believed to disrupt the hibernation cycle by causing bats to repeatedly awake 
thereby depleting vital energy reserves.  This species was federally listed in May 2015 primarily due to 
the threat from WNS.   
 
Although no known hibernacula or roost trees have been documented within 1.5 miles of the project 
area, this activity occurs within the designated WNS zone (i.e., within 150 miles of positive 
counties/districts impacted by WNS.  In addition, there appears to be suitable habitat as well. The 
USFWS has prepared a dichotomous key to help determine if this action may cause prohibited take of 
this bat. Please consult the USFWS Endangered Species Page for more information. 
 
Also called northern bat or northern myotis, this bat is distinguished from other Myotis species by its 
long ears. In Michigan, northern long-eared bats hibernate in abandoned mines and caves in the Upper 

http://www.fws.gov/midwest/endangered/mammals/nleb/pdf/WNSZone.pdf
https://www.fws.gov/midwest/endangered/mammals/nleb/pdf/KeyFinal4dNLEB_FedAgencies17Feb2016.pdf
http://www.fws.gov/midwest/endangered/mammals/nleb/index.html


Peninsula; they also commonly hibernate in the Tippy Dam spillway in Manistee County. This species is a 
regional migrant with migratory distance largely determined by locations of suitable hibernacula sites.  
 
Northern long-eared bats typically roost and forage in forested areas. During the summer, these bats 
roost singly or in colonies underneath bark, in cavities or in crevices of both living and dead trees. Roost 
trees are selected based on the suitability to retain bark or provide cavities or crevices. Common roost 
trees in southern Lower Michigan include species of ash, elm and maple. Foraging occurs primarily in 
areas along woodland edges, woodland clearings and over small woodland ponds. Moths, beetles and 
small flies are common food items. Like all temperate bats this species typically produces only 1-2 young 
per year. 
 
Management and Conservation:  when there are no known roost trees or hibernacula in the project 
area, we encourage you to conduct tree-cutting activities and prescribed burns in forested areas during 
October 1 through March 31 when possible, but you are not required by the ESA to do so. When that is 
not possible, we encourage you to remove trees prior to June 1 or after July 31, as that will help to 
protect young bats that may be in forested areas but are not yet able to fly. 
 
Rufa red knot – there does not appear to be suitable habitat within our standard 1.5-mile search buffer. 
The rufa red knot (Calidris canutus rufa) is one of the longest-distance migrants in the animal kingdom, 
flying some 18,000 miles annually between its breeding grounds in the Canadian Arctic to the wintering 
grounds at the southern-most tip of South America.  Primarily occurring along the Atlantic and Gulf 
coasts, small groups of this shorebird regularly use the interior of the United States such as the Great 
Lakes during the annual migration. The Great Lakes shorelines provide vital stopover habitat for resting 
and refueling during their long annual journey.  
 
The largest concentration of rufa red knots is found in May in Delaware Bay, where the birds stop to 
gorge on the eggs of spawning horseshoe crabs; a spectacle attracting thousands of birdwatchers to the 
area. In just a few days, the birds nearly double their weight to prepare for the final leg of their long 
journey to the Arctic. This species may be especially vulnerable to climate change which affects coastal 
habitats due to rising sea levels. 
 
Management and Conservation:  applies to actions that occur along coastal areas during the Red Knot 
migratory window of MAY 1 - SEPTEMBER 30. 
 
Canada Lynx – there appears to be suitable habitat within the 1.5-mile search buffer. With its large paws 
and long hind legs, the lynx (Lynx canadensis) is adapted to hunting its primary prey, the snowshoe hare 
(Lepus americanus). Lynx and hares are associated with moist, cool, boreal spruce-fir forests. Hares 
require forests with dense understories that provide food and cover, especially during periods of deep 
snow. Snowshoe hares comprise a majority of the lynx diet throughout its range. Lynx prey 
opportunistically on other small mammals, particularly red squirrels (Tamiasciurus hudsonicus), and 
birds, especially when hare numbers are low. Lynx experience widespread food shortages and many die 
of starvation or abandon home ranges to search for adequate prey. 
 
Management and Conservation: any management that promotes snowshoe hare populations while 
maintaining large block of conifers on the larger landscape will benefit this species. It is quite shy of 
humans, so areas of minimal intrusion (roads, snowmobile trails, campsites, etc.) should be maintained. 
The species is still threatened by illegal poaching, natural population lows combined with continued 
human-induced mortality, mismanagement of mature coniferous forests, and incidental trapping. 
 
 



USFWS Section 7 Consultation Technical Assistance can be found at: 
 
https://www.fws.gov/midwest/endangered/section7/index.html 
 
The website offers step-by-step instructions to guide you through the Section 7 consultation process 
with prepared templates for documenting “no effect.” as well as requesting concurrence on "may affect, 
but not likely to adversely affect" determinations. 
 
Please let us know if you have questions. 
 
Mike Sanders 
Environmental Review Specialist/Zoologist 
Sander75@msu.edu 
517-284-6215 

https://www.fws.gov/midwest/endangered/section7/index.html
mailto:Sander75@msu.edu
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

March 19, 2020 
 
Jerry Wuorenmaa 
Western Upper Peninsula Planning & Development Regional Commission  
400 Quincy Street 
Houghton, MI 49930 
jwuorenmaa@wuppdr.org  
 

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate Needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation, Regional Planning 

Dear Mr. Wuorenmaa, 

On behalf of the City of Bessemer and in light of Michigan Environment, Great Lakes and Energy guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities. We ask also that you also 
confirm or correct the population figures and projections to be used in the project plan.  

The City of Bessemer is preparing a Drinking Water State Revolving Fund (DWSRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

Estimated population numbers are included in the table attached. City of Bessemer provides water directly to 754 
residents and 103 “other” users, as well as 132 Gogebic Range Water Authority services.  

We have enclosed a Project Summary and Location Maps. We are requesting your review and comment, within 30 days 
for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
Rebecca Bender, PE 
Civil Engineer 
 
Enclosure 
Cc:  Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  
 Population Projections 
  

mailto:jwuorenmaa@wuppdr.org
mailto:rebecca.bender@c2ae.com


City of Bessemer 
March 19, 2020 

 

Population Projections (for City of Bessemer DWSRF Application) 
 

Entity (a) 1980 1990 2000 2010 2020 2030 2040 

        

City of Bessemer 2,553 2,272 2,148 1,905 1,900 1,900 1,900 

Bessemer Township 1,560 1,374 1,270 1,176 1,170 1,170 1,170 

        

City of Wakefield 2,591 2,318 2,085 1,851 1,850 1,850 1,850 

Wakefield 
Township 465 452 364 305 300 300 300 

        

City of Ironwood 7,741 6,849 6,293 5,387 5,380 5,380 5,380 

Ironwood Township 2,331 2,303 2,330 2,333 2,330 2,330 2,330 

        

Gogebic County 19,686 18,052 17,370 16,427 16,420 16,420 16,420 
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Bender, Rebecca

From: Jerald Wuorenmaa <jwuorenmaa@wuppdr.org>
Sent: Thursday, March 19, 2020 3:23 PM
To: Bender, Rebecca
Cc: Charly Loper
Subject: RE: City of Bessemer DWSRF application - request for review and comment

Hi Rebecca, 
 
It’s great to see this level of infrastructure improvements planned, and we wish you and the City success. 
 
As for population, I have no projection data for the cities and townships in your table, but new projections for Gogebic 
County were completed by the State last year. See page 133 of this PDF: 
https://milmi.org/Portals/198/publications/Population_Projections_2045.pdf?ver=2019-09-09-122247-547. This 
incorporates the population loss that occurred with the closure of Ojibway Correctional Facility in Marenisco. 
 
I have no further comments, unless you need a letter indicating that the project is consistent with the regional plan (as 
we frequently provide for USDA-RD projects). 
 
Jerald (Jerry) Wuorenmaa, Executive Director 
Western U.P. Planning & Development Region (WUPPDR) 
400 Quincy St 8th Floor, Hancock, MI 49930 
O: (906) 482-7205 x111 
jwuorenmaa@wuppdr.org 
 

From: Bender, Rebecca <rebecca.bender@c2ae.com>  
Sent: Thursday, March 19, 2020 3:04 PM 
To: Jerald Wuorenmaa <jwuorenmaa@wuppdr.org> 
Subject: City of Bessemer DWSRF application - request for review and comment 
 
Dear Mr. Wuorenmaa, 
 
We recently mailed some correspondence to the PO Box 365 Houghton, MI 49931 address and had it returned to us. I 
am sending out a copy to 400 Quincy Street Hancock, MI 49930 but I wanted to reach out with you with haste regarding 
an upcoming project: 
 
On behalf of the City of Bessemer and in light of Michigan Environment, Great Lakes and Energy guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities. We ask also that you also 
confirm or correct the population figures and projections to be used in the project plan.  
 
The City of Bessemer is preparing a Drinking Water State Revolving Fund (DWSRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  
 
Estimated population numbers are included in the table attached. City of Bessemer provides water directly to 754 
residents and 103 “other” users, as well as 132 Gogebic Range Water Authority services.  
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I have attached the original letter and population table, as well as a Project Summary and Location Maps. We are 
requesting your review and comment, within 30 days for incorporation into the Project Plan.   
Thank you for your consideration 
 
Sincerely,  
 
Rebecca Bender 
Civil Engineer 
 
C2AE  
architecture | engineering 
1211 Ludington Street 
Escanaba, MI 49829 
906.233.9360 
 
Infrastructure that enables, Architecture that empowers. 
www.c2ae.com | Facebook | LinkedIn 
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

March 5, 2020  
 
 
Lindsey Ringuette 
Industrial Storm Water Staff 
1504 West Washington Street 
Marquette, MI 49855  

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation, Stormwater Discharge Permits 

Dear Ms. Ringuette, 

On behalf of the City of Bessemer and in light of Michigan Energy, Great Lakes and Environment guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities. Although the project is not 
expected to increase municipal storm sewer discharges, there may be incidental storm system replacement and there 
will be more than one acre of ground disturbance.  

The City of Bessemer is preparing a Drinking Water State Revolving Fund (DWSRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

We have enclosed a Project Summary and Location Maps. We are requesting your review and comment, within 30 days 
for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
 
 
Rebecca Bender, PE 
Civil Engineer 
 
Enclosure 
Cc:  Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  

mailto:rebecca.bender@c2ae.com
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Bender, Rebecca

From: Ringuette, Lindsey (EGLE) <RINGUETTEL@michigan.gov>

Sent: Monday, April 13, 2020 3:24 PM

To: Bender, Rebecca

Cc: Ringuette, Lindsey (EGLE); Jennifer Ricker (ironbaragacd@gmail.com); Caron, James 

(EGLE)

Subject: RE: City of Bessemer Drinking Water Imp:  Environmental Review for Part 91 and Rule 

2190, CSW

Good Afternoon Rebecca, 

  

I am in receipt of your email dated March 25, 2020, regarding a request for an environmental review in terms of Part 91 

and Rule 2190, Construction Site Storm Water, for the following project: 

  

City of Bessemer:  Drinking Water Improvements (T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16), Gogebic County 

  

Description:         Rehabilitation and replacement of buried pipes and accessories, including service lines to private 

homes 

                                Several water mains will be abandoned in place and relocated to adjacent roadway right-of-way 

                                Renovation of the Tilden Booster Pump Station 

                                Replacement of Water Meters 

                                  

Again, this environmental review was requested in regards to potential impacts caused by soil erosion and 

sedimentation (Part 91) and storm water discharges during construction (Rule 2190).   

  

The following two earthwork permits may be required prior to the commencement of construction activities based on 

the following: 

  

1.      Part 91, Soil Erosion and Sedimentation Control (SESC):  This is a state regulation that is administered by each 

county.  This permit is required for any earth disturbance (any human-made change to the natural topography, 

such as cut and fill activities, etc…) that is greater than or equal to 1 acre or within 500 feet of a lake or 

stream.  In Gogebic County, the Part 91 permitting agent is typically the Gogebic Conservation 

District.  However, the Iron-Baraga Conservation District is currently assisting Gogebic County with this 

program.  Please contact Ms. Jen Ricker at 906-875-3765, or at ironbaragacd@gmail.com to obtain a permit 

application.  A soil erosion and sedimentation control plan will be required with the application. 

  

2.      Rule 2190, Construction Site Storm Water (CSW) Permit-by-Rule:  This is a federal regulation that is 

administered by EGLE, Water Resources Division.  This regulation applies to any earth disturbance that is greater 

than or equal to 1 acre and has a point-source discharge of storm water to a surface water.  If the project meets 

this criteria, then please contact me at the number below to further discuss these requirements.  Authorization 

under this rule is granted automatically if the Part 91 permit has been obtained for earth disturbances that are 

between 1 and 4.9 acres in size.  If the earth change will be 5 acres or greater, then application for permit 

coverage will be required (Construction Storm Water Notice of Coverage via MiWaters).   

  

For earthwork planned at stream crossings (Part 301) or in a wetland (Part 303), please contact Mr. Jim Caron, EGLE, 

WRD at 906-875-2071.   

  

Please let me know if I can provide any assistance, or if you have further questions. 
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Thank you. 

Linds 

 

 

From: Bender, Rebecca <rebecca.bender@c2ae.com>  

Sent: Wednesday, March 25, 2020 11:31 AM 

To: Ringuette, Lindsey (EGLE) <RINGUETTEL@michigan.gov> 

Subject: RE: City of Bessemer Drinking Water Imp: Environmental Review 

 

Certainly, I scanned the transmittal on the day I mailed it out, and in case proves difficult to read, I have also attached 

each piece. 

 

Thank you for your assistance!  

 

Rebecca Bender 

Civil Engineer 

 

C2AE  

architecture | engineering 

1211 Ludington Street 

Escanaba, MI 49829 

906.233.9360 

 

Infrastructure that enables, Architecture that empowers. 

www.c2ae.com | Facebook | LinkedIn 

 

From: Ringuette, Lindsey (EGLE) [mailto:RINGUETTEL@michigan.gov]  

Sent: Wednesday, March 25, 2020 11:19 AM 

To: Bender, Rebecca <rebecca.bender@c2ae.com> 

Subject: City of Bessemer Drinking Water Imp: Environmental Review 

 

Good Morning Rebecca, 

 

I am in receipt of the Environmental Review letter that you sent regarding the City of Bessemer’s Drinking Water 

Improvements. 

 

Is there any way that you could send the information via email so that I can process your request electronically? 

 

Thanks much! 

Linds 

 

Lindsey Ringuette 

Water Resources Division – Marquette District Office 

Michigan Department of Environment, Great Lakes and Energy 

1504 W. Washington St. 

Marquette, MI.  49855 

906-228-4853 (general office line) 

906-250-3819 (direct) 

ringuettel@michigan.gov 

Michigan.gov/EGLE 
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

Regarding City of Bessemer DWSRF Project Planning  
March 5, 2020 

 

13. Water Withdrawal and Dewatering 

 
The proposed drinking water project will not include increased water withdrawal or groundwater dewatering.      
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

Regarding City of Bessemer DWSRF Project Planning  
March 5, 2020 

 

14. Wild and Scenic Rivers 

 
The proposed drinking water project will not include or affect any Wild and Scenic Rivers. The nearest river 
included in the Nationwide Rivers Inventory is the Black River to the North and East of Bessemer. The 24 river 
miles of outstanding “geologic, recreational, scenic” value are outside of the proposed project area.  

All other recommended DNR mapping resources were unavailable by name or recommended link (next page). 
The Nationwide Rivers Inventory by National Park Service is accessible here: 
https://www.nps.gov/maps/full.html?mapId=8adbe798-0d7e-40fb-bd48-225513d64977   

 

https://www.nps.gov/maps/full.html?mapId=8adbe798-0d7e-40fb-bd48-225513d64977


Name 
Date 

Page 2  
 

 



 

APPENDIX C 

 
Part 15 – Airspace and Airports 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 



1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

March 5, 2020  
 
 
Molly Lamrouex 
Aeronautics Environmental Specialist, MDOT 
2700 Port Lansing Road 
Lansing, MI 48906-2160  

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation 

15. Airspace and airports 

The proposed drinking water project will not affect any Airspace and Airports. The project does not involve 
construction of an elevated storage tank or a new or expanded wildlife attractant in the vicinity of an airport 
and/or inside the boundaries of an airport.   
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1211 Ludington St. 
Escanaba, MI 49829 

O: 906.233.9360 
www.c2ae.com 

March 5, 2020  
 
 
Tom Asmus 
Water Resources Division 
Michigan Department of Environment, Great Lakes, and Energy 
1504 West Washington Street 
Marquette, MI 49855  

Re: City of Bessemer  
Gogebic County  
Drinking Water Improvements 
To Evaluate needs and Recommend Alternatives for Improvements  
Environmental Review and Evaluation, Land-Water Interfaces 

Dear Mr. Asmus, 

On behalf of the City of Bessemer and in light of Michigan Energy, Great Lakes and Environment guidelines, we request 
your review and comment of plans for improvements to existing drinking water utilities.  

The City of Bessemer is preparing a Drinking Water State Revolving Fund (DWSRF) Project Plan to evaluate needs and 
recommended alternatives for improvements to the existing drinking water utilities. The drinking water system includes 
areas in T47N, R46W, Sections 4, 8, 9, 10, 14, 15 and 16. The current scope of the project includes rehabilitation and 
replacement of buried pipes and accessories, including service lines to private homes. Several water mains will be 
abandoned in place and relocated to adjacent roadway right-of-way. The Tilden Booster Pump Station will be renovated 
and in the future, water meters throughout the system will be replaced.  

Our environmental review actions regarding Land-Water Interfaces include the following:  

A. Inland Lakes and Streams: no construction impact  
B. Floodplains: FEMA maps do not indicate that the project falls within a 100 year floodplain  
C. Wetlands: no construction impact outside of existing utilities, disturbances, or right-of-way 
D. Great Lakes Shorelands Protection: no construction impact  
E. Army Corps of Engineers (ACE) Regulated Activities: no construction impact on navigable waters of the US  
F. Joint Permit Applications: Replacement of water utilities may require a joint permit application  

We have enclosed a Project Summary and location maps. We are requesting your review and comment, within 30 days 
for incorporation into the Project Plan.   

Comments can be mailed to our Escanaba office or emailed directly to rebecca.bender@c2ae.com.  

Sincerely, 
C2AE 
 
 
 
Rebecca Bender, PE 
Civil Engineer 

mailto:rebecca.bender@c2ae.com


City of Bessemer 
February 12, 2020 

 

 
Enclosure 
Cc:  Project Summary  

Regional Location Map 
 Location Maps (with PLSS)  

FEMA floodplain maps 
Regional wetland map 
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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 

Custom Soil Resource Report
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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.

Custom Soil Resource Report
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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.
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Please rely on the bar scale on each map sheet for map 
measurements.

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

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.

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

Soil Survey Area: Gogebic County, Michigan
Survey Area Data: Version 11, Sep 16, 2019

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

Date(s) aerial images were photographed: Jul 28, 2014—Jul 27, 
2016

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.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

285F Rockland-Arnheim, frequently 
flooded, complex, 0 to 70 
percent slopes

62.5 2.5%

301A Moodig loam, 0 to 4 percent 
slopes

8.9 0.4%

302B Manitowish sandy loam, 0 to 3 
percent slopes

93.4 3.7%

305B Keweenaw-Siskiwit complex, 1 
to 6 percent slopes

46.5 1.8%

309 Cathro muck, drainageway, 0 to 
1 percent slopes

44.9 1.8%

310B Gogebic fine sandy loam, 1 to 6 
percent slopes, stony

621.5 24.6%

310C Gogebic fine sandy loam, 6 to 
18 percent slopes, stony

319.3 12.6%

310D Schweitzer fine sandy loam, 12 
to 35 percent slopes, very 
stony

36.0 1.4%

311B Tula-Gogebic complex, 0 to 6 
percent slopes, stony

12.6 0.5%

316 Gay loam, 0 to 1 percent 
slopes, stony

142.4 5.6%

317C Gogebic silt loam, 6 to 18 
percent slopes, stony

182.7 7.2%

351C Gogebic silt loam, 6 to 18 
percent slopes, very stony, 
rocky

2.8 0.1%

351D Gogebic silt loam, 12 to 35 
percent slopes, very stony, 
rocky

173.9 6.9%

353A Tula fine sandy loam, 0 to 4 
percent slopes, stony

24.0 0.9%

369D Dishno-Gogebic-Peshekee-
Rock outcrop complex, 18 to 
35 percent slopes, very stony

51.7 2.0%

369E Michigamme-Schweitzer-
Peshekee-Rock outcrop 
complex, 35 to 55 percent 
slopes, very stony

16.9 0.7%

370E Peshekee-Rock outcrop 
complex, 35 to 55 percent 
slopes, very stony

48.4 1.9%

370F Peshekee-Rock outcrop 
complex, 55 to 75 percent 
slopes, very stony

5.6 0.2%

375 Dumps and Pits, mine 99.0 3.9%
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

425 Foxpaw-Gay complex, 0 to 2 
percent slopes, stony

46.4 1.8%

429B Gogebic-Peshekee complex, 1 
to 6 percent slopes, very 
rocky, very stony

23.6 0.9%

429C Gogebic-Peshekee complex, 6 
to 18 percent slopes, very 
rocky, very stony

352.4 13.9%

429D Gogebic-Peshekee complex, 18 
to 35 percent slopes, very 
rocky, very stony

34.7 1.4%

432D Gogebic-Michigamme-Rock 
outcrop complex, 6 to 35 
percent slopes, very stony

9.2 0.4%

522 Pits, sand and gravel 12.6 0.5%

652B Manido-Annalake complex, 1 to 
6 percent slopes

23.4 0.9%

656B Stutts-Zandi complex, 1 to 6 
percent slopes

32.8 1.3%

W Water 2.6 0.1%

Totals for Area of Interest 2,530.7 100.0%

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 
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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.

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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Gogebic County, Michigan

285F—Rockland-Arnheim, frequently flooded, complex, 0 to 70 percent 
slopes

Map Unit Setting
National map unit symbol: 1kwg8
Elevation: 590 to 1,800 feet
Mean annual precipitation: 25 to 34 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Rockland and similar soils: 70 percent
Arnheim and similar soils: 15 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rockland

Setting
Landform: Slumps
Landform position (two-dimensional): Shoulder, backslope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy rotational earth slide deposits

Typical profile
A - 1 to 5 inches: silt loam
Bw - 5 to 23 inches: silt loam
C - 23 to 80 inches: silt loam

Properties and qualities
Slope: 30 to 70 percent
Percent of area covered with surface fragments: 0.0 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Available water storage in profile: High (about 11.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Forage suitability group: High AWC, adequately drained with limitations 

(G092XY009WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
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Hydric soil rating: No

Description of Arnheim

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium

Typical profile
A - 0 to 5 inches: mucky silt loam
Cg - 5 to 10 inches: silt loam
C - 10 to 80 inches: stratified very fine sandy loam to silt loam to loamy fine sand 

to fine sandy loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Frequent
Frequency of ponding: Frequent
Available water storage in profile: High (about 11.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: B/D
Forage suitability group: Frequently flooded, organics (G092XY010WI)
Other vegetative classification: Fraxinus Mentha Carex (FMC_1), Fraxinus 

Impatiens (FI_1)
Hydric soil rating: Yes

Minor Components

Liminga
Percent of map unit: 5 percent
Landform: Outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Linear
Across-slope shape: Linear, convex
Other vegetative classification: Tsuga/Maianthemum (TM), Tsuga Maianthemum 

Vaccinium (TMV_1)
Hydric soil rating: No

Pelkie
Percent of map unit: 5 percent
Landform: Flood plains
Landform position (two-dimensional): Backslope, footslope, toeslope, summit, 

shoulder
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Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex, linear
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Osmorhiza 

Caulophyllum (AOC)
Hydric soil rating: No

Watton
Percent of map unit: 5 percent
Landform: Till plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Convex, concave
Other vegetative classification: Tsuga Acer Mitchella (TAM_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

301A—Moodig loam, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: 1kw3p
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Farmland of local importance

Map Unit Composition
Moodig and similar soils: 86 percent
Minor components: 14 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Moodig

Setting
Landform: Till plains, drumlins, moraines
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Reddish brown coarse-loamy till derived from igneous, 

metamorphic and sedimentary rock

Typical profile
A - 0 to 4 inches: loam
E - 4 to 9 inches: fine sandy loam
Bs1 - 9 to 11 inches: loam
Bs2 - 11 to 18 inches: fine sandy loam
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Bs3 - 18 to 25 inches: fine sandy loam
B/E - 25 to 30 inches: stratified sandy loam to loam
Bt1 - 30 to 35 inches: sandy loam
Bt2 - 35 to 47 inches: loam
C1 - 47 to 57 inches: sandy loam
C2 - 57 to 63 inches: loam
C3 - 63 to 71 inches: loamy sand

Properties and qualities
Slope: 0 to 4 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: About 6 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B/D
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3)
Hydric soil rating: No

Minor Components

Gogebic
Percent of map unit: 14 percent
Landform: Till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Tsuga Dryopteris (ATD_1)
Hydric soil rating: No

302B—Manitowish sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2tnz4
Elevation: 620 to 1,750 feet
Mean annual precipitation: 27 to 36 inches
Mean annual air temperature: 37 to 46 degrees F
Frost-free period: 80 to 150 days
Farmland classification: Farmland of local importance
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Map Unit Composition
Manitowish and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Manitowish

Setting
Landform: Flats, hillslopes
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy glaciofluvial deposits over stratified sandy and gravelly 

outwash

Typical profile
A - 0 to 3 inches: sandy loam
E - 3 to 4 inches: sandy loam
Bs1 - 4 to 6 inches: sandy loam
Bs2 - 6 to 16 inches: sandy loam
2Bs3 - 16 to 19 inches: gravelly loamy coarse sand
2C - 19 to 79 inches: stratified sand to very gravelly coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: About 24 to 35 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: B
Ecological site: Loamy-Mantled Terraces And Plains (F094DY013WI)
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Tsuga/Maianthemum-Coptis (TMC), Acer 

saccharum-Tsuga/Maianthemum (ATM), Pinus/Maianthemum-Vaccinium 
(PMV)

Hydric soil rating: No

Minor Components

Pence
Percent of map unit: 8 percent
Landform: Flats, hillslopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
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Across-slope shape: Convex
Ecological site: Loamy-Mantled Uplands (F094DY011WI)
Other vegetative classification: Acer saccharum-Tsuga/Maianthemum (ATM)
Hydric soil rating: No

Wormet
Percent of map unit: 5 percent
Landform: Hillslopes, flats
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: Wet Loamy-Mantled Drainageways (F094DY014WI)
Hydric soil rating: No

Tipler
Percent of map unit: 3 percent
Landform: Hillslopes, flats
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, rise
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Loamy-Mantled Terraces And Plains (F094DY013WI)
Other vegetative classification: Acer saccharum-Tsuga/Dryopteris (ATD), Acer 

saccharum-Tsuga/Maianthemum (ATM), Acer saccharum/Viola-Osmorhiza 
(AViO)

Hydric soil rating: No

Worcester
Percent of map unit: 2 percent
Landform: Hillslopes, flats
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: Wet Loamy-Mantled Drainageways (F094DY014WI)
Other vegetative classification: Tsuga/Maianthemum-Coptis (TMC)
Hydric soil rating: No

Sayner
Percent of map unit: 2 percent
Landform: Hillslopes, flats
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: Sandy Uplands (F094DY005WI)
Other vegetative classification: Pinus/Maianthemum-Vaccinium (PMV), Acer 

rubrum-Quercus/Vaccinium (ArQV)
Hydric soil rating: No
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305B—Keweenaw-Siskiwit complex, 1 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1kw3v
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Farmland of local importance

Map Unit Composition
Keweenaw and similar soils: 45 percent
Siskiwit and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Keweenaw

Setting
Landform: Ground moraines
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy glaciofluvial deposits

Typical profile
Oa - 0 to 2 inches: highly decomposed plant material
E - 2 to 4 inches: loamy sand
Bhs - 4 to 6 inches: loamy fine sand
Bs - 6 to 25 inches: loamy fine sand
E/B - 25 to 45 inches: stratified sand to fine sand to loamy fine sand to loamy very 

fine sand
B/E - 45 to 56 inches: stratified loamy fine sand to fine sand to fine sandy loam
E/B' - 56 to 71 inches: stratified loamy fine sand to fine sand to fine sandy loam
B/E' - 71 to 90 inches: stratified loamy fine sand to fine sandy loam

Properties and qualities
Slope: 1 to 6 percent
Percent of area covered with surface fragments: 0.0 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.7 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Other vegetative classification: Tsuga Maianthemum (TM_1), Tsuga 

Maianthemum Vaccinium (TMV_1)
Hydric soil rating: No

Description of Siskiwit

Setting
Landform: Ground moraines
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy glaciofluvial deposits

Typical profile
Oa - 0 to 2 inches: highly decomposed plant material
E - 2 to 8 inches: loamy sand
Bhs - 8 to 11 inches: fine sandy loam
Bs1 - 11 to 16 inches: loamy sand
Bs2 - 16 to 28 inches: sand
E/B - 28 to 34 inches: sand, fine sand
B/E - 34 to 55 inches: fine sand, loamy sand
C - 55 to 80 inches: stratified gravelly sand to sand to loamy sand

Properties and qualities
Slope: 1 to 6 percent
Percent of area covered with surface fragments: 0.0 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: About 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Other vegetative classification: Tsuga Maianthemum Coptis - Vaccinium (TMC-

Vac_1)
Hydric soil rating: No

Minor Components

Tula
Percent of map unit: 10 percent
Landform: Till plains
Down-slope shape: Linear
Across-slope shape: Linear
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Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-
D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)

Hydric soil rating: No

Au gres
Percent of map unit: 5 percent
Landform: Interdunes
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Vaccinium (TMC-

Vac_1), Tsuga Maianthemum Coptis (TMC_1)
Hydric soil rating: No

309—Cathro muck, drainageway, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 1kw40
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Cathro and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cathro

Setting
Landform: Drainageways
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Herbaceous organic material over loamy drift

Typical profile
Oa1 - 0 to 6 inches: muck
Oa2 - 6 to 31 inches: muck
Cg - 31 to 80 inches: fine sandy loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.20 to 2.00 in/hr)
Depth to water table: About 0 inches
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Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: Very high (about 16.5 inches)

Interpretive groups
Land capability classification (irrigated): 6w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: B/D
Forage suitability group: Frequently flooded, organics (G090AY010WI)
Other vegetative classification: Tsuga Thuja Sphagnum (TTS_1), Fraxinus 

Impatiens (FI_1)
Hydric soil rating: Yes

Minor Components

Foxpaw
Percent of map unit: 10 percent
Landform: Depressions on till plains, drainageways on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Fraxinus Impatiens (FI_1), Tsuga Maianthemum 

Coptis (TMC_1)
Hydric soil rating: Yes

Lupton
Percent of map unit: 5 percent
Landform: Swamps on till plains
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Thuja Sphagnum (TTS_1), Tsuga Thuja 

Mitchella (TTM_1)
Hydric soil rating: Yes

310B—Gogebic fine sandy loam, 1 to 6 percent slopes, stony

Map Unit Setting
National map unit symbol: 2tp01
Elevation: 610 to 1,740 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report

24



Description of Gogebic, Stony

Setting
Landform: Ground moraines, moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: fine sandy loam
E - 4 to 5 inches: fine sandy loam
Bhs - 5 to 9 inches: fine sandy loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 1 to 6 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr)
Depth to water table: About 10 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Minor Components

Tula, stony
Percent of map unit: 10 percent
Landform: Ground moraines, moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3), Tsuga Maianthemum Coptis - Dryopteris (TMC-D_1)
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Hydric soil rating: No

Newot, stony
Percent of map unit: 3 percent
Landform: Ground moraines, moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Convex
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Tsuga 

Maianthemum (TM_1)
Hydric soil rating: No

Foxpaw, stony
Percent of map unit: 2 percent
Landform: Drainageways on ground moraines, depressions on ground moraines
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
Other vegetative classification: Fraxinus Impatiens (FI_1), Tsuga Maianthemum 

Coptis (TMC_1)
Hydric soil rating: Yes

310C—Gogebic fine sandy loam, 6 to 18 percent slopes, stony

Map Unit Setting
National map unit symbol: 2tp02
Elevation: 590 to 1,770 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Stony

Setting
Landform: Ground moraines, moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: fine sandy loam
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E - 4 to 5 inches: fine sandy loam
Bhs - 5 to 9 inches: fine sandy loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 6 to 18 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr)
Depth to water table: About 10 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Minor Components

Tula, stony
Percent of map unit: 8 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3), Tsuga Maianthemum Coptis - Dryopteris (TMC-D_1)
Hydric soil rating: No

Newot, stony
Percent of map unit: 3 percent
Landform: Ground moraines, moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex
Across-slope shape: Convex
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Tsuga 

Maianthemum (TM_1)
Hydric soil rating: No
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Foxpaw, stony
Percent of map unit: 2 percent
Landform: Depressions on ground moraines, drainageways on ground moraines
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
Other vegetative classification: Fraxinus Impatiens (FI_1), Tsuga Maianthemum 

Coptis (TMC_1)
Hydric soil rating: Yes

Schweitzer, stony
Percent of map unit: 2 percent
Landform: Ground moraines, moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex
Across-slope shape: Convex
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Tsuga 

Dryopteris (ATD_1)
Hydric soil rating: No

310D—Schweitzer fine sandy loam, 12 to 35 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2xxhl
Elevation: 590 to 1,770 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Schweitzer, very stony, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Schweitzer, Very Stony

Setting
Landform: Ground moraines, moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
A - 0 to 1 inches: fine sandy loam
E - 1 to 5 inches: cobbly fine sandy loam
Bhs - 5 to 8 inches: cobbly fine sandy loam
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Bs - 8 to 21 inches: cobbly fine sandy loam
2E/Bx - 21 to 27 inches: very cobbly sandy loam
2B/Ex - 27 to 43 inches: very cobbly sandy loam
2B/E - 43 to 61 inches: very cobbly sandy loam
2C - 61 to 79 inches: very cobbly sandy loam

Properties and qualities
Slope: 12 to 35 percent
Percent of area covered with surface fragments: 2.0 percent
Depth to restrictive feature: 15 to 30 inches to fragipan
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Forage suitability group: Low AWC, adequately drained with limitations 

(G090AY003WI)
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Tsuga 

Dryopteris (ATD_1)
Hydric soil rating: No

Minor Components

Gogebic, very stony
Percent of map unit: 10 percent
Landform: Ground moraines, moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Linear, convex
Across-slope shape: Convex
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Tula, very stony
Percent of map unit: 5 percent
Landform: Ground moraines, moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3), Tsuga Maianthemum Coptis - Dryopteris (TMC-D_1)
Hydric soil rating: No

Newot, very stony
Percent of map unit: 3 percent
Landform: Ground moraines, moraines
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Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex
Across-slope shape: Convex
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Tsuga 

Maianthemum (TM_1)
Hydric soil rating: No

Foxpaw, very stony
Percent of map unit: 2 percent
Landform: Depressions on ground moraines, drainageways on ground moraines
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
Other vegetative classification: Fraxinus Impatiens (FI_1), Tsuga Maianthemum 

Coptis (TMC_1)
Hydric soil rating: Yes

311B—Tula-Gogebic complex, 0 to 6 percent slopes, stony

Map Unit Setting
National map unit symbol: 2xxjm
Elevation: 670 to 1,770 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Farmland of local importance

Map Unit Composition
Tula, stony, and similar soils: 45 percent
Gogebic, stony, and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tula, Stony

Setting
Landform: Ground moraines, moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 5 inches: fine sandy loam
E - 5 to 8 inches: fine sandy loam
Bs1 - 8 to 20 inches: fine sandy loam
Bs2 - 20 to 28 inches: fine sandy loam
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2E/Bx - 28 to 37 inches: gravelly fine sandy loam
2B/Ex - 37 to 61 inches: gravelly fine sandy loam
2C - 61 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 4 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Forage suitability group: Low AWC, high water table (G090AY001WI)
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3), Tsuga Maianthemum Coptis - Dryopteris (TMC-D_1)
Hydric soil rating: No

Description of Gogebic, Stony

Setting
Landform: Ground moraines, moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: silt loam
E - 4 to 5 inches: silt loam
Bhs - 5 to 9 inches: silt loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 1 to 6 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr)
Depth to water table: About 10 to 18 inches
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Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Minor Components

Gay, stony
Percent of map unit: 10 percent
Landform: Depressions on ground moraines
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Tsuga Maianthemum Coptis (TMC_1)
Hydric soil rating: Yes

Pleine, stony
Percent of map unit: 5 percent
Landform: Depressions on ground moraines
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Tsuga-Thuja-Mitella (TTM_2), Fraxinus Impatiens 

(FI_1)
Hydric soil rating: Yes

316—Gay loam, 0 to 1 percent slopes, stony

Map Unit Setting
National map unit symbol: 1kw4b
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Gay and similar soils: 85 percent
Minor components: 15 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gay

Setting
Landform: Depressions on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till

Typical profile
A - 0 to 7 inches: loam
Eg - 7 to 11 inches: sandy loam
Bw - 11 to 16 inches: sandy loam
BC - 16 to 30 inches: sandy loam
C - 30 to 80 inches: sandy loam

Properties and qualities
Slope: 0 to 1 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Other vegetative classification: Fraxinus Impatiens (FI_1)
Hydric soil rating: Yes

Minor Components

Foxpaw
Percent of map unit: 10 percent
Landform: Drainageways on till plains, depressions on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Fraxinus Impatiens (FI_1), Tsuga Maianthemum 

Coptis (TMC_1)
Hydric soil rating: Yes

Tula
Percent of map unit: 5 percent
Landform: Till plains
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)
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Hydric soil rating: No

317C—Gogebic silt loam, 6 to 18 percent slopes, stony

Map Unit Setting
National map unit symbol: 2xxjg
Elevation: 970 to 1,800 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, stony, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Stony

Setting
Landform: Ground moraines, moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: silt loam
E - 4 to 5 inches: silt loam
Bhs - 5 to 9 inches: silt loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 6 to 18 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr)
Depth to water table: About 10 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
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Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 
mmhos/cm)

Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Minor Components

Keweenaw, stony
Percent of map unit: 7 percent
Landform: Ground moraines, moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Linear, convex
Across-slope shape: Convex
Other vegetative classification: Acer Tsuga Dryopteris - Dryopteris (ATD-D_1), 

Tsuga Maianthemum (TM_1)
Hydric soil rating: No

Tula, stony
Percent of map unit: 3 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3), Tsuga Maianthemum Coptis - Dryopteris (TMC-D_1)
Hydric soil rating: No

351C—Gogebic silt loam, 6 to 18 percent slopes, very stony, rocky

Map Unit Setting
National map unit symbol: 2xxjc
Elevation: 1,050 to 1,870 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, very stony, and similar soils: 85 percent
Minor components: 15 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Very Stony

Setting
Landform: Moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: silt loam
E - 4 to 5 inches: silt loam
Bhs - 5 to 9 inches: silt loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 6 to 18 percent
Percent of area covered with surface fragments: 2.0 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr)
Depth to water table: About 10 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Minor Components

Michigamme, very stony
Percent of map unit: 10 percent
Landform: Moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
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Other vegetative classification: Acer-Tsuga-Dryopteris (ATD_2), Acer Viola 
Osmorhiza (AVO_1)

Hydric soil rating: No

Tula, very stony
Percent of map unit: 4 percent
Landform: Drainageways on moraines
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)
Hydric soil rating: No

Rock outcrop
Percent of map unit: 1 percent
Landform: Moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

351D—Gogebic silt loam, 12 to 35 percent slopes, very stony, rocky

Map Unit Setting
National map unit symbol: 2xxjd
Elevation: 670 to 1,870 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, very stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Very Stony

Setting
Landform: Moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: silt loam
E - 4 to 5 inches: silt loam
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Bhs - 5 to 9 inches: silt loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 12 to 35 percent
Percent of area covered with surface fragments: 2.0 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr)
Depth to water table: About 10 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Minor Components

Michigamme, very stony
Percent of map unit: 10 percent
Landform: Moraines
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Other vegetative classification: Acer-Tsuga-Dryopteris (ATD_2), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Tula, very stony
Percent of map unit: 4 percent
Landform: Drainageways on moraines
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)
Hydric soil rating: No

Rock outcrop
Percent of map unit: 1 percent
Landform: Moraines
Landform position (two-dimensional): Shoulder, backslope
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Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

353A—Tula fine sandy loam, 0 to 4 percent slopes, stony

Map Unit Setting
National map unit symbol: 2xwm9
Elevation: 640 to 1,770 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Tula, stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tula, Stony

Setting
Landform: Ground moraines, moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 5 inches: fine sandy loam
E - 5 to 8 inches: fine sandy loam
Bs1 - 8 to 20 inches: fine sandy loam
Bs2 - 20 to 28 inches: fine sandy loam
2E/Bx - 28 to 37 inches: gravelly fine sandy loam
2B/Ex - 37 to 61 inches: gravelly fine sandy loam
2C - 61 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 4 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
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Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 
mmhos/cm)

Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Forage suitability group: Low AWC, high water table (G090AY001WI)
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3), Tsuga Maianthemum Coptis - Dryopteris (TMC-D_1)
Hydric soil rating: No

Minor Components

Pleine, stony
Percent of map unit: 8 percent
Landform: Depressions on ground moraines, moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Dip, talf
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Tsuga-Thuja-Mitella (TTM_2), Fraxinus Impatiens 

(FI_1)
Hydric soil rating: Yes

Gogebic, stony
Percent of map unit: 7 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex, linear
Across-slope shape: Convex
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

369D—Dishno-Gogebic-Peshekee-Rock outcrop complex, 18 to 35 
percent slopes, very stony

Map Unit Setting
National map unit symbol: 1kw2r
Elevation: 600 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Dishno, very stony, and similar soils: 35 percent
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Gogebic, very stony, and similar soils: 30 percent
Peshekee, very stony, and similar soils: 15 percent
Rock outcrop: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dishno, Very Stony

Setting
Landform: Moraines
Landform position (two-dimensional): Summit, shoulder, backslope, footslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Concave, convex
Parent material: Silty or loamy eolian deposits over sandy and gravelly till over 

basalt and/or conglomerate

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 3 inches: cobbly silt loam
E - 3 to 9 inches: cobbly silt loam
Bhs - 9 to 10 inches: cobbly loam
Bs1 - 10 to 18 inches: cobbly fine sandy loam
Bs2 - 18 to 22 inches: cobbly loamy sand
2BC - 22 to 29 inches: very stony loamy sand
2C - 29 to 46 inches: very stony loamy sand
3R - 46 to 80 inches: bedrock

Properties and qualities
Slope: 18 to 35 percent
Percent of area covered with surface fragments: 2.0 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Natural drainage class: Moderately well drained
Runoff class: High
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 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Forage suitability group: Mod AWC, adequately drained with limitations 

(G090AY006WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Description of Gogebic, Very Stony

Setting
Landform: Till plains
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Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 
toeslope

Landform position (three-dimensional): Interfluve, head slope, nose slope, side 
slope, base slope, crest

Down-slope shape: Linear, convex
Across-slope shape: Convex, concave
Parent material: Modified loamy eolian deposits over loamy till

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 5 inches: silt loam
E - 5 to 8 inches: silt loam
Bhs - 8 to 12 inches: silt loam
Bs - 12 to 20 inches: fine sandy loam
2E/Bx - 20 to 33 inches: gravelly fine sandy loam
2B/Ex - 33 to 49 inches: fine sandy loam
2Bt - 49 to 54 inches: fine sandy loam
2BC - 54 to 68 inches: fine sandy loam
2C - 68 to 80 inches: gravelly fine sandy loam

Properties and qualities
Slope: 18 to 35 percent
Percent of area covered with surface fragments: 2.0 percent
Depth to restrictive feature: About 20 inches to fragipan
Natural drainage class: Moderately well drained
Runoff class: High
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 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained with limitations 

(G090AY003WI)
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Tsuga 

Dryopteris (ATD_1)
Hydric soil rating: No

Description of Peshekee, Very Stony

Setting
Landform: Moraines
Landform position (two-dimensional): Summit, backslope, shoulder
Landform position (three-dimensional): Side slope, base slope, crest
Down-slope shape: Convex, concave
Across-slope shape: Linear
Parent material: Coarse-loamy till

Typical profile
Oe - 0 to 1 inches: cobbly moderately decomposed plant material
A - 1 to 4 inches: cobbly silt loam
E - 4 to 6 inches: cobbly silt loam
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Bhs - 6 to 9 inches: cobbly silt loam
Bs1 - 9 to 14 inches: cobbly silt loam
Bs2 - 14 to 19 inches: very cobbly fine sandy loam
2R - 19 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 18 to 35 percent
Percent of area covered with surface fragments: 1.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained with limitations 

(G090AY003WI)
Other vegetative classification: Tsuga Maianthemum Vaccinium (TMV_1)
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Knobs, knolls
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex
Across-slope shape: Convex

Typical profile
R - 0 to 80 inches: unweathered bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Minor Components

Tula, very stony
Percent of map unit: 4 percent
Landform: Till plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)
Hydric soil rating: No
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Talus
Percent of map unit: 1 percent
Hydric soil rating: No

369E—Michigamme-Schweitzer-Peshekee-Rock outcrop complex, 35 to 
55 percent slopes, very stony

Map Unit Setting
National map unit symbol: 1kw2s
Elevation: 600 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Michigamme, very stony, and similar soils: 30 percent
Schweitzer, very stony, and similar soils: 25 percent
Peshekee, very stony, and similar soils: 20 percent
Rock outcrop: 15 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Michigamme, Very Stony

Setting
Landform: Hills, till plains
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Convex, concave
Across-slope shape: Convex, linear
Parent material: Coarse-loamy till

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 3 inches: cobbly fine sandy loam
E - 3 to 5 inches: cobbly silt loam
Bhs - 5 to 8 inches: silt loam
Bs1 - 8 to 15 inches: silt loam
Bs2 - 15 to 21 inches: silt loam
Bs3 - 21 to 25 inches: very cobbly silt loam
2E/Bx - 25 to 32 inches: gravelly fine sandy loam
3R - 32 to 80 inches: unweathered bedrock
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Properties and qualities
Slope: 35 to 55 percent
Percent of area covered with surface fragments: 1.0 percent
Depth to restrictive feature: About 32 inches to lithic bedrock; About 25 inches to 

fragipan
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Forage suitability group: Mod AWC, adequately drained with limitations 

(G090AY006WI)
Other vegetative classification: Acer-Tsuga-Dryopteris (ATD_2), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Description of Schweitzer, Very Stony

Setting
Landform: Hills
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Modified loamy eolian deposits over cobbly and gravelly loamy 

and sandy till

Typical profile
A - 0 to 1 inches: cobbly very fine sandy loam
E - 1 to 5 inches: cobbly silt loam
Bhs - 5 to 8 inches: cobbly very fine sandy loam
Bs1 - 8 to 15 inches: cobbly very fine sandy loam
Bs2 - 15 to 21 inches: cobbly very fine sandy loam
2E/Bx - 21 to 27 inches: very cobbly loamy sand
2B/Ex - 27 to 43 inches: very cobbly sandy loam
2B/E - 43 to 61 inches: very cobbly sandy loam
2C - 61 to 80 inches: very cobbly loamy sand

Properties and qualities
Slope: 35 to 55 percent
Percent of area covered with surface fragments: 2.0 percent
Depth to restrictive feature: About 21 inches to fragipan
Natural drainage class: Well drained
Runoff class: High
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
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Frequency of ponding: None
Available water storage in profile: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Forage suitability group: Low AWC, adequately drained with limitations 

(G090AY003WI)
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Tsuga 

Dryopteris (ATD_1)
Hydric soil rating: No

Description of Peshekee, Very Stony

Setting
Landform: Moraines
Landform position (two-dimensional): Summit, backslope, shoulder
Landform position (three-dimensional): Side slope, base slope, crest
Down-slope shape: Convex, concave
Across-slope shape: Linear
Parent material: Coarse-loamy till

Typical profile
Oe - 0 to 1 inches: cobbly moderately decomposed plant material
A - 1 to 4 inches: cobbly silt loam
E - 4 to 6 inches: cobbly silt loam
Bhs - 6 to 9 inches: cobbly silt loam
Bs1 - 9 to 14 inches: cobbly silt loam
Bs2 - 14 to 19 inches: very cobbly fine sandy loam
2R - 19 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 35 to 55 percent
Percent of area covered with surface fragments: 1.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained with limitations 

(G090AY003WI)
Other vegetative classification: Tsuga Maianthemum Vaccinium (TMV_1)
Hydric soil rating: No
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Description of Rock Outcrop

Setting
Landform: Knolls, knobs
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex
Across-slope shape: Convex

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Minor Components

Gogebic, very stony
Percent of map unit: 5 percent
Landform: Till plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Convex, concave
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Tsuga Dryopteris (ATD_1)
Hydric soil rating: No

Dishno, very stony
Percent of map unit: 4 percent
Landform: Moraines
Landform position (two-dimensional): Summit, shoulder, backslope, footslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Concave, convex
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Talus
Percent of map unit: 1 percent
Hydric soil rating: No
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370E—Peshekee-Rock outcrop complex, 35 to 55 percent slopes, very 
stony

Map Unit Setting
National map unit symbol: 1kw2v
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Peshekee and similar soils: 55 percent
Rock outcrop: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Peshekee

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Concave, convex
Parent material: Loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: cobbly silt loam
E - 4 to 6 inches: cobbly silt loam
Bhs - 6 to 9 inches: cobbly silt loam
Bs - 9 to 19 inches: cobbly fine sandy loam
2R - 19 to 80 inches: bedrock

Properties and qualities
Slope: 35 to 55 percent
Percent of area covered with surface fragments: 1.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
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: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: Tsuga Maianthemum Vaccinium (TMV_1)
Hydric soil rating: No

Description of Rock Outcrop

Typical profile
R - 0 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 35 to 55 percent
Depth to restrictive feature: 0 inches to lithic bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Minor Components

Gogebic
Percent of map unit: 5 percent
Landform: Till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Tsuga Dryopteris (ATD_1)
Hydric soil rating: No

370F—Peshekee-Rock outcrop complex, 55 to 75 percent slopes, very 
stony

Map Unit Setting
National map unit symbol: 1kw2w
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Peshekee and similar soils: 55 percent
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Rock outcrop: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Peshekee

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Concave, convex
Parent material: Loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: cobbly silt loam
E - 4 to 6 inches: cobbly silt loam
Bhs - 6 to 9 inches: cobbly silt loam
Bs - 9 to 19 inches: cobbly fine sandy loam
2R - 19 to 80 inches: bedrock

Properties and qualities
Slope: 55 to 75 percent
Percent of area covered with surface fragments: 1.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: Tsuga Maianthemum Vaccinium (TMV_1)
Hydric soil rating: No

Description of Rock Outcrop

Typical profile
R - 0 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 55 to 75 percent
Depth to restrictive feature: 0 inches to lithic bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No
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Minor Components

Gogebic
Percent of map unit: 5 percent
Landform: Till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Tsuga Dryopteris (ATD_1)
Hydric soil rating: No

375—Dumps and Pits, mine

Map Unit Setting
National map unit symbol: 1qyhx
Elevation: 590 to 1,800 feet
Mean annual precipitation: 25 to 34 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Dumps, mine: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Minor Components

Flintsteel
Percent of map unit: 5 percent
Landform: Till plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Linear
Across-slope shape: Convex, linear
Other vegetative classification: Tsuga Acer Mitchella (TAM_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No
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425—Foxpaw-Gay complex, 0 to 2 percent slopes, stony

Map Unit Setting
National map unit symbol: 1kw6k
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Foxpaw and similar soils: 45 percent
Gay and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Foxpaw

Setting
Landform: Depressions on moraines, drainageways on moraines
Down-slope shape: Concave, linear
Across-slope shape: Concave
Parent material: Coarse-loamy till

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
Oa - 1 to 3 inches: muck
E - 3 to 8 inches: cobbly loam
Bhs - 8 to 15 inches: cobbly fine sandy loam
Bs - 15 to 23 inches: gravelly fine sandy loam
BC - 23 to 32 inches: sandy loam
C - 32 to 80 inches: fine sandy loam

Properties and qualities
Slope: 0 to 1 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.20 to 2.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Moderate (about 8.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Forage suitability group: Mod AWC, high water table (G090AY004WI)
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Other vegetative classification: Fraxinus Impatiens (FI_1), Tsuga Maianthemum 
Coptis (TMC_1)

Hydric soil rating: Yes

Description of Gay

Setting
Landform: Depressions on moraines
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy till

Typical profile
Oe - 0 to 4 inches: mucky peat
A - 4 to 7 inches: fine sandy loam
Eg - 7 to 11 inches: sandy loam
Bw - 11 to 16 inches: sandy loam
BC - 16 to 30 inches: sandy loam
C - 30 to 80 inches: sandy loam

Properties and qualities
Slope: 0 to 2 percent
Percent of area covered with surface fragments: 0.1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.20 to 2.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Forage suitability group: Mod AWC, high water table (G090AY004WI)
Other vegetative classification: Tsuga Maianthemum Coptis (TMC_1)
Hydric soil rating: Yes

Minor Components

Tula
Percent of map unit: 10 percent
Landform: Till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)
Hydric soil rating: No

Pleine
Percent of map unit: 5 percent
Landform: Drainageways
Landform position (three-dimensional): Dip
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Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga-Thuja-Mitella (TTM_2), Fraxinus Impatiens 

(FI_1)
Hydric soil rating: Yes

429B—Gogebic-Peshekee complex, 1 to 6 percent slopes, very rocky, 
very stony

Map Unit Setting
National map unit symbol: 1kw6x
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, very stony, and similar soils: 79 percent
Peshekee and similar soils: 15 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Very Stony

Setting
Landform: End moraines
Landform position (two-dimensional): Summit
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Modified loamy eolian deposits over loamy till

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 5 inches: silt loam
E - 5 to 8 inches: silt loam
Bhs - 8 to 12 inches: silt loam
Bs - 12 to 20 inches: fine sandy loam
2E/Bx - 20 to 33 inches: gravelly fine sandy loam
2B/Ex - 33 to 49 inches: fine sandy loam
2Bt - 49 to 54 inches: fine sandy loam
2BC - 54 to 68 inches: fine sandy loam
2C - 68 to 80 inches: gravelly fine sandy loam

Properties and qualities
Slope: 1 to 6 percent
Percent of area covered with surface fragments: 1.0 percent
Depth to restrictive feature: About 20 inches to fragipan
Natural drainage class: Moderately well drained
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Runoff class: High
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 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Description of Peshekee

Setting
Landform: Hills
Landform position (two-dimensional): Summit
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: cobbly silt loam
E - 4 to 6 inches: cobbly silt loam
Bhs - 6 to 9 inches: cobbly silt loam
Bs - 9 to 19 inches: cobbly fine sandy loam
2R - 19 to 80 inches: bedrock

Properties and qualities
Slope: 3 to 6 percent
Percent of area covered with surface fragments: 1.0 percent
Depth to restrictive feature: About 19 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris - Dryopteris (ATD-D_1)
Hydric soil rating: No

Custom Soil Resource Report

55



Minor Components

Tula
Percent of map unit: 4 percent
Landform: Till plains
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)
Hydric soil rating: No

Rock outcrop
Percent of map unit: 2 percent
Hydric soil rating: No

429C—Gogebic-Peshekee complex, 6 to 18 percent slopes, very rocky, 
very stony

Map Unit Setting
National map unit symbol: 1kw6y
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, very stony, and similar soils: 79 percent
Peshekee and similar soils: 15 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Very Stony

Setting
Landform: Hills
Landform position (two-dimensional): Backslope, shoulder
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Modified loamy eolian deposits over loamy till

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 5 inches: silt loam
E - 5 to 8 inches: silt loam
Bhs - 8 to 12 inches: silt loam
Bs - 12 to 20 inches: fine sandy loam
2E/Bx - 20 to 33 inches: gravelly fine sandy loam
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2B/Ex - 33 to 49 inches: fine sandy loam
2Bt - 49 to 54 inches: fine sandy loam
2BC - 54 to 68 inches: fine sandy loam
2C - 68 to 80 inches: gravelly fine sandy loam

Properties and qualities
Slope: 6 to 18 percent
Percent of area covered with surface fragments: 2.0 percent
Depth to restrictive feature: About 20 inches to fragipan
Natural drainage class: Moderately well drained
Runoff class: High
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 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No

Description of Peshekee

Setting
Landform: Hills
Landform position (two-dimensional): Backslope, shoulder
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: cobbly silt loam
E - 4 to 6 inches: cobbly silt loam
Bhs - 6 to 9 inches: cobbly silt loam
Bs - 9 to 19 inches: cobbly fine sandy loam
2R - 19 to 80 inches: bedrock

Properties and qualities
Slope: 6 to 18 percent
Percent of area covered with surface fragments: 1.0 percent
Depth to restrictive feature: About 19 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.1 inches)

Custom Soil Resource Report

57



Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris - Dryopteris (ATD-D_1)
Hydric soil rating: No

Minor Components

Tula
Percent of map unit: 4 percent
Landform: Till plains
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)
Hydric soil rating: No

Rock outcrop
Percent of map unit: 2 percent
Hydric soil rating: No

429D—Gogebic-Peshekee complex, 18 to 35 percent slopes, very rocky, 
very stony

Map Unit Setting
National map unit symbol: 1kw6z
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, very stony, and similar soils: 75 percent
Peshekee and similar soils: 15 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Very Stony

Setting
Landform: Hills
Landform position (two-dimensional): Backslope, shoulder
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Modified loamy eolian deposits over loamy till
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Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 5 inches: silt loam
E - 5 to 8 inches: silt loam
Bhs - 8 to 12 inches: silt loam
Bs - 12 to 20 inches: fine sandy loam
2E/Bx - 20 to 33 inches: gravelly fine sandy loam
2B/Ex - 33 to 49 inches: fine sandy loam
2Bt - 49 to 54 inches: fine sandy loam
2BC - 54 to 68 inches: fine sandy loam
2C - 68 to 80 inches: gravelly fine sandy loam

Properties and qualities
Slope: 18 to 35 percent
Percent of area covered with surface fragments: 2.0 percent
Depth to restrictive feature: About 20 inches to fragipan
Natural drainage class: Moderately well drained
Runoff class: High
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 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained with limitations 

(G090AY003WI)
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Tsuga 

Dryopteris (ATD_1)
Hydric soil rating: No

Description of Peshekee

Setting
Landform: Hills
Landform position (two-dimensional): Backslope, shoulder
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: cobbly silt loam
E - 4 to 6 inches: cobbly silt loam
Bhs - 6 to 9 inches: cobbly silt loam
Bs - 9 to 19 inches: cobbly fine sandy loam
2R - 19 to 80 inches: bedrock

Properties and qualities
Slope: 18 to 35 percent
Percent of area covered with surface fragments: 1.0 percent
Depth to restrictive feature: About 19 inches to lithic bedrock
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Natural drainage class: Well drained
Runoff class: Medium
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained with limitations 

(G090AY003WI)
Other vegetative classification: Acer Tsuga Dryopteris - Dryopteris (ATD-D_1)
Hydric soil rating: No

Minor Components

Schweitzer
Percent of map unit: 5 percent
Landform: Moraines
Landform position (two-dimensional): Summit, backslope, footslope, toeslope, 

shoulder
Landform position (three-dimensional): Side slope, interfluve, head slope, nose 

slope, base slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Concave, convex
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Tsuga 

Dryopteris (ATD_1)
Hydric soil rating: No

Tula
Percent of map unit: 3 percent
Landform: Till plains
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)
Hydric soil rating: No

Rock outcrop
Percent of map unit: 2 percent
Hydric soil rating: No
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432D—Gogebic-Michigamme-Rock outcrop complex, 6 to 35 percent 
slopes, very stony

Map Unit Setting
National map unit symbol: 1kw7b
Elevation: 590 to 1,970 feet
Mean annual precipitation: 30 to 34 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, very stony, and similar soils: 68 percent
Rock outcrop: 15 percent
Michigamme and similar soils: 15 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Very Stony

Setting
Landform: Hills
Landform position (two-dimensional): Backslope, shoulder
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Modified loamy eolian deposits over loamy till

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 5 inches: silt loam
E - 5 to 8 inches: silt loam
Bhs - 8 to 12 inches: silt loam
Bs - 12 to 20 inches: fine sandy loam
2E/Bx - 20 to 33 inches: gravelly fine sandy loam
2B/Ex - 33 to 49 inches: fine sandy loam
2Bt - 49 to 54 inches: fine sandy loam
2BC - 54 to 68 inches: fine sandy loam
2C - 68 to 80 inches: gravelly fine sandy loam

Properties and qualities
Slope: 6 to 35 percent
Percent of area covered with surface fragments: 2.0 percent
Depth to restrictive feature: About 20 inches to fragipan
Natural drainage class: Moderately well drained
Runoff class: High
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 inches
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Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Forage suitability group: Low AWC, adequately drained with limitations 

(G090AY003WI)
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Tsuga 

Dryopteris (ATD_1)
Hydric soil rating: No

Description of Michigamme

Setting
Landform: Hills
Landform position (two-dimensional): Backslope, shoulder
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Silty or loamy material over loamy till

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: cobbly silt loam
E - 2 to 4 inches: cobbly silt loam
Bhs - 4 to 7 inches: silt loam
Bs1 - 7 to 14 inches: silt loam
Bs2 - 14 to 20 inches: silt loam
Bs3 - 20 to 24 inches: very cobbly silt loam
2Bx - 24 to 31 inches: very cobbly fine sandy loam
3R - 31 to 80 inches: bedrock

Properties and qualities
Slope: 6 to 35 percent
Percent of area covered with surface fragments: 2.0 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Forage suitability group: Mod AWC, adequately drained with limitations 

(G090AY006WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No
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Description of Rock Outcrop

Typical profile
R - 0 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 6 to 35 percent
Depth to restrictive feature: 0 inches to lithic bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Minor Components

Tula
Percent of map unit: 2 percent
Landform: Till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)
Hydric soil rating: No

522—Pits, sand and gravel

Map Unit Setting
National map unit symbol: 1qyff
Elevation: 600 to 1,800 feet
Mean annual precipitation: 25 to 34 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Pits, sand and gravel: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pits, Sand And Gravel

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked
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652B—Manido-Annalake complex, 1 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1kwf4
Elevation: 590 to 1,970 feet
Mean annual precipitation: 25 to 34 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Manido and similar soils: 52 percent
Annalake and similar soils: 24 percent
Minor components: 24 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Manido

Setting
Landform: Till-floored lake plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy outwash

Typical profile
Oe - 0 to 3 inches: moderately decomposed plant material
E - 3 to 9 inches: fine sand
Bhs - 9 to 11 inches: fine sand
Bs - 11 to 17 inches: fine sand
BC - 17 to 37 inches: fine sand
E and Bt - 37 to 60 inches: stratified fine sand to sand to very fine sand
C - 60 to 80 inches: stratified fine sand to sand to very fine sand

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 6.00 in/hr)
Depth to water table: About 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
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Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-
D_1)

Hydric soil rating: No

Description of Annalake

Setting
Landform: Till plains, outwash terraces, river valleys on lake terraces, river valleys 

on lake terraces, river valleys on till plains, fluvial terraces, lake plains, deltas, 
lake plains, lake terraces, moraines, outwash plains

Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy glaciofluvial deposits

Typical profile
A - 0 to 9 inches: very fine sandy loam
Bs - 9 to 16 inches: fine sandy loam
E and Bt1 - 16 to 31 inches: stratified loamy very fine sand to silt loam to loamy 

fine sand
E and Bt2 - 31 to 48 inches: stratified sand to fine sand to loamy fine sand to silt 

loam
B and Et - 48 to 61 inches: stratified sand to fine sand to loamy fine sand to silt 

loam
C - 61 to 80 inches: stratified fine sand to loamy fine sand to silt loam to silt

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: About 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B/D
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1)
Hydric soil rating: No

Minor Components

Pence
Percent of map unit: 12 percent
Landform: Outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Base slope, interfluve, head slope, nose 

slope, side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Convex, concave
Other vegetative classification: Acer Quercus Vaccinium (AQV_1), Tsuga 

Maianthemum Vaccinium (TMV_1)
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Hydric soil rating: No

Stutts
Percent of map unit: 12 percent
Landform: Outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Linear
Across-slope shape: Linear, convex
Other vegetative classification: Tsuga Maianthemum (TM_1)
Hydric soil rating: No

656B—Stutts-Zandi complex, 1 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1kwf6
Elevation: 590 to 1,970 feet
Mean annual precipitation: 25 to 34 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Stutts and similar soils: 60 percent
Zandi and similar soils: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Stutts

Setting
Landform: Outwash plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy glaciofluvial deposits

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
E - 1 to 6 inches: loamy fine sand
Bhs - 6 to 8 inches: loamy fine sand
Bs1 - 8 to 15 inches: loamy fine sand
Bs2 - 15 to 18 inches: fine sand
BC - 18 to 28 inches: fine sand
C - 28 to 80 inches: fine sand

Properties and qualities
Slope: 1 to 6 percent
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Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.20 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Other vegetative classification: Tsuga Maianthemum (TM_1), Acer Tsuga 

Dryopteris (ATD_1)
Hydric soil rating: No

Description of Zandi

Setting
Landform: Till-floored lake plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy glaciolacustrine deposits

Typical profile
Oe - 0 to 0 inches: moderately decomposed plant material
E - 0 to 4 inches: loamy very fine sand
Bhs - 4 to 6 inches: loamy very fine sand
Bs - 6 to 34 inches: very fine sandy loam
E/B - 34 to 42 inches: stratified very fine sand to loamy very fine sand to very fine 

sandy loam to silt loam
B/E - 42 to 57 inches: stratified very fine sand to loamy very fine sand to very fine 

sandy loam to silt loam
E and Bt - 57 to 80 inches: stratified very fine sand to loamy very fine sand to very 

fine sandy loam to silt loam

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Other vegetative classification: Tsuga Maianthemum (TM_1), Acer Tsuga 

Dryopteris (ATD_1)
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Hydric soil rating: No

Minor Components

Kalkaska
Percent of map unit: 10 percent
Landform: Outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Linear
Across-slope shape: Convex, linear
Other vegetative classification: Acer Tsuga Dryopteris - Dryopteris (ATD-D_1), 

Tsuga Maianthemum (TM_1)
Hydric soil rating: No

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Typical profile
W - 0 to 80 inches: water

Properties and qualities
Depth to water table: About 0 inches

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Other vegetative classification: Northern Bulrush-Spikerush Marsh (MRn93)
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 NOTICE OF PROJECT PLAN PUBLIC HEARING  
 

The City of Escanaba will hold a public hearing on the proposed Water System 
Improvements project for the purpose of receiving comments from interested persons.  
 

The hearing will be held at ??:00 pm CST on June 15, 2020 at the following location: 

Bessemer City Website (URL to webex link?).  
 
The purpose of the proposed project is to complete Water System improvements to replace lead 
impacted water service lines as required by the State of Michigan.  
 
Project construction will involve:  

 Replacement of lead impacted water service lines within the construction limits of the 
previous construction project and the proposed 2021-2023 project. 

Impacts of the proposed project include short term construction related impacts and 
financial impacts to the City’s water system users.  No significant long term adverse 
impacts are anticipated on either cultural or environmentally sensitive resources.  

 
The estimated cost to users for the proposed project will be approximately $700,000 total 
project costs with costs to individual users dependent on the level and type of project 
financing that can be secured by the City for the project. The City intends to pursue 
project financing with the goal of minimizing impact to the system users  

 
Copies of the plan detailing the proposed project are available for inspection at the following 
location(s):  

 Electronic PDF is available on the City of Bessemer’s website at 
cityofbessemer.org.  

 

DWRF Project Plan Report Vol. 1, 2, ??  
Xxxx URL address for each volume 

 
Written comments received before the hearing record is closed on June 15, 2020 by 2:00 p.m. 
will receive responses in the final project plan. Written comments should be sent to:  
 
Bessemer City Clerk’s Office  
C/O Charly Loper, City Manager  
411 South Sophie Street  

Bessemer, MI 49911 
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