
     
CHARTER TOWNSHIP OF MERIDIAN 

 ENVIRONMENTAL COMMISSION 
 AGENDA       

 Wednesday, October 5, 2016  

 

Town Hall Room 

 Meridian Municipal Building 

 5151 Marsh Road, Okemos, MI 48864 
 

 
 

Work Session 

 

1. Call to Order at 6:30 p.m. 

 

2. Approval of the work session agenda 

 

3. Work Items 

 

a. 2004 Greenspace Plan Update 

b. Meridian Climate Action Plan Discussion 

c. Upcoming Township Leadership Presentation 

 

4. Public remarks 

 

5. Adjournment 
 

 Regular Meeting 

 

1. Call to Order at 7:00 p.m. 

 

2. Approval of Agenda 

 

3. Approval of Minutes of the September 7, 2016 work session 

 

4. Public Remarks 

 

5. Chair's Report 

 

6. Staff Report  

 

7. Commission Liaison/Workgroup Reports (Land Preservation, Energy, Parks) 

 

a. Special Signage Project Update by Commissioner Holland 

 

8. ACTION ITEM: Wetland Use Permit #16-04 (Nemoka Drain Improvements) 

 

9. REVIEW ITEM: Draft Resolution Regarding Public Outreach Efforts Related to       

Safe Drinking Water in the Township 

 

 

10. Public Remarks 

 

11. Adjournment 
 



CHARTER TOWNSHIP OF MERIDIAN 
ENVIRONMENTAL COMMISSION MINUTES 
Meridian Municipal Building – Town Hall Room 
September 7, 2016 - Draft 
 

WORK SESSION 
 
PRESENT: Chair McConnell, Vice-Chair Schools, Commissioners Dickmann, Jackson, Sarver, 

Holland, Kielbaso and Masten 
        
ABSENT: None 
 
STAFF: Harmony Gmazel, AICP, Associate Planner; Township Environmental Consultant 

Elise Tripp 
 
OTHERS: Judy Linn, Planning Commission Chair John Scott-Craig 
 
 

1. CALL WORK SESSION TO ORDER  
 
                  Chair McConnell called the meeting to order at 6:30 p.m. 
 

2. APPROVAL OF THE WORK SESSION AGENDA 
 
                  Approved by consent without objection.  
 
 

3. A. GREENSPACE PLAN UPDATE 
Copies of draft maps were shared and reviewed by the Commission. Maps included 
inventories of various types of open spaces throughout the Township. 
 
B. WETLAND USE PERMIT/MITIGATION DATA 
The Commission heard from the Township Environmental Consultant regarding her          
work in verifying and delineating wetlands, developing wetland use permit review letters 
and also in inspecting ongoing mitigation projects throughout the Township. The 
process for each type of review was briefly presented and Ms. Tripp took questions 
about success of past and current mitigation projects.    
 
C. 2016 TOWNSHIP MASTER PLAN UPDATE 
Chair McConnell presented the Commission with key elements of 2016 Draft Master Plan 
as they pertain to the Environmental Commission. A discussion was had about needed 
changes to the 2004 Greenspace Plan section of the Draft. A resolution listing changes 
to the text in the Plan was drafted and approved. It will be forwarded to the Planning 
Commission. Planning Commission Chair John Scott Craig commended the Commission 
on its work.  
 
D. OTHER 
The Commission expressed interest in creating a resolution to support increased public     
outreach regarding Safe Drinking Water. A draft resolution will be shared with the 
Commission for their comments at a future meeting.  
 

4. PUBLIC REMARKS 
 
       None 
 

5. ADJOURNMENT 
 
                  Approved by consent without objection at approximately 8:50 p.m. 
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Introduction 
Energy is deeply connected to our community’s quality of life and sustainability.  According to the U.S. 

Department of Energy, Meridian residents spend over $100,000,000 each year on energy.1  Almost all of 

the energy used is imported, non-renewable, fossil fuels including coal, oil, and natural gas.   This 

represents a huge impact on our economy, our health, and our environment.   While we may disagree 

on the urgency of reducing climate change, we can all agree that using energy wisely, economically, and 

efficiently makes sense. 

In 2007, Meridian joined what is now over 1060 communities in signing the U.S. Mayors Climate 

Protection Agreement.  This is a commitment to exceed carbon emission reduction goals described in 

the Kyoto Protocol Agreement.  This law is an attempt to address climate disruption and has been 

ratified in 141 countries.   

During the past few years, many major Michigan communities, including Grand Rapids, Ann Arbor, 

Traverse City, East Lansing, and others) have developed Climate Action Plans.   Many of these are 

integrated in to Comprehensive Plans.   The Michigan Municipal League, MI Townships Association, 

State of Michigan, and others have launched a Green Communities Network to assist local governments 

in addressing environmental challenges including climate change.   

The following Sustainability and Climate Action Plan  is a list of priorities for the next five years in an 

effort to use energy wisely and achieve the resulting economic, environmental, and other benefits.  It is 

also intended to stimulate conversation, generate ideas, and evolve as new information becomes 

available, supplementing the Township Master Plan, Annual Plan, and related documents. 

  

                                                           
1
 http://energy.gov/articles/how-much-do-you-spend downloaded 9-12-16  

http://energy.gov/articles/how-much-do-you-spend
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Plan Purpose, Scope, and Process 
 

Meridian Township has a long history of implementing environmentally conscious policies and programs 

and the adoption of a Sustainability and Climate Action Plan will provide a framework and blueprint for 

continuing and expanding those efforts.  One of the purposes of the Plan is to help create a culture of 

energy conservation and environmental stewardship that will influence all Township policies and 

actions.  Sustainability is a concept that should be included in all township planning and actions. 

However, in order to make this Plan a useful and workable document, the focus has been on five areas: 

Energy Efficiency, Renewable Energy, Waste Management, Transportation, and Water Management.  

The Plan has been initiated and drafted by the Meridian Township Energy Team but the process to 

develop and implement the plan should and must include township staff, township officials and all 

members of our community. 

 

Sustainability Plan, Programs, Policies, and Progress to Date 
 

 

a.  Energy Efficiency 
Energy efficiency remains the quickest, safest, and most economical way toward sustainability and 

resilience.   Meridian has made great strides reducing energy consumption saving over $100,000 during 

the past 5 years.  These energy improvements have more than paid for themselves and a portion of this 

savings has been allocated to a Revolving Energy Fund to support new investments in efficiency.  

A Mid-Michigan Energy Study (2014, Michigan Energy Options), illustrates this effort:  
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A “Phase II” Energy Study was completed in 2015  (http://bit.ly/phase-II).  In addition to seeking bids on 

the items recommended in this report (http://bit.ly/p2summary), a major engineering study is 

underway to explore some major HVAC system replacements and/or retrofits.   

Objective a.1:   Complete Phase II Energy Recommendations and HVAC Engineering Study 

Strategies: 

 Review list of Energy Conservation Measures (ECMs) in summary above 

 Review Recent Engineering Study/Capital Improvement Plans 

 Include major HVAC upgrades in Capital Improvement Plans 

 Seek bids on ECMs 

 Hire contractor(s) to do work not performed in-house 

 Monitor savings and return 80% of savings to Revolving Energy Fund 

Objective a.2:  Energy & Greenhouse Gas Monitoring 

Strategies 

 Explore cost-effective energy monitoring systems, software, assistance, and equipment 

including WeGoWise and Consumers Municipal Energy Efficiency Pilot 

 Prioritize top energy-using sites/buildings/equipment for more frequent monitoring 

http://bit.ly/phase-II
http://bit.ly/p2summary
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 Discuss better ways to provide energy consumption data feedback to building managers, 

occupants/Township staff, and accounting/budgeting staff and financial managers.   Information 

should also be provided to township residents so they are aware of township efforts. 

 Stay abreast of changes in Consumers E-Billing Program, smart metering opportunities, street 

lighting options, and other pilot programs. 

Other: 

 Explore State, Federal, utility and Grant-Funding, Pilot Programs, Utility Programs, etc. 

 Other outreach, pilot, experimenting, research, partnerships, etc. such as Green Community  

Network, Clean Cities, Sustainability Forums, and Greater Lansing area Local Government 

collaboration (East Lansing, Delhi, Williamstown Twp, Delta Twp, Ingham County, Clinton Co., 

Eaton Co, City of Lansing, etc.) 

 Remaining challenges – motivating employees; Assisting residences and businesses 

 

b. Renewable Energy   
Renewable energy systems are becoming more cost effective as technology advances increase 

efficiency, system costs decrease, and the price of traditional power sources increase.  Meridian 

Township will explore and examine opportunities to install solar, wind, geothermal, and other 

renewable energy systems at Township facilities and to foster installations at private developments.  

The focus will be on solar energy in the near term because many opportunities exist.  Meridian 

Township will look at policies and procedures that can hinder or encourage a greater use of renewable 

energy.  An aspirational goal of 100% renewable energy by 2050 should be adopted as part of this Plan. 

Past and Current Renewable Energy Efforts:   

Meridian Township adopted a wind energy ordinance in May 2011. The purpose of the wind energy 

ordinance is to: a. Provide standards and regulations pertaining to the location, construction, design, 

maintenance, and abandonment of wind energy systems and anemometer towers; b.  Enhance and 

expand the alternative energy options available to residents and businesses located in the Township; 

and c. Limit potential impacts to adjacent and nearby properties from wind energy systems and 

anemometer towers through proper design, engineering, and siting.   

 

Meridian Township worked with Peninsula Solar, Michigan Energy Options, U.S. Dept. of Energy, and 

Consumers Energy to create a solar demonstration and educational project at Harris Nature Center.  The 

demonstration includes a solar-powered webcam system, grid-connected photovoltaic (PV) system, and 

an indoor educational exhibit.  The main panels are mounted on a racking system on the roof and a 

micro-inverter rests behind each panel.  The two 250 watt roof-mounted solar panels are made in 

Michigan by Global Watt.  These provide an average of 1.76 kWh on a sunny day.  A separate 135 watt 

PV panel powers two webcams pointed at the bird-feeding area and hawk cage.  The cameras are 

independent of the electric grid and send images to the web for remote viewing.   

http://www.ecode360.com/28783220#28783220
http://www.ecode360.com/28783221#28783221
http://www.ecode360.com/28783222#28783222
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The Meridian Township Energy Team has been discussing various opportunities and approaches that 

could be used to encourage more solar energy in the Township.  Community Solar has been a frequent 

topic of conversation and Consumers Energy was invited to select a Township site for their Solar 

Gardens pilot.  Consumers Energy did actively look into a number of possible sites but was not able to 

find a site big enough (5-6 acres) and suitable for one of their Solar Gardens PV arrays.  The Lansing 

Board of Water & Light (LBW&L) is developing a 300 kW Community Solar project in Burcham Park on 

the border of Meridian Township.  Since the Township does have LBW&L streetlighting accounts, the 

Township Board authorized leasing ten 300 watt solar panels at the Burcham Park PV array.  The 

Township will get utility bill credits for 25 years based on the electric production from the leased solar 

panels. 

Objective b.1:  Develop Township policies and procedures that encourage the use of renewable energy.   

Strategies 

 Review Township ordinances and procedures to ensure that they are renewable energy-friendly 
and do not provide any unnecessary barriers to the use of renewable energy. 

 Incorporate provisions in the Master Plan that will encourage a greater use of renewable 
energy. 

 

Objective b.2: Increase the use of renewable energy at Township facilities.   

Strategies 

 Since the Township receives almost all of its electricity from Consumers Energy, indirectly the 
Township gets 10% of its electricity from renewable energy resources because of the state 
Renewable Portfolio Standard (RPS) requiring the 10%.  The Township can do better and set a 
goal of obtaining 20% of Township electric usage from  renewable energy sources by 2022. 

 Pursue the installation of solar electric systems at Township facilities by Dec. 2017. 

 Participate in Community Solar or other green purchasing programs where possible. 

 Pursue grant funding where possible to obtain funding for demonstrations of new renewable 
energy technologies. 

 Explore non-grid connected applications like solar streetlighting and solar lighting for signs. 

http://recycle.meridian.mi.us/energy/harris/DSC06557.JPG
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 Explore using a special millage to fund solar energy installations on township facilities. 
 

Objective b.3: Educate the community about renewable energy options and encourage the installation 

of renewable energy at private and public facilities throughout the Township. 

Strategies 

 Set a goal of obtaining 15% of total community electric use from renewable energy resources by 
2022.  This includes the 10% due to the RPS. 

 Inform Township residents, businesses, and institutions about current and proposed policies, 
programs and incentives that could help them utilize renewable energy. 

 Explore the types of incentives that could be provided by the Township to encourage a greater 
use of renewable energy. 

 Explore collaborations with schools and other institutions on joint purchasing of renewable 
energy systems. 
 

Objective b.4: Monitor both energy and cost savings and determine benefits to the community and 

contributions to the Climate Sustainability Plan.   

Strategies 

 Continue current monitoring efforts. 

 Invest in monitoring equipment as needed. 

 Calculate energy and cost savings and reductions in greenhouse gases. 
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c. Recycling and Waste Reduction   
Meridian Township has partnered with citizen groups and waste haulers/recycling providers to provide 

recycling options to residents for over a decade.  During this time, Meridian has offered drop-off of yard 

waste, paper, metal, glass, and #1-#2 plastic at its Recycling Center and Transfer Station at 5976 E. Lake 

Drive in Haslett.  This has been expanded to include electronics, Styrofoam/expanded polystyrene, 

green glass, and batteries.  In addition, useable household furniture and knick-knacks are often 

reclaimed and refinished for resale.  In 2005, Granger, who serves the majority of single-family 

residential customers in the Township, began providing curbside recycling at no charge to their 

customers in 1-5 unit single-family dwelling units.  Also, in 2006, the Meridian Township Citizen’s 

Recycling Advisory Committee formed and offered the first bi-annual community-wide recycling day.  In 

2007 Meridian hired a Recycling Coordinator to assist with recycling efforts in the township. 

The following graph, from Granger Recycling, illustrates increases in curbside recycling rates during the 

past decade: 

 

In 2015, larger residential recycling carts were offered, which helped increase recycling rates in the 

residential sector.   In addition, more materials were collected at our drop off center. 
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Objective c.1:  Increase recycling in single-family and 1-4 unit homes 

Strategies 

 Work with Granger and others to expand the use of 96 gallon carts 

 Launch a collaborative marketing and outreach program to promote existing recycling services 
and options 

 Explore and conduct regional education and promotion opportunities in collaboration with the 
Regional Recycling Coordinating Committee (R2C2), Capital Area Local First (CALF) and other 
neighborhoods/organizations/partners. 

 

Objective c.2:  Expand recycling in multi-family housing and apartments 

Strategies 

 Promote current recycling efforts in multi-family housing 

 Explore ordinances and policies that encourage recycling 

 Provide technical assistance to managers and occupants of multi-family housing/apartments 

 

Objective c.3:   Offer community- and region-wide recycling events and other partnerships 

Strategies 

 Partner with local business, schools, neighborhoods, governments, churches, and others to 

promote and offer recycling events  

 Promote Ingham County household hazardous waste collections 

 Explore collaborative processing and/or transfer of recyclables locally and/or in the regions 

(regional “material recovery facility”) 

 Explore food, grease, composting, and related organic material recycling options 
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d. Transportation   
Transportation contributes 31% of greenhouse gases.  Alternative fuels can reduce these impacts and 

the most accessible alternative to petroleum is often overlooked, non-motorized transportation options 

like walking and biking.  Transportation fuel use reduction measures decrease emissions, save the 

Township and its residents money, enhance environmental quality, and promote public health.  The 

Township will focus on measures in its own fleet, walking and biking, and land use decisions that can 

reduce petroleum use. 

Past and Current Efforts:   

A Complete Streets Ordinance was passed by Meridian Township on Sept. 18, 2012.  The ordinance is 

“intended to provide safe, convenient, and comfortable routes for multiple modes of transportation 

including but not limited to walking, bicycling, personal vehicles and public transportation while 

encouraging healthy, active living, reduced traffic congestion and dependence on fossil fuels, and 

improved safety and quality of life for residents of Meridian Charter Township.” 

The Township has 20 miles of trails (both natural and paved) and 80 miles of pedestrian/bicycle 

pathway. These trails and pathways are funded through the Park Millage and Pedestrian/Bicycle 

Pathway Millage and are maintained by the Township's Parks and Grounds Maintenance Staff.  The 

purpose of the pedestrian/bicycle pathway system is to provide a network of interconnected pathways 

throughout Meridian Township. The completed system is intended to connect all destination points in 

the Township, including: schools in Okemos, Haslett, and East Lansing; libraries; parks; public buildings; 

commercial areas; and related connecting routes outside the Township. 

Smart Commute competitions encourage trips involving anything other than one driver, one motorized 

vehicles.  Meridian has participated in the competitions for a number of years and in 2015 placed first 

among 23 teams participating.  The 34-member Primed Meridian team won with 1,083 smart 

commutes.  The previous year the team had 927 trips.   

Objective d.1:  Encourage employee and citizen participation in Smart Commute competitions and 

encourage employees and citizens to be smart commuters year round.   

Strategies 

 Continue to expand the bike and pedestrian pathways network throughout the Township. 

 Encourage employee participation in Smart Commute competitions and encourage employees 
to be smart commuters year round. 

 

Objective d.2: Decrease the use of petroleum in the Township vehicle fleet.   

Strategies 

 Choose the cleanest and most fuel-efficient vehicle that meets the department’s needs.    

 Use electric or hybrid vehicles whenever possible. 
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 Reduce engine idling. 

 Encourage efficient trip-planning to reduce the use of fuel. 
 

Objective d.3:  Use land-use planning to reduce vehicle miles traveled and petroleum use. 

Strategies 

 Continue a complete streets policy to ensure that the entire roadway is designed and operated 
with all users in mind - including bicyclists, public transportation vehicles and riders, and 
pedestrians of all ages and abilities. 

 Use the Urban Service Boundary to reduce vehicle miles traveled and encourage infill and 
redevelopment. 
 

Objective d.4: Educate the community about transportation alternatives that can reduce petroleum use. 

Strategies 

 Use the Township web site to promote transportation alternatives. 

 Use public forums and HOM-TV to inform the public. 

 Educate the community about how to bike and walk safely, as well as drive safely around bikers 
and walkers. 

 Continue membership in Greater Lansing Area Clean Cities (http://michigancleancities.org)  
 

Objective d.5: Monitor both energy and cost savings and determine benefits to the community and 

contributions to the Climate Sustainability Plan.   

Strategies 

 Continue current monitoring efforts. 

 Calculate energy and cost savings and reductions in greenhouse gases. 
 

Possible Additions: 

 Conduct an inventory and efficiency audit of the government vehicle fleet. 

 Adopt a fuel efficiency target for the government fleet, including an implementation plan for 

reaching this target. The plan should incorporate vehicle efficiency and life cycle cost analysis as 

well as highlight opportunities for purchasing or converting vehicles to be more efficient. 

 Review and update the idling policy for the government fleet and/or a community-wide policy.  

 Explore grants and support for alternative fuel and vehicle charging infrastructure. 

  

http://michigancleancities.org/
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e. Water Management  
Water and how it is managed impacts almost all aspects of society, in particular health, food production, 

water supply and sanitation, and the functioning of ecosystems.  Higher temperatures and changes in 

extreme weather conditions due to climate change are projected to affect rainfall, river flows and 

groundwater, and water quality.  Water management is an important Township responsibility and 

pollution prevention and wetland preservation are priorities. 

 

Past and Current Water Management Efforts:   

Meridian Township Public Works and Engineering maintains, repairs and operates the water distribution 

system; which includes 158 miles of water mains, over 12,000 water services, 15,000+ water meters, 

15,000+ remote readers, 2,000+ water distribution valves, 1,900+ fire hydrants, 1,900+ fire hydrant 

valves, and two 500,000 gallon elevated storage tanks. The Township is responsible for maintenance of 

the water mains in the streets and in easements, and for the service lines from the water main to the 

curb stop (water shut-off valve), which is usually located at the street right-of-way line, and for the 

water meter.  The property owner is responsible for maintenance of the water service line from the curb 

stop to the building. 

The Township’s web site has information on stormwater management and pollution prevention 

including the following topics: 

 Pollution Isn’t Pretty 

 What Can You Do? Public Responsibility and Stewardship 

 Sanitary Sewers vs. Storm Sewers 

 Prevent or Report Illicit Discharges 

 How to Properly Wash Pavement and Your Car 

 Pesticides and Fertilizers 

 Disposing of Grass, Leaves, and Animal Waste 

 Where to Dispose of Household Hazardous Waste, Travel Trailer Waste, Motor Oil, and More 

 Septic System Maintenance 

 Green Infrastructure and Low Impact Development 

 Managing Riparian Lands 
 

The Township is a member of the East Lansing Meridian Water & Sewer Authority and purchases treated 

water from the Authority for areas of the Township north of Bennett Road and Kinawa Drive.  The 

Township purchases treated water from the Lansing Board of Water & Light for areas south of Bennett 

Road and Kinawa Drive. 

 The Township adopted a wetland protection ordinance that is more protective of wetlands than 

regulations provided by the State.  The Township ordinance of “no net loss” of wetlands means that 

wetlands drained or filled must be replaced by a wetland of equal size. This includes wetlands as small 
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as .25 acres. The Township maintains a wetland inventory and incorporates wetlands into the site plan 

review process, including setbacks from natural features such as wetlands.   

 

Objective e.1: Decrease water usage at Township facilities.   

Strategies 

 Use building energy audits to determine which water fixtures to upgrade. 

 Amend purchasing policy to require that when purchasing or replacing new toilets, showers, and 
faucets only low flow fixtures will be purchased. 

 Install waterless urinals where appropriate. 

 Explore and implement, as funds allow, a system to capture and use rainwater and gray water 
for turf and landscape irrigation at municipal facilities. 

 

Objective e.2:  Reduce the amount of stormwater runoff.  

Strategies 

 Increase the number of street trees. 

 Use porous pavement, rain gardens, bioswales, riparian buffers, and retention ponds. 

 Encourage projects that reuse storm water for irrigation purposes.  
 

Objective e.3: Educate the community about water conservation and management. 

Strategies 

 Educate staff and building patrons on the importance of water conservation by creating signs or 
other outreach materials describing why we conserve water and what the Township is doing to 
conserve water.    

 Maintain and update the Township web site as needed. 

 Use public forums and HOM-TV to inform the public. 

 Educate about fertilizer use and alternatives as it affects run-off to streams etc. 

 Educate and provide information about rain barrels. 
 

 Objective e.4: Monitor both water and cost savings and determine benefits to the community and 

contributions to the Climate Sustainability Plan.   

Strategies 

 Continue current monitoring efforts. 

 Invest in monitoring equipment as needed. 

 Calculate water and cost savings and reductions in greenhouse gases. 
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Conclusion 
Management  
 Staff 
 Committees/Commissions 
  
Integration with other Plans 
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September 20, 2016 
Project No. G160096W08  
 
 
Mr. Mark Kieselbach 
Charter Township of Meridian 
5151 Marsh Road 
Okemos, MI 48864 
 
Re:  Wetland Use Permit (WUP) #16-02 Application Review 

Ingham County Drain Commissioner 
Nemoka Drain 

 
Dear Mr. Kieselbach: 
 
The Ingham County Drain Commissioner (ICDC) is requesting to daylight the enclosed tile Nemoka Drain (Drain), 
with associated open channel construction and culvert installation. The primary purpose of the project is to 
alleviate flooding in backyards, basements, and streets of the older, single-family residential area in the 
upstream portion of the Nemoka Drain drainage district (east of Marsh Road and north of Haslett Road).  

At the request of the Charter Township of Meridian (Township), FTCH reviewed the WUP request, including the 
following: 

● Water and Woods Ecology, LLC (W&W) transmittal letter, dated March 18, 2016; 

● A Joint Permit Application, dated March 18, 2016, prepared by the ICDC and W&W; 

● W&W Wetland Delineation Report, dated April 2014.  

This report provides a brief description of the resources that would be impacted by the proposed work, 
evaluates WUP Application #16-02 according to review standards in the Township Wetland Protection 
Ordinance (Article IV of Chapter 22 of the Code of Ordinances of the Charter Township of Meridian), and makes 
recommendations to the Township regarding issuance or denial of the WUP application. This evaluation is 
limited to a review of wetland impacts and does not assess broader hydrologic and hydraulic issues pertaining to 
the Nemoka Drain and proposed improvements. 

Overview of Proposed Wetland Impacts 
The proposed activities are located in Section 10 of Town 4 North, Range 1 West, Ingham County, Michigan. 
Proposed impacts are located on:  

● Parcel Number 33-02-02-10-130-007, owned by Meridian Charter Township. This parcel contains Hillbrook 
Park, the Pine Lake Outlet Drain, and Township Wetland No. 10-5. This wetland is contiguous with the Pine 
Lake Outlet Drain and is therefore regulated by both the State of Michigan and the Township.  

● Parcel Number 33-02-02-10-251-003, owned by Benson Hills Haslett LLC. This parcel contains an easement 
for a Benson Hills subdivision stormwater detention area and an approximately 0.06 acre emergent wetland 
within this easement, as determined by W&W’s wetland assessment. The wetland serves as a stormwater 
detention basin; buried stormwater pipe associated with the Benson Hills branch of the Nemoka Drain 
discharges into it. It is not apparent from available aerial photographs (dated 1993 through 2015) if this 
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wetland was present prior to subdivision development or was constructed. The wetland corresponds to 
Township Wetland No. 10-10, which the Township wetland map notes is 0.46 acre in size.  

FTCH did not verify the delineated wetland boundaries as it is likely that wetland flags are no longer present, 
since the delineation was conducted in April 2014. Review of aerial photography indicates that the stormwater 
detention wetland may be slightly larger than was delineated, but is less than one-quarter acre. This wetland is 
located within 500 feet of the Pine Lake Outlet Drain. Therefore, this wetland is regulated by the Township. 

The enclosed Nemoka Drain crosses the above parcels and outlets to the Pine Lake Outlet Drain in Hillbrook 
Park. The ICDC has submitted a WUP application to the Township proposing the following: 

● Replace an enclosed portion of the Nemoka Drain with a 200 foot long, 52-foot wide meandering, two-stage 
channel. 

● Impact 931 square feet of wetland by excavating 46.7 cubic yards of material and placing 31 cubic yards of 
riprap where the new open channel joins the Pine Lake Outlet Drain. 

● Construct a 6-foot wide by 76-foot long foot bridge on piles at the historic trail location spanning the open 
channel. The foot bridge will cross a regulated wetland and its construction will result in excavating 3.6 cubic 
yards of wetland soil and replacing it with 3.6 cubic yards of fill at an abutment. These activities will impact 
96 square feet of regulated wetland. 

● Temporarily impact the northern edge of the stormwater detention wetland to install a 24-inch drainage 
tile. This area will be restored and reseeded with wetland species. 

● Seed the new channel and disturbed areas with native seed mixes, including wetland seed mixes in wetland 
areas. 

Review of WUP Application 
The review standards used to evaluate WUP applications are found in Section 22-157 of Article IV (Wetland 
Protection) of Chapter 22 of the Township’s Code of Ordinances. WUPs are not to be issued unless the proposed 
activity is found to be in the public interest, the permit is necessary to realize the benefits from the activity, and 
the proposed activity is otherwise lawful in all respects. Section 22-157(2) lists eleven general criteria to be 
considered when evaluating whether or not a proposed activity is in the public interest. An evaluation of the 
proposed activity, according to each of the eleven criteria, is as follows: 

Section 22-157(2)(a) The relative extent of the public and private need for the proposed activity. 

● There is a high public and private need for the proposed activities. The primary goal of the project is to 
alleviate flooding in backyards, basements, and streets in an older residential and commercial area. The 
Board of Determination has deemed that drain improvements are necessary to protect the health and 
welfare of the public. Additionally, construction of the foot bridge to cross the new, open channel maintains 
the function of an existing trail within Hillbrook Park.    

Section 22-157(2)(b) The availability of feasible and prudent alternative locations and methods to accomplish 
the expected benefits from the activity. 

● The No Action alternative is not feasible and prudent, because it will result in future flooding and adverse 
impacts to the health and welfare of the public.  

\\FTCH\ALLPROJECTS\2016\160096W08\WORK\REPT\WUP_APP_REVIEW_2016_0920.DOCX 
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● Installation of a large diameter pipe network in the Nemoka Drain Drainage District would need to 

accommodate a 100-year storm event, either for direct discharge to the Pine Lake Outlet Drain or for inline 
detention. Hydraulic analysis determined that a minimum 72-inch diameter pipe would be required to 
accommodate a 100-year storm event. The ICDC determined that installation of such a pipe would be 
impractical and burdensome in terms of direct and indirect costs, and could exacerbate flood conditions 
downstream of the Nemoka Drain Drainage District. 

● The proposed alternative provides needed stormwater detention, is less expensive than the large diameter 
pipe alternative, and should result in a reduced downstream impact. In addition, improvements to water 
quality and wildlife and aquatic habitats will also be achieved. Therefore, this alternative is the most feasible 
and prudent alternative. 

Section 22-157(2)(c) The extent and permanence of the beneficial or detrimental effects which the proposed 
activity may have on the public and private uses to which the area is suited, including the benefits the wetlands 
provide. 

● The proposed project is a suitable use for the subject site, since channel construction will occur in a public 
park.  

● The project will result in a net increase in the total wetland area at the project site, since new wetlands will 
develop on the channel’s flood bench. These wetlands should be of higher quality than those impacted by 
project activities, due to improved plant diversity introduced through seeding the wetland with a native 
seed mixture. The created wetland will provide the following functions and values: water storage, water 
quality improvement, wildlife habitat, and aesthetic value. 

● The existing wetlands provide the following functions and values: water storage, water quality 
improvement, wildlife habitat, and limited aesthetic value. The project will result in very limited impact to 
these wetlands.  

Section 22-157(2)(d) The probable impact of each proposal in relation to the cumulative effect created by 
other existing and anticipated activities in the watershed. 

● The proposed drain improvements are important elements in a larger effort addressing stormwater 
management in the Drain’s watershed. By providing additional stormwater detention, the proposed 
improvements will contribute to alleviation of flooding in the drainage district, both upstream and 
downstream of the proposed channel. 

Section 22-157(2)(e) The probable impact on recognized historic, cultural, scenic, ecological, or recreational 
values and on the public health or safety, or fish or wildlife. 

● The project will alleviate flooding within a historic area of the Township. Portions of the Nemoka Drain 
Drainage District were platted in the 1880s.  

● FTCH has no other direct information pertaining to historic and cultural values pertaining to the project’s 
impact area. 

● The proposed activities will support recreational use in Hillbrook Park, through maintaining an existing trail 
and constructing a foot bridge over the new channel.  

● Construction of the proposed channel is likely to result in a larger and more scenic wetland than is currently 
present on the site.  
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● Daylighting the Drain will result in improved and more varied wildlife, fish and aquatic habitat within the 

park, and greater ecological value. 

● Daylighting the Drain will enable wetland plants to filter and trap nutrients and pollutants, resulting in 
improved water quality in the Pine Lake Outlet Drain.  Water quality improvements in the wetland and 
downstream areas will aid in creating diverse and high-quality fish and aquatic habitat, which presently does 
not exist in the enclosed pipe.   

● The reduction of flooding resulting from this project will provide public health and safety benefits. 

Section 22-157(2)(f) Economic value, both public and private, of the proposed land change to the general 
township area. 

● The proposed activities protect against upstream flooding, which provides positive economic value, both 
public and private, to the Nemoka Drain Drainage District. 

Section 22-157(2)(g) The size and quality of the wetland being considered. 

● Excavation and installation of riprap at the channel outlet will impact an area of approximately 0.24 acre in 
size. This area includes portions of the Pine Lake Outlet Drain, associated forested/scrub shrub wetland and 
upland bank. The WUP application does not specify what portion of the impact area is wetland. Sheet 3 of 9 
indicates that the wetland edge is 3 to 6 feet wide along the Drain. Photographs submitted with the WUP 
indicate this edge is eroded and not well vegetated. Therefore, the wetland impact area is limited and of 
poor quality. 

● Channel excavation and foot bridge construction will also impact the southern edge of a 0.04 acre, 
regulated, forested and scrub shrub wetland. This impact is limited to an area of 96 square feet. 

Section 22-157(2)(h) The findings of necessity for the proposed activity which have been made by other 
agencies. 

● The proposed work was found necessary by a statutory Board of Determination, pursuant to the Michigan 
Drain Code, Public Act 40 of 1956. 

Section 22-157(2)(i) Amount of wetland remaining in the general area and proximity to a waterway. 

● The Township wetland map indicates that a relatively narrow band of forested and scrub shrub wetland is 
present along the edges of the Pine Lake Outlet Drain between Haslett and Lake Lansing Road (i.e. in 
Hillbrook Park). The map indicates this wetland is approximately 7 acres in size. Extensive wetland 
complexes are located contiguous to the Drain both north of Lake Lansing Road and South of Haslett Road.  

● The project will likely result in a net increase in overall wetland area, since wetland is expected to develop 
on the flood bench within the new channel. 

Section 22-157(2)(j) Proximity to any waterbody. 

● The proposed impacts to regulated wetlands are located within 90 feet of the Pine Lake Outlet Drain.  

Section 22-157(2)(k) Extent to which upland soil erosion adjacent to the protected wetland is controlled.  

● The WUP application indicated that a soil erosion and sedimentation control (SESC) plan will be approved by 
the ICDC, whose office is an Authorized Public Agency. Protective measures will include installation of 
orange snow fencing to define the limits of construction; silt fence around proposed work areas, as 
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appropriate; temporary best management practices (BMPs) (such as “silt stop”) for non-active disturbed soil 
areas; and permanent BMPs (such as seed and mulch) when construction is complete in a given area. 

Recommendations 
Based upon our review of the submitted materials, it is our opinion that the proposed project meets the 
Township’s requirements for permit issuance. FTCH recommends the WUP permit be issued with the following 
conditions: 

● Conduct all site activities in accordance with MDEQ Permit No. WRP002505. 

● Implement appropriate SESC measures during construction to ensure there are no impacts to wetlands 
outside of project activities as a result of soil erosion.  

● Submit a wetland mitigation and monitoring plan for Township approval. The wetland mitigation area shall 
consist of the flood bench within the constructed two stage channel. In addition, wetland disturbed along 
the northern edge of the stormwater detention wetland shall be restored at the existing grade and seeded 
with an appropriate native wetland mix.  The mitigation plan shall include: 

○ Specifications for the recommended native seed mixtures, including species name (both botanical and 
common), ounces per acre (on a pure, live seed basis), the total seeding rate, and the seed mix supplier.  

○ A figure noting the locations where native seed mixtures will be planted, including wetland and upland 
locations. 

○ A figure noting vegetative monitoring sampling plots within the mitigation area and photo points. 
Establish a minimum of 5 sample plots. Monitor the wetland restoration area along the northern edge of 
the stormwater detection wetland through a meander survey.  

● Conduct wetland monitoring for five years. 

● The performance standards for the wetland mitigation and restoration areas are: 
○ Sixty percent cover of native wetland plant species.  
○ Ten percent cover or less of invasive species.  

 
We appreciate the opportunity to assist in the review of this file. If you have any questions or require additional 
information, please contact me at 616.464.3738 or ehtripp@ftch.com. 
 
Sincerely, 
 
FISHBECK, THOMPSON, CARR & HUBER, INC. 
 
 
 
Elise Hansen Tripp, PWS 
 
pmb  
By email 
cc: Ms. Harmony Gmazel, AICP – Meridian Township 
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WATER AND WOODS ECOLOGY, LLC 
P.O. Box 141, Haslett, Ml 48840 

March 18, 2016 

MDEQ-WRD 
Lansing District Office 
Constitution Hall l5t Floor South Tower 
525 W. Allegan Street 
P. 0. Box 30242 
Lansing, Ml 48909 

RE: Nemoka Drain Drainage District 
MDEQ-Joint Permit Application 

Dear MDEQ Staff: 

Please consider this letter the transmittal for the Joint Permit Application package for 
the Nemoka Drain Drainage District project. This project includes tile daylighting, open 
channel construction and culvert installation under Parts 301 and 303 of NREPA. 

The project is located in Meridian Township, Ingham County. 

Included with this submittal is an application binder containing the application package; 
and, one compact disc containing a PDF copy ofthe entire application and HEC-RAS files. 
The application will also be submitted through the MDEQ MiWaters web application and 
payment of the application fee transacted at that time. 

The application package is divided into 8 tabs containing a cover letter and the various 
portions of the permit application and support documents. The Table of Contents 
identifies the information contained in each tab. 

This application is being submitted on behalf of the Nemoka Drain Drainage District and 
Patrick E. Lindemann, Ingham County Drain Commissioner by Blair Webster of Water 
and Woods Ecology, LLC and Alan Boyer of LSG Engineers & Surveyors. 



( 

( 

( 

Page2 

Questions may be directed to Blair Webster at 517-230-9409 (beeraywebster@cs.com), 
or Alan Boyer at 517-393-2902 x225 (boyer@lsg-es.com). 

Blair Webster,CPE, CWS 
Water and Woods Ecology, LLC 

cc: Patrick E. Lindemann, Ingham County Drain Commissioner 

Attachments: Joint Permit Application binder 
CD containing PDF of the binder and HEC-RAS files 

G:\457\01620 (Nemoka Drain)\C\10 Permits\JPA FINAL 2016-3-18\3-MDEQ Cover Letter.doc 
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PROJECT NARRATIVE 

1.0 Location 
Established in 1906 (see the Final Order of Determination in Tab 4), the Nemoka Drain 
Drainage District is located in Section 10 of Meridian Charter Township (T4N-Rl W), in the 
north-central part of Ingham County. 

The district lies immediately southwest of Lake Lansing, bounded by Lake Lansing Road to the 
north, Lake Drive/Shaw Street to the east, Haslett Road and the Canadian National Railway 
railroad to the south, and Hillbrook Park to the west. The district is located and delineated on the 
attached Location Map, District Boundary Map and USGS Topographic Map (see Figures 1, 2 
and 3). 

2.0 Description of Existing Drainage Course 
The Nemoka Drain is an enclosed tile drain approximately 3,200 feet long. At the upstream 
end of the drainage district (east of Marsh Road), it receives runoff from an older residential and 
commercial area originally platted in the l 880' s. The drain then crosses Marsh Road and 
wends its way through the Benson Hills Apartments complex and Meridian Township's 
Hillbrook Park before discharging into the Pine Lake Outlet Drain. (Note that a negligible 
amount of flow discharges to Lake Lansing.) 

Photos of existing conditions in the proposed work area pertaining to this permit application are 
included in Tab 3. 

3.0 Necessity of Improvements to the Nemoka Drain Drainage District 
As shown in the First Order of Determination for the current petition project (see Tab 4), the 
Board of Determination deemed drain improvements necessary to protect the health and welfare 
of the public. The primary concern is flooding in the backyards, basements and streets of the 
older, single-family residential area in the upstream portion of the district (east of Marsh Road 
and north of Haslett Road). 

Therefore, the Ingham County Drain Commissioner, in order to fulfill his duties and obligations 
under the Michigan Drain Code, surveyed and verified the district boundaties and obtained the 
services of an engineering firm to design improvements for stormwater control within the 
Nemoka Drain Drainage District. 
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4.0 Proposed Project and Work Covered Under The Joint Permit Application 
Proposed drainage system improvements within the Drainage District include additional as well 
as larger diameter piping, installation of vegetated infiltration swales within existing rights-of­
way, and construction of regional detention basins. Negotiations are ongoing with property 
owners for temporary grading or construction easements, and purchase agreements for the 
proposed detention basins. 

The joint permit application only pertains to work that impacts regulated resources under Parts 
303 (wetland protection) and 31 (floodplains) of the NREPA. This work is confined to 
Hillbrook Park and includes the following (see Tab 6): 

• Adding a junction chamber to accommodate the existing 21-inch pipe and a new 24-inch 
parallel relief pipe approaching the east edge of Hillbrook Park; 

• Removal of 160 feet of 21-inch pipe; 

• Abandonment in place of the remaining 200 feet of existing 21-inch pipe (by filling with 
grout and capping the ends) between the open channel and Pine Lake Outlet Drain; 

• Placement of 110 feet of new 36-inch pipe from a new junction chamber to a new open 
channel; 

• Placement of a new 60-inch diameter manhole just before the point of discharge of the 36-
inch pipe into the open channel; 

• Construction of a two-stage open channel, six feet to eight feet deep, with 2 to 1 (vertical to 
horizontal) side slopes and a low-flow channel meandering down the center; 

• Obtaining additional easement area to traverse the open channel around wetland in order to 
minimize impacts to the extent feasible ; 

• Placing 31 cubic yards of 6- to 12-inch field stone over woven geotextile fabric along the 
banks and bottom of the Pine Lake Outlet Drain at the point of discharge of the Nemoka 
Drain in order to protect it from erosion and scour during high flow events; 

• Placement of a footbridge constructed in place over the open drain channel, aligned with the 
existing trail; 

• Planting of maple and oak trees, 2- to 3-inch in diameter adjacent to the open drain channel 
where space is available and other select locations within Hillbrook Park to offset those trees 
removed for the proposed work; and, 

5 



( 

( 

• Seeding with native seed mixes adapted for the bottom, sides and top of bank of the drain 
channel and disturbed areas. 

The proposed work in Hillbrook Park will add a new natural feature in the park and point of 
interest for wildlife viewing, as well as provide additional wetland habitat. It will also diversify 
habitat types in the upland area of the park, while providing necessary capacity improvements in 
the Nemoka Drain Drainage District. 

5.0 Soil Erosion and Sedimentation Control 
A Soil Erosion and Sedimentation Control Plan will be approved for the project through the 
applicant (Ingham County Drain Commissioner), whose office is an Authorized Public Agency. 

All work will be in accordance with this plan and State, County and local government laws, 
requirements and ordinances that are associated with soil erosion and sedimentation control, in 
order to protect regulatory aquatic resources. 

Protective measures will include: 

• Orange snow fencing at the perimeter of temporary construction easements, property 
boundaries and wetland/surface water in order to define the limits of construction; 

• Silt fencing as appropriate around proposed work areas ; 

• Installing temporary BMPs (such as "silt stop") for non-active disturbed soil areas; 

• Installing permanent BMPs (such as seeding and mulching) when construction is 
complete in a given area. 

6.0 Wetland Assessment and Proposed Impacts 
A Wetland Assessment was conducted of the entire 116-acre Nemoka Drain Drainage District 
(see Tab 7). The basis for the assessment was the multi-parameter approach found in the 
Federal Manual for Identifying and Delineating Jurisdictional Wetlands (1987) and the Michigan 
Department of Natural Resources Wetland Manual. 

Only one regulated wetland area will be impacted by the work within or near Hillbrook Park 
(Area "G" as shown in Figures 3a and 3b of the assessment). The impact is limited in area and 
the construction of the two-stage open channel will compensate by adding new wetland habitat 
within the low-flow overbank area. 

One non-regulated area will be impacted during construction of the proposed relief pipe within 
the Benson Hills detention area. The impact will be limited in scope and the area will be re­
seeded with wetland seed mix during restoration of the area. 

As noted above, silt fencing and/or orange construction fencing will be used to keep construction 
equipment and materials out of wetland habitat beyond what is necessary to conduct the work. 
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7.0 100-Year Floodplain and Floodway 
The 100-year floodplain elevation (FEMA Zone A) for the Pine Lake Outlet Drain is 
approximately 848.0 (NA VD 88) at the Nemoka Drain outlet. Less than one acre of the 
proposed area of disturbance is within the floodplain. The work in this area will create a net 
gain in the volume of the available flood storage by excavation of 2,632 cubic yards for the 
creation of an open channel, where there is currently a buried 21-inch diameter pipe. 

8.0 Endangered, Threatened and Special Concern Species 
Based on a search of the Michigan Natural Features Inventory, there are no known Endangered, 
Threatened or Special Concern species and/or potential habitat of such in the vicinity of proposed 
construction or other disturbance of the natural environment. This is likely due to ongoing trail 
usage and past drain construction and maintenance. 

9.0 Feasible and Prudent Alternatives Analysis 
There were three primary alternatives considered for making improvements to the Nemoka Drain 
Drainage District (taking into account construction techniques, the route and course of the existing 
and proposed drain, impacts to regulatory aquatic resources, and the long-term need to alleviate 
flooding in the District): 

Alternative 1 - Do Nothing 
The Board of Determination, acting in accordance with the Michigan Drain Code, determined that 
improvements to the Nemoka Drain Drainage District were necessary and the Ingham County Drain 
Commissioner has a duty to provide a means of relief. Flooding within the Drainage District will 
not diminish with time. The alternative to "Do Nothing" is neither feasible nor prudent, as it does 
not address harmful impacts to the health and welfare of the public. 

Alternative 2 - Install Large Diameter Pipe Network in the Nemoka Drain Drainage District 
The design guidance from the Ingham County Drain Commissioner stipulated that any solution 
must provide protection for the 100-year storm event. The second Alternative evaluated the 
feasibility of increasing the pipe size and the overall extent of the pipe network to either simply 
discharge a 100-year storm event, or provide inline detention in the pipe network and release 
stormwater at a rate less than the 100-year storm discharge rate. Both scenarios would have 
required large diameter pipe (minimum 72-inch diameter) and would have been particularly 
burdensome and impractical in terms of direct and indirect costs. Direct discharge of the 100-year 
event would also likely exacerbate flood conditions in the Red Cedar River watershed downstream 
of the Nemoka Drain Drainage District. Therefore, this Alternative was rejected. 

Alternative 3 - Install Detention Basins. Roadside Infiltration Swales and Enhance the Pipe 
Network (Low-Impact Design) 
Evaluation of the second Alternative indicated that detention would be an important and necessary 
element in any developed solution. Therefore, the design concept for the third Alternative started 
with the premise of limiting the pipe sizes within the network (no more than 24-inch diameter, 
though there would be discrete instances of larger pipe dictated by hydraulics) and then providing 
regional detention basins and vegetated infiltration swales to store and filter stormwater and reduce 
the peak discharge rate . This Low-Impact Design Alternative was selected as the least expensive 
while also yielding a reduced downstream impact outside of the District. 
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Additional scenarios within the overarching selected design alternative were considered relative to 
the outlet through Hillbrook Park: 

A) Install a Relief Drain By Means of Open-Cut Construction 
One crucial enhancement to the Nemoka Drain Drainage District pipe network will be the 
installation of a 24-inch diameter relief tile drain parallel to the existing 21-inch tile drain from 
Marsh Road to the point of outlet at the Pine Lake Outlet Drain. Without this component, it will 
not be possible to reduce the 100-year water surface elevation to an acceptable level east of 
Marsh Road even with detention in place. Open-cut construction was considered first. However, 
an evaluation of the impact on the natural features in the park indicated that there would be 
significant disturbance to existing regulated wetlands. There was also evidence of severe bank 
erosion on both banks at the outlet suggesting the need to provide energy dissipation, thus 
leading in the direction of a section of open channel at the point of discharge. 

B) Install a Junction Chamber, 36-inch pipe outlet and Open Channel Section 
The proposed design as shown in the attached drawings envisions open-cut installation of the 
relief tile drain to a point just outside of Hill brook Park. Flows from both the existing 21-inch 
and the proposed 24-inch diameter pipes will join at a proposed junction chamber. The combined 
flow then discharges from a single 36-inch pipe into an open channel connecting to the Pine 
Lake Outlet Drain. This will be a two-stage channel for both high and low flows (with a 
meandering low-flow channel). The benefits of this plan include limiting the impact to the 
existing regulated wetlands, minimizing tree removal, and lowering discharge velocities during 
storm events. 

In sum, the Low-Impact Design Alternative with its two-stage outlet channel through Hillbrook 
Park has the least degree of impact to the natural environment and surface water resources, 
alleviates flooding in accordance with the drain petition for relief, and has the greatest benefit 
relative to the cost. 
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U.S. Army Corps of Engineers 
Detroit District Office 
Phone: 313-226-2218, Fax: 313-226-6763 
Website: www.lre.usace.army.mil 

> Previous USACE File Number "C 
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Michigan Department of Environmental Quality 
Water Resources Division 
See staff map on page iii for contact information 
Website: www.mi.gov/ jointpermit 

DEQ File Number 

Fee received $ 

DEii 

Validate that all parts of this checklist are submitted with the application package. Fill out application and additional pages as needed. 

D All items in Sections 1 through 9 are completed. 

D Project-specific Sections 10 through 20 are completed. 
D Dimensions, volumes, and calculations are provided for all impact areas. 

D All information contained in the headings for the appropriate Sections (1 -20) are addressed, and identified attachments (• ) are included. 

D Map, site.plan(s), cross sections; one set must be black and white on 8 % by 11 inch paper; photographs. 

D Application fee is attached. 

D Project Location Information For Latitude, Longitude, and TRS info anywhere in Michigan see www.mcgi.state.mi.us/wetlands/ 

Project Address (road, if no street address) Zip Code Municipality County 

Bet. Montebello Dr. & Benson Drive, 1200' S. 48840 (Township/Village/City) Ingham 
of L. Lansin_q Rd. & 1300' N. of Haslett Rd. Haslett Meridian 

Property Tax Identification Number(s) Latitude Township/Range/Section (TRS) 

(See Tab 5 for adjoining property owners) 42 deg 45'.02" N T i NorS; R 1W EorW; 
Subdivision/Plat and Lot Number Longitude Sec...1.Q 
NA - 84 deg 24 ' 48" W OR Private Claim # NA 

FJ Applicant and Agent Information 

Owner/Applicant (individual or corporate name) Agent/Contractor (firm name and contact person) 

·,gham County Drain Commissioner - Paul Pratt, Deputy Water and Woods Ecology, LLC - Blair Webster 
·ain Commissioner 

Mailing Address 707 Buhl Drive Mailing Address 808 Lake Lansing Road, Suite 207 

City Mason State Ml Zip Code 48854 City East Lansing State Ml Zip Code 48823 

Contact Phone Number Fax Contact Phone Number Fax 

517-676-8391 517) 676-8364 517-230-9409 517-316-2358 

Email ooratt@ingham.org E-mail beeraywebster@cs.com 

~ No D Yes Is the applicant the sole owner of all property on which this project is to be constructed and all property involved or impacted by 
this project? • If no, attach letter(s) of authorization from all propert, owners including the owner of the disposal site. 

Property Owner's Name (If different from applicant) See Mailing Address See attached 
attached list of adioinin_q owners 

Contact Phone Number NIA City NIA State NIA Zip Code NIA 

=a Project Description 

Project Name Nemoka Drain Outlet Preapplication File Number NIA 

Name of Water body Nemoka Drain Date project staked/flagged 41112014 

The proposed project is on, within, or involves (check all that apply) Project Use 

D an inland lake (5 acres or more) D a Great Lake or Section 10 Waters D private 

D a pond (less than 5 acres) ~ a wetland D commercial 

~ a stream, river, ditch or drain ~ a 1 00-year floodplain ~ public/government 
D project is receiving federal/state 

~ a legally established County Drain O adam transportation funds 
Date Drain was established Aug. 16, 1906 D a designated high risk erosion area D Wetland Restoration 

D a channel/canal D a designated critical dune area D other 

rJ 500 feet of an existing water body D a designated environmental area 

Jicate the type of permit being applied for: ~ General Permit D Minor Project ~ Individual (All other projects.) • See Appendix C. 



Written Summary of All Proposed Activities Removing or abandoning {by grouting and capping ends of pipe) the existing 21-inch tile drain 
in Hillbrook Park; installing new 36-inch tile drain; excavating a two-stage open channel along new route and course to the south of the 
existing enclosed tile drain; placing 6-inch to 12-inch riprap and/or field stone along and within the Pine Lake Outlet Drain where the 
Nemoka Drain discharges into the latter in order to protect against erosion; installing a pedestrian bridge over the proposed open 

( 
channel to maintain the existing walking trail connections; tree planting; and, stabilizing disturbed areas with native seed mixes. 

:instruction Sequence and Methods Same sequence as above using excavator, backhoe and skid loader. 

9 Project Purpose, Use and Alternatives Attach additional sheets as necessary. 

Describe the purpose of the project and its intended use; include any new development or expansion of an existing land use. 

The purpose of the project is to alleviate flooding due to increased runoff and insufficient storm system capacity in the eastern half of 
the Nemoka Drain Drainage District. 

Describe the alternatives considered to avoid or minimize resource impacts. Include factors such as, but to limited to, alternative locations, 
project layout and design, and construction technologies. For utility crossings include alternative routes and construction methods. 

See discussion under Project Narratf ve (Tab 2). 

m Locating Your Project Site Attach a legible black and white map with a North arrow. 

Names of roads of closest intersection Haslett Road and Benson Drive. 

Directions from main intersection to the project site, with distances from the best and nearest visible landmark and water body 1200 feet north 
of Benson Drive and Haslett Road at intersection of Lake Drive extended to the west, across Benson Hills Apartments detention basin 
and into Hillbrook Park (Meridian Twp. owned), to discharae of the Nemoka Drain into the Pine Lake Drain. 

Description of buildings on the site (color; 1 or 2 story, other) I Description of adjacent landmarks or buildings (address; color; etc) 

NIA NIA 
How can your site be identified if there is no visible address? The existing drain alignment will be marked with lath and surveyors tape 
from the edge of the detention area serving the Benson Hills Apartments to the outlet at the Pine Lake Outlet Drain. Follow existing 
drainage course as shown on attached location map, USGS topographic map and engineering design plans in Tabs 2 and 6. 

m Easements and Other Permits 

1 No D Yes Is there a conservation easement or other easement, deed restriction, lease, or other encumbrance upon the property? 

,. If yes, attach a copy. Provide copies of court orders and legal lake levels if applicable. 
( 

List all other federal , interstate, state, or local agency authorizations including required assurances for Critical Dune Area projects. 

Agency Type of Approval Number Date Applied Date approved /denied Reason for denial 

Ingham County Part 91, Soil Erosion TBD TBD - Application to TBD NIA 
Drain Commission and Sedimentation be made upon 
(APA) Control, permit issuance of MDEQ 

oermit 

Meridian Township Wetland Use Permit TBD TBD - Application to TBD NIA 
be made concurrent 
with this aoolication 

B Compliance 

If a permit is issued, when will the activity begin? (M/D/Y) Fall 2016 I Proposed completion date (M/D/Y) Summer 2017 

~ No D Yes Has any construction activity commenced or been completed in a regulated area? 

• If Yes , identify the portion(s) underway or completed on drawings or attach project specifications and give completion date(s) . 

D No D Yes Were the regulated activities conducted under a DEQ and/or USAGE permit? 

• If Yes, list the permit numbers 

~ No D Yes Are you aware of any unresolved violations of environmental law or litigation involving the property? 

• If Yes, attach explanation. 

m Adjoining Property Owners Provide current mailing addresses. Attach additional sheets/labels for long lists. 

D Established Lake Board I Contact Person I Mailing Address I City I State and Zip Code 

D Lake Association NIA 

List all adjoining property owners. 

;ou own the adjoining lot, provide the requested information for the first adioinina parcel that is not owned by you. 

I Property Owner's Name I Mailina Address I City State and Zip Code 
( 

See list in Tab 5 I I 

Joint Permit Application Page 2 of 6 EQP 2731 (Rev. 12/2013) 



D Applicant's Certification Read carefully before signing. 

I am applying for a permit(s) to authorize the activities described herein. I certify that I am familiar with the information contained in this 
application; that it is true and accurate; and, to the best of my knowledge, that it is in compliance with the State Coastal Zone Management 
Program. I understand that there are penalties for submitting false information and that any permit issued pursuant to this application may be 

I •oked if information on this application is untrue. I certify that I have the authority to undertake the activities proposed in this application. By 
Jning this application, I agree to allow representatives of the DEQ, USACE, and/or their agents or contractors to enter upon said property in 

order to inspect the proposed activity site before and during construction and after the completion of the project. I understand that I must obtain 
all other necessary local, county, state, or federal permits and that the granting of other permits by local, county, state, or federal agencies does 
not release me from the requirements of obtaining the permit requested herein before commencing the activity. I understand that the payment 
of the aoolication fee does not Quarantee the issuance of a permit. A 

D Property Owner Printed Name 

~ck 
Date 

D Agent/Contractor Paul Pratt, Deputy Drain 3/tf/tb ~ Corp. or Public Agency / Title Commissioner 

ml Projects Impacting Inland Lakes, Streams, Great Lakes, Wetlands or Floodplains 

• Complete only those sections A through M applicable to your project. 

• If your project impacts wetlands also complete Section 12. If your project impacts regulated floodplains also complete Section 13 . 

• To calculate volume in cubic yards (cu yd), multiply the average length in feet (ft) times the average width (ft) times the average depth (ft) 
and divide by 27. Example: (25 ft long x 10 ft wide x 2 feet deep)/ 27 = 18.5 cubic yards 

• Some projects on the Great Lakes require an application for conveyance prior to Joint Permit Application completeness . 

• Provide a black and white overall site plan, with cross-section and profile drawings. Show existing lakes, streams, wetlands, and other water 
features ; existing structures; and the location of all proposed structures, land change activities and soil erosion and sedimentation control 
measures. Review Appendix B and EZ Guides for aid in providing complete site-specific drawings. 

• Provide tables for multiple impact areas or multiple activities such as multiple fill areas or multiple culverts. Include your calculations. 

Water Level Elevation 

On inland waters D NGVD 29 ~ NAVO 88 D other Observed water elevation (ft) date of observation (M/DN) 

On a Great Lake O IGLD 85 ~ surveyed 18] converted from observed still water elevation. 

~ A. PROJECTS REQUIRING FILL (See All Sample Drawings) 

• Attach a site plan and cross-section views to scale showing maximum and average fill dimensions with calculations. 
• For multiple impact areas on a site provide a table with location, dimensions and volumes for each fill area. 

Purpose D bioengineered shore protection D boat ramp D boat well D bridge or culvert D crib dock 

~ riprap D seawall D swim area ~ other stabilization of drain banks 

Dimensions of fill (ft) Total volume (cubic yards) Volume below OHWM (cubic yards) 

Length 35 Width 24 Maximum Depth 1.0 31.0 (top@ bankfu/1 = 838.3) 25.0 (OHWM@ 836.0 +/., bot. @ 835.5)) 

Maximum water depth in fill area (ft) 5.3 to bank overflow Area filled (sq ft) 840 
Will filter fabric be used under proposed fill? 

D No 18] Yes (If Yes, type) woven 

Fill will extend 16' (from bank to bank in drain) feet into the water from the shoreline and upland 2.3' (upslope to top/bank) feet out of the water. 

Type of clean fill D peastone % D sand % D gravel % 18] other 6-12" field stone (see sheet 5 of 9 on plans) 

Source of clean fill 18] commercial D on-site • If on-site, show location on site plan. 
D other • If other, attach description of location. 

18) B. PROJECTS REQUIRING DREDGING OR EXCAVATION (See Sample Drawings) 

• .Refer to www.mi.gov/jointpermit for spoils disposal and authorization requirements . 

• Attach a site plan and cross-section views to scale showing maximum and average dredge or excavation dimensions with calculations. 

• For multiple impact areas on a site provide a table with location, dimensions and volumes for each dredqe/excavation area. 

Purpose D boat ramp D boat well D bridge or culvert D maintenance dredge 

D navigation D pond/basin ~ other daylight existing tile drain 

Dimensions (ft) I Total volume (cu yds) I Volume below OHWM (cu yds) 

Length 200 Width 52 avg (top of bank) Maximum Depth 7 (6' avg) 2,632 39 

Has this same area been previously dredged? ~ No D Yes If Yes, provide date and permit number: 

Will the previously dredged area be enlarged? 0 No D Yes If Yes, when and how much? 

If Yes, how often? The proposed use of natural channel design for 
,s long-term maintenance dredging planned? ~ No D Yes the (daylighted) open channel should reduce and potentially 

eliminate the need for anv maintenance dredaina 

Dredge or Excavation Method D Hydraulic ~ Mechanical 0 other 
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Dredge or Excavation Method D Hydraulic ~ Mechanical D other 

Dredged or excavated spoils will be placed ~ on-site D landfill D USACE confined disposal facility D other upland off-site 

( 
"iii For disposal , provide a • Detailed spoils disposal area location map and site plan with property lines. 

.!!l IJ) 
- 0 • Letter of authorization from property owner of spoils disposal site, if disposed off-site. :, C. 
.:i IJ) en ·-

0 For volumes less than 5,000 cu yards , has proposed dredge material been tested for contaminants within the past 10 years? 

~ No D Yes • If Yes, provide test results with a map of sampling locations. 

~ C. PROJECTS REQUIRING RIPRAP (See Sample Drawings 2, 3, 8, 12, 14, 22, and 23} 

Riprap water ward of the ordinary high water mark: dimensions (ft} length 35 width 24 depth 1.0 
Volume(cu yd) 31.0 ( in 
County Drain Easement) 

Riprap landward of the ordinary high water mark: dimensions (ft) length 35 width 5.6 depth 1.0 Volume(cu yd) 8.3 

Type and size of riprap (inches) Will filter fabric or pea stone be used under proposed riprap? 

~ fieldstone 6-12"0 anQular rock D other D No ~ Yes, Type woven fabric 

~ I. BOARDWALKS.and DECKS in WETLANDS or FLOODPLAINS (See Sample Drawing~ 5 and 6. Complete Sections 12 and/or 13) 

• Provide a table for multiple boardwalks and decks proposed in one project; include locations and dimensions. 

Wetlands Floodplains 
Boardwalk ~ on pilings D on fill Deck D on pilings D on fill Boardwalk ~ on pilings D on fill Deck D on pilings D onfill 

Dimensions (ft) Dimensions (ft) Dimensions (ft) Dimensions (ft) 
length 12 width B (N. end of length width length 62 width 6 (boardwalk) length width 
boardwalk) 

IEI Activities That May Impact Wetlands (See Sample Drawings 8 & 9). Complete other Sections as applicable. 

• Locate your site and wetland information with the DEQ Wetlands Map Viewer at www.mcqi.state.mi.us/wetlands/ 

• For information on the DEQ's Wetland Identification Program (WIP) visit www.mi.gov/wetlands. 

• Provide a detailed site plan with labeled property lines, upland and wetland areas, and dimensions and volumes of wetland impacts. 

• Complete the wetland dredge and wetland fill dimension information below for each impacted wetland area. 

i+Attach tables for multiple impact areas or activities. 

i+Attach at least one cross-section for each wetland dredQe and/or fill area; show wetland and upland boundaries on the cross-section. 

( as the DEQ conducted a wetland assessment for this parcel? ~ No D Yes 
• If Yes, provide a copy or WIP number: 

Has a professional wetland delineation been conducted for this parcel? 0 No ~ Yes • If Yes, provide a copy with data sheets 

Is there a recorded DEQ easement on the property? ~ No D Yes • If Yes, provide the easement number 

Did the applicant purchase the property before October 1, 1980? ~ No D Yes • If Yes, provide documentation. 

Is any grading or mechanized land clearing proposed? 0 No ~ Yes • If Yes, label the locations on the site plan. 

Has any of the proposed grading or mechanized land clearing been ~ No D Yes • If Yes, label the locations on the site plan completed? 

Proposed Activity ~ boardwalk or deck (Section 1 01) D bridges and culverts D designated environmental area 
(Section 14) 

D dewatering D draining surface water D driveway / road 

D fences (Section 1 OL) ~ fill or dredge D restoration 

D septic system ~ stormwater discharge ~ other boardwalk in 100-year floodplain 
(Section 1 OJ) 

Dimensions Area Average depth (ft) Volume (cu yd) 

FILL 
maximum length (ft) 12 D acres ~ sq ft 96 1.0 3.6 
maximum width (ft) 8 

Dimensions Area Average depth (ft) Volume (cu yd) 

DREDGE 
maximum length (ft) 12 D acres ~ sq ft 96 1.0 3.6 
maximum width (ft) 8 

IJ) "iii Dredged or excavated spoils will be placed D on-site D landfill D USACE confined disposal facility ~ other upland off-site 
- IJ) 
·- 0 

For disposal, provide a • Detailed spoils disposal area location map and site plan with property lines. 0 C. 
C. IJ) 

I 
en ·-

0 • Letter of authorization from property owner of spoils disposal site, if disposed off-site. 

( 
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·..:: Q) 
a.­
Q) IJl 

C/J Ji 

The proposed project will be serviced by: 

rgJ public sewer D private septic system 

• Show system on plans. 

If a private septic system is proposed, has an application for a permit been made to 
the County Health Department? D No D Yes 

If Yes, has a permit been issued? D No D Yes • Provide a copy of the permit. 

( 
'"lescribe the wetland impacts, the proposed use or development, and the alternatives considered: 

.s shown in Exhibit 6 of 9 (see Tab 6) there will be a very small fill area at the north end of a proposed boardwalk crossing of the newly 
created open channel for the Nemoka Drain. Maintaining the existing pathway was a condition of the Parks Board in exchange for 

( 

granting an easement for the Drain re-alignment. It will impact a very small area of regulated wetland (96 square feet and 3.6 cubic 
yards) which is in an existing Ingham County Drain easement, dedicated in 1906, as documented in Appendix C. 

Does the project impact more than 1/3 acre of wetland? rgJ No D Yes 

• If Yes, submit a Mitioation Plan with the type and amount of mitioation proposed. For more information go to www.mi.gov/wetlands 

Describe how impacts to waters of the United States will be avoided and minimized: 

The proposed (constructed-in-place) boardwalk over the open channel drain will be monitored over time. If necessary, areas showing 
evidence of erosion and scour will be stabilized with rip-rap. 

Describe how the impact to waters of the United States will be compensated. OR Explain why compensatory mitigation should not be required 
for the proposed impacts. 
Since the actual permanent fill is within an existing dedicated County Drain Easement, in addition to the very small impact of fill and 
excavation that is designed to reduce erosion and sedimentation, no mitigation is proposed 

Floodplain Activities (See Sample Drawing 5 and others. Complete other applicable sections.) 

• For more information go to www.mi.gov/floodplainmanagement. This site also lists the projects and requirements for an expedited floodplain 
review under "Expedited Review Information for Minor Floodplain Projects. " 

' Examples of projects proposed within the non-floodway portions of the 1 OD-year-floodplain which may qualify for an expedited review: Open 
pile decks and boardwalks; residences, commercial/industrial facilities, garages and accessory structures; parking lots; pavilions, gazebos, 
large community playground structures; residential swimming pools 

• Examples of projects proposed within the floodway portions of the floodplain which may qualify for an expedited review: Open pile decks and 
boardwalks, (non-enclosed) that are anchored to prevent floatation and that do not extend over the bed and bank of a watercourse; parking 
lots constructed at grade or resurfacing that is no more than 4 inches above the existing grade; dry hydrants that do not require fill 
placement; scientific structure such as staff gauges, water monitoring devices, water quality testing devices, and core sampling devices 
which meet specific design criteria and fish structures that meet specific design criteria. 

• For expedited review include: 

• Photographs of the work site labeled to identify what is being shown and with the direction of the photo clearly indicated. Include 
photographs of any river or stream adjacent to the project. 

• A letter or statement from the local unit of government acknowledging your proposed application. See the website for sample wording. 

• A hydraulic analysis or hydrologic analysis may be required to fully assess floodplain impacts. 

• The state building code requires an Elevation Certificate for any building construction or addition in a floodplain . A sample form can be found at 
www.fema.gov/nfip/elvinst.shtm. 

• Attach additional sheets or tables for multiple proposed floodplain activities and provide hydraulic calculations. 

i+ Show reference datum used on plans. 

Proposed Activity D fill D excavation or cut 

rgJ other Filling and abandoning 
of existing pipe in place and 
creation of open channel 

100-year floodplain elevation (ft) (if known) 848.0' in area of proposed 
work (FEMA Zone A)--see Exhibits 2 and 3 in Tab 6 

Datum O NGVD 29 [gJ NAVO 88 0 other 

Site is 3-5 feet above rgJ ordinary hiqh water mark (OHWM) OR D observed water level. Date of observation (M/D/Y) 

Fill volume below the 100-year floodplain elevation Compensating cut volume below the 100-year floodplain elevation 

(cu yds) (cu yds) excavation of 2,632 cu. vds. for open channel drain 

~ Stream, River, or Drain Construction , Relocation and Enclosure Activities 
( Complete Section 1 OC for riprap activities. 

• If side casting or other proposed activities will impact wetlands or floodplains, complete Sections 12 and 13, respectively. 

• Provide a scaled overall site plan showing existing lakes, streams, wetlands, and other water features; existing structures; and the location of 
all proposed structures and land change activities. 

• Provide scaled cross-section (elevation) drawinos necessary to clearly show existino and proposed conditions. 
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i+ For activities on legally established county drains, provide original design and proposed dimensions and elevations. 

( 
C: 

Water elevation (ft) datum D NGVD 29 ~ NAVO 88 D IGLD 85 (Great Lakes coastal areas) ~ other surveyed 

E .g • Show elevation on plans with description. 
ell ell 

Dimensions (ft) of existing stream/drain channel Existing Nemoka Drain is an enclosed channel a> E 
'- '-u5 .g (ft) length width depth C: -

Existing channel average water depth in a normal year (ft) 

Proposed Activity D enclosure ~ improvement D maintenance D new drain D relocation ~ wetlands ~ other 100-yr. floodplain 

If an enclosed structure is proposed, check material type D concrete D corrugated metal D plastic D other 

o·imensions (ft) of the structure: diameter length Volume of fill (cu yds) 

Will old/enclosed stream channel be backfilled to top of bank grade? ~ No D Yes 

Length of channel to be abandoned (ft) 190 of underground pipe Volume of fill (cu yds) None 

Dimensions (ft) of improved, maintained, new, relocated or wetland stream/drain Volume of dredge/excavation (cu yds) 
channel. 

2,632 cubic yards of excavation for new open channel 
length 200' of new two-stage open channel drain section 
width 52' top width, 28-30' bot. width with 6' low flow channel deoth 6' ava 

How will slopes and bottom be stabilized? native plant seed mix Proposed side slopes (vertical / horizontal) 2/1 

(I) cij 
- (I) 

Dredged or excavated spoils will be placed D on-site D landfill D USAGE confined disposal facility ~ other upland off-site 
·- 0 
0 a. For disposal, provide a • Detailed spoils disposal area location map and site plan with property lines. a. (I) 
') ·-

0 • Letter of authorization from property owner of spoils disposal site, if disposed off-site. TBD 

( 
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Photos of Existing Conditions 
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Photo 1 - Spring 2015: Trailhead at south end of Hillbrook Park at Haslett Road, looking 
north. Pine Lake Outlet Drain crosses Haslett Road approximately 750 feet to the west (left 
in this picture). 

Photo 2 - Spring 2015: Pine Lake Outlet Drain at upstream side of Haslett Road crossing, 
looking north. 
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Photo 3 - Fall 2015: Pine Lake Outlet Drain at upstream side of Haslett Road crossing, 
looking north. 

Photo 4 - Fall 2015: Pine Lake Outlet Drain at upstream side of Haslett Road crossing, 
looking north (taken just upstream of Photo 3). 
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Photo 5 - Spring 2015: Entrance at north end of Hillbrook Park at Lake Lansing Road, with 
Pine Lake Outlet Drain in the background (looking east). 

Photo 6 - Spring 2015: Pine Lake Outlet Drain at downstream side of Lake Lansing Road 
crossing, looking south. Hillbrook Park is to the right. 



( 

C 
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Photo 7 - Fall 2015: Pine Lake Outlet Drain at downstream side of Lake Lansing Road 
crossing, looking north. The smaller diameter culverts are for road drainage. 

Photo 8-Spring 2015: Benson Hills detention basin, looking north. Hillbrook Park is to the 
left (west) and the Benson Hills Apartments are to the right (east). 
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Photo 9-Fall 2015: Benson Hills detention basin, looking north. Note evidence of continual 
mowing in this area. 

Photo 10- Fall 2015: Benson Hills detention basin, looking north. Note wetland vegetation 
in the middle foreground. 
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Photo 11 - Spring 2015: Proceeding north on Benson Drive from Haslett Road. Note 
detention basin to the left (west) with the wetland area directly behind sign. 

Photo 12 - Fall 2015: Continuing north on Benson Drive. Note the character of grounds 
maintenance within the detention basin to the left (west). 
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Photo 13 - Spring 2015: Part of trail system through Hillbrook Park, looking south at 
approximate location where the (enclosed) Nemoka Drain passes through the park. 

Photo 14 - Fall 2015: Part of trail system through Hillbrook Park, looking south at 
approximate location where the (enclosed) Nemoka Drain passes through the park. 



( 

( 

( 

Photo 15 - Spring 2015: Hillbrook Park, looking west along the existing Nemoka Drain 
alignment (photo taken from the Benson Hills detention basin-just below foreground). 

Photo 16 - Fall 2015: Hillbrook Park, looking west along the existing Nemoka Drain 
alignment (photo taken from the Benson Hills detention basin-just below foreground). 



( 
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Photo 17 - Spring 2015: Benson Hills Apartments, looking east along the Nemoka Drain 
alignment (the Benson Hills detention basin is in the foreground). 

Photo 18 - Fall 2015: Benson Hills detention basin, looking west along Nemoka Drain 
alignment. Storm manhole in foreground is part of the Nemoka Drain enclosed tile system. 
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Photo 19 - Spring 2015: Pine Lake Outlet Drain, looking south from the existing outlet of 
the Nemoka Drain. 

Photo 20 - Fall 2015: Pine Lake Outlet Drain, looking south from the existing outlet of the 
Nemoka Drain. 
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Photo 21 - Spring 2015: Pine Lake Outlet Drain, across from the Nemoka Drain outlet 
(looking west). Note sediment buildup and erosion on the opposite bank. 

Photo 22 - Spring 2015: Pine Lake Outlet Drain, looking north (upstream). The Nemoka 
Drain outlet pipe is at right (east). Note the scoured pool and bank erosion on the near bank 
of the drain outlet. 
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Final Order of Determination. 
/.. / ,41* ,u,!0111,1 Chnl'lnr lY-ila~l,C. J,.) 

Whereas, I, .c.::'.iik!:ff....'t2f::i.t11,/.( ................ ~ -···---····77.. Co1111t Drniu Commiasioucr of the 

County of l11ghn111, 8tatl! nf n!iuhii.:1111, <liil, un thu .. /l.f:--. tlny of if:: ....... ·········· -······················ A.]), 100.6 .. 

mak0 ancl ise110 nu ordm· dctormiuiug that~M nccc~n~omluotYO to tho public health, convcnieuoo and 

w~lfare thnt a certain drain ehould be ~ '- ·· -~ ---~ ---··-·-····-

* ·' I ; • • ' • , ,.( .r:)' • .. : '• ~ '.' I ! , '.: : '. •.\" ~, ' • • • . ,• I ' ! , . • J.1 • • : 

;1,,, ., ·. s. ~ ~ 1/,. ~. Y, .'· ~ · . .' • 
;, . , ~ ~ ' .~··, ' 

. .,. -
~--~ -: , ., ~ • '. : ' · i : : .. ,' · : • : • • : ; ·:1 · 1 : •. .... · . · :·· 

;- • •• • ' • . I OF NEMO~ lJ1iJ\l.N' MElRIDIAN . 
. , : ::.' 

.. 
, .- .. ·:, : .::·: .. .. ·-~ · 1 r- .-:- -~--r-~~-..1-:-:·~~~~r~~-~-.:----
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Thenoe upon Shaw street a p'ublio ·street of the Village of Naoka 
• 89 CSO'lll IU. 6 ft. t.o the 1.tpper end of the eai<l branch 1n Shaw 
etreet at a point 351,6 tt . north and 14 ft. weet of the B W corner 
of Blook 9 of the Village of Bemoka, 

Total length of said branch is 659 feet. 
Totai length of ea.id drain is 8884 feet. 
The line above described is the center line of said drain . The 

excavntions for the drain shall be made in equ~l widths aJ.ong eaoh 
side of s~id oenter line . Said center line is marked by stakes at 
the beginnings and ends thereof, and · at eaoh angle and point of 
ourve and tangent throughout the oourae thereof. ReguJ.ar survey 
stations consisting of a stake in the oenter line together with a 
grade and witness stake set at one side of the said oenter line 
are aet at the beginning of said drain, at eaoh 100 feet therefrom 
exoept st-alee S8 whioh is only 26 fHt :from take 82 and stake 40L 
whioh is only 159 feet frorow stake 39. 81!11.d stations are number,ld 
oonaeoutively from the lower end of the main drain on and to the 
upper end thereof, running from station Oto 33, then beginning 
at stake 29 of the main line and running on the branch stations 
84 to 40 ooneeoutively. 

Said drain shaJ.1 be oonatructed as a tile drain, Beginning at 
atation O of the main drain the said drain shall be oonstruoted 
with tile 12 inohes in diameter up to angle S, then with a rise in 
the established grade of 6 inches the drain shall be oonstructed of 
10 inch tile to the end of the main drain or station 83. The 
branch ehall be oonetructed of 8 inoh tile throughout the entire 
course thereof. The grade of the said drain le as follows, begin­
ning at station O with a depth of 8,16 ft, then a grade of .18 ft 
per 100 ft to angle three, depth at stake 19 8,22 ft., then a rise 
in grade at ailgle three of 6 inches, depth at station 20 7.73 ft,, 
thence a grade of ,15 ft per 100 ft to stake 29, depth 6,88 ft., then 
a rise in grade of 8 inohes, then a grade of ,16 ft per 100 ft to 
station 88, depth ~.43 ft. The branoh shall -egin at stake ~9 wit~ 
a rise of ,80 ft. in grade, t~ence a grade of ,20 ft . per 100 ft. 
throughout the entire oourae thereof to station 40, depth 4 . 21 ft. 

For the oonstruoting and ml!li.ntaining of said drain a strip of 
land thirty (80) feet in widtb along each side of and next adjoining 
ea.id center line for i ta entire length ahall be x·equired for the 
right of way. The right of way shall be uaed for the placing thereon 
the dirt exoavated from said drain or for any other purpose necessary 
in oonetruoting and maintaining said drain as herein described, 

surveyed July 13 and 14,1906. ~.C?.fn~P~---·-
. ~Ttfti~J ;TT/ 111 · ;1) > 

Surveyor. 
By order of C.W.Clark,County Drain CommisGioner 

rrf Tn-" .. 'Yl: ,~ •• ~,,,t·· ~.-.; ..... 1, .; ....... " •. 
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said ol'der being baeed 11pon application, and examination and eul'vey: 

And Whereas, Sinoa the date of tho e11id order, the right;oJ, way for said drain aud all damages by 

rca•on of the ·construction thoi·eof, line Leen l'clcasod hy ........... ~ ............... ... ...... ....... ....... ,_ .... ,. .... _ ........ - ........... . 

of the ownel'B of land• trave1·eed hy aaid dl'ain . 

.&nd-Whereas,Fo,... euoh·o~-the,ownera of . . anoh lf\nda.w, .did . not.•eleaae. aa.afo1·0H11id,-a11.applioa~io~ 

made by me, the sBid County Dmin CommiuBioncr, to tho Probate Coul't for the County of Ingl.111rn, Sfut-0 of. 

l\Iichigan, for the appointment of three apocial oommiaRionora, to detel'minc the ncoea•ity for _ ............ _ ..... ,. ___ ...... . 

••.•••• •••-•••-•• .. •·•-•·••- - - ,,,, ,,..,,,.,,_,,,,, ,~ •-••••••••• .. ,.•,•••••••••• ••• •••••• .. ••-••--.,-- _,, .. ,.,., .. ,,,,,,_,,,,,,,_,,,,,, ,,,, __ , .. ,,,,.,, .,,,,,' ', ,,,,,,, ,,,,, ___ ,,_,,,,,,,,,,,, 1, ... ,,- ,. 

.... ............................ ...... .................................. ...... ...... ..... .. ..... t!aid drain, and fol' tl1e taking of pa·i vnte property for tho nee and 

henefit of the µnblic fo,· the purpoHe thereof, a"d tho just oompenaa.tion lo bo mlld8 thorefo,·, which said special 

co111111is•io11ern, having h~,·n so appointe<l, ,lid, on tho -...... ... - ................. day of ................ ................... - ..................... .. I 00 ... . 

make and file with mu, the Conuty Drnin Commi~sioncr, rui aforesaid, a rnturn in w,·iting of their hearing and 

detonninalion and of thuit· •overnl Rwar!l,•; a~d it appel\ring from said roturn thnt said special commiasione1·• 

have determi11eil that the snid drain will bo conducive to tho public health, couvenience ,md welfaro, and that it 

iR neocssn1·y Lo take priv11Le p·1:oj;oa·ty fot· the IIHC nud henefit of the flllh lic for the purpose 'or •aid dmin; and it 

fnrthe1· 11ppentj)lg from anid 1·et11rn thnt they hnve awarded aud dete1·mi11od the jnst compensation to be pnid to 

each aml ,.;;:.'ry 1iers1111 ove1· l\lld nc1·ose whose ln11ils •aid dmin i• to lie co11structcd, for the right of way over 

and upmi.tlu, ••1me, and thei1· il1un1~1 }.1 l~o,yof t~o 0011slrnutiu11 thereof npon such lnndK; 

Now, Therefore, I, ~ -·--..... --.. ......... ............ - -.-... Cu1111ty Dmin Onmmis•ioner 

as .. n~~~1·mi.1~l111t .. ni,I ... rn!n . • 111111 hc .'u"l .tho .sam~ .. is horuhy .. ~ -· .. --··--·-· 

..__ iu acoordancc with thu hereiuabovc deaol'ibu,I s111·vcy, auil that tho commence111~11t, rnute, tel'lninna, length, 

depth an,I wi,llh of .""rfn~., oxc;1,•,,tin11• of lJJ,oA ~11i,I drain mil in ove,·y re•pect bo in accol'dnnco the1·ewith, and 

that tho unme nf a111<I dra m •h"II bo ... • . ././, ... . ,_ .. - . ..... 

Drain, hy whi,,h nanw iL shall h,·1·eafter he kn .. wn and recol'rlcd . The several t1·11ots or parcols of land to be 

IISH<'SH<HI fu,· lmnt!fil.• in IJ1u ,u111sL1·11111.io11 nf a:ti,l tl1·ai11 '"'" ns followH: 
:=-=-="'·-=-=~·-:..:·-=:;·=-:.;.·.--==='--'-'==r=c.....;~=.-='-r.-~··---===========;==;===;== 

! I - -----

~f Wt~.J.: . ...... JV .. '~~.-;t'~~ . ... .. /Y.. )( 
.. ... .. .. .f'!Y.:ko"~ .. : .. ...... ... .. .... .... ........ ... ..... ~ !.... . . t;jf ~Yff·5Jlu~¥ .... I.;'. ·': ·!· 
Jtiif.:iif iii;nuii, ·••••• •••••• ••••· !1}";,!,t:!:;~'::!;";. ' •••· •••• •• f'~.f,.IJ.:. .. ~ . .._:_ ....... 1..0 .. .. ? ... .. '.'. ?:.<IJ~tef.".i&l.k .. . ~ . .... . . ..... .... " ....... .... ''. .. 
... .. Yi,iff.~f/J1.'t,).·~{'.J.~/.IJ... .. .. ............. .. Mf .fP. ..... a.tN ~ .. ............ ...... ........... . 
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:Blook 11 of the Village of Nemoka. at the oorner in eaid line ooml!lOn 
to lots 14 o.nd 15 of said Block 11, 

Thence upon Block 11 of the V111age of Nemoka :N 89 50 1 E upon the 
line between lots 14 arHl 15 and lots 13 arJtl Hi, Susan /\.. Burgess, 
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Oo1111ty Drain Commieeioner of the Oounty of Ingham. 

STATE OF MICHIGAN, l 
Cn1111ty of Inglinm, f 88

' 

I, ............ ..... . ...................... .. .. ............. ...................................... ... _ ... ,_ ......................... -··--··-··· ................ Ociunty Dl'ain 

Cornmiasione,· of tho County -of Ingham, Stato of llliuhigcLU, Hsnsuv Csn·r1uv, tlrnt I havo compnrod tho fore• 

going copy of Final Order of DetorminnLion with the original Finni Order of Determination in the matter of 

the ....................... . ................................. .. ....... ......... ......... ............ Drnin and find tho eamo to be a trne copy of said 

ol'iginnl Final Order of D0lern1ination. 

Given nuder my hnnd thi• ........ ..... .'. ......... ... dny of ...... .... .. .. ........ --·--·--·-·-...................... - .. A. D. 190 .. ... . 

County Dmin Commissioner. 
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OFFICE OF THE INGHAM COUNTY DRAIN COMMISSIONER 

In the Matter of: Nemoka Drain 

FIRST ORDER OF DETERMINATION 

WHEREAS, a petition, dated June 30, 2009, has been made and filed with me, Patrick E. 
Lindemann, the County Drain Commissioner of the County of Ingham, State of Michigan, praying for 
the cleaning out, relocating, widening, deepening, straightening, tiling, extending, improving, 
providing structures, and adding branches and a relief drain to the drain known and designated as the 
Nemoka Drain and for the addition of lands to the Nemoka Drain Drainage District; and 

WHEREAS, the Petition was signed by Tara Cox, Donald Haid, Lisa VanOrder, Heekyong 
Bae, Suntae Kim, and Karen Bowles; six (6) freeholders whose lands shall be liable to an assessment 
for benefits of such work; and 

WHEREAS, the Board of Determination, consisting of Cheryl Risner, Larry Sullivan, and 
Penelope Tsemoglou, in a meeting of the Board held on October 19, 2009, according to the statute, by 
a majority vote of the Board, determined that the proposed maintenance and improvements to the drain 
as petitioned are necessary and conducive to the public health, convenience or welfare and necessary 
for the protection of the public health of Meridian Charter Township; and, 

WHEREAS, said Board of Determination, by a majority vote of the Board, determined that the 
proposed addition of lands to the Nemoka Drain Drainage District as petitioned is necessary, as 
evidenced by the attached Exhibit A, which was also attached to the Order of Necessity; and, 

WHEREAS, as a means of determining the necessity of the maintenance and improvements to 
the drain, I did cause surveys and measurements to be made by a competent engineer or surveyor: 
Ledy Design Group. 

NOW, THEREFORE, I do order and determine that the petition for the proposed maintenance 
and improvements, having been determined to be necessary and conducive to the public health, 
convenience or welfare and necessary for the protection of the public health of Meridian Charter 
Township should be granted, as hereby determined from the surveys filed in my office as is hereinafter 
more particularly specified. 

I do further order and determine that the drain shall be called "Nemoka Drain," by which name 
it shall be known and recorded. 

1 
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I do further order and determine that the Nemoka Drain Drainage District, incorporating lands 
added by the Board of Determination shall hereafter be described as follows : 

The Nemoka Drain Drainage District, located upon Section 10, T4N, RlW, Meridian 
Township, Ingham County, Michigan being described as: Commencing at a point in the 
Pine Lake Drain, said point being S89°53'W, 290.0 feet and N00°07'W, 532.0 feet 
from the center of Section 10, T4N, RlW, thence N51° 32'E, 373.2 feet; thence 
N00°05'E, 1107.1 feet; thence N89°4l'E, 1097.8 feet; thence S01°24'E, 359.4 feet; 
thence N88°36'E, 67.6 feet; thence N01°36'W, 476.9 feet; thence N88°58'E, 792.0 feet; 
thence SOl 0 36'E, 792.0 feet; thence N88°58'E, 132.0 feet; thence SOI 0 36'E, 66.0 feet; 
thence S88°58'W, 132.0 feet; thence S01 °36'E, 396.0 feet; thence N88°58'E, 330.0 feet; 
thence S01°36'E, 198.0 feet; thence N88°58'E, 132.0 feet; thence S0l 0 ll'E, 892.9 feet; 
thence S33°22'W, 152.9 feet; thence S6l 0 l3'W, 1044.5 feet; thence S88°46'W, 268.6 
feet; thence N70°34'W, 67.6 feet; thence N89°54'W, 572.2 feet; thence N01°07'W, 
673 .2 feet; thence S87°56'W, 557.2 feet; thence N00°04'W, 816.9 feet; thence 
N89°56'W, 292.3 feet to the point of beginning, containing 134.5 acres of land, more or 
less. 

It is thereupon further ordered and determined that the commencement, route and terminus of 
the open and enclosed drain, with the width, length and depth thereof, shall be in accordance with the 
engineer's survey and is as follows : 

Survey of the Nemoka Drain, located on Section 10, T4N, RlW, Meridian of Michigan, 
Meridian Township, Ingham County, Michigan, the centerline thereof being described 
as follows : 

Main 
Commencing at the lower terminus thereof at a point in the Pine Lake Outlet Drain, said 
point being 490 feet North and 291 feet West of the center of said Section 10; thence 
N68°40'E, 149 feet; thence N77°SO'E, 151 feet; thence N72°SS'E, 337 feet; thence 
N32°25'E, 317 feet; thence East, 394 feet; thence S68°15'E, 282 feet; thence East, 348 
feet, thence South, 1228 feet. The total length of said Main is 3206 feet. 

Branch 
A branch to the main is located as follows: Commencing at a point being 48 feet West 
of the NW comer of Lot 18, Block 11 of the Village of Nemoka; thence East, 690 feet. 
The total length of said Branch is 690 feet. 

Potter Street Lateral A lateral to the branch is located as follows: Commencing at a 
point being 8 feet East of the Northeast corner of lot 17, Block 11 of the Village of 
Nemoka, said lateral being wholly in Potter Street under control of the Ingham County 
Road Commission; thence South, 244 feet. The total length of said Potter Street Lateral 
is 244 feet. 

The total length of said Nemoka Drain is 4140 feet. 

Da~ /& , ~9 
ndemann 

County Drain Commissioner 
2 



EXHIBIT A 

( 

( 

i1 
SCHOOL STREET 

( " PATRICK E. LINDEMANN 
i INGHAM COUNTY DRAIN COMMISSIONER 

i; NEMOKA DRAIN DRAINAGE DISTRICT 
~ SEaTION 10, MERID{AN lWP., 1UGHM\ COUUTV, MICHIGAN 
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In the Matter of: 
Ncmoka Drnin Dra inage District (N 03-00) 

PROPOSED REVISION 
OF DRAINAGE DISTRICT BOUNDARIES FOR 

NEMOl<A DRAJ N DRAINAGE DISTRICT 
Sec ti ons IO & l l , T.4 N. - R. l W., 

Meridian Township, In gham Co un ty, M ichi gan 

Beg innin g at a point on the Wes t lin e o f Section 11, T.4 N. -R. l W., Meridian Township, Ingham Co unty, 

Mi chi gan ; whic h is 35 1.40 feet, N.00°-2 I '-34" W., of the Southwest corner o f the No rthwest quarter o l" said 
Secti on 11 ; thence S. I 7°- 15'- l 8'' E ., 42.58 feet ; thence S. 04°-56' - I 7" E. , 129.37 tect ; thence S . 04°-49'-29" 
E .. 72.68 feet ; thence S. 12°-24'-07" E., 4 1.05 feet; thence S. 19°-55 ' -54" E., 36 .48 feet; thence S. 07°-27'-
44 " W. , 17.42 feet: thence S. 65°-09' -27 " W., 15.5 0 feet; thence S. 3 7°-50 ' -22 " E., 73.86 fret ; thence S. 02°-
18 '-27" 1:-:., 7 1.15 feet; thence S. 88°-28 ' -05 " W. , 2 16.90 feet; th ence S. 00°-49 ' -50" E. , 188. 20 feel ; thence N. 
88°-02'-44" W. , 45.80 fee t; thence S. 06°- 11 ' -55 " W., 40 .90 feet ; thence N. 85 °-1 7' -20" W. , 162.91 feet ; 
thence S . 22°-46'-57' ' W., 73.48 feet; the nce N. 84°-38 ' -39" W. , 44.64 feet; thence S. 07°-07' -30" W., 55.99 
fee t; thence S . 75 °-16 ' -36" W., 89.65 feet ; thence S. 02°- 15'-38" W., 74 . 17 feet; tbcnce S. 6 1°-38 ' -26" W. , 
460.03 feet; thence S. 6 1°-0T-3 1" W ., 366 .89 feet ; thence S. 88°-57' -53" W .. 180. 15 feet; thence S. 00°- 11 ' -
41" E. , l68.8 5 feet ; thence S. 58°-36' -1 6" 'vV. , 69 .15 feet; thence N. 01 °-03 ' -52 " E., 153.04 fee t; thence N. 
03°-00 ' -00" W. , 41 0.3 0 feet ; thence N. 6 l 0 -04 ' -25" W. , 22.6 l feet; thence N. 0 I 0 -27'-08" W., l 84 .96 fee t; 
thence N . 59°-48 ' -03" W., 97.05 feet; thence S . 88°-!4 ' -1 5" W. , 99 .17 feet ; thence N. 6 ! 0 -27' -43" W., 18 .97 
feet; thence S. 88°-0 1 '-20" W., 193.6 1 feet; th ence N. 01 °-50' -38" W., 98.89 feet; thence S. 87°-54 ' -59" W. , 
630.28 feet; thence N. 00°-29' -54" W. , 79 .86 feet; thence N. J 1°-10 ' -54" W. , 60.88 feet ; thence N. 27°-53 '-
50" W. , 93.51 feet; then ce N. 2 1°-22' -14" W., 85.76 feet; thence N. 08°-52 ' -50 " W. , 67.48 fee t; thence N. 
04°-07'-39" 1--: ., 67 .54 fee t; thence N . 12°-36 ' -58" E. , 132.75 fee t; thence N. 68°-43'-42" W., 366.09 t·ee t; 
thence N. 10°-41 ' -47" E ., l 19.26 feel; thence N. 53 °-05 '-27" E., 379.43 feet; thence N . 06°-25'-3 4" E. , 
274 .09 feel; thence N. 73 °-1 8'-03" E , 67. 97 fee t; thence S. 73 °-48 ' -39" E. , 42.03 feet; thence N. 42 ') -30 ' -38" 
E. , 2 1. 20 feel; thence N. 60°- 14 ' -28" E., 206.57 feet: thence N. 07°-45 ' -28" E ., 58.26 feet; th ence S. 88°-38'­
IO" E. , 58 .92 feet ; thence N . 11 °-00 ' -[3 " L., 67. 14 fee t; thence N. 69°- 13 ' -26" F. , 101.37 feet; thence N. 02 °-
30'-41" W., 39.62 feet: thence N. 84°-10 ' -25" E., 34.20 feet; thence N. 00°-20'-30" E., 58.2 1 feet ; thence E., 
237. 15 fee t; thence N. 00°-03 ' -35" E., 334. 16 fee t; thence S. 78°-54 ' -34" E., 38. 12 feet ; thence S. 80°-58'-4! " 
E. , 103 .80 feet; thence N. 72°-20 ' -3 7" E .. 83 .72 feet; thence N. 87°-07'-24" E., 82.87 feet; thence S. 0 1°-29 ' -
0 I" E., 24 I . 15 feet; thence N. 88°-35 ' -35" E., 65. 19 feet ; thence N. 0 I 0 - 18 '-52" W, l44.47 lect: thence N. 
88°-30' -38" E, 131.04 feet ; thence N. 0 1°-26 ' -50 " W., 198.00 feet ; thence S . 88°-30 ' -29" W. , 66.02 feet; 
thence N . 0 I 0 - 18 ' -09" W .. l 31.97 feet ; thence N. 88°-28 ' -52 " E .. 23 .1 5 feet: thence N. 00°-02' -58" W. , 32 .94 
feet; thence N. 88°-2 8'-00" E., 604 .76 fee t; th ence S. 00°-58' -06" E .. 429.29 feet; thence N. 88°-29 ' -J J " E., 
102 . 12 feet; thence S. 01 °-05' -19 " E. , 65.02 feet ; thence S. 89°-27'- 16" E., 72. 92 fee t; thence S. 02 °-36 ' -52" 
E., !52 .24 feet ; thence N . 84°- [7' -22 " W. , 20.94 fee t: thence S. 0 1°-3 3' -44 " W. , 76.42 feet: th ence S. 24°-
49 ' -14" E., 61.2 l feet thence S. 53 °-59' -4 l " E. , 11 6.48 feet ; the nce S O I 0 -58' -28" F.: ., 457.42 feel: thence S. 
89°- l4 ' -19 " W .. 40.82 fee t; thence S 01 °-22' -29" E , 2 14 .18 leet; thence N. 88°-39' -04 " E .. 241. 24 feet ; 
thence S. 87°-5 I ' -09" E., 69.49 fee t; th ence S 73 °-00 ' -J-1' ' E .. 49.0 I tee t; thence S. 6 1 °-5T-35" 1-:. , 90A8 
lee!: thenceS. 43°-2 1' -00'' E .. 74.6 1 feet; thence S. 30°-07' -5 4" E. , 7 1.76 fee t; thence S. 17°-1 5- - 18" E. , 17.4 1 
tee t to the point of beg inning, co ntain ing I 15.68 aues. more o r less . Su bj ec t to casement s, covena nts. 
conditions, restrictions an cl /or rese rvation s of record, if an y. 

l 



I hereby ce1tity that I have been retai ned by the Drai n Comm iss ioner co rev iew the drainage di stric t 
boundari es Co r the drai n referenced above, ,ind it is my recommendc1 tio n that the abo ve descri bed revisions be 
approved, wi th lands to be added and/or clclctecl as dcpi cted in the attached Exhi bit A, so that the dra inage distri ct 

( boundaries will include all lands now benefited by the dra in . 

Dated: NoV 13 . 2014 
A lan Bo~ . 
(S tate of Michi gan License #620I03201 7) 
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List of Adjoining Property Owners and 

Landowner Authorization 



List of Adjoining Property Owners 

Tax Parcel ID Owner and Owner Address 

33-02-02-10-178-001 White, Kathleen E 

5846 Montebello Ave, Haslett, Ml 48840 

33-02-02-10-178-002 Green, John J and Judy A 

5846 Montebello Ave, Haslett, Ml 48840 

33-02-02-10-178-003 Prescher, Kenny J 

5832 Montebello Ave, Haslett, Ml 48840 

33-02-02-10-178-004 Wilson, Thomas and Linda 

5822 Montebello Ave, Haslett, Ml 48840 

33-02-02-10-178-005 Hershberger, Brian 

5816 Montebello Ave, Haslett, Ml 48840 

33-02-02-10-178-006 Durkee, Willard C and Marjorie 

( 5808 Montebello Ave, Haslett, Ml 48840 

33-02-02-10-178-007 Bates, Anna M and Jeremy M 

5802 Montebello Ave, Haslett, Ml 48840 

33-02-02-10-178-008 McDonald, Scott H 

5794 Montebello Ave, Haslett, Ml 48840 

33-02-02-10-178-009 Harney, Edward V 

5788 Montebello Ave, Haslett, Ml 48840 

33-02-02-10-178-010 Bird Family Trust 

5778 Montebello Ave, Haslett, Ml 48840 

33-02-02-10-179-006 Jacobson, Charles and Sarah 

1819 Lyndhurst Ave, Haslett, Ml 48840 

33-02-02-10-179-007 Dale, Angela D and Allen D 

1809 Lyndhurst Ave, Haslett, Ml 48840 

( 
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Tax Parcel ID 

33-02-02-10-179-008 

33-02-02-10-251-003 

33-02-02-10-130-007 

Owner and Owner Address 

Ellis, Mark M and Donna L 

1797 Lyndhurst Ave, Haslett, Ml 48840 

Benson Hills Haslett, LLC 

5800 Benson Dr, Haslett, Ml 48840 

Meridian Charter Township 

5151 Marsh Rd, Okemos, Ml 48864 
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CH ARTER TOW NSHIP OF MERIDI AN 

E li zabeth Ann LeGoff S uperv isor 
Brett Dreyfu s Clerk 
Julie Brixie Treasurer 
F rank L. Walsh Manager 

December 21, 2015 

MDEQ-WRD 
Lansing District Office 

Constitution Hall 1st Floor South Tower 525 W. Allegan Street 
P. 0. Box 30242 Lansing, Ml 48909 

tvlil ton L. Scales 
Ronald J . Styka 
John Veenstra 
Angela Wilson 

RE: Nemoka Drain, Ingham County, Ml. Parcel No. 33-02-02-10-130-007 
Authorization Letter for DEQ Permit Submittal in Hillbrook Park 

Dear MDEQStaff: 

Trustee 
Trustee 
Trustee 
Trustee 

Please consider this letter as our authorization for Paul Pratt, Ingham County Deputy Drain 
Commissioner, to submit a Joint Permit Application for improvements to the Nemoka Drain 
located in Hillbrook Park, Meridian Township, Ingham County, Michigan. The improvements 
involve: the removal and abandonment of existing tile drain; installation of new tile drain; 
excavation of open drain channel; installation of a wood pedestrian bridge; and, riprap 
stabilization and restoration. 

Please contact me with any questions at 517-853-4604. 

Sincerely, 

LuAnn Maisner 
Director of Parks and Recreation 

5151 MARSH ROAD, OKEMOS, MICHIGAN 48864-1198 (517) 853-4000 
www.meridian.mi.us 
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1.0 INTRODUCTION 
On April 1 and 4 and May 1, 2014 a Wetland Assessment was conducted for the Ingham County 
Drain Commissioner within the Nemoka Drain District, in section 10 of Meridian Charter 
Township (T4N-Rl W), Ingham County, Michigan. This 135 acre drainage district is a 
documented Ingham County Drain under the Michigan Drain Code. It is located in the north­
central portion of Ingham County, immediately southwest of Lake Lansing. The overall district 
is generally bounded by Lake Lansing Road on the north, Lake Drive/Shaw Street on the east, 
Haslett Road/Raby Road/Grand Trunk Western railroad grade on the south and Hillbrook Park 
on the west. This district is more specifically defined on the attached Location Map and USGS 
Topography Map, Wetland Delineation Map and Ingham County Soil Survey Map ofthis report 
(Figures 1 - 4). This assessment included flagging the wetland boundary in the field with 
consecutively numbered flags, locating soil/vegetation identification points and their respective 
dominant plants, soils and hydrology (Appendix 1). The flagged boundary was surveyed by 
LSG Engineers and Surveyors and is shown on four pages (Figures 3a-3d) within this report. 

The existing Nemoka Drain District consists of a mix of single family residential, multi-use 
residential (apartments) and mixed use commercial. Topography is slightly rolling, with 
numerous major and minor road arteries bisecting the overall district. The purpose of the project 
is to: relieve isolated flooding of yards and parking lots; upgrading of pipe size and material; 
adding additional pipe where needed; providing additional retention and detention facilities; 
create more drain capacity; capture more sediment and associated pollutants; and slowing the 
volume of discharge downstream to the Pine Lake Outlet County Drain. 

Delineated and determined wetland is shown on Figures 3a-3d, the Wetland Delineation Maps. 
The on-site wetland generally follows the margins of the hydric soil mapping unit of Houghton 
Muck, Napoleon Muck and Colwood Loam, as shown on Figure 4, the Ingham County Soils 
Map of the District. The dominant wetland vegetation within the areas of wetland field 
delineated and mapped on-site includes, but is not limited to: cattails (Typha latifolia), reed­
canary grass (Phalaris arundinacea), red-osier dogwood (Cornus stolonifera), cottonwood 
(Populus deltoides), spicebush (Lindera benzoin), silver maple (Acer saccharinum), slippery elm 
(Ulmus rubra) and sedges (Carex spp.), as shown on Standard Wetland Determination Data 
Forms in Appendix!. 

2.0 WETLAND DETERMINATION METHODS 
Under both Federal and Michigan law, for a given area to be qualified as wetland there must be 
three criteria present. Those three criteria, called Diagnostic Environmental Characteristics, 
include hydrophytic (water loving) vegetation, hydric (wetland) soils and appropriate hydrology. 
These criteria have specific indicators which verify their presence and thus give a basis for the 
presence of each. The following sections, along with standard data forms found in Appendix 1, 
define the type of indicators which were present at specific locations on the site. These specific 
locations, or soil/vegetation sampling sites are shown on Figure 3b-3c and were located such 
that questionable areas can be confirmed or denied as wetlands. When the sites are located, the 
dominant vegetation is identified within a 50-foot radius, a soil pit is dug and existing soil 
indicators and hydrology are recorded. 

1 
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Pursuant to Section 404 of the Clean Water Act and Part 303 of the State of Michigan's Natural 
Resource and Environmental Protection Act (Act 451 of 1994), wetland delineation/determination 
was conducted using a multi-parameter approach, which included delineating wetlands in the field. 
The format for identification is based on the Federal Manual for Identifying and Delineating 
Jurisdictional Wetlands (1987) and the Michigan Department of Natural Resources Wetland 
Manual. 

3.0 REGULATION OF WETLAND 
After it has been determined that a given area is a wetland based on vegetation, soils and 
hydrology under Part 303 of the Natural Resources and Environmental Protection Act (P.A. 451 
of 1994) wetlands must meet at least one of the following criteria to be regulated: 1) 
Contiguous* to a lake, pond, river or stream; 2) If not contiguous, it must be five acres or more 
in size; 3) If not contiguous or five acres or more in size the land must be essential to the 
preservation of natural resources and the State and the MDNR/MDEQ must have so notified the 
property owner. However, Meridian Township has a local wetland protection ordinance which 
regulates wetland that is not State or Federally regulated, down to 1/4 acre in size. Any wetland 
that is less than 1/4 acre in overall size and does not meet the criteria for protection under any 
other agency, or is within existing dedicated retention/detention easements under the jurisdiction 
of the County Drain Commissioner, is not protected. The only exception to this is a controlled 
set back area of all regulated wetland under the Township ordinance, which essentially controls 
land clearing actives in a 20 to 40 foot perimeter. 

Based on the above criteria, the basis for regulation of the field delineated wetland within 
the subject Nemoka Drain District is defined in the Table below. 

Table 1 -Nemoka Drain District 
Regulatory Status of Field Delineated Wetland 

Wetland Size State Township Basis for Regulatory Status 
Area (Ac.) Regulated? Regulated? 

"A" >5 Yes (set back) Greater than 5 acres and with 500 feet of Lake Lansing 

"B" >5 Yes (set back) Greater than 5 acres and contiguous with Lake Lansing 

"C" 1.4 Yes (set back) Contiguous and within 500 feet of Lake Lansing 

"D" 0.05 No No Less than 1/4 ac. & not within 500' of surface water 

"E" >5 Yes (set back) Greater than 5 ac. & contiguous with Pine Lake Drain 

"F" 0.40 Yes (set back) Within 500 feet of the Pine Lake Drain 

"G" 0.04 Yes (set back) Within 500 feet of the Pine Lake Drain 

"H" 0.06 No No Less than 1/4 ac. and within a County Drain Basin 

"I'' 0.06 No No Less than 1/4 ac. and within a County Drain Basin 

tUnder the Wetland Protection Act a wetland is considered contiguous if it is within 500 feet of the ordinary high water mark of an 
inland lake, pond, river or stream or is within 1,000 feet of the ordinary high water mark of a "Great Lake." 
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WETLAND DETERMINATION DAT A FORM - Midwest Region 

Project/Slte:t.Jp~ j}f'AuJ M$1Jkfclty/County: ~A~ SamplingOate: 4h.'2--
Appllcaol/OwnM~ ';:: ~11/$/otla,.. s,m.UF, s,mplnge.•t~ 
'"""" .. "'(')' S.ct<>n, T~n,h;p, "'"'" S4<- Ii) ~~~ ~\f 
L11r1dform {hiNslope, terrace, etc .): f!!t._Sdac..:l&Al- F~t Loc:I relief (concave, convex, none): )'~ 

s1o,. (%), '5JE> L,t ~ / ~ It Loog, 42. i!X) I OtJ 'I Dat,m, ~Cf ~ 
Soil M11p Unit Name: ~ z=,,,.,.,_ / NWI classification: &:3s 
A~ cHmotic I hat' ooodl'!J';'°" ~e "' fyplcatrm this Umoof y,a,? Vo, J No __ (If no, explain in Remarks.) _/ 

Are Vegetation . Soil~- or Hydrology .A{_, significanlly disturbed? Are ~Normal Circumstances· present? Yes L_ No __ 

Are Vegetation . Soil -J;/_. or Hydrology -,/J./- naturally problematic? (If needed, explain any answers in Remari<s.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes4 No Is the Sampled Area 

Yes /.o 
Hydrlc Soil Present? Yes~No ___ 

wlthln a Wetland? ---Wetland Hydrology Present? Yes No ___ 

Remarks: 

VEGETATION - Use scientific names of plants. 

~~ 
Absolute Dominant Indicator 
~ Cover Species?"&_ 

~ /JI. 
2. a?e=) 
3. 

4 . 

5. 

= Total Cover 

La ~ ~ 
2. 

3. 

4 . 

5. 

""bSO.Jy~,,b_ .)& Z'"l$l--
,. {!~ .,-jfk- D 
2. 

3. ----- ---- ---------
4. ----------------- - --- - -- - - -
5. ----------- - --- - --
6. ------------ - ----- --- --- - --
7. ________________ __ --- - - - - - -

8 . ----------- --- - --- --- --- ---

9. ------------ - - ---- - -- --- ---

10. ------------------ ---- ---- ----
___ = Total Cover 

Woody Vine Stratum (Plot size:------
1. _____ ___________ __ - -- - - - ---

2. --- - --------------
~"' Total Cover 

Remarks: (lnciude photo numbers here or on a separate sheet.) 

US Army Corps of Engineers 

Dominance Teet worksheet: 

Number of Dominant Species 
That Are OBL, FAGW, or FAC: I 
Total Number of Dominant l Species Across All Strata: 

Percent ol Dominant Species 
lt:!t) That Are OBL, FACW, or FAC: 

p,..valem:e Index worksheet: 

T !2!sll o/1 !;&~[ Qt; 
i 

Mlilil!!Ybl.r. 
OBLspecles x1= i 
FACW species 'i? x2= 0 
FAC species x3= ~ 
FACU species - x4 = 

UPLspecies -- x5= 

olumn Totals: :3 (A) 7 
Prevalence Index = 8/A -~ ,z,., I 

H d hytic Vegetation Indicators: 

minance Test is >50% 

valence Index is SJ.a ' 

(A) 

(B) 

(A/8) 

{B) 

_ Morphological Adaptations 1 (Provide supporting 
data in Remarks or on a separate sheet) 

_ Problematic Hydrophytic VegetaUon' (Explain) 

'Indicators of hydric so~ and wetland hydrology must 
be present. unless disturbed ar problemelic. 

Hydrophytlc 
Vegetation 
Pl'9aent? v .. /._ 

Midwest '<.egion - ,nterirn Version 



SOIL s,mpllag ,o;(D_ 
( 

Profli. Dewcrfptlon: (DHcribe to ttio dopth noedod to document tfle Indicator or confirm tho ab111nc1 of lndlcaton.) I Depth Malrl!! Bm.l121S EIZilll.llD 

(lnches72~~~ ~~(st~ %/f/1{ Loe' 
Tiz!!!I.!~ Bizma 

--- --- ------
--- ---------
--- --------- . 
- - - ---------
- - - - ----- ---
--- --- ------

'Tvoe; C=Concentralion, D=Depletion RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 1Location: PL=Pore Lining, M=Matr1x. 

~otl lndlcatora: Indicators for Probl1m11tlc Hydrlc Solls1
: 

Hlstosol ( A 1) _ Sandy Gleyed MatrlM (S4) _ Coast Prairie Redox (A 16) 
_ Hi6tlc Epipedon (A2) _ Sandy Redox (S5) _ Iron-Manganese Masses (F12) 
_ Black Histfc (A3) _ Stripped Matrix (56) _ Other (Explain In Remarks) 
_ Hydrogen Sulfide (A4) _ Loamy Mucky Mineral (F 1) 
_ Slratilied Layers (AS) _ Loamy Gleyed Matrix (F2) 
_ 2 cm Muck (A10) _ Depleted Matrix (F3) 

~led Below Dark Surface (A 11) _ Redox Dark Surface (F6) 
Dari< Surface (A12) _ Depleted Dark Surface (F7) 21ndicat°" of hydrophytlc vegetation and 

_ Sandy Mucky Mineral (S 1) _ Redox O~ll6 (FB) weHand hydrology must be present, 
_ 5 an Mucky Peat or Peet (SJ) unless cisllrt>ed or problematic. 
Res1ric.1tw c.ay., (If obNrwd): 

Type; 

v .. ~No ___ Deptti (inches): Hydric Soll Prnent? 

Remarks: 

( 

HYDROLOGY 
Wotland Hydrology Indicators: 

Pd[l.!i.!Ol lrn1g121] (!lllaiCDIIID o[ !Hl~ ~ !ltSIL!l!lls!; !<~II: that a1m~l ~econdarv lndicatQ[Ji (miOiD!!,!IIJ g[ bm !]!gUI~ 

~rfeoo Water (A1) _ Wet8f'-Stalned Leaves (89) _ Surface So8 Cracks (86) 

~tfWeter Table (A2) _ AquetJc Fauna (813) . _ Drainage Patterns (S10) 

turaUon (AJ) _ True Aquatic Plants (814) _ Dry-Season Water Table (C2) 

~ter Marl<s (61) _ Hydrogen Sulnde Odor (C 1) _ Crayfish Burrows (CS) 

diment Deposits (B2) _ Oxidized Rhizospheres on Living Roots (CJ) _ Saturation Visible on Aerial Imagery (C9) 

_ Drift Deposits (83) _ Presence of Reduced Iron (C4) _ Stunted or Stressed Plants (D 1) 

_ Algal Mat or Crust (64) _ Recent Iron Reduction in TIiied Soils (C6) _ Geomorphlc PoslHon (02) 

_ Iron Deposits (65) _ Tltin Muck Surface (C7) _ FAG-Neutral Test (05) 

_ lnundalion Visible on Aerial Imagery (67) _ Gauge or Well Data (09) 

_ Sparsely Vegetated Concave Suduoe (B6) _ Other (Explain in Remarks) 

Field ObsMVatlons: 

Y~ ~o __ Depth (Inches): 3 // •• Surface Water Present? 

10 
, 

Yes ~~~ 
Water Table Present? Yes No __ Depth (Inches): 

Saturation Present? Yes ZNo __ Depth (inches): 
,.. .,~ .I. ., .J •• 

Wetland Hydrology Present? 
(Includes capillary frinae l , 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: 

( 

US Army Corps of Engineers Midwest Region - Interim Version 



WETLAND DETERMINATION DATA FORM- Midwest Region 

( 
ProJect/Slte:IJ~ ~ l:)1S~clty/County: ~ SamplingOate: 4h.,z.-, 

:'::::~·~ ":.: ~~~~·"'"'' ~:~~--~~ 
Landform (hiNslope, terrace, etc.): f!.t_SdaC-+lhAI- F-l.4..t Local relief(coocave, convex, none; ~ '·s-'d:l)l n ~ 
Slope(%): 'S!f> Lal :_--llt1.-- ~,, L n~g. •(!Joi ~t?Jalum: f'f 2.7 J 
SoHMapUnltNome: ''Jt;id/e ~ - ~~~Ion: ~----

A" cllm,tic I hydrc ""Jill son the site typical for !his time of year? ~lf~o. explain in Remarks.) . / 

Are Vegetation '\ . Soil . or Hydrology~ slgniOcanUy disturbed? Are "Normal Circumstances· present? Yes L__ No __ 

Are Vegetation~. Soil • or Hydrology 4 naturally problematic? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 
/ 

Hydrophytic Vegetation Present? Yes --- No~ Is the Sampled Area 

No~ 
Hydrlc SoU Present? Yes --- No7 wlthtn a Wetland? Yes 
Wetland Hydrology Present? Yes No ___ -- - -
Remarks: 

VEGETATION- Use scientific names of plants. 

~·~"'Rd.1 
Absolute Dominant Indicator Dominance Teat wotitsheet: #L Slaty§ Number of Dominant Species 0 • +:NL !hat Are OBL, FACW, or FAC: (A} . 

2 . . ~~~ Total Number of Dominant l 3. Species Across All Strata: (B) 

( . 4. 

~ 5. 
Percent of Dominant Species 

"'7V 
That Are OBL, FACW, or FAC: (AIB) 

= Total Cover 

r~~ 
) Prevalen09 Index work&heet: 

~ -¥-- G ·-· Total% Cover ot fNliplvby: 

4¥~ 
.., ~fl 

OBLspecles - x1= -
3. FACW species - x2= -

FAC species 
..___ 

x3= -4 . 

5. FACU species ~ x4 = g 
:Y2_ = Total Cover UPL species - x5= - · 

Hect,i Stratum (Plot size: ) . . Column Totals : - (A) - {B) ' ,.- - 4-2. Prevalence Index = 8/A ·" 

3. Hydrophytlc Vegetation Indicators: r 

r 4. - Dominance Test is >50% 

5. - · Prevalence Index is S3.0 1 

6. _ Morphologlcal Adaptations 
1 

(Provide supporting 

7. 
data in Remarks or on a separate sheet) 

8 . 
_ Problematic Hydrophylic VegetaUon' (Explain) 

9. 
'Indicators of hydric soil and wetland hydrology must 

10. be present. unless disturbed ar problemetic. 

= Total Cover 

( 

WQQ~k'. ll.i~ ~!a:!!l.!C!l (Plot size: ) 

.. _i/ , 
Hydrophytic 1. -

2. 
Vegetation 

¥-=-Total Cover 
Preeent.? Yes --

Remarks: (Include photo numbers here or on a separate sheet.) 

.. .., _. --
US Army Corps or Engineers Midwest Region - interim Version 
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SOIL Sampling Point: 

(DHcrtbe to the dopth nffcfed to document the Indicator or confirm the absence of lndle-aton.) 

Malrlx R,rdox Eootvcu , , 
Texture Borons 

------- --- --- --- --- -
------- --- --- ---
------- --- --- --- --- -
---- - -- --- - -- ---
__,_ ______ --- - -- ---
------ --- --- ---

'T : C=Concenlralion D=De lelion. RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Locatlon: PL::Pore Uni Mi=Matrix. 
Hydrfc Soll lndlc1tors: Indicators for Probl1matlc Hydr1c Soll,1

: 

_ tistosol (A 1) 

_ Histlc Epipadon (A2) 

_ Black Hls11c (A3) 

_ Hydrogen Sulfide (A4) 

_ Stratified Layers (AS) 

_ 2 cm Muck (A10) 

_ Depleted Balow Daoc Surface (A 11 J 
_ Thick Dart< SUrface (A12) 

_ Sandy Mucky Mineral (S1) 

_ 5 an Mucky Peat <Jr Peet (S3) 

_ Sandy Gleyed Matrh< (S4) 

_ Sandy Redox (S5) 

_ Stripped Matrix (S6) 

_ Loamy Mucky Mineral (F1) 

_ Loamy Gleyed Matrix (F2) 

_ Depleted Matrix (F3) 

_ Redox Dark Surface (F6) 

_ Depleted Dark Surface (F7) 

_ Redox DeprN&ions (FB) 

Type: ___________ _ 

o.pttl fmdles): _ ______ _ 

Remarks: 

HYDROLOGY 
Wetfand Hrdrol09y Indicators: 

ezimarv ~gtors (!llloim1,1m o(Q!!~ ~ ~l!ifm!; itl!t!lil!: 1111bat a1mM 
_ Surface Water (A1) _ Water-Stained Leaves (B9) 

_ High Weter Table (A2) _ Aquatlc Fauna (B13) . 

_ Saturation (A3) _ True Aquatic Plants (814) 

_ Waler Marks (B1) _ Hydrogen Sulftde Odor (C 1) 

_ Coast Prairie Redo>< (A 16) 

_ Iron-Manganese Masses (F12) 

_ Other (Explain In Remarks) 

'Indicators of hydrophytlc vegetation end 

wetland hydrology must be pmsent. 

unless dist!Mbed or problematic. 

Hydric Soll PNMnt? Yu 

~ecooda!}'. lndicatsm1 (miailllllm 11[ lM! mgul~l 

_ Surface Soil Cracks (86) 

_ Drainage Patterns (B10) 

_ Dry-Season Water Table (C2) 

_ Crayfish Burrows (CS) 

_ Sediment Deposits (B2) _ Oxidized Rhizospheres on Living Roots (CJ) _ Saturation Visible on Aerial lrnage,y (C9) 

_ Dritt Deposits (B3) _ Pressnce or Reduced Iron (C4) _ Stunted or Stressed Plants (01) 

_ Algal Mat or Crust (84) _ Recent Iron Reduction in TIiied Soils (C6) _ Geomorphlc Position (02) 

_ Iron Deposits (B5) _ Thin Muck Surface (C7) _ FAG-Neutral Test (05) 

_ Inundation Visible on Aerial Imagery (67) _ Gauge or Weft Data (09) 

_ Sparsely Vegetated Concave Surface (B6) _ Other (Explain in Remarks) 

Reid Observations: 

·~ ~ Surface Water Present? Yes __ No eplh (widies): ,c;: 
Water Table Present? Yos __ No__ eplh (Inches): 

No~ Saturation Present? Yes __ No ~pth (inches): Wetland Hydrology Present? Yes --
(Includes caofllarv frinoel 
Describe Reoorded Data (stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: 

US ArTiy Corps of Engineers Midwest Region - Interim Version 
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WETLAND DETERMINATION DATA FORM- Midwest Region 

P<ojoa/51'2,/J~ lJt',#uJ ~rClty/Couotyc ~ Sam~logOa~, 4h,s-
ApplloooV().,,,,c~ ~: ~UJ$/otj&, s1o1e,u:F, SompNng Pofflt~ 

'""'" .. "'(')' S.ctOO, T_.,,,,, "'"'" SIie. Ill ~~I ~ 
Landform {hiMslope, terrace, etc.): f!,_!itt~N- FL¢ Local relief (concave, convex, none): · )'~ 

Slop•(%), U l~- ~ / ~ loog, 4Z. • t!JO I ,:Jt) 4/ Dotom ("f 2, 7 
Soll Map Unit Name: .A/ ~-;;/. ./ NWI classification: f 1?7'tJ 
'"climatic/ hydzrlc ooz :.:It, <yplool loc lhlo llmo ol ye"? Yo, jZ No __ (If no, explain in Remarl<s.) L. 
Are VegetaUon . Soil . or Hydrology ./:J:D_ significantly dislurtJed? Are "Normal Circumsta~ces· pr11Sent? Yes No __ 

Are Vegetation -4. Soil t-J--· or Hydrology "4-- naturally problematic? (If needed. explain any answers in Remarl<s.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydrlc SoU Presenl? 

Wetland Hydrology Present? 

Remarl<s: 

Yes 

Yes 

Yes 

No 

No 

No 

VEGETATION- Use scientific names of plants. 

Tope Stratl!!] (f:lot size: ?O I &:;f Absolute 
~ Cover 

1. -
2. 

3. 

4. 

5. 

Sal>llng/Shrub Stratum (Plot size:------

Is the Sampled Area 

within II Wetland? Yes~ No 

Dominant Indicator Dominance Teet worbhNt: 
Species?~ Number or Dominant SP«*! 

That Are OBL, FACW, or FAG: 

Total Number of Oomlnant 
Species Across All Strata: 

Percent of Dominant Species 
That Am OBL, FACW, or FAC: 

= Total Cover 
Prevalenc» Index worbheet 

p 

? 
/M 

1. --- T Qlill % Co'L§[ of: MIAIIQIVb~ 

OBL species ~ x1= ~ 

FACW species t x2= ~ 
2. _________________ _ 

3. ------------------
4 . _________________ _ FAC species xJ= 

5. - -----------------
FACU species x4 = 

= Total Cover UPL species x5= 

Column Totals: :;. (A) 

Prevalence Index = BIA .-: 

3. -l-~~~~--4,,,-'!IJ,~~~r;t/-~~fll------\- -+1--- ____ j.~~l&II Hy~hytlc Vegetation Indicators: 
4. .J,:( 09,!Jlinance Test is >50% 

5. _!,'prevalence Index is :.3.0 
1 

(A) 

(B) 

(NB) 

(B) 

6. Mo,phological Adaptations' (Provide supporting 
data in Remar1<s or on a separate sheet) 

7. , 
_ Problematic Hydrophytic Vegetatlon (EKplain) 

8 . --------------- - -- - ---·--- ---
9. ______________ ____ - -- --- ---

10. ------------------ ---- ---- ----
___ = Total Cover 

Woody Vine Stratum (Plot size:------

1. --- - - --- ---------- - --- - --- - - - -

2. ------------------
~=Total Cover 

Remar1<s: (Include photo numbers here or 011 a separate sheet.) 

US Army Corps of Engineers 

'Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytlc 
Vegetation 
PreHnt? 

Midwest Region - ,nterim Version 
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SOIL 

Profile Dei;crlption: (Describe to tho dopth noedod to document tfle Indicator or confirm the abHnce of Indicators.) 

~~:EE~~::14~~~~~:z__-4~(Z::.~~"'-""' 
------ --- --- ---
------- --- --- ---
------- --- - -- ---
------ - -- --- ---
------- --- --- ---

'T : C=Concentralion, D=De letion, RM=Raduced Matrix. CS=Covered or Coated Sand Grains. 1Location: PL=Pore Linln , M=Matrix. 

Hyd,;:,&otl Indicators: Indicator• for Probl1mettc Hydr1c Son,•: 

VH1stosol (A1) _ Sandy Gleyed MatrlK (S4) _ Coaet Prairie Redox (A16) 

_ Hi&tlc Epipedon (A2) _ Sandy Redox (S5) _ Iron-Manganese Masses (F12) 

_ Black Hlstlc (A3) _ Stripped Matrix (56) _ Other (Explain In Remarks) 

_ Hydrogen Sulfide (A4) _ Loamy Mucky Mineral (F1} 

_ Stratified Layers (AS) _ Loamy Gleyed Matrix (F2) 

_ 2 cm Muck (A10) _ Depleted Matrix (F3) 

_ Depleled Below Dark Surface (A11J _ Redox Dark Surf11ee (F6) 
_ Thick Dark Surface (A12) _ Depleted Dark Surface (F7) 

_ Sandy Mucky Mineral (S1) _ Redox Oeprenions (F8) 

_ 5 an Mucky Peat or Peet (S3) 

Ra111c:t1\118 La)"8f (If obNrwdJ: 
Type: __________ _ 

o.pth (inches); _______ _ 

Remarks: 

HYDROLOGY 
W.tfand Hydrology Indicators: 

_ Saturation (A3) 

~ater Marlls (B1) 

_ Aquatic Fauna (813) . 

_ True Aqualic Plants (814) 

_ Hydrogen Sulnde Odor (C1) 

llndicators of hydrophyttc vegetation and 
wetland hydrology must be pnisent, 

unless chturbed or problematic. 

Hydric Soll fllresMt? 

Secondary Indicators <minimum or two reaulred) 

_ Surface Soi Gracf<s (86) 

_ Drainage Patterns (810) 

_ Dry-Season Water Table (C2) 

_ Crayfish Burrows (CS) 

_ Sediment Deµo&ils (82) _ Oxidized Rhizospheres on Living Roots (CJ) _ Saturation Visible on Aerial lmageiy (C9) 

_ Drift Deposits (BJ) _ Presenc8 of Reduced Iron (C4) _ Stunted or Stressed Plants (D 1) 

_ Algal Mat or Crust (84) _ Recenl Iron Reduction in TIiied Soils (C6) _ Geomorphlc Position (02) 

_ Iron Depooits (B5) _ Thin Muck Surface (C7) _ FAG-Neutral Test (D5) 

_ Inundation Visible on Aerial Imagery (B7) _ Gauge or Well Daill (09) 

_ Sparsely Vegetated Concave Surfeoe (B8) _ Other (Explain in Remar1<s) 

Field ObHfVatlons: 

Yes o __ Depth (Inches): ~ 

Surface Water Present? 

Water Table Present? 

Saturation Present? 
Includes ca Illa frin e 

Yes~/ o_ Depth (wiches): .{t II 
Yes __ No __ Depth (inches):~ Wetland Hydrology Preaent? Ye~ No 

Describe Recorded Dala (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers Midwest Region - Interim Version 



( 

( 

( 

Hydrophytic Vegetation Present? Yes=¢?:_ Is the Sampled Area 
Hydrlc Soll Present? Yes o 

within II Wettand? Yes..J,L.. No 
Wetland Hydrology Present? Yes _ __ No ___ ---
Remarks: 

VEGETATION - Use scientific names of plants. 

~ 
Absolute Oomlflent Indicator Dominance Test wOfksheet: 

~+~ Number or Dominant Species 2 That Are OBL, FACW, or FAC: (A) 

Total Number of Oomlnant > 3. Species Across All Strala: (B) 

4. 

5. 
Percent of Dominant Species )tJC) That Are OBL, FACW, or FAC: (AIB) 

= Total Cover 

!''PliL~ 
3. ___________________ ---- ---- ----

4. ___________________ ---- ---- ----

5. ------------------- --- - ---- ----

Prevalence Index work&heet: 

Total o/o Cover ot. ~tiply by: 

OBL species ~ x 1 = -~7-'----
FACW species __ ;?___ x 2 = ----

1-- X 3 = ---,,?-----
/{) 

FAC species 

FACU species x4= ___ _ 

1 . · = Total Cover UPL species _. x 5 "" --~-

; ~'~lbt!;i~~ 2lt f--c-C-olum---,-:eT~v::__,..,..l:~e-T-.ex_,.= 6--,.,.-/A '~:)-=-=-f=-=-_ (B--,) 

3 ~ t" Hydrophytic Vegetation Indicators: ·------------------- ---- ---- -- - -
: 4 . (..L'Dominance Tes! is >50% 

i s. ===================================== ___ ___ ___ ~v~ce Index is ~3.0

1 

' 6 _i.M6rphological Adaptations' (Provide supporting 
I · ------ - ------------ ---- ---- --- - data in Remari<s or on a separate sheet) 

' 
7

· ------------------- ---- ---- ---- _ Problematic Hydrophytic Vegetation ' (Explain) 

8. ---- ------------ --- - --- ---- ----
9. ---- ----- ------- ---10. _________________ _ 

~=Total Cover 
Woody Vine Stratum (Ptot size: ------ ) 

1 ------------ ------- - --- ---- --- -

2. ------------------- ---- --- - - ---
___ =Total Cover 

Remarks: (tnciude photo numbers here or on a separate sheet.) 

US Army Corps of Engineers 

'indicators or hydric so~ and wstland hydrology must 
be present. unless disturbed or problemetic. 

Hydrophytlc 
Vegetation 
Present? Ye5 V.: __ 

·- --------------
Midwest ~ag,or, - ,ntarim Version 
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SOIL Sampling Point· 

Proffle De5crlption: (DHcrtbe to the dopth neoded to document the Indicator or confirm the abaence of Indicators.) 

Depth 
inches 

Malnx 

------- --- --- ---
------- --- --- ---
------- --- --- ---
------- --- --- ---
------- --- --- ---
------- --- --- ---

Texture BomB(ks 

'r : C=Concentration, D=De lation. RM=ReduC9d Matrix, CS=Covered or Coated Sand Grains. 'Location: PL=Pore Unln M=Matrlx. 
Hydj6 Soll Indicators: Indicators for Probl1m11tlc Hydrlc Sons•: 

_\.[ Hstosol (A1) _ Sandy Gleyed Matrh< (S4) _ Coast Prairie Redox (A16) 

_ ~le Epipedon (A2) _ Sandy Redox (S5) _ Iron-Manganese Masses (F12) 

YBlack Hlstfc (A3) _ Stripped Matrix (56) _ Other (Explain In Remari<s) 
_ Hydrogen Sulfide (A4) _ Loamy Mucky Mineral (F1) 

_ Stratified Layers (AS) _ Loamy Gleyed Matrix (F2) 

_ 2 cm Muck (A10) _ Depleted Matrix (F3) 

_ Depleted Below Datic Surface (A 11) _ Redox Dari< Sulface (F6) 

_ Thick Dark SUrface (A12) _ Depleted Dari< Surface (F7) 
_ Sandy Mucky Mineral ($1) _ Redo>< Depressions (FB) 

_ 5 an Mucky !>,,at or Peet (S3) 

n...rtdfw Layer (If obwwd): 
Type: ___________ _ 

Dapttt (inches):--------
RemlWks: 

HYDROLOGY 
Wetland Hydrology Indicators: 

~ !oalca!w (rnlt!!m11rn gf l!!l~ Ill !]tgl!l!:wt gl!i!gs i!II ttla! a1mM 

7Hurface Water (A 1) _ Wa!8f'·Stainod Leaves (B9) 

~h Water Table (A2) _ Aquatic Fauna (B13) . 

~~ration (A3) _ True Aquatic Plants {814) 

_ Hydrogen Sulflde Odor (C 1) 

'Indicators of tlydrophytlc vegetation and 

wetland hydrology must be present, 

unless distuibed or problematic. 

Hydric Soll~ 

Secoodarv 1~1111 (mjajll!l,![D 11[ m2 !!!!JUlnedl 

_ Sulface Sol Cracks (86) 

_ Drainage Patterns (810) 

_ Dry-Season Water Table (C2) 

_ Crayfish Burrows (CS) ~ ter Marks (B1) 

~dimenl Depo&its (B2) _ Oxidized Rhizospheres on Living Roots (CJ) _ Saturation Visible on Aerial Imagery (C9) 

_ Drift Oeposils (83) _ Presence of Reduced Iron (C4) _ Stunted or Stressed Plants (01) 

_ Algal Mat or Crusr (B4) _ Recent Iron Reduction in nlled Soils (C6) _ Geomorphlc Position (02) 

_ Iron Deposits (B5) _ Thin Muck Surface (C7) _ FAG-Neutral Test (05) 

_ Inundation Visible on Aerial Imagery (B7) _ Gauge or Well Data (09) 

_ Sparsely Veget11ted Concave Surfaoe (BB) _ Other (Explain in Remarks) 

Field Observations: 

~ , Surface Water Present? Yes o __ Depth (Inches): j I/ 
Water Table Present? Yes o __ Depth (Inches): ,(} 

Yea~No~-Saturation Present? Yes __ No __ Depth (inches):<• I .A J.. -,. Wetland Hydrology Present? 
(Includes capillary hinge) I/ 
Describe Reoorded Data (stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: 

US Army Corps of Engineers Midwest Region - Interim Version 
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WETLAND DETERMINATION DATA FORM - Midwest Region 

ProJect/Slle:tCJ p~ i)f1Au.J b}s71wrcltyfC.OUnty: ;:;,~ 5ampling Date: 4h.2--
Appllcanl/Owner:~ ~ ~141$1~&- Slate:A,1$-, SamplingPoint:~ 

lnve5tiga!or(s): M & :e.: kJiijt.i,ri€;( Section, Township, Range: SS.c.- fl) Me,.I~ :tr.Alf? 
Landl'omt (hilllope, terrace, etc.): f!t_Sttde-,,.;n,J- F&.,.,.cf-: LoC:I relief (concave, convex, none;i'.i•ikl:f)l D~ 
Slope(%): ~ Lat: t;d- bf.I '?,o '' Long: 4Z 4'0 1 <JO 4' Datum: f(f 2.7 
Soil Map Unit Name: i NWI classification:---------

Are climatic/ hydrologic conditions on the site typical for this time of year? Yes V No __ (If no, explain in Remarl<s.) . ./ 

Are Vegetation __ . Soil __ . or Hydrology __ signiflcanUy disturbed? Are "Nonna! Circumstances· p~esenl? Yes L_ No __ 

Are Vegetation __ . Soil __ • or Hydrology ___ naluraNy problematic? (If needed. explain any answers In Remarl<s.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes --- No --- ts the Sampled Area 
Hydrlc SoU Present? Yes --- No --- within a Wetland? Yes_ No ---Wetland Hydrology Present? Yes No --- ---
Remarl<s: 

VEGETATION- Use scientific names of plants. 

Absolute Dominant Indicator 

~~flt_ 
I!"~ (Plot size: ~ b ~ 
;:~ 9 
3. __________________ --- ------

. 4. ------ --------------- --- - - -

5. ------------------ -~,.,,.,..--3v = Total Cover 
Sa 

1. ~'1!4,::£.~~~'l=:-----1.--- 3t? ~ EAL 
2._~'4-,.k.::ll~~~~:,,___.&~~~2'.ll~..)...- --- ------
3. ___________________ ---------

4. __________________ --- --- ---

5. ------------------ --- --- ---
1!) = Total Cover 

Dominance Test wori<shfft: 

Number of DomlnB11t Species 3 That Are OBL, FACW, or FAC: 

Total Number of Dominant 

3 Species Across All Strata: 

Percent of Dominant Species /6!) That Are OBL, FACW, or FAC: 

Pr9Valencie fndex worksheet: 

T !mil ~ <;ovec Qf; t.Uti11~b~ 

OBLspecles - x1= 

FACW specie$ 
_,,,..-

x2 = 

FAC species 3 x3= :1. 
FACU species x4 = 

UPLspecies X 5: 

Column Totals: :3 (A) Cf 

(A) 

(B) 

(AIB) 

(B) 
~-er~e: 3tJ _:j_ ~ 
2. ------------------ --- --- --- l-_....:...:..::..:..==~=:_..::..:.._-=:::::::===----l 
3 

~

dro ytic Vegetation Indicators: 

Prevalence Index = BIA ~ >,l) 
·- - - ---- ----------- --- --- ---

4 _ Dominance Test is >50% ·------------------ --- --- --- V' 5 revalence Index is S3.01 

·------------------ --- --- ---
6 _ Morphological Adaptations 1 (Provide supporting 
. - ------ - - - -------- --- --- --- data in Remar1<s or on a separate sheet) 

7. ------------------ --- --- --- 1 ( • _ Problematlc Hydrophytic VegetaUon · Explain) 
8 . _______________ ___ --- --- ---

9. _________ ______ ___ --- --- ---

10. ------------------ ---- ---- ----

Woody Vine Stratum (Ptot size: _____ _ 
~ = Total Cover 

1. ------------------ --- --- ---

2. ------------------ --,,.- --- ---

Remarks: (Include photo numbers here or on a separate sheet.) 

US Army Corps of Engineers 

'lndicalon; o( hydric so~ and wetland hydrology must 
be present. unless disturbed or problematic. 

Hydrophytlc 
Vegetation 
PreNnt? 

- -·-- -- - - - --------' 
Midwest Region - interim Version 



SOIL Sampling Point: _5 ___ _ 

( 
Profile Description: (Doscrlbe to tho dopth nocdcd to document the Indicator or confirm the abounc1 of Indicators.) I Depth Matrix R!!dOl!I Feall,!rH 
(Inches) CQIQr (mQi~tl ___'.&_ QQIQ[ (molsl) ___'.&_ ~ Loc

1 Texture B!!rnads:z 

--- ---------
--- ---------
--- ---------
--- - --------
--- - --------
--- ---------
--- --- ------

'Tvoe: C=Concentralion. D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. tLocation: PL=Pore Lining, M-=Matr1x. 
Hydrlc Soll Indicators: Indicators for Probl11matlc Hydrlc Soils': 

_ Hlstosol (A 1) _ Sandy Glayed Matrix (S4) _ Coast Prairie Redox (A 16) 

_ Histlc Epipedon (A2) _ Sandy Redox (S5) _ Iron-Manganese Masses (F12) 

_ Black Histfc (A3) _ Stripped Matrix (S6) _ Other (Explain In Remarks) 

_ Hydrogen Sulfide (A4) _ Loamy Mucky Mineral (F1) 

_ Stratified Layers (AS) _ Loamy Gleyed Matrix (F2) 

_ 2 cm Muck (A10) _ Depleted Matrix (F3) 

_ Depleted Below Dark Surface (A 11) _ Redox Dark Surface (F6) 

_ Thick Dark Surface (A12) _ Depleted Dark Surface (F7) llndicators of hydrophytlc vegetation end 

_ Sandy Mucky Mineral (S1) _ Redox Depressions (FB) weHand hydrology must be present, 

_ 5 cm Mucky Poet or Peat (SJ) unless disturbed or problematic. 

Res1rlctlve Layer {If observed): 

Type: 

Depth (inches): Hydtic Soll PNNnt? YH --- No ---
Remarks: 

( 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primarv ln!11£i!lors (minimum or one Is reg11lred; !ibl!!tls i!ll lhat a,;ml~l ~econda[Y lndicato!Ji (rni!li!I!I![!] g[ ti& r~ulr~dl 

_ Surface Water (A 1) _ Waler-Stained Leaves (89) _ Surface SoU Cfad<s (86) 

_ High Water Table (A2) _ Aquatic Fauna (B13) . _ Dralnttge Patterns (B10) 

_ Saturation (A3) _ True Aquatic Plants (B14) _ Dry-Season Water Table (C2) 

_ Water Marl<s (B1) _ Hydrogen Sulfide Odor (C 1) _ Crayfish Burrows (C8) 

_ Sediment Depo6ils (B2) _ Oxidized Rhizospheres on Living Roots (CJ) _ Saturation Visible on Aerial lmageiy (C9) 

_ Drift Deposits (B3) _ Presence of Reduced Iron (C4) _ Stunted or Stressed Plants (D1) 

_ Algal Mal or Crust (84) _ Recent Iron Reduction in TIiied Soils (C6) _ Geomorphlc Position (02) 

_ Iron Deposits (B5) _ Thin Muck Surface (C7) _ FAC·Neutral Test (D5) 

_ Inundation Vislble on Aerial Imagery (B7) _ Gauge or Well Data (D9) 

_ Sparsely Vegetated Concave Surface (B6) - Other (Explain in Remarks) 

Field Ob&ervatlons: 

Surface Water Present? YEtS __ No __ Depth (Inches): 

Water Table Present? Yes -- No __ Depth (Inches): 

Saturation Present? Yes __ No __ Depth (inches): Wetland Hydrology Present? Yes -- No ---(includes capillary mnoel 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), ir available: 

Remarks: 

( 

US Army Corps of Engineers Midwest Region - Jnterfm Version 
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'" climatic I hyd:?"ic oo,dllloo, oa ~• ,tt, fyplc•I fo, Ohi, O , of"'"' y,. _ _ No __ (If no, explain in Remarks.) . / 

Are Vegetation . Soll _;j__, or Hydrology± s1gnificanUy disturbed? Are "Normal Circumstances· present? Yes _V_· _ No 

Are Vegetation . Soil -f---. or Hydrology naturally problematlc? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes --- No/ 
Is the Sampled Area 

~ Hydrlc Soll Present? No~ Yes --- wlthln a Wettand? Yes No 
No~ -Wetland Hydrology Present? Yes ---

Remarks: 

VEGETATION - Use scientific names of plants. 

( Absolute Dominant Indicator 

~~~~~~~;Jt 
3. __________________ --- --- ---

4. - - --- ------------- --- - - - - --

5. - ---- - - - ---------- --- --- ---
___ = Total Cover :·»~·~y__~ 

3. ------ --- - - - - ----- ---------
4. __________________ --- --- ---

5. - - ---- - - ---------- - - - --- ---

Dominance Test wDfbheet: 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Percent ol Dominant Species 
That Are OBL, FACW, or FAC: 

Prevalence lndu: work&heet: 

Total 'Yo Cover of: 

l 
3 

Muliplyby: 

OBL species (2 x 1 '" --- ­

FACW species O x 2 = -----­
FAC species __l____ x 3 = :3 
FACU species ~ x 4 = ~ 
UPL species C> K 5 = ~ 

(A) 

(8) 

(NB) 

_ _ _ = Total Cover 

7''L~.:l~ ) ~ + /Kil Col,mo To~I, --.?--- (A) ____,/'-"'( _ _ (B) 

: ~

2:. ~htMd/~• ________ 1 __ _ Pr..:__ev_:_a_:_le:...:nc:..::_e:..::.ln:..::.de:._:x_=_:8___,/A,_--......:· ==:3.::":::/!!:,:===:___J C _ Hydrophytic Vegetation lndlcaton;: 

I 5. ---- -------- ---- -- --- --- --­

i 6. -------- - - --- ---- - --- --- --­

' 7. ------ ------------ --- --- ---

8 . ---- ----------- - -- --- --- ---

9. ---- ---------- - - - - - - - - - - ---
10. _________________ ~ 

;oo __ d_v_Vi_m_e_s_ i_ra_tu_ m_ (_Plo-t s_iz_e_: _ _ _ _____ ~ = Total Cove_r __ _ 

I 2·------------------+= ___ =Total Cover 

Remarks: (lndude photo numbers here or on a separale sheet.) 

~------------- - - - ------ - ---- . - .. 
US Army Corps of Engineers 

Dominance Test is >50% 

Prevalence Index is S3.0 ' 

Morphological Adaptations 1 (Provide supporting 
data in Remarks or on a separate sheet) 

_ Problematic Hydrophytic Vegelatlon' (EKplain) 

'Indicators of hydric so~ and wetland hydrology must 
be present. unless disturbed a, problematic. 

Hydrophytlc 
Vegetation 
Pre5ttnt? Yes No£ 

M,dwesl '<eg,ori - ,nte rim Version 



SOIL SampllngPoin© 

( 

Profile Deticrlption: (Describe to tfl• dopth nffded to document tflt Indicator or confirm Ute abaenc, of lndlc«oni.) I Depth os5:~ ,=;r~I~~ (Inches} 

--- ---------
--- --- -- ----
--- --- ----- -
--- ---------
--- - --------

'TVDP.: C=Concentration, D=OeDletioo, RM=Reduced Malr1x. CS=Covered or Coated Sand Grains. ztocation: PL=Pore Linlna, McMatrlx. 
Hydrfc Sot! Indicators: Indicators for Probl1matJc Hydrlc Son,•: 
_ Hlstosol (A1) _ Sandy Gleyed Matrh< (S4) _ Coael Prairie Redox (A 16) 
_ Hi&tlc Epiplldon (A2) _ Sandy Redox (S5) _ Iron-Manganese Masses (F12) 

_ Black Hlstfc (A3) _ Stripped Matrix (56) _ other (Explaln In Remar1<s) 

_ Hydrogen Sulfide (A4) _ Loamy Mud(y Mineral (F1) 
_ Stratified Lay&ra (AS) _ Loamy Gleyed Matrix (F2) 
_ 2 cm Muck (A10) _ Depleted Matrix (F3) 

_ Depleted Below Dali< Surface (A 11) _ Redox Dark Surface (F6) 

_ Thick Dari< Surface (A12) _ Depleted Dark Surface (F7) 'lndicatcn or hydrophytlc vegetation end 

_ Sandy Mud(y Mineral (S1) _ Redox Deprwsions (FS) weHand hydrology must be present, 

5 an Mucky Peat or Pelt (S3) unless cb1urbed or problematic. 

Res1rtcav. &.a,ar (If obNI wwdJ: 
Type: 

tJo~ o.ptfl (inches): Hydric: Soll Plwent? v .. --
Remarks: 

( 

HYDROLOGY 

Wetland HydrolOtJY Indicators: 

Pri~ll! lndlcafQa fmlnimllm !!ti!!!.'!~ !:61!~; 1.l!ii.l:! ~l that aimM Secondarv lndicat1111 CmiailI!llm w: Im! !!!Qul!J!Q) 

_ Surface Water (A1) _ Water-Stained Leaves (89) _ Surface Sol Cracfcs (86) 

_ High Water Table (A2) _ Aquatic Fauna (B13) . _ Drainage Patterns (610) 

_ Saturation (A3) _ True Aquatic Plants (814) _ Dry-Season Water Table (C2) 

_ Waler Marl<s(B1) _ Hydrogen Sulftde Odor (C1) _ Crayfish Burrows (CB) 

_ Sediment Deposits (B2) _ Oxidized Rhizospheres on Living Roots (CJ) _ Saturation Visible on Aerial lmage,y (C9) 

_ Drift Oeposils (BJ) _ Presence of Reduced Iron (C4) _ Stunted or Stressed Plants (D 1) 

_ Algal Mat or Crusl (B4) _ Recent iron Reduction in TIiied Soils (C6) _ Goomorphlc Positton (02) 

_ Iron Deposits (B5) _ Thin Muck Surface (C7) _ FAC·Neutral Test (05) 

_ Inundation Vfstble on Aerial Imagery (B7) _ Gauge or Well Dala (09) 

_ Sparsely Vegetated Concave Suduoe (B6) _ Other (Explain in Remarks) 

Field Obse,vatlons: / ,, 
Surface W<iter Present? Yes __ No Depth (Inches): ~ /e 
Water Tablo Present? Yes __ No -.7' Ooplh (ln<>,e,), ~ 

No~ Saturation Present? Yes __ No Uoepth (inches): II Wetland Hydrology Praatnt? Yes --
(includes car:iillarv frinQa) 
Describe Reoorded Data (stream gauge, monitoring well, aerial photos, previous inspections), ir available: 

Remarks: 

( 

US Army Corps of Engineers Midwest Region - interim Version 
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WETLAND DETERMINATION DATA FORM - Midwest Region 

ProJect/Slte:Jl p;cl,/J.#,f ~ ~SZJ!y{clty/COUnty: $A'-.HA7/ Sampling Date: 4h.-z--
AppllcanVOwner:WA.N 4:): -~'41$10/d Q State:U,:::. S8mpling Point:~ 

lnveshgator(s): ~ ..&~ ~ S8ction, Township, Range: Sec.. It) J\,jS,fq.A,Al ::JXA(.f? 
Landlo!m {hiNslope, l11rrace, etc.); f!l.!ittae,.t;.lzAL- FLd: Local relief (concave, convex, none): iiiwy =.,, ~ 
Slope(%): ~ _ ~~~ lrJ_-M~ long: 4'.Z • 4JO I ()t) .Y Datum: lCJ 2. 7 J 
Soil M11p Unit Name: JVl~l/Z~ / NWI classification:---------

Are climatic/ hydrologic cx:mditions on the site typical for lhis time of year? Yes V No__ (If no, explain in Remarks.) . ./ 

Are Vegetalion &_. Soil A,_. or Hydrology,U_ significanUy disturbed? Are ~Normal Circumstances· present? Yes L___ No __ 

A.re Vegetation _A/_. Soil --;3I.-. or Hydrology,J!J.._ naluraHy problematic? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Pre&ent? Yes --- No~ Is the Sampled Area 
Hydrlc Soll Present? Yes 

No~ --- No 
within a Wetland? Yes -Wetland Hydrology Present? Yes No ___ ---

Remarl<s: 

VEGETATION - Use scientific names of plants. 
Dominance Test wort(sheet: 

Number of Dominant Species 0 That Ar11 OBL, FACW, or FAC: (A) 

Total Number of Dominant 6 Species Across All Strata: (B) ,, 
Percent ol Dominant Species 0 If Thal Are OBL, FACW, or FAC: (NB) 

Sapling/Shrub Stratum Prevalence Index work&heet: 

1. ------------------ --- r12tal 'Ye Cover 12t MtAtillllt'.b~ 

2. ________________ __ --- OBL species - x1= 

3. __________________ --- FACW species - x2= 
4. __________________ ---

5. - ----------------- ---

FAC species ..-- x3= 

FACUspecies + x4:: ~ 
= Total Cover UPL species x5= 

Herb Stratum (Plot size:------ Column Totals: (A) (B) 
1. ___ ____________ __ _ 

2 Prevalence Index = BIA -~ -+--'--~-
· - --------------- -- --------- t-,-,--,----,.-,-,-,.,-----,---,c--,,--,--~------; 

3 Hydrophytic Vegetation Indicators: ·- - - - ---- -------- -- --- --- ---
I 4. ------------------ - -- --- __ _ 

I 5. ---------- -------- --- --- ---

6. --------- - - ------- --- --- - --

7. ------------------ --- --- --­

B. --------------- --- --- .....--- ---

9. ----------- ------- --- --- ---
10. _______ ___________ - - -- ---- ----

___ = Total Cover 
Woodlt'. Vine Stratum (Plot size: _____ _ 

1. ------------ ---- -- --- --- ---

2. ----- -------------~ 
~:: Total Cover 

Remarks: (Include photo numbers here or on a separate sheet.) 

US Army Corps of Engineers 

Dominance Test is >50% 

Prevalence Index is S3 .0 1 

_ Morphological Adaptations 
1 

{Provide supporting 
data in Remarks or on a separate sheet) 

_ Problematlc Hydrophytic VegelaUon' (Explain) 

'Indicators of hydric so~ and wetland hydrology must 
be present. unless disturbed or problemelic. 

Hydrophytic 
Vegetation 
Present? Yes No~ 

Midwest Region - interim Version 
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PATRICK E. LINDEMANN 
INGHAM COUNTY DRAIN COMMISSIONER 

NEMOKA DRAIN 
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Hydraulic Capacity Certification 

Hydraulic Report 

(including HEC-RAS model) 



( ~SG Engineers 
& Surveyors 

Hydraulic Capacity Certification 

Nemoka Drain- Confluence with the Pine Lake Outlet Drain 
Pine Lake Outlet Drain 
T04N, R01E, Section 10 
Meridian Township 
Ingham County 

I, Alan D. Boyer, P.E. (Michigan Registration No. 32017), do hereby certify that I have inspected 

the adjoining properties and find that the proposed change in the hydraulic condition will not cause 

( harmful interference or damage to adjacent structures or croplands, and that there are no structures 

that meet the definition of harmful interference in the floodplain where there are increases in 

( 

existing versus proposed conditions. Harmful interference is defined as an increased stage or 

change in discharge or direction of flow that causes or is likely to cause any of the following: damage 

to property; a threat to life; a threat to personal injury; pollution, impairment, or destruction of water 

or other natural resources. 

Alan D. Boyer, P.E. 

3135 Pine Tree Road• Suite D • Lansing, MI 48911 • (517) 393-2902 • FAX (5l7) 393-2608 
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Hydraulic Report 

Nemoka Drain- Confluence with the Pine Lake Outlet Drain 

Executive Summa1y 

The Ingham County Drain Commissioner retained LSG Engineers & Surveyors to provide 
professional engineering services for improvements to the Nemoka Drain (Nieridian Township) 
as part of a petition project under tl1e l\tlichigan Drain Code. The Nemoka Drain discharges into 
the Pine Lake Outlet Drain just upstream of Haslett Road by means of a 21 -inch diameter tile. 
In order to alleviate flooding within the Nemoka Drain Drainage District, proposed improve­
ments include installation of a 24-inch diameter relief tile parallel to the existing pipe as it makes 
its way to the outlet at the Pine Lake Outlet Drain. In addition to improvements at the outlet, 
regional detention facilities are proposed which will lower the hydraulic grade line and reduce the 
discharge velocity at the outlet. 

Field observation of conditions at the outlet indicates erosion on both banks possibly due to 
turbulence as flows from the two drains commingle. Therefore, tl1e proposed improvements 
feature combining the flows from the existing and relief tiles into a single 36-inch diameter pipe 
and then consttucting a new two-stage, open channel outlet for ultimate discharge into the Pine 
Lake Outlet Drain. 

This report examines the effect of tl1e proposed improvements on the water surface elevations 
in tl1e Pine Lake Outlet Drain. Cross-section and discharge data from the 1994 report by STS 
Consultants prepared for FEM.A. was correlated with 2011 FIS flood stage elevations to model 
before and after conditions. The Q10u values for the Nemoka Drain are 13 CFS existing and 22 
CFS proposed based on EP A-SWl'vIM modeling. The increase in flow of 9 CFS is 
approximately 3.5 percent greater than the existing Q,uo in the Pine Lake Outlet Drain (see 
below). 

Introduction 

Watercourse: 

City / Township: 

County: 

Section, Town & Range: 

Drainage Area: 

Discharge Rate (1 % Flood Event): 

Pine Lake Outlet Drain 

rvieridian Township 

Ingham 

Section 10, T04N, R01W 

5.5 sq. mi. (upstream) 

255 CFS ( existing - from 1994 STS study) 

264 CFS (proposed) 
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Method of Analysis 

The US Army Corps of Engineers HEC-RAS program (Version 4.1.0) was used to develop a 
duplicate effective model in order to determine the water surface profile in the Pine Lake Outlet 
Drain for existing conditions and after proposed improvements to the Nemoka Drain. 

Input data included cross-sections and discharge data from a 1994 study performed by STS 
Consultants, Inc. for the Red Cedar watershed, and flood stage elevations from the 2011 FIS for 
Ingham County. 

Upstream and Downstream Modeling Limits (based on 1994 STS study) 

Upstream Limit 

Downstream Limit 

Station 15950 - Located just downstream of Lake Lansing Road 

Station 13500 - Located just upstream of Haslett Road 

The modeling limits are witlun the area bracketed by stations 'C' and 'D' in the 2011 FIS for the 
Pine Lake Outlet Drain. Ground profile elevations and stations for each cross-section were 
copied from the HEC-2 printouts from the 1994 STS study (note: the right bank for river station 
13550 was revised using 2003 LIDAR data to better reflect actual conditions-the HEC-2 data 
at this location indicated a deep depression offset from the main channel that does not exist). 
The datum for die original work was NGVD 29; elevations were converted to NAVO 88 (minus 
0.44 feet). 

Boundary Conditions 

The initial boundary condition for tl1e downstream water surface profile was for a known water 
surface elevation using the 2011 FIS for Ingham County. In this particular instance, the WSEL 
appears to be 847.9 just upstream of Haslett Road, at the mouth of the culvert. 

Variables, Coefficients and Modeling Strategies 

The 1994 STS study used Manning's n = 0.045 in tl1e main channel and n = 0.120 for tl1e left 
and right overbank areas. The HEC-RAS model substituted n = 0.050 for the main channel to 
better approximate tl1e 2011 FIS profile, and n = 0.160 for the left and right overbank areas 
since field obse1-vation indicated substantial undergrowtl1 or otl1er landscape features that will 
inhibit flow. 

The coefficients used for the expansion and contraction losses, etc. are the default values provided 
by the HEC-RAS software. 

An obstrncted area was used for the cross-section at Station 13500 (Haslett Road) since tl1e 
ground data resulted in split flow with conveyance where none is actually possible in the initial 
trial rnn (i.e. all flow must pass through the culvert) . 
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Summai:y Table 

Water Surface Elevation Comparisons for the 100-year storm event (.All in NA VD 88) 

Existing Proposed 

Effective 
~ 1ater Surface \Vater Surface 

HEC-2 River 
FIS Cross FIS Cross Approx. 

Aug. 16, 2011 
(HEC-R.AS (HEC-R.AS 

Station 
Section Section Location 

FIS Water 
duplicate duplicate 

Station* Letters Description 
Surface 

effective effective 
model) model) 

Q = 255 CFS Q = 264 CFS 

13400 5700 C 
D / S of 

Haslett Rd. 

13500 847.9 847.9 847.9 

13550 848.0 848.0 848.0 

14000 848.0 848.0 848.0 

15950 848.1 848.1 848.1 

16000 8300 D 
D / S of Lake 
Lansing Rd. 

*Stream distance in feet above confluence with ~vlud Lake / Foster Drain 

Conclusion 

The tabular data above demonstrates that the minor increase in flow from the Nemoka Drain 
will not cause harmful interference in the Pine Lake Outlet Drain. 

• Increase in discharge = 9 CFS (from 255 CFS to 264 CFS downstream of confluence) 

• Decrease in velocity = -1 .0 FPS (from 4.2 to 3.2 FPS at the outlet) 

.AppendL'{/Supporting Documents 

EP .A-SWMM Hydrographs Existing Q100 and V1uo 

Proposed Q1 00 and V1uo 

HEC-2 Printouts from 1994 STS study (partial) 

CD with HEC-RAS data for duplicate effective model 
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Nemoka Drain 

jExisting Conditions at Outlet (21-inch diameter pipe) j 
Link PIPE1 Flow 
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Nemoka Drain 

!Existing Conditions at Outlet (21-inch diameter pipe) I 
Link PIPE1 Veloci1y 
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NEMOKA DRAIN 

!Proposed Conditions at Outlet (36-inch diameter pipe) j 

Llnk53 Flow 

Q1 oo l= 22.0 CFS +/-
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NEMOKA DRAIN 

!Proposed Conditions at Outlet (36-inch diameter pipe) I 

v1 ool= 3.2 FPS+/- j 
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HEC-2 WATER SURFACE PROFILES 

Version 4.6 . 2; May 1991 

av~ DATE i4Ai'tt5i4 TIME 

* 

ii:15 : 40 
~******************************************* 

14APR94 11:35:40 

********************************••••• 
HEC-2 WATER SURFACE PROFILES 

version 4.6.2; May 1991 
************************************* 

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 
X ;{ X 
X X X 
X X xxxxxxx 

xxxx:x 
X X 
X 
X xxxxx 
X 
X X 
xxxxx 

xxxxx 
X X 

X 
xxxxx 

X 
X 
xxxxxxx 

• U.S. ARMY CORPS OF ENGINEERS 

* 
• 

HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET, SUITED 
DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

······································ 
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THIS RUN EXECUTED 14APR94 11:35:40 

TlMeridian Township FIS 
T2Updated 10-Year Flood STS Consultants Ltd. 4/94 DMR 
T3Pine Lake outlet 

fStart cross-section data 

Jl ICHECK 

-0.0 

.J2 NPROF 

l. 0 

INQ 

2.0 

I PLOT 

0.0 

NINV 

-0.0 

PRFVS 

-1. 0 

.J3 VARIABLE CODES FOR SUMMARY 

1.0 10.0 

NC . 12 .045 

~r t~ I 1290.0 
312.0 

8 4 . 0. 0 840.0 
GR 840.3 119 .o 830.2 
GR 826.3 331. 0 825.8 
GR 8 31. 9 380.0 830.2 
GR 842.3 612.0 844.3 

Xl 100.0 11. 0 185.0 
GR 844.1 0. 0 842.6 

IDIR 

-0.0 

XSECV 

0.0 

STRT 

-0.0 

XSECH 

0 . 0 

METRIC 

-0.0 

FN 

0. 0 

BVINS 

-0.0 

ALLDC 

0.0 

Q 

-0.0 

IBW 

0.0 

WSEL 

835.3 

CHNIM 

0.0 

FQ 

-0.0 

ITRACE 

0. 0 

(Just U/S of confluence with Red Cedar River 

3. 0 4.0 26.0 -0.0 -0.0 -o.o 

.30 .50 -0.0 -0.0 -0.0 -0.0 
1490.0 1920.0 -0.0 -0.0 -0.0 -0.0 

356.0 -o.o -0.0 -o.o -o.o -0.0 
22.0 839.0 77.0 841.2 91.0 840.6 

212.0 833.1 247.0 832.3 312. 0 826.8 
336.0 825.9 345. 0 826.5 349.0 830.3 
385.0 830 . 3 399.0 839.9 424.0 842.5 
712.0 -0.0 -o.o -0.0 -0.0 -0.0 

215.0 100.0 100.0 100.0 -0.0 -0.0 
100.0 841. 9 154.0 842.8 185.0 827.8 

-0.0 
-o.o 
-o.o 

112.0 
326.0 
356.0 
512.0 
-0.0 

-0.0 
187.0 

-



- - - - - - - - - - - - - - - - -~- -
X3 10.0 -o . o -0.0 -o.o -o.o -0.0 -o . o 833.5 833 . S -o.o 
GR 846 . 3 0.0 843.9 100.0 841. 3 200.0 839.3 300.0 838.0 4 00.0 
GR 836 . 9 500.0 832.6 600.0 832.2 700 . 0 832 .1 800.0 832 . l 900.0 
GR 8 31. 5 950.0 830 . 6 992.0 829 . 6 1000.0 829.7 1006.9 830.5 1007.0 
GR 831. 0 1050 . 0 8 31. 1 1100.0 83 4. 0 1200.0 839.1 1300.0 840. 4 1400.0 
GR 841.5 1500 . 0 842.8 1600 . 0 -0.0 -o.o -o . o -0.0 -0 . 0 -0.0 

1 
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SB -o.o 1. 5 2 . 6 -0.0 15.0 -o.o 70.0 -0.0 829 . 6 829.6 
X:l sa2s .o -o.o -0.0 -0.0 25.0 25.0 25.0 -0.0 -0.0 -o.o 
X2 -o.o -0.0 1. 0 8 3 3 . 5 835 . 2 -0.0 -o . o -0 . 0 -o.o -o.o 
X3 lC . O " " " " " " -v .v "..,. r .., 635. :2 -G.G -v. v -v.u -,., • V -v.v -v . v O.>:J • ,t; 

BT 23. 0 0.0 846 . 3 820 . 0 100.0 843. 9 820.0 200.0 841. 3 820.0 
BT 300 . 0 839 . 3 820.0 400.0 838.0 820 . 0 500.0 836.9 820.0 600.0 
BT 8 3 6 . 1 820.0 700. 0 835.6 820.0 800 . 0 835 . 2 820.0 900.0 835.4 
BT 820.0 950.0 835 . 4 820.0 992.0 835.7 830.6 992 . 0 835 . 7 833.5 
Bi' l(l(i(i.(i ii3 s. ii ii 33 . S 1006.s 8 3 S. ii 833. 5 100 7. 0 835.8 830 . 5 1050 . 0 
BT 835.4 820 . 0 1100 . 0 835.3 820.0 1200.0 836 . 9 820.0 1300 . 0 839 . 1 
BT 820.0 1400.0 840.4 820.0 1500.0 841.5 820 . 0 1600. 0 842 . 8 820.0 

X l 5860.0 21. 0 IJust U/S of confluence with Mud Lake / Foster Drain I -0.0 -0.0 -0 . 0 
GR 84 7. 9 844 . 4 100.0 840.l 200.0 838.0 300.0 836 . l 4 0 0. 0 
GR 834 .8 833.5 600.0 833.1 700.0 833.0 800.0 832.6 900.0 
GR 832.2 830.9 992 . 0 829.8 1000.0 830 . 3 1008.0 830.6 1050.0 
GR 832.2 833 . 5 1200.0 836.9 1300 . 0 838.8 1400. 0 839.0 1500.0 
GR 841. 6 -0 . 0 -o.o -o.o -0.0 -0 . 0 -0.0 -0.0 -0.0 

QT 5.0 74.0 151.0 255 . 0 313.0 438.0 -0.0 -o.o -o.o -0.0 I Xl 7800.0 I 24 . 0 1000.0 1019 . 0 1840 . 0 1940.0 1940.0 -0.0 -o.o -0.0 
GR 842 . 3 0 . 0 843.3 200.0 841. 0 300.0 838.2 400.0 835.9 500.0 
GR 835 : 5 ~50 , 0 836 , 2 · 60() , Q 1337 . 7 ?QQ , Q 8 36 , 2 8!!!!. !! !!35 .~ gno.o 
GR 835 .0 1000.0 830.9 1013.0 830 . 7 1016.0 835.1 1019.0 834 .6 1100.0 
GR 835 . 5 1200.0 835.4 1300.0 

10100 1 
1400 .o 835.6 1500.0 836.l 1600.0 

GR 835.l 1700.0 835.3 1800 . 0 1900.0 835.8 2000.0 -o.o -0.0 

X:! ~2CC.D 28.0 eoc.c es2.o 1 "nn n 1Ann n 1 "jl\ I\ I\ -0.0 " " " ~ • -,,.. V • 'V 4 .. WV• V ~"llV\,/ •.., -v . v -u.u 

X3 -0 . 0 -o.o -0.0 600.0 -0 . 0 1100.0 -o . o -0 . 0 -o.o -0.0 
GR 854.0 0.0 845 . 5 100.0 843.4 200 . 0 844. 3 300.0 840.1 400.0 
GR 838.5 500.0 838 .1 600.0 S38. 2 700 . 0 837.4 783.0 840 .l 800.0 
GR 837.0 813 . 0 832.3 822.0 831 . 8 825.0 832.3 830.0 832 . 5 832.0 
GR U 37. i 642.0 04U.O as2.v 03 7. 4 661.(i an .u 900. ii li3 ii. 4 iQOO. 0 
GR 838.7 1100.0 835.7 1200.0 835 . l 1300 .o 835.2 1400.0 835.0 1500.0 
GR 835 . l 1600.0 835.2 1700.0 835.1 1800.0 -0.0 -0.0 -o.o -o.o 

Xl 10850. 19.0 161. 0 200.0 1650.0 1650 . 0 1650 . 0 -o.o -0.0 -0 . 0 
X3 -0.0 -o.o -0 . 0 100.0 -o.o 300.0 -0.0 - o.o -0.0 -0.0 
GR 849.5 0.0 845 . 7 100.0 844.9 161.0 838 . 5 175.0 836.4 182.0 
GR 835.8 183.0 835.2 190.0 836.0 194.0 840.0 200.0 837 . 5 300.0 
GR 837.S 400.0 8 3 8. 0 500.0 836.9 600.0 838.3 700 . 0 838.8 800.0 
GR 839.3 900.0 8 3 9. 3 1000 . 0 840.7 1100.0 840.5 1200.0 -o.o -o.o 

Xl 10900 . 16. 0 1000.0 1005.0 50.0 50.0 50.0 -0.0 -o.o -0.0 
X3 -0.0 -0.0 -0 . 0 1000.0 -0.0 1100 . 0 -0.0 -0.0 -o.o -0.0 
GR 848.0 0.0 848.2 700.0 848.2 800.0 845 . 7 900.0 845.7 1000.0 
GR 836.5 1000 . 0 835.5 1001.0 835.0 1002.0 835.0 1003.0 835.5 1() 0 4. Q 
GR 836 . 5 1005.0 840.0 1005.0 837.5 1100.0 837.5 1200.0 838 . 0 1300 . 0 
GR 840 . S 2000.0 -o.o -0.0 -0.0 -o.o -o.o -0.0 -o . o -0.0 

l 
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... .,._ - - - - - - - ~ - - - - - - ar, - -
X3 -0.0 -0.0 -0.0 900.0 -0 . 0 l.200.0 -0.0 -0.0 -o.o -0.0 
BT 26.0 0 . 0 846.5 820 . 0 100.0 846 . 1 820 . 0 200.0 844 . 7 820.0 
BT 300.0 844 . 8 820.0 400.0 8 44. 1 820.0 500.0 844 . 2 820.0 600.0 
BT 844. 3 820.0 70 0 . 0 844 . 1 820.0 800.0 84 3. 7 820.0 900.0 843 . l 
~~ 0 .... ,. .... ;s;.u 0 412. 2 ... ....... ,.. ,..,..,. " ft,... ... ""',, "' OA~ n a., n 11 ., . Q4'V. U 0 "'U • V :, o:,. u 0 "t~ . U 0 J:, . ":t -:,:,o . 'IJ Q "2' • .:t V.>~ • "% 

BT 998 . 0 842 . 1 820.0 1100.0 841.1 820.0 1200 . 0 841. 8 820.0 1300.0 
BT 841. 2 820 . 0 1400.0 840 . 9 820.0 1500.0 840 . 7 820.0 1600.0 841.2 
BT 820.0 1700 . 0 8 41. 2 820 . 0 1750.0 840.3 820.0 1800 . 0 841 . l 820.0 
BT 1830 . 0 84 2 . 4 820.0 1900 . 0 8 4 2.2 820 . 0 2000 . 0 840 . 1 820 . 0 -0.0 

Xl 1111 0. 20 . 0 250 . 0 293 . 0 50 . 0 50 . 0 50 . 0 -0 . 0 -2.2 -0.0 
GR 853.9 0 . 0 851.2 75.0 851.S 150 . 0 850.3 200 . 0 843.9 250.0 
GR 838.5 263.0 838.0 266 . 0 8 38. 6 272 . 0 845.9 293.0 845.5 350.0 
GR 84 4 . 9 450.0 8 4 4 . 9 550.0 839.4 604.0 839. 4 650 . 0 839.5 750.0 
GR 840. 1 850 . 0 841. 8 950.0 843.5 1050 . 0 851.0 1150 . 0 857.3 1250.0 

Xl 13350 . -0 . 0 -0.0 -0.0 2240.0 2240.0 2240.0 -o . o 2 . 2 -o.o 
X3 -0 . 0 -0.0 -0.0 200 . 0 -0.0 400.0 -0 . 0 -0.0 -0.0 -0.0 

X 1 13400 . 29.0 1000 . 0 1012.0 50.0 50.0 50.0 -0.0 -0.0 -0.0 
X3 -0 . 0 -o.o -0.0 1000.0 -0 . 0 1012.0 -0.0 -0.0 -o.o -0.0 
GR 849.0 0 . 0 849 . 2 100.0 849 . 2 200 . 0 849 . 3 300.0 849.5 400.0 
GR 850.2 500.0 850.9 600.0 851. 4 700.0 851.3 800.0 850.5 900.0 
GR 849.0 1000.0 837.3 1000.0 837.3 1002 . 0 837.3 1004.0 837 . 3 1005.0 
GR 837 . 3 1006.0 837 . 3 1008.0 837 . 3 1010 . 0 837.3 1012.0 849.0 1012.0 
GR 849.9 1100.0 847 . 2 1200.0 847.0 1300.0 846.9 1400.0 846.9 1500.0 
GR 847. 2 1600.0 848. 4 1700.0 850.7 1800 . 0 854.1 1900.0 -0.0 -0.0 

SB -0 . 0 1. 5 2 . 9 -0.0 12.5 -0.0 62.0 -0 . 0 838 . 6 838.4 
Xl 13500 . 29.0 1000.0 1012.0 100.0 100.0 100.0 -0.0 -0.0 -0.0 
X 2 -0 . 0 -0 . 0 1. 0 844.8 849.0 -o.o -o.o -0.0 -0.0 -0.0 
X3 -0.0 -o.o -0.0 -o. o· -0.0 1100.0 -0.0 -0 . 0 -0.0 -0.0 
BT 7.0 1000.0 849.0 838 . 3 1002.0 849.0 842.0 1004.0 849.0 843. 8 
om 1ccs·. c e4. 9. C e4~ . e !008.0 !49.C 843.8 1010.0 !! !1 9. ~ 8 ~ 2.C !0!2 . 0 ... 
BT 849.0 838.3 -0.0 -0 . 0 -0.0 -0.0 -0.0 -0 . 0 -o . o -0.0 
GR 849 . 0 0 . 0 849.2 100.0 849.2 200.0 849.3 300.0 849.5 400.0 
GR 850.2 500.0 850.9 600.0 851.4 700.0 851.3 800 . 0 850 . 5 900.0 
GR 849.0 1000 . 0 837.3 1000.0 837.3 1002.0 837.3 1004.0 837.3 1005.0 
GR 837.3 1006 . 0 837.3 1008.0 837.3 1010.0 837.3 1012.0 849.0 1012.0 
GR 849.9 1100 . 0 84 7. 2 1200.0 847.0 1300.0 846.9 1400 . 0 846.9 1500.0 
GR 847 . 2 1600.0 848 . 4 1700.0 850 . 7 1800.0 854.1 1900 . 0 -0.0 -0.0 

Xl 13550. 20.0 250.0 293.0 50 . 0 50 . 0 50.0 -o.o -0.0 -0.0 
Xl -0.0 -o.o -0 . 0 iliO. 6 -ii . Ii zB . ii -ii . ii -ii .ii -ii.ii -0.0 
GR 853.9 0.0 851.2 75.0 851 . 5 150.0 850.3 200.0 843.9 250.0 
GR 838 . 5 263.0 838.0 266.0 838.6 272.0 845.9 293.0 845.5 350.0 
GR 844. 9 450.0 844.9 550.0 839.4 604. 0 839.4 650.0 839 . 5 750.0 
GR 840.1 850.0 841.8 950 . 0 843 . 5 1050.0 851.0 1150.0 857.3 1250.0 

1 
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Xl 14000 . 0.0 0.0 o.o 450.0 450 . 0 450.0 -0 . 0 . 19 -0.0 
X3 -0.0 -0.0 -0 . 0 200.0 -0.0 604.0 -0 . 0 -0.0 -0.0 -0.0 

Xl 15950. 18.0 564.0 600.0 1950.0 l.950.0 1950.0 -0.0 -0.0 -0 . 0 
X3 -0 . 0 -0.0 -0.0 500.0 -0.0 600 . 0 -0.0 -0.0 -0.0 -0.0 
GR 855.0 0.0 852.1 109.0 852.5 200.0 849.6 221. 0 850 .o 230.0 
GR 847.0 310.0 845.9 400.0 845.0 soo . o 845.0 564.0 840.8 572 . 0 
GR 839.4 576. 0 839.0 581.0 841. 0 589.0 846.6 600.0 845.7 700.0 
GR 847.4 800.0 852.4 900 . 0 858 . 2 1000.0 -0.0 -o.o -0.0 -0.0 



- - - - - - - -· - - - - - - - - --- -· r' . -

Xl 16000. 18.0 600.0 610.0 50.0 50.0 50.0 -0.0 -0.0 -0.0 
X3 -0.0 839.2 -0.0 -0.0 -0.0 -0.0 -0.0 -0.0 -0.0 -0.0 
X4 1.0 839.3 600.0 -0.0 -0.0 -0.0 -0.0 -0.0 -0.0 -0 . 0 
GR 856.0 0.0 854.6 70.0 853.l 200.0 852.5 300.0 851.6 400.0 
GR 850.8 500.0 850.6 599.9 838.3 600.0 838.3 602.0 838.l 604.0 
GR 838.l 606.0 838.3 608.0 838.3 610.0 850.6 610.0 851.4 700.0 
GR 853.2 800.0 855.8 soo.o 858.1 1000.0 -o.o -o.o -o.o -a . a 

SB -0.0 1.5 2.8 -0.~ 10.0 -0.0 44.0 -0.0 839 . 0 839.2 
......... __ ..................... , ......................... ,.. .... ,,, 11"\n.... "" nn t\l\ 
AL LOLUU. io.u ouu . v o~u.v ~uv.u 4uu.v •~u . v -v.v -v.v • v.~ 

X2 -0.0 -0.0 1.0 844 . 0 850.6 -0 . 0 -0 . 0 -0.0 -0.0 -0.0 
X3 -0.0 839.0 -0.0 -0.0 -0.0 -0 . 0 -0.0 -0.0 -0 . 0 -0.0 
X 4 l . 0 8 3 9 . 3 6 0 0 . 0 -0 . 0 -0 . 0 -0 . 0 -0 . 0 -0 . 0 -0. 0 -0 . 0 
BT 18.0 0.0 856.0 830.0 70.0 854.6 830 . 0 200.0 853 . l 830.0 
BT 300.0 852.5 830 . 0 400.0 851.6 830.0 500.0 850.8 830.0 599.9 
BT 850.6 830 . 0 600 . 0 850.6 839.3 602 . 0 850.6 842.5 604.0 850.6 
BT 844.0 606.0 850.6 844.0 608 . 0 850 . 6 342.5 610.0 850.6 839.3 
BT 610.0 850.6 830.0 700.0 851 .4 830.0 800 . 0 853.2 830 . 0 900 . 0 
BT 855 . 8 830 . 0 1000.0 858.1 830.0 -0.0 -0 . 0 -0.0 -0.0 -0.0 
GR 856.0 0.0 854 . 6 70.0 853.1 200.0 852.5 300 .0 851.6 400.0 
GR 850.8 500.0 850 . 6 599.9 838.3 600.0 838 , 3 602.0 838.l 604.0 
GR 838.1 606 . 0 838.3 608 . 0 838.3 610.0 850.6 610.0 851.4 700.0 
GR 853.2 800.0 855.8 900.0 858.1 1000.0 -0.0 -0.0 -0 . D -0.0 

Xl 16150. 18 . 0 564 . 0 600.0 50.0 50.0 50.0 -0.0 -0.0 -0.0 
X3 -0.0 -0.0 -0.0 510.0 -0 .0 620.0 -0.0 -0.0 -0.0 -0 . 0 
GR 855.0 0.0 852.1 109.0 852.5 200 . 0 849.6 221.0 850.0 230.0 
GR 847.0 310.0 845.9 400.0 845.0 500.0 845.0 564.0 840.8 572.0 
GR 03;_4 570.0 S3;.c ~~1.C 241.D 5gg.c ~~S . 5 soc . c !~5.7 :en.a 
GR 847.4 800.0 852.4 900.0 858.2 1000.0 -0 . 0 -0.0 -0.0 -0.0 

QT 5.0 11.0 25.0 48.0 62.0 100.0 -0 . 0 -0.0 -0.0 -0 . 0 
Xl 18700. 22.0 1240.0 1278.0 2600.0 2700.0 2650 . 0 -0 . 0 -0.0 -0.0 
X3 -0.0 -0.0 -0.0 700.0 -0 . 0 1700.0 -0.0 -0.0 -0.0 -0.0 
GR 845.3 0.0 844.2 100.0 843.0 200.0 843.2 300.0 842.7 400.0 
GR 844 . 4 500.0 843 . 9 600.0 844.5 700 . 0 844 . 8 800.0 843 . 2 900.0 
GR 843.0 1000.0 845.6 1100.0 843.5 1200 . 0 843.5 1240.0 840.6 1252.0 
GR 844.4 1278.0 843.3 1300.0 843 . 3 1400.0 844 . 0 1500.0 844.0 1600 . 0 
GR 849.9 1715.0 864.7 1800.0 -0.0 -0.0 -0.0 -0.0 -0.0 -0.0 

1 
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Xl 20550. 10 . 0 280.0 315.0 1850.0 1850.0 1850.0 -0.0 -0.0 -0.0 
GR 859.S 0.0 857.2 100.0 853.5 200.0 848.0 280.0 845.5 296 . 0 
GR 845.5 300.0 848 . 0 315.0 854.8 400.0 857 . 2 500.0 865.6 600.0 .. 

14APR94 11:35:40 PAGE 8 

SECNO DEPTH CWSEL CRIWS WSELK EG HV BL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I CONT CORAR TOPWtO ENDST 

*PROF 1 
0 

CCHV= .300 CEHVz . 500 
*StCNO .000 

.ooo 9 . 50 835 . 30 .oo 835.30 835.33 .o3 .oo . oo 832.30 



-
l 

l 

- - - - - - - -.r--
.001320 100. 100. 100. 2 0 

•SECNO 16150.000 

3 '.l oz WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, 

l4APR94 11:35: 4 0 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB V'CH 
SLOPE :< LOBL XLCll 

3 4 70 ENCROACHMENT STATIONS= 
16150.000 5 . 61 

151. 0 
19.48 

.000373 

•SECNO 18700.000 

3265 DIVIDED FLOW 

. 0 
.00 
50. 

844.61 
151.0 
1. 39 

so . 

CRIWS WSELK EG 
QROB ALOB ACH 
V'ROB XNL XNCH 
XLOBR I TRIAL . !DC 

510.0 620 . 0 TYPE= 
. 0 0 . 00 844.64 

• 0 .o 108.5 
.00 .000 .045 
50. 2 0 

- - - - - -r's. 

0 .00 10.05 610 . 00 

KRATIO: l. 88 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
! CONT CORAR TOPWID ENDST 

1 TARGET= 110.000 
.03 . 03 . 03 845 . 00 

• 0 659.0 187.6 846 . 60 
.000 .000 839.00 564.75 

0 . 00 31. 33 596.08 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE , KRATIO: 2.07 

3470 ENCROACHMENT STATIONS= 700.0 1700.0 TYPE=: 
1a,011. uuii 4. i9 a ,;4. ;g .UV .OG o.;.;. ;; 

25.0 8. 8 8.4 7 . 8 413 .8 92 . 3 
35.90 .02 .09 . 02 .120 .045 

.000002 2600. 2650 . 2700. 4 0 

*SECNO 20550.000 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

20550.000 .74 846.24 846.24 .00 846.48 
25.0 • 0 25 . 0 . 0 . 0 6. 3 

3 6. 0 3 .00 3.97 .00 .000 -045 
.038937 1850. 1850 . 1850. 20 25 

14APR94 11:35:40 

TlMeridian Township FIS 
T2Updated 100-Year Flood STS Consultants Ltd. 4/94 DMR 
T3Pine Lake Outlet 

.11 ICHEC'K 

0 

.12 NPROF 

INQ 

4.0 

IPLOT 

NINV 

0 

PRFVS 

IDIR 

0 

XSECV 

STRT 

0 

XSECH 

METRIC 

0 

FN 

l TARGET: 1000.000 
.UC .. 14 .Ul O't,,j .. :>V 

368.0 688.9 214 . l 844. 40 
.120 .ooo 840.60 700.00 

0 .00 840.55 1615 . 35 

. 2 4 .02 . 12 848 . 00 
.0 707.6 232.2 848.00 

.000 .000 845 . 50 291. 29 
0 .00 13.12 304.41 

1Start 0100 results and n-values I 
HVINS 

0 

ALLDC 

Q 

IBW 

0 

WSEL 

835.3 

CHNIM 

------· 

FQ 

0 

!TRACE 

- - -., -
PAGE 32 

PAGE 33 



,--.._ ,..-..... ---33 . .ORMAL BRIDGE, NRD= 'MIN ELTRD= S49.00 MAX ELLC= 8 ,0 

l 
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SEC:NO DEPTH CWSEL C:RIWS WSELK EG HV HL O[.OSS L-BAMK ELC:V 
Q QLOB QCH QROB ALOB l\CH AROB VOL '!:WA R-BA!fK £L£V 
'!:Ir1E V Z:..OB 17 CH VROS I XNL XNCH :;urn I WTN ELMIN SSTA 
SLOPE XLOBI.. XLCH XLOBR !TRIAL IDC !CONT C:ORAR TOPWID ENDST 

In-values for left bank, channel and right bank, respectively I 
3470 ENCROACHMENT STATIONS= • 0 1100.0 TYPE= 1 TARGET= 1099.999 

13500 .ooo 8 . 66 845.96 .00 .00 846.23 . 26 • 22 .08 849.00 
255.0 . 0 255.0 . 0 . 0 61. a . 0 867.0 209 . 2 849.00 
15. 8 4 . 00 4. 1 3 . 0 0 1 . oo o . 0 4 5 <g i'.1 2)1 .000 837 . 30 1000.00 

.006563 100. 100. 100. 2 0 
0 ~ 8 

12.00 1012.00 

*SEC:NO 13550.000 
~ ero-values ignored, data at other stations 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 6. 86 indicates that where n is non-zero, 0.12 was 

3470 ENCROACHMENT STATIONS= 200 . 0 293.0 TYPE= 1 TARGET= 91used exclusively for left and right banks 
13550 . 000 8 . 30 846 . 30 .00 .00 846.32 .02 . 02 .o, 843.90 

255.0 3 . 7 251.3 . 0 22 . 6 223.1 .o 867.2 209.2 100000.00 
15 . 85 .16 1.12 .oo I .120 .045 . ooo 1 .000 838.00 231.22 

• 000140 50. 50. 50 . 2 0 0 .00 61 . 78 293 . 00 

•sEC:NO 14000.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.40 

3470 ENCROACHMENT STATIONS= 200.0 604 . 0 TYPE= 1 TAl!GET= 404 . 000 
14000 .000 8. l. 7 846.36 . 00 .00 846.31 .01 .04 • 0 0 844.09 

255.0 2. 3 172.7 80.0 20.l 218.0 468.2 872.1 211 . S 846. 09 
16.06 . ll .79 .17 I . no . 0 l!S . 120 I . ooo 838.19 232.26 

. 000071 450. 450. 450 • 2 0 0 .oo 311 ·. 74 604.00 

*SECNO 15950.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .58 

3470 ENCROACHMENT STATIONS= 500.0 600.0 TYPE= l TARGET= 100.000 
15950.000 7.58 846.58 .oo .oo 846.60 .02 . 22 .01 S45.00 

255.0 24. 2 230.8 .0 100 . 5 175.1 • 0 894 . l 222 . 0 100000.00 
l.6. 51 .24 1. 32 .oo I n o . iH~ • CHIO I .ooo 839.00 500.00 

.000214 1950 . 1950. l.950. 0 0 0 .00 99.94 599.94 

l 
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SECNO DEPTH C:WSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCR QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 



- - - - - - - - - - - - - - - - - - -- ---- "\ 

$LOPE XLOBL XLCH XLOBR ITRIAL IDC !CONT CORAR TOPWID ENDST 

•SECNO 16000.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = . 36 

16000 . 000 7. 3 2 846 . 52 . 00 . 00 8 4 6.71 . 19 .02 . 08 839 . 30 
255.0 . 0 25S.O . 0 • 3 7) . 2 . 0 89 4. 3 222.1 850 . 60 
l 6. 51 . 04 3.48 .00 .120 .045 . 000 . 00 0 839 . 20 599 . 93 

.001632 so. so . so . 2 0 0 .00 10.07 610.00 

SPECIAL BRIDGE 

SB XK lCKOR COFQ ROLEN awe BWP BAREA ss ELCHU &LCHD 
. oo l. 50 2.SO .00 10.00 . 00 44. 00 . 00 839.00 839 . 20 

•SECNO 16100.000 
PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

841 . 30 846.71 . 00 0. 255. 44. 50. 844.00 850.60 0 . 

1510C.{?~~ S.15 !-17 .. !5 • Q'.) . on 847.30 .15 .59 , OQ 6 3!L .M 
255.0 . 0 255.0 .0 . 3 81 . 4 .0 894 . 5 222.l 850.60 
16.52 . 04 3 .13 .00 . 120 .045 .000 .000 839.00 599.93 

.001223 100. 100. 100. 2 0 0 . 00 10. 0 7 610.00 

•SECNO 16150 . 000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3 . 15 

3470 ENCROACHMENT STATIONS= 510.0 620.0 TYPE= 1 TARGETc: 110.000 
16150.000 8.34 847.34 .00 .oo 847.36 . 02 .01 .04 845.00 

255 . 0 29 . 7 223. 3 2.0 126 . 4 202.8 16. 6 894.7 222. 2 846.60 
16.53 . 24 1.10 .12 . 120 .045 .120 .000 839.00 510.00 

. 000123 50. so. 50 . 2 0 0 .oo 110. 00 620.00 

*SECNO 18700.000 
1 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH All.OB VOL TWA R-BANK ELEV 
TIME VLOB VCR VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPW!D ENDST 

I 

I 
3302 WARNING : CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.58 

3470 ENCROACHMENT STATIONS= 700.0 1700.0 TYPE= 1 TARGETc: 1000.000 
1s100.ooo 6.18 847.38 .DO .oo 847.38 . 00 .01 . 00 843.50 
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