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FEASIBILITY STUDY  
LAKE LOUISE CHRISTIAN COMMUNITY 
ALTERNATIVES FOR LOWERING THUMB LAKE WATER ELEVATION 
 
TO: Mr. Jim Willford 

 Lake Louise Christian Community  
  
FROM: Quinn Ridley, PE 

  Wade Trim, Inc. 
 
DATE: September 14, 2020 
 
RE: Lake Louise Christian Community  
 Alternatives for Lowering Thumb Lake Water Elevation 
 
FILE: LLC 2001.01G 
 
 
1.0 BACKGROUND AND PURPOSE 
The Lake Louise Christian Community is comprised of approximately 2,766 acres and 126 cottages 
situated around Thumb Lake and is located in Hudson Township, Charlevoix County, Michigan (see 
Exhibit 1-1. Vicinity Map on page 2). Thumb Lake itself is approximately 510 acres in plan area with a 
maximum depth of 152 feet. Located in a geographic depression surrounded by mostly upland 
topography, Thumb Lake is considered both a “kettle lake” because of its geological formation, as well 
as a “seepage lake” due to its lack of surficial inlet or outlet. While there are contributing valleys from 
the surrounding watershed area that collect and empty into Thumb Lake, it is likely that the majority of 
its water is received from groundwater and precipitation.  
 
Thumb Lake is currently experiencing higher than historical lake levels. Although the existing lake levels 
are higher than they have been in recent years, it is possible that historic “all time” high water levels 
were greater than the current high water level as suggested by the high water mark at the top of the 
bank. 
 
The increase in water surface elevation has created issues for many residents of the Lake Louise 
Christian Community including failing septic systems, submerged water wells, as well as flooding 
basements, crawlspaces, and garages for approximately 30 cottages at this time. Failing septic systems 
are a potential health issue as effluent from the septic tanks and fields could possibly contaminate the 
lake water. The rising lake level has also flooded some local roads making it necessary to raise the road 
grade to access some of the cottages, especially in an emergency situation. In addition to the high water 
issues experienced at the cottages, the Michigan Department of Natural Resources (MDNR) boat ramp 
at the south end of Thumb Lake, as well as the beach shoreline and sections of sidewalk at Thumb Lake 
County Park at the east end of Thumb Lake have become inundated with lake water.  
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With many of these areas becoming flooded, this reaffirms that the existing water level is higher than it 
has been in recent years. To better depict the difficulties being experienced by the Lake Louise Christian 
Community, examples of the effects of the high lake levels, surrounding topography, along with other 
pictures of the site can be seen in Appendix A - Site Photos.  
 
Exhibit 1-1. Vicinity Map 

 
The Lake Louise Christian Community has contacted Wade Trim to evaluate potential alternatives into 
lowering and/or controlling the existing lake level of Thumb Lake. The purpose of our study is to 
evaluate and document three potential alternatives for lowering and controlling the existing lake level of 
Thumb Lake and to present our findings to Lake Louise Christian Community.  
 
2.0 ALTERNATIVES FOR LOWERING THE LAKE LEVEL 
We evaluated three possible alternatives that could potentially lower the existing water level of Thumb 
Lake. The following alternatives that were evaluated are conceptual and would involve more extensive 
studies and analyses before preliminary engineering and/or permitting could be undertaken. 

 

Site Location: 
Lake Louise 

Christian Community 
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ALTERNATIVE A – EXCAVATE AN OPEN DRAIN OR DIRECTIONALLY BORE A PIPE TO 
STANDARD LAKE OR REARDON LAKE  
The first alternative evaluated is creation of an outlet drain that would initially be used to draw down 
the lake level of Thumb Lake, and subsequently act as a control outlet to manage rising lake levels in the 
future.  
 
This alternative could be accomplished with two different approaches. One approach would consist of 
excavating an open channel with armored side slopes and sloping the channel with a downward 
gradient to allow excess lake water to flow out of Thumb Lake toward a lower downstream elevation. An 
inlet control structure would need to be constructed in order to regulate the water surface elevation of 
Thumb Lake, as necessary. Installation of cross culverts would be required in areas where the proposed 
channel crossed under roadways for water conveyance to a downstream location. Another approach 
would be to bore a high-density polyethylene pipe (HDPE) underground to a lower outlet elevation 
utilizing horizontal directional drilling (HDD) technology. An inlet control structure would need to be 
constructed for this option as well to allow water to flow into the structure and into the bored outlet 
pipe. 
 
We contacted the Gaylord field office of the Michigan Department of Environment, Great Lakes, and 
Energy (EGLE) Water Resources Division and spoke with the EGLE representative responsible for 
proposed projects in Charlevoix County to inquire about the preferred method of drain construction. 
Based on our communication and correspondence with EGLE, directionally boring a pipe would be the 
preferred method over excavating an open channel, as it would be less impactive to the natural 
landscape and wetlands. Further cost estimating and evaluation of environmental impacts are 
recommended to determine the most feasible approach. 
 
Standard Lake and Reardon Lake are located less than one mile east of Thumb Lake and are in relative 
proximity to the Sturgeon River. Based on Google Earth elevations and as of July 30, 2019, Thumb Lake 
had a water surface elevation of approximately 1038 compared to Standard Lake which had an elevation 
of 972 and Reardon Lake which was 962. Because of the proximity of these two lakes to Thumb Lake and 
their respective lower elevations, either could serve as potential overflow outlets to connect a pipe from 
Thumb Lake. 
 
Readily available HDPE pipe sizes typically range from 4-inch diameter to 36-inch diameter. For the 
purpose of our evaluation, we selected and analyzed a 24-inch diameter pipe to determine both the 
additional flow introduced to a potential outlet and the time it would take to lower the lake level by 
approximately 4 feet. In order to minimize exit water velocity and damaging scour at the outlet of the 
pipe, the bored pipe would need to have a slope less than or equal to 0.5%. A 24-inch diameter pipe 
bored at 0.5% slope would lower the lake elevation of Thumb Lake by 4 feet in approximately 16 days 
and introduce 16 cubic feet per second (cfs) to the downstream outlet. A typical challenge of 
directionally boring is the ability to maintain a consistent slope throughout the entire length of pipe.  
During the design phase, technical aspects of the drainpipe including diameter, pipe material, and slope 
would need to be optimized to limit pipe velocities and flows.  
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See attached Figure 1 (see below) for overall layout of potential bored pipe locations for Alternative A. 
As these alternatives are relatively comparable in scope and cost, estimates for each alternative were 
developed and attached as Appendix B. The Standard Lake alternative is denoted as “Alternative A-1,” 
and the Reardon Lake alternative is denoted as “Alternative A-2.”  
 
Because there is no existing connection from Standard Lake to the West Branch Sturgeon River, we 
expect that a second inlet control structure would need to be constructed in Standard Lake to control 
flooding and a second bored pipe would need to be drilled from the Standard Lake outlet structure to 
the West Branch of the Sturgeon River. 
 
Regardless of the preferred route, we would recommend that storm manholes be intermediately 
installed with a maximum spacing of 500 feet along the drainpipe alignment to allow for routine 
cleaning and maintenance of the drain.  
 
EGLE has recommended that the Lake Louise Christian Community apply for a pre-application request to 
receive formal feedback and potential recommendations for this alternative. A definitive approval (or 
denial) from EGLE is only provided after a permit application has been submitted and conceptual plans 
have been reviewed (see attached Appendix C - EGLE Email Correspondence). A construction permit 
would be required by EGLE, but because Thumb Lake does not currently connect to any other bodies of 
water, EGLE would receive input from other entities associated with lowering the lake level and draining 
into another body of water. Of the entities providing recommendations, the MDNR Fisheries Division 
would be involved in the determination of effect that connecting Thumb Lake to a new body of water 
would have on existing aquatic species and habitats. 
 
Before preliminary engineering is performed, and prior to applying for an EGLE Permit, the Lake Louise 
Christian Community would need to petition for the establishment of a new drainage district. Upon 
establishment of the drainage district, a minimum of five property owners would then need to sign and 
submit a petition to the Charlevoix County Drain Commissioner to establish a proposed legal county 
drain. Charlevoix County does not currently have any established drains. A Board of Determination 
would then evaluate the impacts and necessity of the proposed new drain and would either provide 
authorization to proceed with engineering, bidding, and construction, or would deny the request. Since 
the drain alternatives traverse property not owned by Lake Louise Christian Community, drainage 
easements from property owners would need to be obtained as part of the process as well. An overview 
of establishing drains and drainage districts in Michigan is included in Appendix D. 
 
Another concern involving the construction of this alternative is the impact that draining water from 
Thumb Lake would have on other downstream bodies of water (i.e., Standard Lake, Reardon Lake, and 
West Branch Sturgeon River) and the surrounding private properties and State-owned lands. This impact 
would need to be evaluated by both the engineer and the EGLE Hydraulics and Floodplain Management 
Divisions (during the permitting phase) to verify that no adverse effects would occur downstream.  
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ALTERNATIVE B – CONSTRUCT A WETLAND OVERFLOW RESEVOIR 
The second alternative we considered is to create a constructed wetland to act as an overflow reservoir 
for Thumb Lake. An artificial wetland could also be used as a recreational area for hunting, hiking, and 
kayaking. 
 
To avoid acquisition of additional property and keep the potential location of the wetland relatively 
close to Thumb Lake, we only considered evaluating property located within Lake Louise Christian 
Community. A defined outlet from Thumb Lake to the proposed wetland would need to be constructed. 
Additionally, the location of the constructed wetland would need to be close to Thumb Lake to avoid 
pumping and/or minimize the length of a drain for water to reach the wetland.  
 
Most of the surrounding property owned by Lake Louise Christian Community has existing ground 
elevations ranging from 20 feet to 400 feet above the existing water elevation of Thumb Lake. Only a 
small portion of land within the property limits is lower than the existing water elevation of Thumb Lake.  
 
For constructability purposes, we disregarded areas with elevations exceeding 20 feet above the water 
surface elevation of Thumb Lake and focused on potential areas of land that would require 20 feet or 
less of earth excavation. Using contours from USGS topography maps, we identified these areas and 
highlighted them on Figure 2 (see below). There is approximately 8,432,000 square feet (193.5 acres) of 
land located within the property limits that would require less than 20 feet of earth excavation, or no 
excavation at all.  
 
A list of requirements to construct a wetland are outlined in the attached EGLE Permit Application, 
included as Appendix D. One of the requirements of the permit is that areas of open water (typically two 
to three feet deep or deeper) may not exceed ten percent of the entire wetland site. Assuming 
approximately 10% of the 193.5 acres could be used as overflow storage at a depth of 3 feet, the Thumb 
Lake water surface elevation would only be drawn down by approximately 1.4 inches. Because of this 
constraint, we suspect that this would not be feasible to construct and would not recommend pursuing 
this alternative.  
 

ALTERNATIVE C – CONSTRUCT A NEW LAKE 
Creating a new lake to receive excess water from Thumb Lake is a third alternative that we considered. 
Similar to Alternative B, a new lake would need to be located relatively close to Thumb Lake to avoid 
pumping and/or minimize the length of a connecting drain. In order to store the volume of water 
required to draw down Thumb Lake four feet, approximately 5,265,920 cubic yards of earth would need 
to be excavated below the existing water elevation of Thumb Lake. This quantity does not include the 
amount of excavation required to flatten the adjacent property to the water surface elevation of Thumb 
Lake.  
 
For the purpose of our evaluation, we assumed a new lake would possess a maximum depth of 
approximately 20 feet as this depth is within the practical limits of a long reach excavator arm.  
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Based on a depth of 20 feet, the approximate plan area of a lake large enough to lower the water level 
of Thumb Lake by 4 feet is approximately 179 acres. For comparison purposes, a lake of this size is 
illustrated in Figure 2. 
 
While such a large earthmoving endeavor is possible, it would have a substantial effect on the 
surrounding landscape and we would not recommend this alternative. Additionally, and as mentioned 
earlier in this report, we suspect that a large portion, if not the majority of, Thumb Lake’s water is 
received from groundwater. If so, it is possible that the fluctuating groundwater table could ultimately 
govern the water elevation of Thumb Lake and any newly created lakes adjacent to Thumb Lake. This 
would mean that the amount of excavation performed with the intention of providing additional storage 
volume would not make a difference as the static groundwater table would equalize and seep into the 
new lake. 
 

3.0 CONCLUSION AND OTHER OPTIONS TO CONSIDER 
Based on the surrounding geography of Thumb Lake, the amount of earth excavation that would be 
required to draw down the lake, and the potential difficulty the groundwater table may pose on gaining 
storage volume, we do not anticipate that Alternative B or Alternative C would be feasible alternatives 
to construct. Alternative A is potentially feasible from a constructability aspect, but whether it would be 
permitted by EGLE would require further investigation. For whichever alternative is sought, a more 
in-depth technical feasibility study should be conducted to better understand the requirements and 
constraints of a project of this scale and complexity. This feasibility study should include the verification 
that the primary source of Thumb Lake’s water is received from surrounding groundwater. We 
recommend that this study be conducted prior to design engineering and/or permitting. 
 
Other potential options to consider include improving upon or developing new community 
infrastructure and amenities to adapt to the rising lake levels. This may entail raising houses and garages 
that are capable of being raised, constructing shared drainfields at higher elevations for residences that 
are experiencing septic system issues, shared water systems for residences that are experiencing well 
issues, and/or permanently raising internal roads that are susceptible to flooding to provide 
unobstructed access for emergency services. The existing amenities around the lake could be improved 
to function during high water conditions as well. This may include extending the existing concrete boat 
ramp further landward at the MDNR boat launch, as well as placing additional sand along a higher 
upland elevation to function as a beach and recreation area during high water conditions. 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

APPENDIX A – SITE PHOTOS 
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PHOTO #1 – PARTIALLY SUBMERGED SIDEWALK ALONG BEACH AT THUMB LAKE PARK 

 

 
PHOTO #2 – SUBMERGED STAIR LANDING ON BEACH AT THUMB LAKE PARK 
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PHOTO #3 – FACING SOUTH ALONG SHORELINE AT THUMB LAKE PARK 

 

 
PHOTO #4 – DNR BOAT LAUNCH AT SOUTHWEST CORNER OF THUMB LAKE 
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PHOTO #5 – STANDARD LAKE, FACING NORTHWEST 

 

 
PHOTO #6 – ACCESS ROAD TO STANDARD LAKE BOAT LAUNCH OBSTRUCTED BY WATER 
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PHOTO #7 – STANDING WATER/WETLAND FORMED DUE TO HIGH LAKE LEVELS 

 

 
PHOTO #8 – INTERNAL ROAD BUILT UP WITH GRAVEL TO MAINTAIN ACCESS 
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PHOTO #9 – FLOODING AROUND GARAGE AT PROPERTY ON SOUTH SIDE OF THUMB LAKE 

 

 
PHOTO #10 – WETLAND AREA CONNECTING TO THUMB LAKE IN THE BACKGROUND, FACING 

NORTHEAST 
 
 
 



September 14, 2020 

 
 

ALTERNATIVES FOR LOWERING THUMB LAKE WATER LEVEL 7 LAKE LOUISE CHRISTIAN COMMUNITY 

 

 
PHOTO #11 – RISING LAKE LEVEL ENCROACHING THE SHORELINE AT THE SOUTH SIDE OF THUMB LAKE 
 

 
PHOTO #12 – TOP OF SEAWALL SUBMERGED IN WATER 
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PHOTO #13 – UPLAND TOPOGRAPHY AT POTENTIAL DRAIN LOCATION FROM THUMB LAKE TO 

STANDARD LAKE, FACING SOUTHEAST 
 

 
PHOTO #14 – VIEW OF THUMB LAKE FACING SOUTHWEST 

 





 
 
 
 
 
 
 
 
 

APPENDIX B – COST ESTIMATES 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 





4241 Old US 27 South 
Gaylord, MI  
989.732.3584 - FAX: 989.732.6391

This project estimate is Wade Trim's opinion of probable cost based upon the Preliminary Study REVISED: 09/11/20

Item Description Quantity Unit Unit Price Amount

1 Mobilization, 5% Max 1                             LSUM 125,000.00$         $125,000.00
2 Clearing and Grubbing 3 ACRE 15,000.00$           $45,000.00
3 Cofferdams 1                             LSUM 60,000.00$           $60,000.00
4 Outlet Control Structure 2                             EA 50,000.00$           $100,000.00
5 Drain Manhole 10                           EA 5,000.00$             $50,000.00
6 24" Dia. HDPE Storm Sewer, Directionally Bored 4,840                      LFT 450.00$                $2,178,000.00
7 Excavation, Earth 550                         CYD 25.00$                  $13,750.00
8 Riprap, Heavy 50                           CYD 175.00$                $8,750.00

Subtotal: $2,580,500.00

Estimated Construction Costs: $2,580,500
Construction Contingencies (15%): $387,000

Total Estimated Construction Costs: $2,967,500

Engineering Study, Petition Process, Establish Drainage District (5%) $148,000
Easements (5%) $148,000

Soil Borings and Geotechnical Engineering $50,000
Design Engineering and Permitting (10%) $296,000

Admin, Legal and Bonding (5%) $148,000
Construction Engineering (10%) $296,000

Total Estimated Project Cost: $4,053,500

Opinion of Probable Costs
Alternatives for Lowering the Existing Lake Level

Alternative A-1 - Directionally Boring a Drain to Standard Lake





4241 Old US 27 South 
Gaylord, MI  
989.732.3584 - FAX: 989.732.6391

This project estimate is Wade Trim's opinion of probable cost based upon the Preliminary Study REVISED: 09/11/20

Item Description Quantity Unit Unit Price Amount

1 Mobilization, 5% Max 1                             LSUM 125,000.00$         $125,000.00
2 Clearing and Grubbing 3 ACRE 15,000.00$           $45,000.00
3 Cofferdams 1                             LSUM 30,000.00$           $30,000.00
4 Outlet Control Structure 1                             EA 50,000.00$           $50,000.00
5 Drain Manhole 10                           EA 5,000.00$             $50,000.00
6 24" Dia. HDPE Storm Sewer, Directionally Bored 5,020                      LFT 450.00$                $2,259,000.00
7 Excavation, Earth 550                         CYD 25.00$                  $13,750.00
8 Riprap, Heavy 50                           CYD 175.00$                $8,750.00

Subtotal: $2,581,500.00

Estimated Construction Costs: $2,581,500
Construction Contingencies (15%): $387,000

Total Estimated Construction Costs: $2,968,500

Engineering Study, Petition Process, Establish Drainage District (5%) $148,000
Easements (5%) $148,000

Soil Borings and Geotechnical Engineering $50,000
Design Engineering and Permitting (10%) $296,000

Admin, Legal and Bonding (5%) $148,000
Construction Engineering (10%) $296,000

Total Estimated Project Cost: $4,054,500

Opinion of Probable Costs
Alternatives for Lowering the Existing Lake Level

Alternative A-2 - Directionally Boring a Drain to Reardon Lake
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Ridley, Quinn

From: Rasmusson, Scott (EGLE) <RASMUSSONS@michigan.gov>
Sent: Tuesday, August 11, 2020 9:15 AM
To: Ridley, Quinn
Subject: RE: Thumb Lake Drain Alternatives

Quinn, 
 
To follow up our phone conversation yesterday, it is recommended that your 
client apply for a pre-application as this is what we have been doing on other 
lakes throughout the state.    In a pre-application, we cannot say if the project 
will be permitted or not, only potential issues we see and possible 
ways/alternatives to lessen the impacts from the project. 
 
Should you have any questions, please contact me.  
 
 
 
Scott Rasmusson 
Department of Environment, Great Lakes and Energy  
Water Resource Division      
Gaylord District Office 
rasmussons@michigan.gov  
989-313-9708 (Direct)  
989-731-6181 (Fax) 
 
From: Ridley, Quinn <qridley@wadetrim.com>  
Sent: Thursday, August 6, 2020 7:29 AM 
To: Rasmusson, Scott (EGLE) <RASMUSSONS@michigan.gov> 
Subject: Thumb Lake Drain Alternatives 
 

CAUTION: This is an External email. Please send suspicious emails to abuse@michigan.gov 

 

Scott, 
  
Good morning. Please see attached site plan depicting two drain options that could potentially lower the water level of 
Thumb Lake. I’m looking to get your input into whether either of these options would be permittable. Please let me 
know your thoughts. 
  
Thank you, 
  
Quinn 
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Citizen Guide to the Drain Code 

 

This information is being provided to help you better understand the process, funding and other implications of a 
drain project in your neighborhood. 

  

What is a Drain Project? 
  

A drain project is the establishment, construction, maintenance or improvement of a drain designed to prevent  

flooding, decrease soil erosion and sedimentation and provide better drainage or agricultural lands, residential  

lands or other development. A “drain” may include roadside ditches, agricultural drains, tiling/enclosed systems  

under agricultural or developed land, creeks, rivers and lakes. 

  

Who is in charge of Drains and Drain Projects? 

  

Drainage activities are generally governed by the Michigan Drain Code and administered by the County Drain 

Commissioner, the elected official in charge. The Drain Commissioner has jurisdiction over all established county 

drains and performs the duties set forth in the Drain Code. Basically, the Drain Commissioner administers the 

establishment, construction, maintenance and improvement of county drains, and is responsible for the 

assessment of the costs incurred. 

  

How Does a Drain Project Begin? 

  

Generally, drain projects are started when a "petition" is submitted to the Drain Commissioner. The petition states 

that a drainage problem exists and the petitioners would like the Drain Commissioner to solve the problem. A 

petition can be filed on an existing drain for maintenance or improvements to be undertaken, or it can be filed for 

the establishment of a new drain.  

  

For an existing drain, a petition must be signed by at least five property owners whose land is located in the 

drainage district and would be liable to be assessed for a portion of the costs of the project.   

 

For a new drain, an application to establish a drainage district is required before you can petition to establish a 

County Drain. A drainage district is the area of land that benefits from the drain. The application must be signed by 

at least ten property owners in the township—five of whom must own land in the drainage district. After the 

application is received, the Drain Commissioner works with an engineer to determine the area which would be 

drained by and receive    benefit from the new drain. If determined practical, the Drain Commissioner then 

formally establishes the drainage district boundary. A petition to locate, establish and construct the new drain is 

then required. The petition must be signed by 50% of the property owners whose property would be traversed by 

the new drain.  

{continued} 



  

Who Can Petition for a Drain Project? 
  

A petition can be filed by property owners in the Drainage District, a Township/City/Village, and County 

Road Commission or the Michigan Department of Transportation. 
  

Who Decides Whether to Do a Drain Project? 
  

Once petitioned, a "Board of Determination" convenes. The Board of Determination is a three-member board 

appointed by the Drain Commissioner. The members must be residents of the County but cannot own  

property in the Drainage District or in the Township/City/Village. The role of the Board of Determination is to 

receive testimony and evidence at a public hearing to determine:  
  

a)  Whether a project is necessary and conducive to the public health, convenience or welfare  
  

b)   Whether all or a portion of the project benefits the municipalities in the district for the protection of 

      public health; and in some instances 
  

c)   Whether lands should be included in or added to a drainage district. 
  

The Board of Determination does not determine the scope of the project or the cost of the project, and does not 

determine how much property owners and municipalities will be assessed for the project. The Drain Commissioner 

makes these decisions after the engineering is performed, but before construction occurs. 

  

Who Receives Notice of a Board of Determination Hearing? 
  

Notices for the Board of Determination hearings are sent to all property owners who own land within a      current 

drainage district and whose lands are proposed to be added to the drainage district. All interested persons may 

testify at the Board of Determination, or may send written testimony to the Drain Commissioner prior to the Board 

of Determination hearing. 

  

Can the Board’s Decision be Appealed? 
  

If the Board of Determination determines a drain project is necessary, any aggrieved person has 10 

days to appeal but they may only appeal the finding of necessity, since that is the only issue the 

Board of Determination is acting upon. After the 10th day appeal period is over, the Drain Commissioner 

may proceed with the project. 
  

Can the Project Change? 
  

Since the scope of the project may not be fully defined at the time of the Board of Determination meeting, drain 

projects may change in scope. The project may get larger or smaller. 
  

Who Determines What Needs to be Done? 
  

If the Board of Determination determines a drain project is necessary, the Drain Commissioner decides how to  

solve the problem. He may contract out various parts of the project, including engineering analysis, project  

management, and construction. 

 

 

{continued} 
 



 

 

 

Who Pays for Drain Projects? 
  

Land owners and municipalities within a given Drainage District pay for drain projects within the district. The cost  

of the project is shared by all the property owners within the district. Each property will be assigned its share,  

which is calculated on the “benefit” received by each property. The methods for determining benefits can be  

based on a variety of factors such as acreage and zoning/land use that treats all property owners fairly.  Portions of  

drain project costs are also assigned to the Township/City/Village for public health benefit and to the County and  

the County Road Commission for benefit to county roads. 

 

The Drain Commissioner will also determine the terms of payment for any assessment.  Large projects may be 

financed by the issuance of notes or bonds, with the costs and assessment.  Large projects may be financed by the 

issuance of notes or bonds, with the costs and assessments spread out over many years.   

  

What is the Drain Commissioner allowed to do without a petition? 

  

Michigan Drain Code allows the Drain Commissioner to expend, without petition, up to $5,000 per mile per drain 

in any one year for maintenance and repair. 

  

What’s Next? 

If you believe that an official county drain would be beneficial to your property or would like to request 

maintenance of an existing county drain, please feel free to contact the Drain Commissioner’s Office for additional 

information and guidance: 

  

Joe Parman 

Van Buren County Drain Commissioner’s Office 

219 East Paw Paw Street, Suite 301 

Paw Paw, MI 49079 

Phone:  269-657-8241 

Fax:  269-657-0176 

E-mail: parmanj@vbco.org 

www.vbco.org 

  

 

 





 
 
 
 
 
 
 
 
 

APPENDIX E – EGLE WETLAND PERMIT APPLICATION 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 





WETLAND MITIGATION 
 
150 Wetland Mitigation 
Wetland Mitigation 
The permittee shall, as a primary condition of this permit, mitigate the loss of       acres of 
wetland, consisting of       acres of emergent,       acres of forested,       acres of scrub-
shrub, and       acres of       wetland.  The authorization granted by this permit is 
contingent upon the completion of mitigation as follows: 
 

a. A new       acre wetland area, consisting of       acres of emergent,       acres 
of forested,      acres of scrub-shrub and       acres of       wetland, shall be 
created in accordance with plans approved by the MDEQ.  If the permit conditions 
modify the mitigation plan, the permit conditions shall take precedence over the 
mitigation plan. 

 
b. The mitigation grading, planting, and introduction of hydrology shall be completed 

prior to or concurrent with initiating any other permitted activities and shall be 
completed prior to date of activity. 

 
c. The permittee shall provide a surety bond or letter of credit to the MDEQ in a form 

identical to the financial assurance models on the MDEQ’s website at 
www.michigan.gov/wetlands in the amount of Enter dollar amount to ensure that the 
replacement wetland is constructed, the conservation easement is recorded, 
monitoring is completed, and corrective actions are performed as required to comply 
with the mitigation requirements and conditions of this permit.  The financial 
assurance document will be provided and accepted by the MDEQ prior to signature 
of this permit by the MDEQ. 

 
Prior to the transfer of this permit to another person, the new person must obtain and 
provide a financial instrument acceptable to the MDEQ in the name of the new 
person and in the amount required by this permit. 
 
Upon request of the permittee and with the submittal of adequate proofs, the MDEQ 
may release portions of the financial instrument in accordance with the following 
guidelines: 
 
Fifty (50) percent of the financial instrument may be released after the permittee 
demonstrates substantial compliance with Performance Standards a. through e. and 
i., in this permit, for a minimum of two years after construction of the mitigation 
wetland. 
 
The remaining 50 percent of the financial instrument will be released upon all of the 
following: 
 
i. Submittal of all the required monitoring reports; 
ii. Substantial compliance with all of the performance standards as outlined in this 

permit, and 
iii. Final approval by the MDEQ. 
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d. The permittee shall execute a conservation easement over the mitigation area and 
remaining wetlands on-site as shown on the permit plans in a form identical to the 
conservation easement model on the MDEQ’s website at 
www.michigan.gov/wetlands.  The original executed conservation easement and 
associated exhibits must be sent to the MDEQ for review and recording prior to 
commencement of the permitted work or within 60 days of the issuance of this 
permit, whichever occurs first.  Send to:  Conservation Easement Coordinator, 
MDEQ, Water Resources Division, P.O. Box 30458, Lansing, Michigan, 48909, with 
a copy of the executed easement mailed to the District Office.   

 
The permittee may request in writing a permit revision to extend the time deadline for 
submittal of the conservation easement.  Such permit revision shall be considered a 
minor permit revision pursuant to Section 30313b and must be accompanied by the 
appropriate fee.  An acceptable executed conservation easement must be submitted 
to the MDEQ by the permittee prior to commencement of any permitted work within 
regulated areas. 

 
The conservation easement boundary shall be demarcated by the placement of 
signs along the perimeter.  The signs shall be placed at an adequate frequency, 
visibility, and height for viewing, made of a suitable material to withstand climatic 
conditions, and should be replaced as needed.  The signs shall include the following 
language: 

  
WETLAND CONSERVATION EASEMENT 

NO CONSTRUCTION OR PLACEMENT OF STRUCTURES ALLOWED. 
NO MOWING, CUTTING, FILLING, DREDGING OR  

APPLICATION OF CHEMICALS ALLOWED. 
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 

 
Except as otherwise provided by this permit or approved in writing by the MDEQ, the 
following activities are prohibited in perpetuity within the mitigation area:  alteration of 
topography, creation of paths, trails, or roads; placement of fill, dredging, or 
excavation; drainage of surface or groundwater; construction or placement of any 
structure; plowing, tilling, or cultivating the soils or vegetation; cutting, removal, or 
alteration of vegetation; including the planting of non-native plant species; 
construction of unauthorized utility or petroleum lines; storage or disposal of 
garbage, trash, debris, abandoned equipment; accumulation of machinery or other 
waste materials; use or storage of off-road vehicles; placement of billboards or signs; 
or the use of the wetland for the discharge of storm water (except as otherwise 
allowed in this permit). 

 
e. Unless approved in writing by the MDEQ, forested and scrub-shrub wetlands shall be 

graded at the same elevation (i.e. flat) per wetland cell.  The mitigation site shall not 
be fine graded, but shall be left in a rough grade state (allowing for the establishment 
of micro-topography).  Allowable tolerance shall be plus or minus 6 inches from 
proposed grade.   Any planting or seeding of the mitigation site must consist of native 
Michigan plant materials. 

 
f. Unless approved in writing by the MDEQ, the permittee shall install a water control 

structure that can manipulate the water levels in 2-6 inch increments.  The failure to 
install adequate water control structures may lead to the need to re-grade the entire 
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mitigation area should the hydrology establish differently than shown on the 
approved mitigation plans. 

 
g. The permittee shall notify the MDEQ's District Office, in writing and within 20 days of 

completion of each of the following items:   
 

1) final grading 
2) seeding and plant installation 

 
h. In the event the permitted activity is begun but not completed, the permittee or owner 

of record shall remain responsible for completion of the mitigation wetland and 
associated conditions, as determined by the MDEQ.  Such determinations shall be 
based upon the extent of the disturbance to the existing wetlands.   

 
i. Should the mitigation wetland fail to become established after two complete growing 

seasons, or fail to progress satisfactorily towards a self-sustaining wetland system as 
required by this permit, the permittee shall: 

 
i. Assess the problem and its probable causes; 
ii. Develop reasonable and necessary corrective measures as a revision to original 

plans; 
iii. Submit proposed corrective measures to the MDEQ for confirmation and 

approval within 60 days of identification of the problem; and 
iv. Upon MDEQ approval, implement corrective measures. 

 
Additional mitigation monitoring may be required to evaluate the success of the corrective 
measures.  
 
Wetland Mitigation Performance Standards 
The following performance standards will be used to evaluate the mitigation wetland: 
 

a. Construction has been completed in accordance with the MDEQ's approved plans 
and specifications included in the permit and mitigation plan.   

 
b. The mitigation wetland is characterized by the presence of water at a frequency and 

duration sufficient to support a predominance of wetland vegetation and the wetland 
types specified at the end of the monitoring period.  At a minimum, flooding, ponding 
or saturation with 12 inches of the soil surface shall occur for 14 consecutive days 
throughout the growing season.  At least one primary indicator of hydrology will be 
present by the end of the monitoring period. 

 
c. A layer of high-quality topsoil, from the A horizon of an organic or loamy surface 

texture soil, is placed (or exists) over the entire wetland mitigation area at a minimum 
thickness of six (6) inches.  Photo documentation and email communication during 
placement of topsoil is required.  The development of hydric soil characteristics is 
required by the end of the monitoring period and shall be documented using the Field 
Indicators of Hydric Soils manual. 

 
d. The mitigation wetland shall be free of oil, grease, debris, and all other contaminants. 

 



e.  A minimum of six (6) wildlife habitat structures, consisting of at least three (3) types, 
have been placed per acre of mitigation wetland.  At least 50 percent of each 
structure shall extend above the normal water level. The types of acceptable wildlife 
habitat structures are: 
 
i. Tree stumps laid horizontally within the wetland area. Acceptable stumps shall be 

a minimum of 6 feet long (log and root ball combined) and 12 inches in diameter. 
ii. Logs laid horizontally within the wetland area. Acceptable logs shall be a 

minimum of 10 feet long and 6 inches in diameter. 
iii. Whole trees laid horizontally within the wetland area.  Acceptable whole trees 

shall have all of their fine structure left intact (i.e., not trimmed down to major 
branches for installation), be a minimum of 20 feet long (tree and root ball), and a 
minimum of 12 inches in diameter. 

iv. Snags which include whole trees left standing that are dead or dying, or live trees 
that will be flooded and die, or whole trees installed upright into the wetland.  A 
variety of tree species should be used for the creation of snag habitat.  
Acceptable snags shall be a minimum of 20 feet tall (above the ground surface) 
and a minimum of 12 inches in diameter at breast height. Snags should be 
grouped together to provide mutual functional support as nesting, feeding, and 
perching sites. 

v. Sand mounds at least 18 inches in depth and placed so that they are surrounded 
by a minimum of 30 feet of water measuring at least 18 inches in depth.  The 
sand mound shall have at least a 200 square foot area that is 18 inches above 
the projected high water level and oriented to receive maximum sunlight.  

 
f. The mean percent cover of native wetland species in the herbaceous layer at the 

end of the monitoring period is not less than: 
 

60 percent for emergent wetland. 
80 percent for scrub-shrub wetland. 
80 percent for forested wetland. 
__ percent for _______ wetland. 

 
Extensive areas of open water and submergent vegetation areas having no 
emergent and/or rooted floating vegetation shall not exceed 10 percent of the 
mitigation wetland area.  Extensive areas of bare soil shall not exceed five percent of 
the mitigation wetland area.  Bare soil is defined as areas with less than 20 percent 
vegetative cover.  For the purposes of these performance standards, extensive 
refers to areas greater than 0.01 acre (436 square feet) in size. 

 
The total percent cover of wetland species in each plot shall be averaged for plots 
taken in the same wetland type to obtain a mean percent cover value for each 
wetland type.  For the purposes of this standard, total percent cover is the percent 
cover of the ground surface covered by vegetation, bare soil, and open water, when 
viewed from above.  Total percent cover cannot exceed 100 percent.  Plots within 
identified extensive open water and submergent areas, bare soil areas, and areas 
without a predominance of wetland vegetation shall not be included in this average.   
Wetland species refers to species listed as Facultative and wetter on the U.S. Army 
Corps of Engineers National Wetland Plant List for Michigan.    

 
 



g. The mitigation wetland supports a predominance of wetland vegetation (as defined in 
the “US Army Corps of Engineers Wetlands Delineation Manual" and regional 
supplements) in each vegetative layer, represented by a minimum number of native 
wetland species, at the end of the monitoring period.  The minimum number of native 
wetland species per wetland type shall not be less than: 

 
15 species within the emergent wetland. 
15 species within the scrub-shrub wetland. 
15 species within the forested wetland. 
__ species for _______ wetland. 
 

The total number of native wetland plant species shall be determined by a sum of all 
species identified in sample plots of the same wetland type. 

 
h. At the end of the monitoring period, the mitigation wetland supports a minimum of:  
 

• Three hundred (300) individual surviving, established, and free-to-grow trees 
per acre in the forested wetland that are that are a minimum of 5 feet tall and 
are classified as native wetland species and consisting of at least four 
different species.   

• Three hundred (300) individual surviving, established, and free-to-grow 
shrubs per acre in the scrub-shrub wetland that are a minimum of 4 feet tall 
and are classified as native wetland species and consisting of at least five 
different species.  

• Optional: Eight (8) native wetland species of grasses, sedges, or rushes per 
acre in the wet meadow wetland.   

 
Physiognomic classification of trees and shrubs shall be in accordance with the 
Michigan Floristic Quality Assessment (Michigan Department of Natural Resources, 
2001).   

 
i. The mean percent cover of invasive species including, but not limited to, Phragmites 

australis (Common Reed), Lythrum salicaria (Purple Loosestrife), and Phalaris 
arundinacea (Reed Canary Grass), Typha angustifolia (Narrow-Leaved Cat-tail), 
Typha Glauca (Hybrid Cat-tail), Rhamnus frangula (Glossy Buckthorn), and Alliara 
petiolata (Garlic Mustard) shall in combination be limited to no more than ten (10) 
percent within each wetland type.  Invasive species shall not dominate the vegetation 
in any extensive area of the mitigation wetland.   

 
If the mean percent cover of invasive species is more than ten (10) percent within 
any wetland type or if there are extensive areas of the mitigation wetland in which an 
invasive species is one of the dominant plant species, the permittee shall submit an 
evaluation of the problem to the MDEQ.  If the permittee determines that it is 
infeasible to reduce the cover of invasive species to meet the above performance 
standard, the permittee must submit an assessment of the problem, a control plan, 
and the projected percent cover that can be achieved for review by the MDEQ.  
Based on this information, the MDEQ may approve an alternative invasive species 
standard.  Any alternative invasive species standard must be approved in writing by 
the MDEQ. 

 



If the mitigation wetland does not satisfactorily meet these standards by the end of the 
monitoring period, or is not satisfactorily progressing during the monitoring period, the permittee 
will be required to take corrective actions. 
 
Wetland Mitigation Monitoring 
The permittee shall monitor the wetland mitigation for a minimum of five (5) years following 
grading, planting, and introduction of hydrology.  Forested wetlands will require 10 years of 
monitoring (Years 1-4, 6, 8, 10).  A monitoring report, which compiles and summarizes all data 
collected during the monitoring period, shall be submitted annually by the permittee.  Monitoring 
reports shall cover the period of January 1 through December 31 and be submitted to the 
MDEQ prior to January 31 of the following year.  The permittee shall conduct the following 
activities and provide the information collected in the monitoring reports: 
 

a. Measure inundation and saturation at all staff gauges, monitoring wells, and other 
stationary points shown in the mitigation plan monthly during the growing season.  
Hydrology data shall be measured at a sufficient number of points sampled at a 
sufficient frequency to accurately depict the water regime of each wetland type. 

 
b. Sample vegetation in plots located along transects shown in the mitigation plan once 

between July 1 and August 31.  Woody vegetation may be sampled earlier in the 
growing season to allow for accurate counts.  The number of sample plots necessary 
within each wetland type shall be determined by use of a species-area curve or other 
approach previously approved by the MDEQ.  The minimum number of sample plots 
for each wetland type shall be no fewer than fifteen (15) unless approved by EGLE.  
Sample plots shall be located on the sample transect at evenly spaced intervals or 
by another approach previously accepted by the MDEQ.  If additional or alternative 
sample transects are needed to sufficiently evaluate each wetland type, they must be 
approved in advance in writing by the MDEQ.   

 
The herbaceous layer (all non-woody plants and woody plants less than 3.2 feet in 
height) shall be sampled using a 3.28 foot by 3.28 foot (one square meter) sample 
plot.  The shrub and tree layer shall be sampled using a 30-foot radius sample plot.  
The data recorded for each herbaceous layer sample plot shall include a list of all 
living plant species, and an estimate of percent cover in five (5) percent intervals for 
each species, bare soil areas, and open water areas relative to the total area of the 
plot.  The number and species of surviving, established, and free-to-grow trees and 
surviving, established, and free-to-grow shrubs shall be recorded for each 30-foot 
radius plot. 

 
Provide plot data, the total percent cover of wetland species per plot, and the 
average percent cover of wetland species per wetland type.  Data for each plant 
species must include common name, scientific name, wetland indicator status from 
the most recent U.S. Army Corps of Engineers National Wetland Plant List for 
Michigan, physiognomic classification, and whether the species is considered native 
according to the Michigan Floristic Quality Assessment (Michigan Department of 
Natural Resources, 2001).  Nomenclature shall follow Voss and Reznicek (2012) or 
the Flora of North America, which can be found at www.fna.org. 
 
The locations of sample transects and plots shall be identified in the monitoring 
report on a plan view showing the location of wetland types.  Each transect and 
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sample plot shall be permanently and visibly staked at a frequency sufficient to 
locate the transect and sample plots in the field.   

 
c. Delineate any extensive (greater than 0.01 acre in size) open water areas, bare soil 

areas, areas dominated by invasive species, and areas without a predominance of 
wetland vegetation, and provide their location on a plan view. 
  

d. Delineate all wetland plant communities and provide their location on a plan view.  
Forested and scrub-shrub wetland plant communities shall be differentiated between 
areas that meet the performance standard of 300 free-to-grow trees and/or 300 free-
to-grow shrubs per acre and areas that have been planted in trees and shrubs that 
do not meet the 300 free-to-grow performance standard.   
 
 

e. Document any sightings or evidence of wading birds, songbirds, waterfowl, 
amphibians, reptiles, and other animal use (lodges, nests, tracks, scat, etc.) within 
the wetland noted during monitoring.  Note the number, type, date, and hour of the 
sightings and evidence. 
 

f. Inspect the site, during all monitoring visits and inspections, for oil, grease, man-
made debris, and all other contaminants and report findings.  Rate (e.g., poor, fair, 
good, excellent) and describe the water clarity in the mitigation wetland. 
 

g. Provide annual photographic documentation of the development of the mitigation 
wetland during vegetation sampling from permanent photo stations located within the 
mitigation wetland.  At a minimum, photo stations shall be located at both ends of 
each transect.  Photos must be labeled with the location, date photographed, and 
direction.  
 

h. Provide one-time photographic documentation of the placement of at least six 
(6) inches of high quality soil, from the A horizon of an organic or loamy surface 
texture soil, across the site.  
 

i. Provide the number and type of habitat structures placed and representative 
photographs of each structure type.  Photo document decay or movement of 
structures over the monitoring period.   
 

j. Provide a written summary of data from previous monitoring periods and a 
discussion of changes or trends based on all monitoring results.  This summary shall 
include a calculation of the acres of each wetland type established, a plan view 
drawing depicting each ecological type, and identification of all performance 
standards and whether each standard has been met. 
 

k. Provide a written summary of all the problem areas that have been identified and 
potential corrective measures to address them.   

 
A qualified individual able to identify plants to genus and species must conduct the wetland 
monitoring.  The MDEQ reserves the right to reject reports with substandard monitoring data.  
 



The MDEQ will determine if the performance standards have been met.  If the performance 
standards have not been met, the MDEQ may require corrective actions and subsequent annual 
monitoring until final approval from the MDEQ can be granted.   
 
Prior to final written approval of the mitigation by the MDEQ, the permittee shall submit the 
following: 
 

i. A written statement that the mitigation is complete and request for final approval of 
the mitigation. 

ii. A copy of the permit. 
iii.  “As-built” plans and specifications signed and sealed by a registered surveyor or 

licensed engineer. 
iv. A surveyed boundary of the established wetland within the mitigation area, including 

the total acreage of the mitigation wetland and the acreage of each type of wetland 
created.  The wetland boundary shall be flagged and numbered in the field to allow 
easy identification by MDEQ field staff. 

v. Complete all monitoring requirements including the submittal of all required 
monitoring reports. 

 
151 Wetland Mitigation Plan Required  
The permittee is required to submit an approvable Wetland Mitigation and Monitoring Plan to the 
MDEQ for the proposed mitigation site shown in the attached location map within 60 days of the 
issuance of this permit.  The applicant must receive approval of the wetland mitigation plan from 
the MDEQ before undertaking any permitted activity.  The wetland mitigation plan must contain: 
 

a. Wetland mitigation goals and objectives, including the acreage (by ecological type) to 
be restored, created, or preserved and a description of the wetland to be impacted. 

 
b. Characterization of the existing conditions at the proposed wetland mitigation site 

including: 
 

i. A description of the topography, soils, hydrology, and vegetation. 
ii. A plan view that includes topographic information (at one (1) foot contour 

intervals), roads, trails, structures, property lines, directional arrows, scale, and 
the exact size and boundaries of existing wetlands, streams, and floodplain to 
the 100-year elevation. 

iii. Typical cross-sections. 
 

c. The proposed wetland mitigation design including: 
i.  A description of the sources of hydrology, the source and type of soil 

amendments, wetland vegetation establishment, and wildlife structures. 
ii. A plan view showing all of the proposed conditions of the mitigation site 

including all contour elevations (at one (1) foot contour intervals), structures, 
the type and size of all proposed wetland areas, property lines, directional 
arrows, scale, and the conservation easement area. 

iii. Typical cross-sections. 
iv. A water budget of inputs and outputs to the proposed wetland (e.g., 

precipitation, groundwater, runoff, evapotranspiration). 



v. A vegetative establishment plan which includes a plan view, methods, species 
list with scientific and common names, type of propagule (seed, bare root 
stock, etc.), and source of any plant or seed stock. 

 
d. Locations of vegetative sampling transects, photo points, monitoring wells, and staff 

gauges for monitoring should be shown on a plan view.  
 
e. A schedule for completion of the mitigation site (e.g., initiation, grading, planting, 

introduction of hydrology, completion) and the site preparation and soil 
erosion/sedimentation control methods to be used during construction. 

 
f. Information on current site ownership and provisions for the long-term protection of 

the site including methods to be used to prevent and control the establishment of 
invasive plant species, to prevent over-grazing of vegetation, and to remove trash. 

 
Regulated activities authorized by this permit are prohibited until a final mitigation plan 
is submitted by the permittee and approved in writing by the MDEQ. 
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