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INTRODUCTION 

THE OBJECTIVE OF THE STORMWATER MANAGEMENT PLAN 
The City of Frankenmuth stormwater collection systems have reached capacity in many districts due to 

the increasing development and redevelopment of properties within the city and in new areas adjacent 

to the City.  This Stormwater Management Plan establishes the framework through which stormwater 

release rates, detention volumes, stormwater runoff quality and the design of stormwater collection 

systems will be implemented.  This Plan will ensure that the present stormwater collection systems are 

able to manage the increased amounts of stormwater resulting from this development and 

redevelopment.  The Plan requires stormwater management design practices that will help to minimize 

the impacts of proposed development or redevelopment projects on the existing drainage systems.   

The Plan provides detailed information about the City of Frankenmuth's storm drainage systems and 

explains the City of Frankenmuth's proactive approach to managing stormwater.  The Stormwater 

Management Ordinance defines the means of implementing the Plan.  This Plan will detail the process 

that must be followed to gain approval for new developments or redevelopment projects of 

commercial, business, industrial, subdivisions, condominium developments, multi-family complexes and 

other complex land uses.  This is not for small individual residential sites which are not part of a 

subdivision or condo plat.  However, there is a section for individual residential sites which provides 

information on how to manage stormwater on a parcel which is not part of a subdivision or condo 

development.   

In addition, the Plan will help to ensure adequate storm drainage systems are being constructed for 

future development in the City of Frankenmuth.   This plan also takes into consideration the Cass River 

Watershed Management Plan’s recommendation that communities in the watershed provide design 

standards and guidelines for development and redevelopment and implement best management 

practices to address water quality of stormwater runoff.  Finally, this Plan is intended to aid developers 

in the design of their stormwater runoff collection and detention systems. 

These Stormwater Post Construction Control Standards & Guidelines include: 

• A summary of the administrative procedures including meeting requirements, review 

procedures, inspection requirements, fee schedule, issuance of the permit, enforcement, and 

penalties, and other agency requirements. 

• A summary of the existing drainage conditions within the City. 

• A description of design calculations, standards, and guidelines.  

• A stormwater permit application and drainage design checklist. 

• How to develop and submit a Stormwater System Operation & Maintenance Plan for the site 

development or re-development. 

• A drainage district map of the City of Frankenmuth.    

• Sample designs, details, and layout examples. 

• Website addresses for various forms or permits that may be needed for stormwater 

construction projects.   
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Administration of the Stormwater Management Plan 
The Stormwater Management Plan will be implemented and managed by the City of Frankenmuth 

Department of Public Works (DPW) Superintendent or their designee.  The DPW Superintendent will be 

responsible for the review of new development and redevelopment plans and for the installation and 

maintenance of measures within the City of Frankenmuth to accomplish the plan.  The DPW 

Superintendent will work in conjunction with the City of Frankenmuth administration, Planning 

Commission and other necessary regulatory agencies, as well as, architectural and engineering 

consultants, landowners, and developers within the City of Frankenmuth. 

 

Development or Re-development requiring a stormwater management plan (SWMP): 
The Stormwater Post Construction Control Standards & Guidelines (SWPCC) establishes the framework 

through which allowable discharge rates, detention measures and the design of stormwater collection 

systems will be implemented.  The Plan details the process that must be followed to gain approval for 

new developments and redevelopment projects.  The SWPCC will address stormwater quality standards, 

best management practices (BMPs) and innovative design for the City of Frankenmuth to assure that the 

stormwater discharged into stormwater drainage systems under jurisdiction of the county or state is as 

clean as possible.  The plan requires stormwater management design practices that will help to minimize 

the impacts of proposed development or redevelopment projects on the existing storm drainage 

system.  In addition, these guidelines will help ensure adequate drainage systems are being constructed 

for future development in the City.  The following types of developments and earth changes require a 

Stormwater Management Plan: 

• Land development proposals subject to site plan review requirements in the City Zoning 

Ordinance. 

• Subdivision plat proposals. 

• Site Condominium developments pursuant to the Condominium Act, P.A. 59 of 1978 as 

amended; MCLA 559.101 et.seq. 

• Any development on property divided by land division in connection with which one or more 

public or private roads are created or extended, and/or in connection with which more than 

three parcels of less than one acre are created. 

• Any proposal to mine, excavate, or clear and grade or otherwise develop one acre or more of 

land for purposes other than routine single-family residential landscaping and gardening, or any 

proposal within 500 feet of an inland lake, river, or stream. 

• Development or re-development within one of the City’s “Priority” areas as defined on the 

stormwater map administered by the DPW Superintendent.   

• Any changes on an undeveloped or developed parcel where the historical overland runoff flow 

patterns are changed or stormwater flow is redirected in another direction, even if there is no 

addition of impervious surfaces to the site.  The site will need to have a storm water 

management plan developed and the plan will need to be reviewed. 

• Re-development that increases the impervious surface of a site by either 5% or 5,000 square 

feet. 

• Re-development of a parcel which does not have an existing stormwater management plan. 
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• Re-developments must also have an up-to-date Operation & Maintenance plan for the storm 

system on the site.  If one is not it place it MUST be developed before plan approval is complete. 

Developments and re-developments must not create any drainage issues on neighboring parcels during 

or after construction.  If such issues occur, the developer / owner is responsible for quick resolution of 

the issue within the time frame recommended/required by the City.   

A new site may need to accept stormwater runoff from and uphill site if it has flowed in their direction 

historically.  This flow cannot be blocked.  However, it can be passed through the site and not be subject 

to restricted flow on the new site.   

Green Infrastructure Designs 
Green infrastructure is a cost-effective, resilient approach to managing wet weather impacts which 

provides many community benefits.  While single-purpose gray stormwater infrastructure—

conventional piped drainage and water treatment systems—is designed to move urban stormwater 

away from the built environment, green infrastructure reduces and treats stormwater at its source while 

delivering environmental, social, and economic benefits.  

 

Stormwater runoff is a major cause of water pollution in urban areas. When rain falls on our roofs, 

streets, and parking lots in cities and their suburbs, the water cannot soak into the ground as it should. 

Stormwater drains through gutters, storm sewers, and other engineered collection systems and is 

discharged into nearby water bodies.  The stormwater runoff carries trash, bacteria, heavy metals, and 

other pollutants from the urban landscape.  Higher flows resulting from heavy rains also can cause 

erosion and flooding in urban streams, damaging habitat, property, and infrastructure. 

 

When rain falls in natural, undeveloped areas, the water is absorbed and filtered by soil and plants. 

Stormwater runoff is cleaner and less of a problem.  Green infrastructure uses vegetation, soils, and 

other elements and practices to restore some of the natural processes required to manage water and 

create healthier urban environments.  At the city or county scale, green infrastructure is a patchwork of 

natural areas that provides habitat, flood protection, cleaner air, and cleaner water.  At the 

neighborhood or site scale, stormwater management systems which mimic nature soak up and store 

water. 

Examples of green infrastructure are as follows: 

Downspout Disconnection    Rainwater Harvesting for home usage (rain barrels) 

Rain Gardens     Planter Boxes 

Bioswales     Permeable Pavers 

Green Parking Areas    Green Roofs 

Urban Tree Canopy    Land Conservation 
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For more information go to: 

https://www.epa.gov/green-infrastructure/what-green-infrastructure 

 

Responsible & Resilient Management of Stormwater in Frankenmuth 
It is the responsibility of developers, business and property owners to provide a development plan 

which properly manages the stormwater on a site development within the City of Frankenmuth.  The 

City adheres to planned development within the community which will provide for smart growth and to 

protect the surface water of the Cass River which is a natural and economic resource for Frankenmuth.  

Many resourceful communities in the Saginaw Bay Watershed are learning to embrace their river and 

lake frontage and implementing responsible programs and policies to improve the water quality.  Many 

local organizations are engaged in education and outreach of residents and visitors to Frankenmuth to 

help them enjoy the regions water resources to the fullest.  Many local activities now embrace the Cass 

River and feature it in events which center in this community.   Therefore, to continue to improve the 

regions water resources and improve the area economy we ask the responsible developers, business 

and property owners to embrace and protect our water resources to the maximum extent practicable. 

Many communities are realizing the benefits, both economically and aesthetically, of a clean, healthy 

and resilient waterfront, such as our Cass River in Frankenmuth. 

 

ADMINISTRATION 

DEFINITIONS: 
For the purpose of these design standards and guidelines the following definitions are adopted: 

Allowable Discharge:  The restricted discharge from a site after development or redevelopment as 

calculated in accordance with the Stormwater Management Plan. 

Base Flood Elevation:  The elevation delineating the flood level having a one-percent probability of being 

equaled or exceeded in any given year (also known as the 100-year base flood elevation), as determined 

from Flood Insurance Rate Maps (FIRMs) or the best available information. 

Best Management Practices (BMPs):  Structural, vegetative or managerial practices used to protect and 

improve the quality of surface water and groundwater.  

Bio-filtration:  is a soil filtration system. Principal components of the system include:  

• a pre-treatment grass filter strip,  

• surface planting with woody and herbaceous plant species,  

• a surface 2-3-inch thick mulch layer,  

• a minimum 2-foot thick sandy loam or loamy sand soil-textured planting soil media (See 
specifications),  

• a 6-inch thick sand layer, and  

https://www.epa.gov/green-infrastructure/what-green-infrastructure
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• Perforated PVC pipe under-drainage within a 15-inch thick gravel bed protected with geo-
textiles.  

Bio-swale: Drainage channels that divert runoff water from the storm sewer into a natural area where 

native wetland plants help absorb and recycle it. Plants like grasses, rushes, native plants, other water 

and drought tolerant flowers and bushes are commonly found in bioswales because they help to trap 

the water and force it to absorb, rather than flowing through the bio-swale to the other side.  It should 

be noted that these systems are generally dry most of the time and do not have standing water in them.   

Channel Protection: studies have shown that development and cause stream flow fluctuations that can 

precipitate erosive events.  To help alleviate this condition stormwater discharges from site 

developments into erosive areas may have to capture and slowly discharge this event, this is the volume 

of the 2-yr 24-hour storm event or 8170 x Contributing Area x Weighted Runoff Coefficient.  There is a 

specific timed discharge rate for this in the design area of these design standards and guidelines. 

 

City Engineer:  The engineering person, firm or corporation formally designated by City of Frankenmuth 

to act as its Engineer. 

Conduit:  Any channel, pipe, sewer or culvert used for the conveyance or movement of water whether 

open or closed. 

Construction Site Stormwater Runoff:  Stormwater runoff from a development site following an earth 

change.  This runoff is subject to the rules of Part 91 of PA 451 of 1994 regarding Soil Erosion and 

Sediment control (SESC).  No runoff from a construction site should be discolored by sediment, if it is 

discolored it is a reportable violation of SESC rules. 

Contributing drainage area: the total drainage area on a site development project which is upstream of 

the restricted discharge point from a development. 

Control Elevation:  Contour lines and points of predetermined elevation used to denote a detention 

storm area on a plat or site drawing. 

Complete Stormwater Discharge Permit Submittal includes: 

• a completed permit application (Appendix A),  

• Two (2) sets of plans, two (2) sets of calculations, or digital copy 

• a completed drainage checklist (Appendix A),  

• deposit/fee for review and final inspection 

• any other supporting information for the site deemed necessary during the pre-design 

meeting/correspondence.  

• The plans and calculations will comply with the requirements of these Stormwater design 

standards and guidelines. 

•  A signed Stormwater System Operation & Maintenance Plan for the site development or re-

development. 
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Design Discharge Rate:  Unit allowable discharge rate per acre of land proposed for development or 

redevelopment.  Design discharge rates will vary between drainage districts based on existing drainage 

system capacity.  The City drainage map outlines drainage district lines and design discharge rates. 

Detention Facility:  A facility constructed or modified to restrict the flow of stormwater to a prescribed 

maximum rate and to concurrently detain the excess waters that accumulate behind the outlet.  This 

must be constructed before storm pipe is placed.  The outlet does not need to be connected until 

project is complete.  A design variance may be requested from the City Manager, DPW Superintendent 

or Planning but there must be specific reasons provided as to why the detention cannot be constructed 

first.  IF a variance is granted it is still the liability of the developer for any subsequent water damages 

to neighboring parcels and property, the owner will be held liable. 

Detention Storage:  The temporary detaining or storage of stormwater in a storage basin, on rooftops, in 

streets, parking lots, school yards, parks, open space, or other areas under predetermined and 

controlled conditions, with the rate of drainage regulated by appropriately installed and designed outlet 

structures.  These detention storage areas will not be considered regulated wetlands.  It is preferred 

these structures if open, are dry basins with mowable or landscaped surfaces 

Developer/Owner Engineer:  The engineering person, firm or corporation formally designated by the 

Developer/Owner to act as its Engineer. 

Development:  The construction of a building, parking lot, structure, etc. on a piece of land or otherwise 

changing the use of a piece of land.  Typically, development occurs to property, which is vacant of any 

significant infrastructure or building. 

Discharge:  The release or outflow of water from any source. 

Drainage Area (also Drainage District):  The area from which stormwater runoff is conveyed to a single 

outlet (i.e. a watershed or catchment area). 

Easement:  A parcel of land on which the owner has granted rights-of-way to make surveys, lay, 

construct, maintain, operate, alter, replace, repair, and remove at any time that part of the storm 

drainage system located within the easement.  The landowner will not be allowed to construct buildings 

or other structures on said easement without the written consent of the easement grantee. 

EGLE:  Michigan Department of Environment, Great Lakes and Energy (EGLE) pronounced “eagle”.  

Formerly known as the Michigan Department of Environmental Quality (MDEQ).  The regulatory agency 

responsible for Michigan’s environment. 

Excess Stormwater Runoff:  The volume and rate of flow of stormwater discharged from a drainage area, 

which is in excess of the allowable discharge. 

Emergency Overflow:   A hydraulic control structure used to control the location and flow direction of 

stormwater which is either in excess of the required detention storage or is due to a failure in the site's 

stormwater system.  The emergency overflow shall be directed to a public road right-of-way or to an 

available municipal storm drainage system.  It must not direct any runoff onto another property.  If a site 

cannot meet this criterion, it may be required to capture and store up to or even exceeding the 100-yr 

(1%) recurrence interval design storm event.  The location must be labeled on the plan set for the site. 
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Emergency Overflow Elevation:  The elevation at which emergency overflow is activated, this elevation 

must be labeled on the plan set. 

Engineer:  A civil/environmental engineer that is licensed to work in the state of Michigan or a person 

who is working under the direct supervision of a civil/environmental engineer licensed to work in 

Michigan.  This does not include mechanical, electrical, chemical engineers unless they are licensed and 

have specific experience in surface water resources and stormwater management. 

First Flush: The first 0.5 inch of a rain or precipitation event from the entire site or contributing 

watershed.  By capturing and treating the first 0.5 inch of runoff, pollutants that are washed off of the 

land can be removed from the stormwater before it leaves the site.  Required by EGLE before discharge 

into any waters of the State. 

Flood Protection Elevation: The Base Flood Elevation plus one (1) foot at any given location. 

Floodplain:  The special flood hazard lands adjoining a watercourse, the surface elevation of which is 

lower than the Base Flood Elevation and is subject to periodic inundation determined from Flood 

Insurance Rate Maps (FIRMs) or the best available information.  A parcel of land can be located within a 

floodplain without being shown on a FIRM map.  Any development in a floodplain requires a permit 

from EGLE.  These permits can take up to 120 days to obtain and must be provided to the City before a 

building permit can be issued. 

Floodway: The channel of any watercourse and the adjacent land areas that must be reserved to carry 

and discharge a base flood without cumulatively increasing the water surface elevation more than one-

tenth (1/10) of a foot due to the loss of flood conveyance or storage. 

Freeboard:  A volume of additional storage designed within a detention basin.  A “Safety Factor” within a 

stormwater detention system that is based on 1.0-foot detention volume above the proposed high- 

water elevation of a detention pond.  This volume provides additional stormwater detention if a storm 

exceeds the design capacity.   

Impervious Surface:  A surface, which does not easily allow the infiltration or penetration of water.  

During rainstorm events a large percentage of water will runoff. (i.e. rooftops, paved walks, roadways, 

driveways, sidewalks, gravel, etc.)    

Low Impact Design (LID):  Implementation of developmental strategies or best management practices in 

a manner that maintains predevelopment hydrology, or decreases runoff quantity, and improves runoff 

quality. 

Municipal Separate Storm Sewer System (MS4): A storm sewer system which only transfers stormwater.  

It is not to carry any pollutants as these systems discharge directly to waters of the state.  Municipal 

Stormwater systems, however, do pick up a significant amount of pollutants from impervious areas such 

as parking lots, streets where vehicles have leaked fluids or residential areas where too much fertilizer 

or herbicides are applied, or pet waste is improperly disposed of. 

NPDES: National Pollutant Discharge Elimination System. In 1987 the Clean Water Act was amended and 

required to implement a program that would address pollutants being discharged into the nation’s 

waters.  This now includes stormwater discharges into waters of the nation/state, this program is called 

Phase II and it has a specific set of regulations administered by the EGLE. 
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O & M Plan:  The Operations and Maintenance Plan which describes resource organization, 

responsibilities, policies, and general procedures for a Homeowners Association, this must be written 

into the general plat paperwork for the site.  Or, a simple plan for a smaller commercial / business 

development providing information on how to maintain a stormwater system on the site development. 

Peak Flow:  The maximum rate of flow of stormwater runoff at a given location. 

Percent Impervious:  Percentage of total site area, which is, or is proposed to be, an impervious surface.  

Pervious Surface:  A surface, which allows infiltration or penetration of water.  During rainstorm events a 

percentage of water will infiltrate into the surface with the remaining stormwater running off.  The 

percentage of runoff is dependent on the type, slope, percent saturation, etc. of the surface. (i.e. lawns, 

farm fields, parks, wooded areas, golf courses, etc.) 

Pollutant: A substance discharged which includes, but is not limited to the following:  any dredged spoil, 

solid waste, vehicle fluids, yard wastes, animal wastes, agricultural waste products, sediment, 

incinerator residue, sewage, garbage, sewage sludge, munitions, chemical wastes, biological wastes, 

radioactive materials, heat, wrecked or discharged equipment,  rock, sand, cellar dirt, and industrial, 

municipal, commercial and agricultural waste, or any other contaminant or other substance defined as a 

pollutant under the Clean Water Act.  It is illegal to discharge a pollutant into a storm system or surface 

water. 

Rain Gardens: A depressed area of a size that was determined by specified engineering guidelines with 

amended soils and specific plants, shrubs, and trees that has a specific volume to store stormwater 

runoff.  See Michigan’s Low Impact Design Manual provided by SEMCOG.   

Rear Lot Drainage:  A stormwater system designed to provide drainage in rear lot areas to prevent water 

from ponding for extended periods of time.  It must be noted these systems are not designed to 

convey stormwater in a rapid manner.  In platted subdivisions or condo developments, it is a 

deliberately designed system which can provide additional detention capabilities during severe runoff 

conditions.  It is a drainage system which, in condo or subdivisions, are the responsibility of the 

owners or associations to maintain.  Rear Lot systems are not the city’s responsibility.  THE CITY HAS 

NO RECORD OF THESE SYSTEMS IN OLDER SECTIONS OF THE COMMUNITY.  The city may repair the 

system if necessary, to prevent damage to neighboring properties, but all associated repair costs, plus a 

20% administrative fee will be passed on to the owner(s) of the property or home/condo owners 

association where the repair takes place.  If sumps are hooked up to rear lot drains it is highly 

recommended that a backflow preventor is installed to prevent flooding in homes.  This is the builders 

and homeowner’s responsibility to install.  For individual residents installing their own rear lot systems 

these must be no larger than 4-inch diameter pipe.  IF a larger pipe is needed it must be approved by 

the DPW. 

Redevelopment:  Altering, improving, reconstructing or otherwise changing the use of an existing 

developed property.  Or changing the site grading, flow patterns or directions from their historical 

settings will constitute a redevelopment.  A site will be considered a redevelopment for this Stormwater 

Management Plan when an area greater than or equal to 5% of the existing developed portion of the 

site (i.e. roof, gravel, & paved surfaces) or, an area greater than 5,000 square feet is constructed or 

reconstructed with roof, pavement, or any other impervious surface.  NOTE: this percentage is 
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cumulative.  If redevelopment is 2% one year and 3% at another time, this will meet the 5% rule.  Also, 

at times, less than 5% can create drainage problems and the Stormwater standards and guidelines 

Reviewer may require additional detention or storage based on historical or anecdotal problems on a 

site.   If the owner/developer disregards this requirement of additional stormwater storage they may be 

held liable to any and all damage caused by runoff leaving their site.  An existing site undergoing 

redevelopment must also have an up to date stormwater Operation & Maintenance plan in place as a 

requirement for a complete stormwater management plan for a site. 

Restrictor:  A hydraulic control structure used to restrict the stormwater discharge from the site to the 

allowable discharge of the site as determined by this plan.  Simple restrictors such as the orifice or 

metering line are outlined in this plan.  For more complex restrictors a stage/storage/discharge relation 

shall be required in the complete submittal and may alter the storage requirements for the site. 

Retention Storage:  The permanent retaining or storage of stormwater in an open basin, underground, 

on rooftops, in streets, parking lots, school yards, parks, open space, or other areas under 

predetermined and controlled conditions.  The only discharge of stormwater from the retention storage 

area is by ground infiltration, evaporation, evapotranspiration, etc.  An emergency overflow must be 

provided in the event the capacity of the retention facility is exceeded. These retention storage areas 

shall not be considered regulated wetlands as they are manmade and do not communicate linearly with 

surface water. 

Saginaw Area Stormwater Authority (SASWA): The SASWA was formed by the NPDES Phase II 

communities in Saginaw County.  The Authority, of which Frankenmuth is not a member, provides 

communities with information on stormwater education, issues and regulations.  The website location is 

www.saswa.org  

Stormwater Runoff:  The water from a rainstorm or snowmelt, which flows over the surface of the 

ground or is collected in a drainage system. 

Submittal:  See Complete Stormwater Discharge Permit Submittal 

Sub-Surface Detention Storage:  Detention storage that is provided in underground storage facilities 

such as pipes, arch systems (Cultec®, Stormtech or similar), or tanks.  Detention storage within 

aggregate bedding or backfill will not be accepted. 

Ten-Year Design Storm:  A precipitation event with a duration equal to the time of concentration, having 

a ten percent probability of occurring in any given year or occurring once every 10 years on average.  

This amounts to approximately 3.05 inches of rain in 24 hours in this area.  But, brief, intense storms of 

10-year design can range from 1.5 inches in 1 hour to 2.87 inches in 18 hours.  (Source: Bulletin 71, 

Rainfall Frequency Atlas of the Midwest, F.A. Huff & J.R. Angel, 1992).   This design criteria may change 

to Bulletin 14 data from NOAA in the next revision of this document. 

Time of Concentration:  The elapsed time for stormwater runoff to flow from the most distant point in a 

drainage area to the outlet or other predetermined point. 

Unit Allowable Discharge:  Unit allowable discharge rate per acre of land proposed for development or 

redevelopment.  Design discharge rates will vary between drainage districts based on existing drainage 

system capacity.  The City drainage map outlines drainage district lines and design discharge rates. 

http://www.saswa.org/
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Upland Area:  Land located in the upper portion of a watershed whose surface drainage flows toward 

the area being considered for development. 

Urbanization:  The development, change, or improvement of any parcel of land consisting of one or 

more lots for residential, commercial, industrial, institutional, recreational, or public utility purposes. 

Vegetated Swales:  Channels which are broad and shallow lined with vegetation that slow and filter 

stormwater runoff and promote infiltration.   

Watercourse:  Any natural or artificial stream, river, creek, channel, ditch, canal, conduit, culvert, drain, 

waterway, gully, ravine, street, roadway, swale, or wash in which water flows in a definite direction, 

either continuously or intermittently. 

Waters of the State: Means any of the following: The Great Lakes bordering the State and their 

connecting waters, all inland lakes, Rivers, Streams, Impoundments Open Drains, and other surface 

bodies of water within the jurisdiction of the state, including wetlands as defined by Part 303 of PA 451 

of 1994.  In Frankenmuth, that would include the Cass River, Dead Creek and other streams that have a 

defined bed and bank, and established flow. 

 

REVIEW PROCEDURE 
A site plan will be considered in compliance when a stormwater permit has been issued.  The City of 

Frankenmuth will not accept runoff into drainage systems located within the City of Frankenmuth from 

newly developed or redeveloped sites unless they follow the City Ordinance and the design guidelines of 

this document.  Only approved Stormwater Management Plans can be used for construction purposes.     

To comply with the City Ordinance, the following steps must be completed: 

Pre-Design Meeting: 
The developer/owner is responsible for providing the City with a basic engineered drawing by a licensed 

engineer or architect showing as much information at feasible, including existing utilities and locations 

of those utilities of water, sanitary and storm.  The planning commission or planner will then conduct a 

review to obtain preliminary comments, see PRE-Preliminary Review below. 

The developer/owner's licensed engineer shall be responsible for coordinating a pre-design meeting.  

This meeting, at a minimum, shall consist of the owner/developer's engineer and the City of 

Frankenmuth's engineer.  The purpose of the meeting is to address the various stormwater 

management proposals of the owner /developer.  Conceptual stormwater management alternatives can 

be discussed, and potential problems addressed prior to the design phase of the project.  The goal of the 

meeting is to eliminate potential problems up front and reduce the time and costs needed for the design 

and review of the project.   

Pre-Preliminary Review 
It is highly recommended that a conceptual plan (engineer or architects rendering, not on notebook 

paper) be submitted to the planning commission two weeks before they meet.  This plan will then be 

distributed and commented upon by the Planning Commission, DPW water & sanitary; Fire Department, 
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and City Engineer before the meeting.  This will make for a better understanding of the project before 

the preliminary Planning Commission Meeting.   

This meeting will be required for platted developments and condominium projects larger than three (3) 

acres, and all commercial site developments.  It is recommended that other development projects have 

this meeting or at a minimum correspond with the City of Frankenmuth's engineer by phone, e-mail, 

and/or facsimile regarding conceptual design alternatives prior to submitting for formal review. 

The owner/developer's engineer and/or the City Engineer should have in his possession or understand 

the following information prior to attending the pre-design meeting: 

a.   The drainage district in which the proposed development is located and the corresponding unit 

allowable discharge.  This information is included with the stormwater management plan.   This 

information also can be obtained from the City of Frankenmuth Department of Public Works 

Superintendent or City Engineer.    

b.   A location map of the site and the applicable drainage district map(s). 

c.    Location and description of activities that may impact or be impacted by the proposed 

development or redevelopment both on and off the site. 

d.    Acreage of the total site, acreage of the lands currently draining overland the site, and acreage 

of land upstream of site which contribute runoff to the existing storm drain outlet.  

e.   The size and location of the existing storm drain outlets for the proposed site.   

f.     A conceptual layout of the proposed storm drainage system for the development or 

redevelopment. 

g.    Knowledge of whether the proposed drainage system is going to be owned and maintained 

privately or publicly. 

After the pre-design meeting review of preliminary information and conceptual layout of the storm 

drainage system, the owner/developer will provide a complete stormwater discharge permit submittal 

to the DPW Superintendent.  This action will initiate the request for a formal review process. 

Formal Review: 
The owner/developer or his/her representative shall submit a complete stormwater discharge permit 

submittal.  This plan must be completed by a licensed civil engineer or licensed architect with 

appropriate training in stormwater design.  

A complete Stormwater Discharge Permit Submittal includes: 

• A completed permit application (Appendix A),  

• Two (2) sets of plans, two (2) sets of calculations,  

• A completed drainage checklist (Appendix A),  

• Deposit/fee for review and  

• An inspection fee in accordance with City ordinance, and  

• Any other supporting information for the site deemed necessary during the pre-design 

meeting/correspondence.  
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• The plans and calculations shall comply with the requirements of this Stormwater 

Management Plan and be sealed by a licensed professional engineer / architect.  

• A signed Stormwater System Operation & Maintenance Plan for the site development or 

re-development. 

 

a. An incomplete submittal will be returned to the owner/developer and the review process will 

not begin until a complete stormwater discharge permit submittal is provided.  

 

b. The City Engineer will review the submittal for compliance with the City’s Stormwater Design 

Standards and Guidelines.  All materials will be reviewed for completeness.  Calculations will be 

checked.  The minimum design calculations and design standards outlined in this document will 

be used for review. The drainage plan checklist will be reviewed.  The proposed drainage system 

will be either approved or rejected with comments and returned to the owner/developer.  

 

c. If the proposed drainage system is rejected, a revised stormwater discharge permit request will 

need to be re-submitted with the corrected revisions. 

 

d. A typical review will take approximately three (3) weeks to complete from the date of submittal. 

 

e. A submittal can be delivered digitally via email if the plan sets are in a format which is 

compatible with the City and the City’s Engineer. 

Plan Approval/issuance of the Stormwater Permit 
When the stormwater permit submittal fulfills the requirements of the City Stormwater Design 

Standards and Guidelines ordinance and City construction standards, the City Engineer will stamp a set 

of the plans and calculations as “approved”.  One set will be sent to the applicant, one set to the City of 

Frankenmuth DPW Superintendent, and one set will be kept on file with the City Engineer.  A 

Stormwater Discharge Permit will be issued and forwarded to the City of Frankenmuth DPW 

Superintendent for signatures.  The permit will include inspection requirements, compliance 

requirements, date of issuance, date of expiration, etc.  A copy of a sample permit has been included in 

Appendix A.  

If a stormwater permit has not been issued, then no plan or part of any plan has been approved by the 

City.  Furthermore, any proposed construction has not been authorized.  It is the responsibility of the 

owner, developer and owner/developer’s engineer to provide the plans ahead of time.  There will be no 

“rush” jobs to approve a project as construction starts on the site.  Projects must have complete review 

and approval of all utilities before construction begins. 

Changes to Plan after Approval 
1. Any changes made to the approved plan after issuance of the stormwater permit shall require 

the submittal of two (2) sets of plans to the City Engineer for review and approval, or a digital 

copy.  Changes must be clearly shown on the plan set.  Calculations may need to accompany the 

plans. 

2.  Upon receipt of this information, it will be determined if additional information, such as 

calculations, revised checklist, etc. will be required. 
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3.  The fee for review of any changes to the plan, after approval, will be billed on an hourly basis.  An 

occupancy permit will not be issued until all changes have been approved and the City of 

Frankenmuth has received all review fees. 

4.  Changes to an approved plan must be made by a licensed engineer / architect with appropriate 

training or demonstrated competency in stormwater design. 

Inspection Requirements 
Inspection will be completed by the City or reviewer designee.  General inspection requirements are 

outlined below, and specific inspection requirements will be outlined on the stormwater management 

permit.   

Small Developments/Redevelopments (Less than 3 acres).  

a. The City Engineer or DPW Superintendent must be informed three (3) working days in advance 

of required inspections as outlined on the stormwater discharge permit.  Also, two (2) working 

days will be required by the City Engineer to analyze the survey inspection results.  

    

b. The City Engineer will complete a detailed elevation and location survey of all stormwater 

detention facilities upon completion of construction.  This includes verification of the 

constructed stormwater detention capacity, the elevation of the emergency overflow, the 

location of stormwater detention top of storage contour lines, and the restrictor size and 

location.  Inspection reports will be completed and kept on file. 

 

c. The Owner/Developer's Engineer must provide a letter of certification indicating that 

construction was completed in accordance with the stormwater discharge permit.     

 

Large Developments/Redevelopments (3 acres and greater). 

a. Items (a) through (c) above, as stated under small developments/redevelopments, shall also 

apply for large developments or redevelopments of three (3) acres and greater.  

 

b. The City Engineer will complete periodic site inspections during construction to verify site 

compliance with the stormwater permit.  Inspection reports will be completed and kept on file.  

Site inspections which indicate non-compliance with the stormwater permit must be addressed 

immediately.  Corrective measures may be necessary to ensure compliance with the stormwater 

permit.      

Platted Developments and Condominium Projects. 

a. Items (a) through (c) above, as stated under small developments/redevelopments, shall also 

apply to platted developments and condominium projects.    

 

b. The City Engineer will complete periodic site inspections during construction to verify site 

compliance with the stormwater permit.  Inspection reports will be completed and kept on file.   

Site inspections that indicate non-compliance with the stormwater permit must be addressed 

immediately.  Corrective measures may be necessary to ensure compliance with the stormwater 
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permit.  The City may require that their engineer complete full-time construction inspection 

reports or may require that daily construction inspection reports be provided for review and 

approval.  This would only apply for the installation of storm drainage systems located within 

City rights-of-way or for systems that are to be maintained by the City.  The decision to require 

full-time inspection will be made based on the results of the initial periodic site inspections and 

observed construction procedures.  

An occupancy permit will not be issued by the City Building Inspector until a letter of certification has 

been received by the City of Frankenmuth DPW Superintendent and until a final inspection which 

verifies that the constructed stormwater detention facilities strictly comply with the stormwater 

discharge permit.  Several inspections may be completed if requirements are not met in the initial 

inspection. 

Drainage Issues 
If the development or re-development creates drainage problems on neighboring parcels, the 

developer/owner must address these issues immediately and within the timeframe specified by the City, 

DPW Superintendent or City’s engineer, if the issue is deemed to be caused by the development or re-

development. 

Fee Schedule 
A cash deposit is required when the owner/developer presents the Complete Stormwater Discharge 

Permit Submittal to the City DPW Superintendent.  The amount of deposit is established by City 

resolution and fees will be adjusted from time-to-time.  

A fee for review of the submittal, the issuance of the stormwater permit, and the inspection of the 

stormwater drainage systems will be deducted from the cash deposit.  The fee amount will be based on 

the actual hours required by the City Engineer to complete the review and inspection process.  

Developments which require multiple reviews or additional inspection requirements due to non-

compliance with the stormwater permit will result in larger fees.  It should be noted that larger 

developments will require larger fees. 

The owner/developer will receive a refund or be billed the difference between the deposit and the 

actual fee for completing the review. 

Penalties / Enforcement 
The City of Frankenmuth Building Inspector will not issue an Occupancy Certificate nor accept 

stormwater into their drainage system without complete compliance with the stormwater permit, City's 

Stormwater Management Plan and City Construction Standards. 

NOTE: Stormwater systems cannot be altered once approved and constructed unless it has been 

reviewed by the City or city engineer.  Removing flow restrictors or creating a situation which is harmful 

to neighboring parcels will be the owner’s liability. 

Any cross connections or discharges of anything other than Stormwater into a Stormwater system must 

be disconnected from the Stormwater system.   



18 | P a g e  
 

The following Non-Stormwater Discharges are not authorized by the City but do not need to be 

prohibited by the City1, unless they are identified as significant contributors of pollutants to the separate 

Stormwater drainage system: 

• Water line flushing, discharges from potable water sources; 

• Landscape irrigation runoff, lawn watering runoff, irrigation waters – unless they contain 

excessive fertilizer applications; 

• Diverted stream flows, flows from riparian habitats and wetlands; 

• Rising groundwaters, springs; 

• Uncontaminated groundwater infiltration (as defined by 40 CFR 35.2005(20)); 

• Pumped groundwaters (except for groundwater cleanups not specifically authorized by NPDES 

permits), foundation drains, water from crawl space pumps, footing drains and basement sump 

pumps; 

• Air conditioning condensates; 

• Waters from non-commercial car washing 

• Residual street wash waters; 

• Discharges or flows from emergency fire-fighting activities; and 

• Residential swimming pool waters and other de-chlorinated swimming pool waters without 

untreated filter backwash.  A swimming pool operated by the city shall not be discharged to a 

separate storm sewer or to surface waters of the State without specific NPDES permit 

authorization from the EGLE 

 
1 In accordance with the state of Michigan’s NPDES Individual Permit MI0050000 

Development Exemptions 
Redevelopment projects will be exempt from the requirements of the stormwater management plan 

provided: 

• There was an existing approved stormwater management plan for the site.  

• The area of additional roof, paved, and gravel surfaces is less than 5% of the existing improved 

areas of the site. 

• The additional roof, paved, and gravel surface does not exceed 5,000 sq. ft. 

• There is no cumulative increase equal to, or greater than the 5% area of improvement.  (For 

example; If the site has added 2% one year, 3% another year, and another 2% increase in 

imperviousness. This is a cumulative 7% increase for the site.  Additional detention will be 

required.  

• There is no significant impact or change in detention amounts that may have adverse effects on 

neighboring properties. 

• The site is not in one of the designated “Priority” areas on the City’s stormwater map. 

Example: Existing 1-acre site with .75 acres of improved property plans to add 3,000 square feet 

of paved surface to the existing development.  .05*(.75*43560) =1633.5 sq. ft. 3,000 > 1633.5 therefore 

project will need to follow stormwater management plan. 

An exemption from a stormwater permit will be coordinated with the City.   
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Appeals Process 
If the owner/developer has a conflict with any of the reviews or inspections made by the City of 

Frankenmuth and/or the City Engineer, an appeal can be made to the City Manager of the City of 

Frankenmuth within 30 days of the review and/or inspection.   

Low Impact Designs or Green Infrastructure 
Low Impact Design (LID) practices are innovative stormwater management practices to manage urban 

stormwater runoff at its source. The goal is to mimic the way water moved through an area before it 

was developed by using design techniques that infiltrate, use evapotranspiration, and reuse runoff close 

to its source. Some common LID practices include rain gardens, grassed swales, cisterns, rain barrels, 

permeable pavements and green roofs. LID practices increasingly are used by communities across the 

country to help protect and restore water quality. 

LID methods are encouraged in all developments.  These design methods can have a significant impact 

on water quality and can slow stormwater runoff rates to help systems that may be exceeding their 

original design limits.  Many areas of the country and the state are implementing these designs.  The 

City of Frankenmuth will encourage these methods as long as these designs and best management 

practices do not become the responsibility of the City.   

Green infrastructure serves to provide an ecological framework for social, economic and environmental 

health of the surroundings. Green Infrastructure is considered a subset of Sustainable and Resilient 

Infrastructure, which is defined in standards such as SuRe - the Standard for Sustainable and Resilient 

Infrastructure. However, green infrastructure can also mean "low-carbon infrastructure" such as 

renewable energy infrastructure and public transportation systems 

Some LID/Green Infrastructure utilization may allow a development to use smaller detention basins and 

have other cost saving aspects.  If these types of projects and designs are being proposed the developer 

must meet with the City DPW superintendent and City Engineer to review the proposed conceptual 

design and determine any variance from the conventional stormwater management plan design aspects.  

Additionally, a comprehensive Operation and Maintenance Plan must be developed for the site. 

STORM DRAINAGE SYSTEMS WITHIN CITY OF FRANKENMUTH 

Jurisdiction of Various Regulatory Agencies 
Other regulatory agencies may also have jurisdiction of stormwater drainage systems located within the 

City of Frankenmuth.  Compliance with the City of Frankenmuth stormwater permit, stormwater design 

guidelines and standards does not grant compliance with any stormwater management requirements or 

design criteria of other regulatory agencies, and vice versa.  Descriptions of the various agencies which 

may have jurisdiction over the storm drainage systems located in City of Frankenmuth are as follows: 

Saginaw County Public Works Commissioner (SCPWC) 
The Saginaw County Public Works Commissioner has jurisdiction over established county drains.  Any 

proposed developments which outlet directly to an established county drain, and sites needing plat 

approval, must be reviewed and approved by the Saginaw County Public Works Commissioner.   

The Saginaw County Public Works Commissioner also issues soil erosion and sedimentation control 

(SESC) permits if not available through the City of Frankenmuth.  A soil erosion and sedimentation 
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control permit is required for any developments disturbing more than one acre of land.  If the site 

disturbs more than 5 acres of soil a NPDES Construction Site Permit must be obtained from EGLE, see 

below.  To obtain a SESC permit go to Appendix B for the website address. 

Saginaw County Road Commission (SCRC) 
The Saginaw County Road Commission has or shares the jurisdiction over drainage along those county 

roads and county rights-of-way within the City of Frankenmuth.  Sites located along county road rights-

of-way and discharging to Road Commission drainage systems must obtain a permit from the Road 

Commission.  When a crossing is installed over a county roadside drain, a permit must be obtained from 

the Road Commission.   See Appendix B for a website to obtain a permit form. 

Michigan Department of Transportation (MDOT) 
The Michigan Department of Transportation has or shares jurisdiction over drainage along state 

highways and state rights-of-way within the City of Frankenmuth.  Sites located along MDOT rights-of-

way and discharging to MDOT drainage systems must obtain a permit from M.D.O.T.  See appendix B for 

a website to obtain a permit form and other information. 

Michigan Department of Environment, Great Lakes and Energy (EGLE) 
The Michigan Department of Environment, Great Lakes and Energy has jurisdiction over proposed work 

within the 100-year floodplain, inland lake and stream areas, and wetland areas.  A permit must be 

obtained for work proposed in these areas.  Also, the EGLE administers the NPDES Stormwater 

permitting program in Michigan, for construction sites that disturb more than 5 acres must obtain a 

construction site permit.  See Appendix B for the website. 

In addition, the EGLE. is responsible for implementing the National Pollution Discharge Elimination 

System (NPDES) Stormwater Permitting Program for industrial sites that have specific industrial codes.   

Finally, the EGLE requires a permit to discharge directly to waters of the state of Michigan, for example 

the Cass River.  If a development is going to discharge Stormwater directly to the Cass River it must meet 

water quality standards established by the EGLE.  Therefore, these sites must meet all applicable permit 

requirements established by the EGLE and provide a copy of the permit to the City, before they can 

obtain a permit to discharge from the City of Frankenmuth.  The website address for this permit is in 

Appendix B. 

Jurisdiction of the City of Frankenmuth 
Allowable Discharge (Qa)/Detention Requirements.  The peak stormwater discharge from any proposed 

development or redevelopment within the drainage district shall be restricted to an allowable discharge 

(Qa).   The allowable discharge shall be calculated based on the unit allowable discharge as indicated on 

the drainage district map(s) provided herein. 

Excess stormwater runoff must be detained on site.  Equations for determining the required volume of 

detention storage are outlined herein.  Detention storage calculations must be included in the Complete 

Stormwater Discharge Permit Submittal.  

10-Year Design Discharge (Qd10).  The 10-year design discharge shall be calculated based on the greater 

of either the anticipated imperviousness of the land's zoned use or on the actual imperviousness of the 

entire drainage area upstream of the design point, including the proposed development or 
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redevelopment.  The Minimum Design Imperviousness (IMP) has been determined for the various zoned 

land uses and is outlined by the stormwater management plan by definition.  If a different IMP is used, 

calculations showing how the proposed IMP was determined shall be submitted.  Equations for 

determining the design discharge are outlined herein. 

It must be shown that proposed property development will not significantly alter stormwater flows from 

existing conditions upstream or downstream of the property. 

SPECIAL STORMWATER DESIGN AREAS IN FRANKENMUTH 
Within the City of Frankenmuth there are developments or specific areas which are either: 

• Designed to discharge to another jurisdictions MS4 system (e.g. MDOT or SCPWC), or 

• Were designed to a specific standard based on existing conditions 

In these areas there are design circumstances where the design calculations contained in these 

guidelines may not apply.  For example, the Frankenmuth Business Park is one such area.  The site 

discharges to the MDOT’s MS4 drainage system through a pump station.  The site is limited to an outlet 

size specified by MDOT and based on the permit obtained to discharge to their system the entire site 

must detain the 100-yr design storm event. This area has been extensively modeled and it has been 

determined there can be no changes to this design standard without the site potentially flooding. 

DESIGN CALCULATIONS 

Allowable Discharge Rate (Qa) 
The stormwater discharge rate from any proposed development or redevelopment site shall be 

restricted to an allowable discharge (Qa).  The allowable discharge required by the City of Frankenmuth 

shall be based on the Unit Allowable Discharge as shown on the Drainage District Map provided herein.  

 

Calculate the allowable discharge (Qa) in cubic feet per second (cfs): 

 

Qa=(qa)(AT) 

 Qa -  Allowable Discharge Rate (cfs). 

qa - Unit Allowable Discharge (cfs) from map provided in Appendix D 

 AT - Proposed site’s total area in acres 

  

Discharge Restrictor Requirements 

 

A restrictor regulates the discharge of stormwater to the allowable discharge rate (Qa) established for a 

site.  Restrictors may be an in-line plate restrictor or a metering line of 20 feet in length or less. 
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Calculate the maximum area of circular in-line plate restrictor (amax) in square feet based on the orifice 

formula: 

amax = Qa/[ 0.62 (64.4 h)1/2 ] 

       amax - maximum area of orifice (sq. ft.). 

h    - head differential (ft) between the 8/10 line of outlet pipe and maximum water     

surface elevations.  

Calculate the metering line based on Manning's formula: 

 

Qa = (1.49/n)(amax)(R2/3)(S1/2) 

       R  -Hydraulic Radius (ft) 

        S  -Hydraulic Slope (ft/ft) which is (h)/(Length of metering line). 

                n  - Manning's Roughness Coefficient 

 

Stormwater Detention Requirements 

 

The stormwater detention storage required for a site is calculated as follows: 

Verify that the actual discharge rate is equal to or less than the allowable discharge rate. 

Qr = (0.62)(ar)[(64.4h)1/2] 

  Qr -Actual discharge rate. 

  ar -Designed restrictor area. 

 

Calculate the maximum flow rate per acre of impervious surfaces (Qo): 

 

Qo = Qr / (AT*CW) 

AT - total acres of site contributing to the outlet. 

Calculate the time (T) in minutes at which the maximum volume of storage will occur on site for the 10-

year design storm: 

T = [(4080/Qo)1/2] -20 

Calculate the maximum volume (Vs) of storage in cubic feet per acre of impervious surface: 

Vs = [(8160)(T) / (T + 20)] - (40)(Qo)(T) 
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Calculate the total volume of storage (Vt) in cubic feet required for the site (Vt): 

VT = (Vs)(AT*CW) 

 

Stormwater Conveyance Requirements 

 The 10-yr design discharge (Qd10) for the proposed sub-watershed in which development or 

redevelopment is located in will be used to size the storm sewer.  Land use assumptions will be in 

accordance with current zoning requirements.    

Calculate the 10-yr design discharge (Qd10) in cubic feet per second for a site using the Modified Rational 

Method in the following form: 

Qd10 = (Ci)(A)[(I)(IMP)/100] + (Cp)(A)[(I)(100-IMP)/100] 

  Where: 

AT -Total catchment acreage (including offsite drainage) 

  Ci -Impervious runoff coefficient (0.8) 

  Cp -Pervious runoff coefficient (0.2) 

  I -Design Rainfall Intensity (in/hr) 

 

When the time of concentration (tc) is found to be greater 30 minutes, Calculate rainfall intensities (I) 

according to the following equation: 

Intensity (I) = 175 / (25 + tc) 

When the time of concentration (tc) is found to be less than 30 minutes, Calculate the rainfall intensities 

(I) according to the following equation.  If tc is calculated to be less than 15 minutes, use tc equal to 15 

minutes: 

Intensity (I) = 136 / (20 + tc) 

The time of concentration (tc) is the time it will take for runoff from the most hydraulically distance point 

(i.e. high elevation) to reach the design point (i.e. low elevation such as a catch basin or an outlet 

sewer).   

Calculate the time of concentration (tc) in minutes: 

tc = [L / (v)(60)] + lag 

   L -Overland Flow Length (ft) 

  v -Overland Flow Velocity (1 - 2.5 ft/s) 

  lag -Lag Time (15 - 20 minutes) 
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The average velocity for overland drainage in City of Frankenmuth will range between 1.0 fps and 2.5 fps 

based on overland slope and land use.  Lag time will range between 15 min and 20 min.  When 

calculating time of concentration (tc), include all assumptions with calculations. 

     

DESIGN STANDARDS 

Requirements 

General Requirements 
a. Stormwater detention requirements for any new construction development, redevelopment, or 

land use change must be in compliance with the stormwater design guidelines and standards.   

Additionally. construction must be in compliance with the stormwater permit issued for the site. 

b. No plans using LiDAR will be accepted or approved for site development, all plans must have 

existing condition/ALTA survey completed, approved and sealed by a licensed professional 

surveyor. 

c. The peak runoff rate during a 10-year storm event from a developed or improved site shall not 

exceed the allowable discharge rate (Qa).  This rate is determined as outlined in the design 

calculations section of this plan. 

d. Engineering calculations must be submitted with the stormwater discharge permit application.  

The calculations shall follow the procedures outlined in this document. 

e. Roof drains may be connected to a storm sewer system if the flow through the outlet to the City 

of Frankenmuth system is properly restricted.  Unrestricted runoff from the roof drain will not be 

accepted.  There will be no exemptions.  Roof drains are not to be connected to the sanitary 

system at any time.    

f. The owner/developer and City of Frankenmuth shall decide as to whether any or all the facilities 

proposed are to become privately or publicly maintained as part of the Saginaw County drainage 

system, Saginaw County Road Commission drainage system, or the Michigan Department of 

Transportation drainage system. 

g. The City Engineer shall in the case of a proposed subdivision, make a determination as to those 

control elevations that shall be entered on the final plat or make a determination as to the 

necessity for deed restrictions on any particular lot in said subdivision requiring the preservation 

of mandatory drainage facilities.  Where a non-subdivided parcel of land is proposed for 

development, the City of Frankenmuth Department of Public Works and City Engineer shall 

decide as to the need for covenants to maintain responsibility for mandatory drainage facilities.  

All said facilities shall be in easements dedicated to the public and shall be subject to continual 

inspection during the construction period. 

h. Proposed storm sewer enclosures must be designed so they will not adversely impact any 

adjacent properties, upstream or downstream, and must be designed to the impervious factors 

of the lands based upon zoning, not necessarily existing conditions. 

i. Soil erosion and sedimentation control measures, including Best Management Practices (BMPs), 

must be implemented. 
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Storm Sewer Piping Requirements 
a. Proposed storm sewer shall be designed to have capacity to pass 10-year design storm runoff 

rate (Qd10).  Refer to the Design Calculations section of this document. 

b.    RCP in accordance with MDOT specifications and approved by the City of Frankenmuth must be 

used for storm sewers within the City rights-of-way.  Dual walled Plastic (HDPE) can be used 

outside of the right of way.  Corrugated Metal Pipe (CMP) cannot be used. 

c.   Provide a minimum of two (2) feet of cover for storm sewer within City rights-of-way. 

d.   Provide 18 inches vertical separation between all other utilities including, sanitary sewers and 

water mains.  Provide ten (10) feet of horizontal separation from other utilities. 

e.    A minimum of four (4) inches of sand bedding is required beneath the pipe and a minimum of 12 

inches of sand backfill is required above the pipe.  

f.    Manhole(s)/catch basin(s) shall be placed at a maximum distance of 400 feet from any other 

manhole/catch basin for access/maintenance purposes. 

g.    Provide a sump discharge outlet for each individual property/lot in all developments.  Sump 

leads shall not be connected to rear lot drainage systems unless there is a back-flow preventer.  

A storm sewer lead extended to the right-of-way/property line of each lot (minimum 4 inches) 

shall be provided for rear lot drainage.  

h.    Minimum pipe grades must be such to produce minimum scouring velocity of 2.5 feet per 

second when pipe is flowing full without surcharging.  

 i.     Storm sewer joints must be soil tight, but not watertight.  If in an area with polluted soils the 

joint must be watertight. 

j.    Minimum pipe diameter for catch basin leads is 10 inches. 

k.    Minimum pipe size for storm sewer is 12 inches within City rights-of-way and 10 inches 

otherwise.  NOTE: this requirement does not include rear lot systems. 

l.    When two pipes or more of different sizes come into a structure, the 8/10th flow lines shall 

match when possible. 

m.   Catch basins should have a minimum sump depth of 24 inches. 

n.    Inlets may be allowed if approved by the City Engineer and adequate sediment trapping 

measures are provided. 

Detention/Retention Requirements 
Detention basins are to be constructed first on a site and ready to receive storm water when the storm 

pipe is placed in the ground.  There should be no connection to the City’s or another entities MS4 until 

construction is completed to assure that no construction sediment leaves the site.  This is in compliance 

with the SESC Regulations of Part 91 of PA 451 of 1994.  OR, the detention basin must be allowed to 

have a sediment settling area before discharge or a BMP which will substantially reduce sediment 

discharge from the site so there is a clean and uncolored discharge from the site. 
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a. Residential developments will need to provide a separate lot or parcel for detention or 
retention.  In addition, the following requirements will apply: 

• This area cannot be dedicated through an easement. 

• The lot or parcel must have a recorded ingress/egress easement with a minimum of 20 feet 
abutting a City right-of-way. 

• The outer limits of retention or detention areas shall be delineated on the Exhibit B 
drawings of a Condominium Development or listed on the Final Plat of a subdivision as 
stated below. 

 
b. Condominium Developments - Detention or Retention areas shall be designated as general 

common areas. 
 

c. Platted Developments - Detention or Retention areas shall be designated as a stormwater 
detention/retention area or recreation area when appropriate.  (See State Requirements). 
 

d. A homeowner’s association or condo association must be established for residential 
developments and will be responsible for maintaining the detention/retention area.  This must 
be done in the deed documents and clearly establish the responsibility of the association. 
 

e. The Master Deed for the plat must also contain language to establish the association which is 
responsible for maintenance of the detention/retention area.  All future homeowners or condo 
owners must be notified that they are individually and collectively responsible for rear lot 
drainage in the development.   At no time is the City responsible for maintenance or upkeep 
of these rear lot or detention/retention areas. 

Requirements for all Detention/Retention areas 
a. No flow restricting devices for regulating the flow from a detention/retention basin will be 

placed in a location which is not accessible when the basin has runoff in it.  For example, at the 

bottom of the detention basin.  All restricting devices must be accessible for maintenance 

especially if they become plugged, therefore in a structure or other accessible location. 

 

b. Restricting devices cannot be located inside of pipes.  These devices should be endcaps or plates 

on outlet pipes, not on inlet pipes. 

 

c. All plans must clearly indicate flow restrictor locations with notes and details.   

 

d. Ingress/egress areas must have a gravel base suitable for travel of construction equipment. 

 

e. Proposed stormwater detention or retention facilities shall be designed to detain/retain the 10-

yr design storm runoff volume (Vt) from the entire contributing area in excess of the allowable 

discharge from the site (See Design Calculations, Section IV). 

 

f. The maximum design storage elevation in a detention area must be a minimum of one (1) foot 

below the lowest ground elevation adjacent to the detention/retention area. 
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g. The design maximum storage elevation in a detention/ retention area must not exceed a depth 

of nine (9) inches above any paved surfaced in non-residential developments.  In residential 

developments the maximum ponding elevation in the detention/retention basin shall not 

exceed the lowest rim elevation in the development. 

 

h. The design maximum storage elevation in a detention or retention area must not be closer than 

one (1) foot below the lowest opening, window, or door of the proposed structure(s) or existing 

facilities. 

 

i. An emergency overflow shall be provided at the detention/retention basin to ensure the 

maximum ponding elevation does not exceed the depths outlined in items b, c, and d, as 

mentioned above.  This overflow shall be able to allow drainage from the site in the event the 

10-yr storm is exceeded or the restricted outlet is obstructed.  The overflow should be able to 

pass the 10-yr design flow and direct it away from neighboring parcels. 

 

j. Designs of detention/retention facilities shall incorporate safety features, particularly at inlets, 

outlets, on steep slopes, (3H : 1V) and at any attractive nuisances.  These features may include, 

but not be limited to, fencing, handrails, lighting, steps, grills, signs, and other protective or 

warning devices to restrict access as required by City Engineer.  It is recommended that side 

slopes for detention / retention basins be minimally 4H :1V or the PREFERRED milder slopes (e.g. 

6H:1V or 8H : 1V).  If the detention basin is a “wet” design of more than 24 inches in depth it 

must be fenced.   

 

k. Side slopes and the bottom of detention/retention basins shall be top soiled, to a minimum of 

three (3) inches, and seeded.  Extra precautions should be taken to ensure that the bank topsoil 

does not erode, in other words, use of erosion control blankets, mats, etc. or PAMs.  Any 

detention basins with bank erosion will need to be re-constructed if requested by the City or city 

engineer.  If this is not addressed the outlet will be plugged until such time as the banks are 

stable and no erosion is taking place and vegetation is well established.   

 

l. Detention/retention basins with bottom slopes less than 1% shall be underdrained. 

 

m. Detention/retention basins shall be constructed with the top of banks a minimum of five (5) feet 

from any pedestrian walkway (i.e. public and private sidewalks/ bike paths). 

 

n. If a detention/retention basin is proposed in a front yard area of a housing development it must 

be designed to be aesthetically compatible with the development (i.e. mild slopes, etc.).   The lot 

owner must be made aware of the basin before the sale of the lot.  This is the responsibility of 

the owner/developer. 

Maintenance Requirements for Detention/Retention Facilities 
a. Detention/retention basins and restrictors shall be maintained as necessary.  If a 

detention/retention basin is found not to be maintained or a restrictor is removed or not 

maintained, the owner/developer will have 30 days to complete the necessary maintenance.  If 

said maintenance is not completed, the City of Frankenmuth will take the necessary action to 
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have the work completed and bill the owner/developer the actual cost of the maintenance and 

administrative time & fees. 

 

b. Condominium Projects - If the detention/retention facility areas are designated as a general 

common element, the Master Deed will set up a mechanism by which the detention/retention 

facilities will be maintained by the Condominium Association. 

 

c. Maintenance shall include regular mowing of the basin bottom, side slopes, and removal of 

debris, trash, and sediment from the outlet and basin to ensure the basin remains functional 

and is aesthetically pleasing to surrounding landowners.  

 

d. Detention ponds (wet basins) must be maintained so as not to develop into a basin full of one 

plant species, for example cat tails or phragmites.  NOTE: any basin which develops Phragmites 

or other invasive species must eliminate the plants immediately upon discovery. 

 

e. Dry detention basins must be mowed regularly if designed with just turf grass.  

 

f. Low Impact Design basins or infiltration types of systems must be maintained with the plant 

species originally designed for the structure.  If the vegetation design changes it must be 

reviewed and approved by the City.  Any LID storm system being turned over to the city must be 

designed for a minimal maintenance plan that is approved by the City.  Or, have an endowed 

maintenance fund set up to cover the costs of maintenance for 30-year project life from the 

time the City takes over care. 

 

Rear Lot Drainage Requirements 
a. All lots within a condominium or platted development shall require that a lead be constructed to 

the edge of the City right-of-way for future rear lot drainage.   

 

b. Minimum rear lot drainage lead sizes and slopes are as follows: 

• Rear lot drainage leads with contributing drainage areas up to two (2) acres shall have a 

minimum diameter of six (6) inches and a minimum slope of 0.5%. 

• Rear lot drainage leads with contributing drainage areas greater than two (2) and less than 

three (3) acres shall have a minimum diameter of eight (8) inches and a minimum slope of 

0.4%. 

• Rear lot drainage leads with contributing drainage areas greater than three (3) and less than 

four (4) acres shall have a minimum diameter of ten (10) inches and a minimum slope of 

0.32%. 

• Rear lot drainage leads with a contributing area greater than four (4) acres shall be 

considered main line storm sewer and shall be designed according to corresponding storm 

sewer requirements (See design calculations section of this report).  Calculations shall be 

submitted to verify the rear lot drains have capacity to pass the 10-year design storm event.  

Plastic pipe is acceptable for rear lot drainage systems draining more than 4 acres provided 

it is installed in landscaped/lawn areas.  
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c.  Sand backfill and bedding is required for rear lot drainage leads located under traveled areas.    

d.  Rear lot drainage leads must be constructed at a depth so that two feet of cover can be provided 

at low upstream locations. 

e.  A ten (10) foot wide easement shall be provided on each lot adjacent to rear lot drainage 

systems.  Said easements shall be written as to permit neighboring property and/or 

condominium owners to maintain the rear lot drainage system as it may affect their property.  

NOTE: if no rear lot system exists on the property this easement should still be provided in case 

of future drainage problems. 

f.     Existing rear lot drainage systems abutting a proposed development may be used for the new 

development provided: 

• The existing rear lot drainage system has the capacity to convey stormwater runoff from the 

proposed rear lot drainage areas.  

• A signed agreement is obtained from property owners located within the existing 

subdivision allowing the proposed subdivision's rear lot stormwater runoff to pass through 

their existing system.   

g.    Phased developments owned by the same proprietor may utilize proposed rear lot drainage for     

a current development phase on future phases provided: 

• Covenants shall be recorded into the deeds of the property owners affected in the current 

phase allowing for future phases of the development to drain into the current phase's rear 

lot drainage system.    

• If covenants are not made as outlined above, future phases will require separate rear lot 

drainage systems or agreements from the current landowners allowing for the use of their 

rear lot drainage system.   

• The rear lot drainage system shall be constructed to convey rear lot drainage from both the 

existing and proposed rear lot drainage areas. 

• Easements shall be provided allowing for maintenance by both abutting landowners in 

current and proposed phases of development.  

h.    Rear lot drainage shall be shown on the preliminary plat (subdivisions) or site plan 

(condominiums). 

i.     All rear lot drains shall connect to an approved stormwater drainage system.  They cannot 

connect to road underdrains. 

j. Rear lot drainage systems in platted developments are the responsibility of the homeowners 

and the homeowner’s association.  An easement is present to provide for maintenance work on 

rear lot drainage systems.  The property must be returned to its pre-maintenance conditions 

after repairs or maintenance has been performed.  The homeowner’s association will develop a 

preventive maintenance plan for the rear lot system to assure proper (see Appendix E for a 

sample) function of the system.  If necessary, the homeowner may repair the rear lot system on 
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their own if they so desire.  However, the area worked on must be returned to the condition it 

was in prior to the repair.   

 k.   Rear Lot layout examples can be found in Appendix E. 

l. Homeowners and condo associations should take care not to plant trees and shrubs over rear 

lot drains, or in easement areas, as the roots will eventually plug the drains and render them 

ineffective as Stormwater conveyance systems.  Again, any repairs or replacements are the 

responsibility of the homeowner or association, these systems are NOT the responsibility of the 

city. 

Minimum rear lot tile drains size and slope have been determined assuming ponding will occur in rear 

yards for a duration 4 times the duration of a given 10-year design storm event.  This time may range 

from 4 to 24 hours depending on drainage conditions.   

General Compliance Guidelines 
a. The minimum surface slopes for overland drainage are as follows: 

• For bituminous paved surfaces, 1%. 

• For concrete paved surfaces, 0.5%. 

• For concrete curb and gutter, 0.32%. 

• For drainage swales and valley shaped ditches, 0.5%. 

• For rear lot drainage swales and valley shaped ditches, 0.5%. 

• Landscape grading, 2%. 

b. The maximum surface slopes for overland drainage are as follows: 

• For bituminous, concrete paved surfaces, 5%. 

• For concrete curb and gutter, 5%. 

• For drainage swales and valley shaped ditches, 5%. 

• For rear lot drainage swales and valley shaped ditches, 5%. 

• Drainage swales and valley shaped ditches shall have maximum side slopes of 4H to 1V.  

• Landscape grading, 4H to 1V. 

Variances from Requirements 
The City Engineer may issue a stormwater discharge permit that waives allowable discharge 

requirements and or detention/retention requirements.  Variation from these requirements shall 

require the approval of the City Manager of the City of Frankenmuth, whose actions shall be conditioned 

upon the following: 

• A petition shall be submitted describing in detail the rationale for the proposed design 

changes including hydraulic and or hydrologic computations. 

• Special circumstances or conditions exist which will affect the property under consideration 

such that strict compliance with the provisions of the stormwater discharge permit would 

deprive the applicant of the reasonable use of their land. 

• A variance is necessary for the preservation and enjoyment of a substantial property right of 

the proprietor. 

• Granting of the variance will not be detrimental to the public health, safety or general 

welfare, or injurious to other property in the territory in which said property is located. 
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• An affirmative recommendation must be received from the City Engineer supporting such 

variance.  In the event that the City Engineer does not submit an affirmative 

recommendation, a recommendation shall be received from the City of Frankenmuth. 

Stormwater Systems OPERATION & MAINTENANCE Plans 
It is recommended that a maintenance plan be developed for sites with a stormwater management 

plan.  The owner or lease holder should be informed how the stormwater system works and how much 

should be budgeted to maintain the system.  For more information on stormwater systems operation 

and maintenance plans (O&M Plan) go to Appendix C.  There will be an example plan and guidelines to 

develop a plan for the site.   

The O&M Plan must be developed for the site and implemented immediately during and after 

construction.  It is the property owner/developer’s responsibility to implement and maintain the plan.  

Or, there must be an identified person or agency to address the maintenance on a site.  This person 

must sign the O&M Plan and provide an email address for future contact.  If ownership changes hands 

the new owner must provide information to the City of the ownership transfer.  The new owner is now 

responsible for operation and maintenance of the storm system. 
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APPENDIX A – Stormwater Forms 
1. City of FRANKENMUTH DRAINAGE PLAN APPLICATION & CHECKLIST 

2. City of FRANKENMUTH STORMWATER MANAGEMENT SITE REVIEW AGREEMENT 

PROCEDURE & FORM 

3. SOIL EROSION AND SEDIMENT CONTROL FOR CONSTRUCTION SITES PROCEDURE 

4. CITY ENGINEER FINAL INSPECTION FORM 

5. CERTIFICATION OF CONSTRUCTION FORM 

 6. REQUEST FOR EXEMPTION FORM 
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City of Frankenmuth 

Stormwater Permit Application 
 

PROJECT NAME:  

Property Tax Identification #:  

Site Plan Review Date:  

Date Applied:  

Deposit Amount Submitted:  

NAME OF DEVELOPER/OWNER:  ENGINEER/ARCHITECT: 

Contact Person:  Contact Person:  

Street Address:  Street Address:  

City, State, Zip:  City, State, Zip:  

Telephone:  Telephone:  

Email:  Email:  

PROJECT LOCATION: 

Street Address:  

Name of Subdivision/Plat:  

Drainage District:  

STORMWATER DESIGN INFORMATION (*Calculation must be submitted for verification.  Calculations must have 
clearly labeled headings, clearly labeled formulas, and clearly labeled units.) 

Type of Development (Circle): COMMERCIAL SITE, INDUSTRIAL SITE, RESIDENTIAL PLATTED, RESIDENTIAL CONDOMINIUM, OTHER 

*AREA OF DEVELOPMENT (acres):  

*AREA OF CONTRIBUTING DRAINAGE DISTRICT (acres):  

*AREA OF EXISTING IMPERVIOUS SURFACE (acres):  

*AREA OF PROPOSED IMPERVIOUS SURFACE (acres):  

*ALLOWABLE DISCHARGE RATE (Qa) (cfs):  

*TOTAL VOLUME OF STORAGE REQUIRED (cu. ft.)  

*TOTAL VOLUME OF STORAGE DESIGNED (cu. ft.)  

10 YR DESIGN STORMWATER DETENTION STORAGE ELEVATION:  

EMERGENCY OVERFLOW/MAXIMUM STORAGE ELEVATION:  

LOWEST FINISHED FLOOR ELEVATION:  

OUTLET DRAIN SIZE AND DESIGN FLOW CAPACITY:  

OUTLET DRAIN INVERT ELEVATION:  

DESIGN IMPERVIOUS FACTOR (IMP):  

*10 YEAR DESIGN DISCHARGE (cfs): for overflow design  

*HEAD DIFFERENTIAL THROUGH RESTRICTOR (ft.):  

*DIAMETER OF PROPOSED RESTRICTOR (in):  

*ACTUAL RESTRICTED DISCHARGE (cfs):  

AUTHORIZED SIGNATURE   DATE 

PLEASE ATTACH DRAINAGE PLAN CHECKLIST TO 
ASSURE ALL INFORMATION IS PRESENT FOR 

THE REVIEW 
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DRAINAGE PLAN CHECKLIST 

 

In order for the Owner, Developer, or Builder to be in compliance with the Stormwater Ordinance  e/she 

shall submit to the DPW Superintendent for review by the City Engineer, three complete sets of the site 

drainage and grading plan, and one copy of the calculations for allowable discharge and on-site storage 

requirements, as prepared by a Registered Professional Engineer or Architect. A copy of the completed 

checklist will be sent with all submittals. 

 

 

Each of the following items shall be included on the plan: 

 

                  Total acres of site. 

 

                  Total acres of watershed draining through the site outlet 

 

                  Drainage district lines including sub-district lines contributing to individual storm sewers 

and rear lot drainage systems. 

 

                  Location of site including dimension to nearest intersection road or section line. 

 

                  Existing ground elevations at maximum 50' centers, including shots on perimeter of site 

and 50' beyond or contour lines at 1-ft intervals extending 50 feet beyond the site limits. 

 

                  Elevations of ground, edge of pavement, and buildings within 50' of site. 

 

                  Top of curb, gutter, ditch line, and centerline of road elevation at maximum 50' intervals. 

 

                  Existing storm catch basins, manholes, sewers, and culverts showing rim and invert 

elevation(s). 

 

                  Proposed elevations showing parking lot grades and control and building elevations. 

 

                  Lawn/landscape areas. 

 

                  Location, size, length, slope, and type of proposed storm sewer and rear lot drains. 

 

_________        Rim and invert elevation(s) of proposed manholes and catch basins, including rear lot 

drainage      

 

                  Location of on-site storage showing contour line for the top of storage elevation. 

 

                  Provide sufficient dimensions, cross-sections, profiles, tie downs, etc. to determine the 

location and size of proposed storm sewers and detention areas.  This information will be 

used for verifying proposed detention volume calculations in grassed and paved areas. 

 

                  Location of restrictor and proposed restrictor detail(s). 

 

________ Location and elevation of the Emergency Overflow.  
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 DRAINAGE PLAN - CHECKLIST (Continued) 

 

 Each of the following items shall be included in the submitted calculations: 

 

                  Drainage District and impervious factor. 

 

                  Calculation of maximum allowable discharge (Obtain impervious factor from the 

Township Engineer). 

 

                  Calculation of on-site storage required. 

 

                  Calculation of storage volume provided. 

 

                  Calculation of restrictor size. 

 

                  Hydrologic & Hydraulic Calculations for sizing storm sewer systems, which will be 

maintained by a public agency. 

 

                  Hydrologic and Hydraulic calculations showing there will be no adverse impacts 

upstream or downstream of the proposed development. 

 

 

Beyond City of Frankenmuth requirements, the Owner/Developer may be required to submit applications 

for permit with all agencies that regulate stormwater within the area of development.  These may include 

Michigan Department of Transportation, Michigan Department of Environment, Great Lakes and Energy, 

Saginaw County Public Works Commissioner, or the Saginaw County Road Commission. 

 

 

Revised, 2019 
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REQUEST FOR EXEMPTION 

CITY of FRANKENMUTH 

STORM WATER POST CONSTRUCTION CONTROLS 

  

 

Development Name:____________________________________________________________________ 

 

Development Location:__________________________________________________________________ 

 

Total Area of Site:_____________________Acre(s) 

 

Existing Impervious Area:_______________Acre(s) 

 

Proposed Impervious Area:______________Acre(s)          % Change in Impervious area____________% 

 

Has this site had a previous exemption?                               Yes_____    No______ 

 

Is any existing impervious area being removed?                  Yes_____    No______ 

 

Is any existing storm sewer being removed?                        Yes_____    No______ 

 

Is any existing detention storage area being disturbed?        Yes_____    No______ 

 

Developer: 

 

 Name:  

 

 Contact Person:___________________________________________________________ 

 

Telephone:  

 

Email:  
 

Engineer: 
 

Name:  
 

Contact Person:___________________________________________________________ 
 

Telephone:  

 

Email:  

 
Note:  A site plan, including the existing site features, proposed site features, and a location map 

must be included with this request form. 
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APPENDIX B – Permits & SESC info 
1 List of Agencies to obtain various permits 

2. Soil Erosion & Sediment Control permit(s) Local & State 
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List of Agencies & Forms 
To assure that all agency forms are as up to date as possible the City of Frankenmuth has provided the 

following web site addresses where various forms may be attained for use by developers and design 

engineers. 

 

 

1. MICHIGAN DEPARTMENT OF TRANSPORTATION PERMIT APPLICATION FOR 

USE OF RIGHT-OF-WAY, is available at: 

 

http://mdotcf.state.mi.us/public/webforms/public/2490.pdf 

 

2. MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES and ENERGY 

(EGLE) STORMWATER DISCHARGE PERMIT APPLICATION, is available on the 

MiWaters Online Database System at: 

 

https://miwaters.deq.state.mi.us/miwaters/#/external/home 

 

3. MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES and ENERGY 

(EGLE) JOINT PERMIT APPLICATION is available on the MiWaters Online Database 

System at: 

 

https://miwaters.deq.state.mi.us/miwaters/#/external/home 

  

4. EGLE Notice of Coverage and Notice of Termination forms for Construction sites of 5 acres 

or more in size are available on the MiWaters Online Database System at: 

 

https://miwaters.deq.state.mi.us/miwaters/#/external/home 

  

 
 
 
 
 
 
 
 
 
 
 

http://mdotcf.state.mi.us/public/webforms/public/2490.pdf
https://miwaters.deq.state.mi.us/miwaters/#/external/home
https://miwaters.deq.state.mi.us/miwaters/#/external/home
https://miwaters.deq.state.mi.us/miwaters/#/external/home
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A general procedure for Soil Erosion and Sediment Control (SESC) and NPDES permits to 

discharge stormwater from construction sites: 
There have been changes in the permitting for construction sites for contractors, developers, 

municipalities, and other public agencies.  These rules took effect at the date listed below; everyone 

must adhere to these changes and be aware of them. 

EFFECTIVE DATE – MARCH 10, 2003 

General procedure to follow: 

Site has a soil disturbance of 1 to <5 acres: 

Apply for Soil Erosion Sediment Control permit from either the County Enforcement Agency (CEA) or 

Municipal Enforcement Agency (MEA). The Saginaw County Public Works Commissioner is the County 

Enforcement Agency.  

The following site offers a direct link to the Soil Erosion and Sedimentation Control Permit: 

 http://www.saginawcounty.com/Docs/publicworks/FillInForms/Permit_Application_SESC.pdf 

The NPDES discharge permit for this site is covered by the “permit by rule"; no permit or application 

needs to be filled out for the state. 

Note:  If client is an APA (authorized public agency for soil erosion and sediment control) they still must 

follow the permit by rule, they do not need a SESC Permit as they have procedures approved by EGLE.  

The rules are at the following site: 

https://www.michigan.gov/documents/deq/wb-stormwater-ConstructionQA_248586_7.pdf  

Site has a soil disturbance of 5 or more acres: 

Apply for Soil Erosion Sediment Control permit from either the county enforcement agency (CEA) or 

municipal agency (MEA) first. 

Then fill out the NPDES Notice of Coverage form for discharges from the construction site on the 

MiWaters website. 

To apply, renew, or terminate permit coverage, go the MiWaters website at 

https://miwaters.deq.state.mi.us/miwaters/external/home and log into your account.  If you don't 

already have an account, view the tutorial on how to establish your account. Once you have an account 

established, you may: 

• apply for permit coverage by searching for Notice of Coverage Application, 
• renew by searching for Notice of Coverage Renewal, or 
• terminate your permit by searching for Notice of Termination.  

Once the state receives the form, the site is covered. 

Note:  If client is an APA (authorized public agency for soil erosion and sediment control) they still must 

obtain and fill out the NPDES Notice of Coverage to discharge stormwater from a construction site; they 

do not need SESC Permit as they have procedures approved by EGLE. 

http://www.saginawcounty.com/Docs/publicworks/FillInForms/Permit_Application_SESC.pdf
https://www.michigan.gov/documents/deq/wb-stormwater-ConstructionQA_248586_7.pdf
https://miwaters.deq.state.mi.us/miwaters/external/home
https://www.michigan.gov/deq/0,4561,7-135-3313_72753-360888--,00.html
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https://www.michigan.gov/documents/deq/wb-stormwater-ConstructionQA_248586_7.pdf  

Once the project site is stabilized and has good vegetative cover, remember to fill out a project 

termination form on the MiWaters website.  

Determine inspection responsibilities: 

Make sure that SESC issues are an agenda item at the pre-bid meeting and at the pre-construction 

meeting.  Do not just put a note on the plans that SESC is the contractor’s responsibility; make sure they 

are fully aware of their site responsibilities.  Remember that the owner of the project is ultimately the 

responsible party, the EGLE or enforcing agency will be fining them.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.michigan.gov/documents/deq/wb-stormwater-ConstructionQA_248586_7.pdf
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APPENDIX C – Operation & Maintenance 
1. Example Storm System Operation & Maintenance Plan 

 
2. Operation & Maintenance Guidelines 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Operation & Maintenance Plan for 

Stormwater Drainage Systems, Structural & 

Vegetative Best Management Practices (BMPs) 
 
 

< Please insert name of site> 

<Location> 

This Operation & Maintenance Plan is to be completed for development or re-development of all 

commercial, industrial, subdivision and condo developments that disturb at least one or more acres, 

including projects less than an acre that are part of a larger common plan of development or sale and 

require the operation and maintenance of stormwater drainage systems and/or structural and vegetative 

best management practices.  

I. Responsibility for Maintenance:  

A. During Construction: <name of site> (contractor) has the responsibility to perform the 

maintenance.  

B. Following Construction: <name of site> is responsible to perform the maintenance. 

1. Routine maintenance of the stormwater facilities must be completed on a 

scheduled basis by the owner or lessee.  All catchbasins/manholes/rear yard 

basins, detention basins, flow restrictors, or other stormwater structures must 

be maintained and inspection on a scheduled basis. 

2. Any structural and/or best management practices (BMPs) must be installed and 

implemented properly to meet the performance standards.  

3. If the site is notified by the local DPW, zoning administrator or municipal 

engineer, either verbally or in writing, within 10 calendar days of this 

notification action is required, unless other acceptable arrangements are made 

with the <municipality name>.  Emergency maintenance (when there is 

endangerment to public health, safety or welfare) shall be performed 

immediately upon receipt of verbal or written notification. If the <name of site> 

fails to act within these timeframes, the <municipality name> or successors may 

perform the needed maintenance and assess the cost against the <name of 

site>, plus an administrative fee.  

 

II. Funding: 

The <name of site> is required to pay for all continued maintenance activities. 
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III. Maintenance Tasks and Schedule: 

A. During Construction:  

1. Properly plug and abandon any existing storm sewer to prevent any sediment 

from entering the existing system.  

2. Establish and maintain soil erosion and sediment control ‘BMP’s to prevent 

sediment from leaving the site.  

 

B. Post-Construction:  

1. Perform scheduled semi-annual inspections and inspections following major 

storm events to check for floatables and debris within the system. Remove 

floatables and debris as required.  

2. Annually inspect for sediment within the catch basin sumps. Removal of 

sediment is required if within 12 inches of an inlet or outlet pipe in the 

structure.  

3. Every annually inspect the structural elements of the storm system (restrictor, 

catch basins, etc.) noting any failures. Correct as needed.  

4. If catch basin inserts are in place, inspect every 6 months and replace screens, 

filters or cloth as necessary for the particular type of insert. 

5. Mow detention basins on a regular basis; no cattails, Phragmites, or other plants 

can grow unrestricted in these basins. 

6. Ensure long-term operation and maintenance of all structural and vegetative 

best management practices installed and implemented.  

 

IV. Records:  

A. The <name of site> shall keep a written log of both preventive and corrective 

maintenance activities. At minimum, the log shall contain the date of the inspection, the 

reason for the inspection, the conditions encountered and the resulting activities. The 

log shall be available for review at the request of the <name of municipality>.   

B. If a site is sold to another, this Operation and Maintenance agreement must be 

transferred to the new owner and the <name of municipality> must be informed of the 

change in ownership within 14 days of the sale. 

C. Annually, a compliance statement must be sent to <insert tracking site>. The owner or 

operator of the site will at minimum provide the date of inspection(s) and any 

maintenance performed, if applicable. This can be accomplished by email to the email 

address listed below of the responsible party. 

D. If the owner or operator of the site does not respond to the compliance statement with 

verification of site inspection and maintenance of stormwater structural controls and 

best management practices within 14 days from the day of receiving the email, the 

municipality, or representative for the municipality, will perform an inspection and an 

administrative fee will be charged to the owner or operator.   
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V. Site Access:  

A. If there is a drainage issue/problem on a site that has to do with the storm drainage 

system, best management practices, or is discharging too much stormwater or water 

that does not appear to meet water quality standards, the owner must let the 

municipality or designee onto the property for the following:  

1. Inspect the structural or vegetative best management practice(s), drainage 

issue/problem, or discharge problem. 

2. Perform the necessary maintenance or corrective actions neglected by the BMP 

owner or operator.  

B. Any and all necessary maintenance or correction actions that the <name of 

municipality> must perform will be charged to the owner or operator of <name of site>. 

 

VI. Operation and Maintenance Verification:  

I have read this document and agree to implement the operation and maintenance procedures listed 

for this site to protect stormwater quality leaving this site and to ensure best management practices 

are installed and being implemented.  

 

Printed Name(s)______________________________________________________ 

 

_________________________________________              ____________________________ 

Authorized Signature           Date 

Email address of responsible party: _____________________________________________ 

NOTE: if the above person responsible for Maintenance and Operation is no longer responsible for 

this site a new contact and email must be provided to the (city, township, DPW/S) within 5 business 

days. 
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OVERVIEW of Operation & Maintenance of BMPs 
 
Regulated Municipal Separate Storm Sewer Systems (MS4s) are required to address maintenance as part 
of their Stormwater Pollution Prevention Program, as described in two of the required minimum control 
measures:  

• Post-Construction Runoff Control Minimum Control Measure Ensure adequate long-term 
operation and maintenance of controls which are designed to reduce of prevent pollution from 
leaving a site development or re-development and enter into a municipal separate storm sewer 
system 

• Pollution Prevention/Good Housekeeping Minimum Control Measure Develop and implement an 
operation and maintenance program with the goal of prevention or reduction of pollutant runoff 
from municipal operations into the storm sewer system.  

 
Because of its function, the stormwater conveyance system collects and transports urban runoff which 
may contain certain pollutants from an urban setting.  Maintaining catch basins, stormwater inlets, and 
other stormwater conveyance structures on a regular basis will remove pollutants, prevent clogging of 
the downstream conveyance systems, restore catch basins' sediment trapping capacity, and ensure the 
system functions with the properly designed hydraulics to prevent flooding.  As part of the Cass River 
Watershed Management Plan’s and the City of Frankenmuth’s efforts to ensure proper maintenance and 
effectiveness of these drainage systems. It is highly recommended that property owners, developers and 
design engineers and architects review and apply the following approaches, protocols, and requirements 
provided in this manual.  These collective maintenance procedures should be reviewed by maintenance 
and grounds staff.   It also would be necessary to update these practices based on new construction on 
municipal, industrial or commercial property.  The intention of this section is to have it as a standalone 
BMP maintenance manual which will be in the appendix of this document and a digital version provided 
to the Township.  Any new development will be provided with a copy of this to assist in maintaining their 
private on-site BMPs for stormwater management in commercial, industrial and high-density residential 
areas.  
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1. Catch Basin/Inlet Structures 
 
DEFINITION:  Catch basins collect 
surface runoff for storm drains that 
are typically located directly 
underneath them.  Catch basins are 
typically located at low spots in 
parking lots, along curbs and road 
edges, and where storm drain pipes 
combine flows.  
 
FUNCTION:  Most catch basins have 
some storage in the bottom that 
never drains to an outflow pipe. 
This permanent storage area is 
intended to trap sediments, debris, 
and other particles that can settle 
out of stormwater.  This storage 
area is called a “sump” and it helps prevent clogging of downstream pipes and washing of these solids 
into receiving waters. 
  
MAINTENANCE 
Cleaning catch basins regularly is one of the most important stormwater source control measures that a 
business can take.  All the solids and stagnant water collected from catch basin sumps must be disposed 
of properly. The sump contents shall not be flushed into the catch basin outflow pipe. Perform regular 
inspections of the basins and their grates. Remove trash and collected sediment when 60% of the sump 
depth has been filled or sediments are within 6 inches of the bottom of the outlet pipe. It should be 
apparent that the use of other Best Management Practices, BMPs, such as frequent sweeping of parking 
lots, covering activity areas, reducing activity occurrence, and containing run-off from activity areas will 
help reduce catch basin cleaning frequency, thus saving time and money. All businesses and agencies 
should set up maintenance schedules to coordinate BMP maintenance efforts, resulting in reduced catch 
basin cleaning frequencies. Use of catch basin inserts such as filter socks, absorbent pillows, and filter 
baskets require an increased inspection frequency to prevent plugging and flooding. 
 
MAINTENANCE STEPS: 
 

1. Staff should regularly inspect facilities to ensure the following: 

• Immediate repair of any deterioration threatening structural integrity. 

• Cleaning of the catch basin before the sump is 60% full or within 6-inches of the bottom of 
the storm pipes.  Catch basins should be cleaned as frequently as needed to meet this 
standard. 
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2. Clean catch basins and storm drain inlet grates 
in high pollutant load areas just before the wet 
season (fall & spring) to remove sediments and 
debris accumulated during the summer or 
winter. 

 
3. Conduct inspections more frequently during the 

wet season for problem areas where sediment or 
trash accumulates more often.  Clean and repair 
as needed. 

 
4. Keep accurate logs of the number of catch 

basins cleaned. 
 

5. Contract with a business which has a vactor Truck 
which can clean these systems effectively and 
know how to dispose of the waste materials 
properly. 

 
6. Store wastes collected from cleaning activities of 

the drainage system in appropriate containers or 
temporary storage sites in a manner that 
prevents discharge to the storm drain if this activity is not done by an agency with a vactor 
Truck. 

 
7. Dewater the wastes from catch basin 

sumps by discharging the collected 
material into the sanitary sewer if 
permitted.  Water should be treated 
with an appropriate filtering device 
prior to discharge to the sanitary 
sewer.  If discharge to the sanitary 
sewer is not allowed, water should be 
pumped or vacuumed to a tank and 
properly disposed of.  Do NOT dewater 
near a storm drain, river or stream. 

 
8. Except for small businesses with 

relatively few catch basins which may be 
cleaned manually, most commercial, 
industrial or municipalities will require 
mechanical cleaners such as educators, 
vacuums, vactor trucks, or bucket 
loaders. 

 

9. All material extracted from catch basins should be hauled to a WWTP, dried on drying beds and 
then hauled to a licensed landfill.  Use MDEQ Catch Basin Guidelines located at: 
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https://www.michigan.gov/documents/deq/wrd-stormwater-catch-basin-
guidance_579858_7.pdf 

 

 
This is what you want to see a clean inlet grate, NOT a clogged one like the one above. 

 
The following is a good training video on catch basin cleaning and all the steps involved:   
https://www.youtube.com/watch?v=K6rToMz0D_M 
 

2.  Catch Basin Inserts 
 
DEFINITION:  There are two types of catch basin inserts:    

• A fabric or geo-synthetic material which can be placed into the catch basin under the inlet grate 

• A plastic or metal framed insert which mounts in the catch basin under the inlet grate.   
 
FUNCTION:  This best management practice is used to assist in the removal of sediments from the storm- 
water runoff.  It stops silt from entering catch basins, which over time would need to be cleaned out.  
These BMPs are also referred to as basin bags and can assist in preventing debris from entering into the 
system.   Some of the bags or inserts are made of geosynthetic products designed to be efficient and re-
useable which makes the disposal of eroded silt an easier job. Some of the products come with inserts 
which also capture hydrocarbons / petroleum products which removes this pollutant from the waste 
stream. They can also be highly specialized filters which can capture and remove various industrial or 
commercial pollutants such as heavy metals like copper, lead, etc., in stormwater runoff on sites when 
these BMPs are properly designed and implemented. 
 
MAINTENANCE 
 
The geotextile (cloth or fabric) types of catch basin inserts must be properly placed into the catch basins 
and must be sized properly to fit the inlet grate of the catch basin.  Document the date this BMP was 
placed and keep a record of cleaning and inspections.  At a minimum, these BMPs should be inspected 
twice per year and cleaned at that time.  In preparing to remove a silt sack or fabric insert be careful, some 
of these can be very heavy if they have collected a lot of sediment.  It is not unusual for these sacks to 
weigh up to and exceeding 100 pounds.  DO NOT drop them into the catch basin, it will only create more 
work for you. 
 
Once removed from the catch basin cleaning can be as simple as emptying the contents of the fabric sock 
or bag and using a hose to clean wash it out.  It is best to do this cleanout on a vegetated area away from 
the storm drainage system.  The sediment and debris should be disposed of properly.  

CLEAN  CLOGGED  

https://www.youtube.com/watch?v=K6rToMz0D_M
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 The disposal can depend on the commercial or industrial setting or parking area.  If you are not sure call 
your local waste management provider or the local department of public works for guidance.  But 
overall, remember the job of this insert is to remove sediment and trash which are pollutants. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The following links will provide additional information on the various types of catch basin inserts used to 
prevent polluting materials from entering the storm system and how to install the inserts.  
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https://www.youtube.com/watch?v=M4abexrird8     https://www.youtube.com/watch?v=7ktG3jmXFEA 
 
 

 
3.  Storm Drain Conveyance System (pipes) 
 
DEFINITION:  PIPES MADE FROM EITHER, CONCRETE, PLASTIC, VITREOUS CLAY, OR METAL WHICH CONVEY STORMWATER 
FUNCTION:  PROPERLY SIZED THESE SYSTEMS CAN CONVEY STORMWATER ON A SITE FROM THE COLLECTED SOURCE OF THE 

STORMWATER TO ITS FINAL DESTINATION 
MAINTENANCE   

1. Locate reaches of storm drain with 
deposit problems and develop a flushing 
schedule that keeps the pipe clear of 
excessive buildup. 
 

2. Look for sinkholes on the property in line 
with the pipes locations, this may indicate 
a broken pipe in need of repair. 
 

3. Are there exposed soils near the inlet 
grate where dirt can enter the system 
freely? 
 

4. Consider putting in a Silt SackTM, or other type of inlet insert to trap sediment at the inlet. 
 

5. Collect flushed effluent and pump to the sanitary sewer for treatment. 
 

4.  Bio-Retention/Rain Gardens 
 
DEFINITION:  A rain garden is a functional landscaped area constructed to capture and hold stormwater so 
that it infiltrates into the soil rather than becoming surface runoff. Rain gardens not only beautify an area, 
they bring larger benefits to the environment, both locally and beyond. 
 
FUNCTION:  Rain gardens try to re-create the 
natural water cycle and reduce water 
quality problems. A rain garden is a 
shallow, landscaped basin that pools 
stormwater runoff on its surface allowing it 
to slowly infiltrate into the soil. Infiltration 
through the soil removes solid and 
dissolved pollutants. Some of the filtered 
stormwater recharges the groundwater 
while some is held in the pore spaces 
between the soil particles and rocks. Both 
groundwater and pore space water are 
available to plants.  

Q:\Proj2015\122988SG2015 - Kochville SAW Grant\Photos\Target 

 

https://www.youtube.com/watch?v=M4abexrird8
https://www.youtube.com/watch?v=7ktG3jmXFEA
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Bioretention is the process in which contaminants and sedimentation are removed from stormwater 
runoff. Stormwater is collected into the treatment area which consists of a grass buffer strip, sand bed, 
ponding area, organic or mulch layer, planting soil, and plants. 
 

Each of the components of the bioretention area is 
designed to perform a specific function. The grass 
buffer strip reduces incoming runoff velocity and 
filters particulates from the runoff. The sand bed also 
reduces the velocity, filters particulates, and spreads 
flow over the length of the bioretention 
area. Aeration and drainage of the planting soil are 
provided by the 0.5 m (20 in) deep sand bed. The 
ponding area provides a temporary storage location 
for runoff prior to its evaporation or infiltration. 
Some particulates not filtered out by the grass filter 
strip or the sand bed settle within the ponding area.[1] 

The organic or mulch layer also filters pollutants and provides an environment conducive to the growth 
of micro-organisms, which degrade petroleum -based products and other organic material. This layer acts 
in a similar way to the leaf litter in a forest and prevents the erosion and drying of underlying soils. 
Planted groundcover reduces the potential for erosion as well, slightly more effectively than mulch.  
 
The clay in the planting soil provides adsorption sites for hydrocarbons, heavy metals, nutrients and other 
pollutants. Stormwater storage is also provided by the voids in the planting soil. The stored water and 
nutrients in the water and soil are then available to the plants for uptake. The layout of the bioretention 
area is determined after site constraints such as location of utilities, underlying soils, existing vegetation, 
and drainage are considered. Sites with loamy sand soils are especially appropriate for bioretention 
because the excavated soil can be backfilled and used as the planting soil, thus eliminating the cost of 
importing planting soil. An unstable surrounding soil stratum and soils with a clay content greater than 25 
percent may preclude the use of bioretention. However, if the bioretention areas are underdrained(tiled) 
and tied into the existing drainage system they can work to slow down the peak of a storm event and 
provide the filtration component of the system. 
 
MAINTENANCE 

1. Ensure the bio-retention area is easily accessible for maintenance.  
2. Re-mulch void areas.  
3. Treat diseased trees and shrubs. 
4. Mow turf areas.  
5. Water plants daily for two weeks at the project completion, when applicable.  
6. Inspect soil and repair eroded areas and remove litters and debris monthly, or on an as 

needed basis.  
7. Remove and replace dead and diseased vegetation twice per year, or on an as needed basis  
8. Add mulch and replace tree stakes and wires once per year, or on an as needed basis.  
9. Do not drive on these areas or compact the soils by storing snow piles on these sites as it will 

affect the infiltration rates significantly. 
10. Check observations wells immediately following a major runoff event to verify that the pre-

filters are functioning correctly.  
11. Schedule dry weather inspections. 

https://en.wikipedia.org/wiki/Bioretention#cite_note-EPA_Fact-1
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12. Inspect overflow channels annually, clean when 25% of capacity is lost due to sediment.   
 

5.  Vegetated Swales/Bio-Swales 
 
DEFINITION:  A bioswale or vegetated swale is a form of bioretention used to partially treat water quality, 
attenuate flooding potential and convey stormwater away from critical infrastructure. These systems are 
linear, with length to width dimensions greater than the typical 2:1 which is applied to bioretention cell 
design. 
 
FUNCTION:  These open channel broad drainage ways are designed to convey stormwater runoff.  They are 
often used as an alternative to, or an enhancement of, traditional stormwater piping.  Bioswales are often 
integrated into parking lot and road medians and parallel to roadways to infiltrate and treat a portion of 
the stormwater volume.  These systems can often be integrated into existing ditch and swale systems to 
increase their treatment function.  Where soils are well drained, infiltration can also be facilitated in the 
swale by placing weirs or gravel check dams’ perpendicular to the flow path, slowing flow velocity and 
causing small volumes of water to be captured in the swale.  This allows for more time for infiltration of 
the stormwater into the system. 

 
 
MAINTENANCE 
Again, if these types of systems are used in the Saginaw Valley they should have an underdrain to provide 
better drainage in the regions heavy soils which do not permit groundwater recharge. 
 

1. Inspect pea gravel for clogging and remove any issues.  
2. Inspect grass alongside slopes and the bed of the swale for erosion and the formation of 

rills and gullies; attend to and correct on an as needed basis.  
3. Inspect structural and vegetative components annually and after major runoff events. 
4. Check embankments for stability and growth that could alter the strength of the 

structure.  
5. Remove trash, debris, and burrowing animals.  
6. Replenish vegetation, grass species, and wetland species on an as needed basis.  
7. Keep grass mowed to a height of 3-4 inches to provide sufficient performance of removing 

pollutants.  
8. Check for areas of compaction if people are walking through the swale. Compaction of 

the soil will influence overall performance of the system.  
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6.  Restrictor Outlets 
 
DEFINITIONS:  Detention basins have an unrestricted inlet into the basins; however, they are designed to 
“detain” stormwater runoff and release it at a specific rate or time frame after a storm event.  Therefore, 
the outlet must be an engineered structure or system designed to meet the criteria for allowable 
discharge rates.  A restricted outlet can be simply a smaller outlet pipe, a series of different sized holes in 
a pipe, a filter system, a plate restrictor over the outlet pipe or a simple end cap over an outlet pipe with 
a small diameter hole cut into it to restrict the flow into the pipe.   
 
FUNCTION:  These restrictors must be specifically engineered and placed at precise elevations to function 
properly on an outlet structure.  The outflow from a detention basin depends on the type and the size of 
the outlet structure. A relationship between the stage and the discharge can be determined from the 
hydraulics of these structures. Primary outlets provide the critical function of the regulation of flow for 
structural stormwater controls. They may be configured as a single outlet or can be configured with 
multiple outlet devices to provide multi-stage outlet control. For a single-stage system, the outlet can be 
designed as a simple pipe or culvert. For multi-stage control structures, the inlet is designed considering 
a range of design flows. All detention basins are designed with a secondary outlet, sometimes called an 
emergency or auxiliary spillway. 
The following are descriptions of the various types of restricted outlets for detention basins or systems. 
 

1. Orifices 
DEFINITIONS:  An orifice is a circular or rectangular opening of a prescribed shape and size. The 
flow rate depends on the height of the water above the opening and the size and edge 
treatment of the orifice.  
MAINTENANCE: Ensure there is no damage to orifice resulting in discharge at a faster rate than 
designed. Clear all nearby debris to inhibit clogging from debris.  
 

2. Perforated risers 
DEFINITIONS:  A riser pipe is a vertical pipe with various perforations made in its walls. These 
perforations are designed to control discharge rates based on the water level. As the water level 
quickly goes up in a large storm event, more perforations will begin discharging, thus increasing 
the capacity of the system to handle stormwater.  
MAINTENANCE: Ensure that riprap around the inlet and outlet structures within detention basins is 
intact and replace when the riprap is clogged with sediment and debris. If there is a gravel filter 
around the standpipe, remove and replace the gravel if there is stagnant water building up in the 
basin.  Use non-woven filter fabric on the outside of the new gravel filter until sediment clears out 
of the system, then remove the nonwoven filter fabric. Check that restrictors do not have damage 
or clogs that can alter the designed discharge rate.  

 
3. Pipes/culverts 

DEFINITIONS: In larger scale situations, simply constricting flow with a smaller pipe suffices to 
meet the discharge rate criteria.  
MAINTENANCE: Verify that there is no debris inhibiting flow. Check pipe for any damage that may 
compromise pipe structures such as cracks, separations, or in the case of CMP, corrosion.  

 
4. Sharp or Broad Crested Weirs. 
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DEFINITIONS: Is a specifically design devise which can restrict flows based on its shape and 
length and height.   These are used inside larger structures such as manholes or junction 
chambers which block flow and restrict it to specific design parameters for flow based on 
elevations. 

MAINTENANCE: Verify that there is no debris inhibiting flow. Check weir for any damage that may 
compromise the structural shape such as cracks, separations, or in the use of metals, corrosion. 

 
 
Examples:  

 

  
 

7.  Detention Basins / Retention Basins 
 
DEFINITIONS:   
DETENTION BASIN:  A detention basin is an excavated area installed on a site development project or as a 
larger flood control project for a county or municipality.  These basins are used to store stormwater runoff 
from a site to manage water quantity from entering a municipal separate storm sewer system (MS4) and 
to assist in protecting water quality also.  It is considered a best management practice (BMP) which can 
provide localized flood protection in residential subdivisions, commercial shopping/business or industrial 
areas.  The size of detention basin is determined by the impervious area of the site and the rate at which 
stormwater is discharged is determined by the capacity or ability of the MS4 to handle the flow of the 
contained or detained stormwater runoff.   There are two types of basins, dry and wet: 
 

1. DRY DETENTION BASIN:  A dry basin is one which stores the stormwater runoff for a prescribed time 
and empties almost completely.  It is usually a mowed landscape feature and is maintained in turf 
grass or with wetland plant species and trees to provide a more aesthetically pleasing feature for 
the site.  The stormwater will be stored anywhere from 6 to 24 hours depending on when it was 
designed.  The longer the storage time the better the water quality can be when it is slowly 
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discharged.  However, it the basin has water in it for more than 48 hours there is a problem with 
the basin! The outlet may be plugged with debris.  See “restrictors” 

 
2. WET DETENTION BASIN:  A wet detention basin maintains a certain level of water in it to provide a 

water feature for the site.  However, there is still a storage component which is used during storm 
events.  Again, this basin is designed to detain a specific amount of stormwater on the site and 
slowly release it to the MS4 which drains the district this feature is in.  These basins are also used 
as an aesthetic feature on a site which will have a fountain or water fall type of feature using the 
stored water.  These wet basins also provide a better water quality management scenario. 

 
RETENTION BASIN:  A retention basin is used to manage stormwater runoff to prevent flooding store 
stormwater runoff from a site.  It can be an artificial lake with vegetation around the perimeter and 
includes a permanent pool of water in its design.  The fundamental difference between detention and 
retention basins is that there is no discharge to a storm conveyance system.  Retention basins solely rely 
on evaporation and infiltration to discharge water, whereas detention basins have an outlet structure 
designed to discharge to other conveyance systems.  
 
It is also referred to as an infiltration basin which is designed to direct stormwater to groundwater through 
permeable soils. 
 
Retention basins are frequently used for water quality improvement, groundwater recharge, flood 
protection, aesthetic improvement or in any combination. They are an attempt to mimic the natural 
absorption of a forest or other natural process which was lost during a site development project.  Water 
resource engineers, developers and architects try to implement these structures in their site designs to 
blend into communities to be viewed as a natural feature. For example, at a golf course or in a residential 
subdivision. 
 
In urban areas, impervious surfaces (roofs, roads) reduce the time spent by rainfall before entering into 
the stormwater drainage system. If this runoff is not addressed, it will cause widespread flooding 
downstream. The function of a stormwater retention basin is to contain this runoff and release it slowly. 
This slow release mitigates the size and intensity of storm-induced flooding on downstream receiving 
waters. Stormwater basins also collect suspended sediments, which are often found in high 
concentrations in stormwater due to urban areas or sediment on streets in the drainage area contributing 
to the basin. 
 
 
 
MAINTENANCE  

1. Clean out any accumulated trash in the basin as needed or following massive storm events.  
Dispose of trash properly. 

2. Inspect for invasive plant species and remove or eradicate following proper procedures. 
3. Maintain vegetation properly, per applicable ordinances. 
4. For a detention basin, check the inlet and outlet structures and assure that flow restricting 

devises are not blocked and are operating properly.  (may also need to additionally examine 
during wet weather event) 

5. Mow turf areas at least twice per year.  Once in early summer and after the annual weeds 
have flowered.  

6. Remove and replace dead and diseased vegetation to minimize obstruction of outlets.  
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7. When the vegetation covers less than 40% of the soil surface, seed in accordance with new 
seedlings recommendation. When the vegetation covers more than 40% and less than 70%, 
over-seed in accordance with exiting vegetated surfaces recommendations.  

8. Regularly inspect the embankments to ensure structural stability and for eroded areas.  
9. Ensure that riprap around the inlet and outlet structures within detention basins is intact and 

replace when the riprap is clogged with sediment and debris.  
10. Inspect for sediment/debris accumulation at the inlet pipes and riprap. 
11. Do not use pesticides, herbicides, or fertilizers.   
12. Remove soil deposits in detention basins and forebays before loss exceeds 25% of design 

capability.  
13. Document findings and maintenance completed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.youtube.com/watch?v=aLnlEw4j-sU  
 

 

8.  Open Channels 
 
DEFINITION:  Generally seen as a plain ditch, these structures are designed to be a conveyance system 
diverting or directing the flow of stormwater. An open channel structure’s ability to promote water quality 
is based on the design and purpose laid out for it in the design phase. 
FUNCTION:  Depending on design, these structures may serve as a BMP in many forms. Check dams and 
other detention structures may slow water velocities to decrease suspended solids. Water may easily be 
directed to filter media as a method for removing specific pollutants. Riparian vegetation also has the 
capacity to remove large amounts of nutrients from stormwater.   
MAINTENANCE  

1. Consider modification of storm channel characteristics to improve channel hydraulics, to 
increase pollutant removals, and to enhance channel/creek aesthetic and habitat value. (Such 
as two-stage ditches) 
 

2. Regularly mow and remove litter and debris, stabilize eroded side slopes, manage nutrient and 
pesticide use, remove excess vegetation.  
 

https://www.youtube.com/watch?v=aLnlEw4j-sU
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3. Every 10 to 15 years or as needed, remove sediment from channel bottom to restore original 
cross section and infiltration rates.   
 

4. Conduct channel modification/improvement in accordance with existing laws.  Contact either 
the county public works commissioner or the Michigan Department of Environmental 
Quality to investigate which agencies will regulate the proposed activity and which permits will 
be required.  The developer-applicant should also contact local municipal government. 

 
 

9.  Secondary Containment 
DEFINITION:  Placed under storage containers containing potentially hazardous materials, secondary 
containment systems are designed to mitigate the risk of environmental exposure from spills and leaks.  
FUNCTION:  Secondary containment commonly takes the form of an open-faced retention structure 
surrounding the perimeter of the primary container (tanks, barrels).  This proactive design will ensure, 
when properly maintained, minimized exposure of potentially dangerous substances to the environment.  
MAINTENANCE 
Evaluate whether the secondary containment system is adequate for the facility, and whether it is 
maintained to contain oil discharges to navigable waters or adjoining shorelines.  This evaluation may 
include reviewing inspection reports and maintenance records.  Some items that the inspector should 
look for include the following:  

1. Capacity of the system to contain oil as determined in accordance with good engineering practice 
and the requirements of the rule. 

2. Cracks or corrosion in containment system materials (e.g., concrete, liners, coatings, earthen 
materials). 

3. Discoloration. 
4. Presence of spilled or leaked material (standing liquid). 
5. Erosion of the system. 
6. Operational status of drain valves or other drainage controls. 
7. Ensure zero dike or berm permeability especially because of nearby large rooted plants and 

burrowing animals.  
8. Presence of debris. 
9. Level of precipitation in diked area and available capacity versus design capacity. 
10. Location/status of pipes, inlets, and drainage around and beneath containers. 
11. Excessive vegetation that may inhibit visual inspection and assessment of berm integrity; 
12. Drainage records for rainwater discharges from containment areas. 

 
 

10.  Underground Storage  
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DEFINITION:  There are many different types of underground detention or in some cases retention. These 
structures serve a similar purpose as detention and retention basins, but with space savings as the 
priority. These systems work best in areas with high 
infiltration rates and low water tables. Underground 
storage systems may take many forms, such as: 
 
CHAMBER SYSTEMS: The storm chambers designed by 
Cul Tec ®, Stormtech ® and many others are typical.  
These systems are 6-ft to 8-ft long arch shaped 
chambers which vary in height.  They are buried on 
sites with a gravel base and then the system is 
constructed on this layer, then the chambers are 
buried in gravel with at least 12 inches of gravel over the top of the system.  The gravel is lined with a 
nonwoven geotextile fabric to prevent soils from entering the gravel void spaces.   

The life expectancy of these systems is still being determined.  In Saginaw County, there are 
some systems which have been in the ground since 2003 with no issues. 
 
http://www.stormtech.com/usvideo.html 
 
 
UNDERGROUND PIPE STORAGE SYSTEMS: There numerous companies constructing underground stormwater 
storage systems consisting of pipe, either concrete, plastic or corrugated metal pipe.  The most common 

is corrugated metal and concrete pipes.  Use of 
reinforced concrete pipe is effective and has good load 
bearing ability along with longevity.  It is imperative to 
work with a competent and knowledgeable contractor 
who understands the importance of obtaining proper 
compaction up to the haunch line of the pipe. Without 
proper compaction, if this is under a parking lot there 
could be serious issues with the paving after a few 
years. 

An issue with the use of pipe is systems can be 
life expectancy.  If there is caustic groundwater from past land uses or 
just “hard” water, there could be degradation of the pipe material which 
could lead to a collapse of the system if under a parking lot, drive or road. 
 
CELLULAR UNDERGROUND SYSTEMS 
Challenging to clean out settled debris. 
HTTPS://WWW.SUSDRAIN.ORG/DELIVERING-SUDS/USING-SUDS/SUDS-
COMPONENTS/RETENTION_AND_DETENTION/GEOCELLULAR-STORAGE-SYSTEMS.HTML 
 
 
UNDERGROUND VAULT SYSTEM 
Increased ability to support heavy traffic load such as semi-trucks and 
other heavy equipment.  
https://www.youtube.com/watch?v=Mn0ksMM3Hjw 
 

 

http://www.stormtech.com/usvideo.html
https://www.susdrain.org/delivering-suds/using-suds/suds-components/retention_and_detention/geocellular-storage-systems.html
https://www.susdrain.org/delivering-suds/using-suds/suds-components/retention_and_detention/geocellular-storage-systems.html
https://www.youtube.com/watch?v=Mn0ksMM3Hjw
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FUNCTION:  Underground stormwater storage systems are used when space is at a premium on a site.  
While these systems can serve a site well, they have their limitations in site design.  Additionally, these 
systems are expensive to construct.  Where creating a basin on a site may only cost around $2.00 per 
cubic foot of stormwater storage, the cost of underground systems can be upwards of $20.00 per cubic 
foot of stormwater storage or more. 
The open volume of the chamber and the void spaces of the gravel surrounding the chambers creates 
the volume for storage of stormwater.  These systems have a typical isolation row (forebay), which is 
designed to trap, hold and prevent sediment from getting into the rest of the chambers.  The 
stormwater in the isolation rows then filter out of the system through the numerous holes in the 
chambers, through the gravel and then into the void space of the main chamber system and gravel bed.  
There are inspection ports and cleanout ports to remove any sediments which may enter the system.   
MAINTENANCE  
Underground storage structures must be cleaned periodically to remove accumulated trash, grit, 
sediments, and other debris. The installation of catch basins or grates at the inlet will reduce trash 
accumulation, but suspended solids will still be carried into the storage area, where they may settle out 
and accumulate on the bottom of the structure.  The structures need to be cleaned to remove this 
accumulated material, which should be tested to determine if it contains any toxic or hazardous materials, 
and then disposed according to local regulations regarding stormwater residuals. 
 

1. Periodic inspections of the inlet and outlet areas to ascertain correct operation of system and to 
clean materials trapped on grates protecting catch basins and inlet area should be required 
monthly. 

 
2. Routine sweeping and cleaning of impervious drainage areas will reduce floatables and sediment 

loading to underground storage. 
 

3. The primary maintenance concerns are removal of floatables that become trapped and removal 
of accumulating sediments within the system; this should be done at least on an annual basis, or 
as deemed necessary.   
 

4. Proprietary traps and filters associated with storage units should be maintained as recommended 
by the manufacturer.  Confined space safety procedures must be followed by workers entering 
an underground storage facility. 

5. Sediments are best removed mechanically rather than flushing.  If flushing is the only option, then 
great care must be taken not to flush sediments downstream into native waters. 

 
6. Any structural repairs required to inlet and outlet areas should be addressed in a timely manner 

on an as needed basis. 
 

7. Local authorities may require annual inspection or require that they carry out inspections and 
maintenance. 

 
 

http://www.osha.gov/SLTC/confinedspaces/index.html
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11.  Vortex Separators 
DEFINITION: Vortex separators are designed to maximize the path water travels within the structure to 
minimize the number or amount of suspended particles and floatables. While there are many forms vortex 
separators may take, they all run on this same basic principle. 
 
FUNCTION:  The structures within this system are intended to isolate, water, settled out particles, and 
floatables (oil, hydrocarbons, trash). Having proper isolation from these three zones will reduce the 
chances of the pollutant containing materials being re-released in the event of high flow.  
 
HTTPS://WWW.HYDRO-INT.COM/EN/PRODUCTS/DOWNSTREAM-DEFENDERMAINTENANCE 
Maintenance should be conducted during dry 
weather when no flow is entering the system. All 
maintenance, except possibly the attachment of 
sorbent pads (if required), may be conducted 
without entering the DVS structure. Once safety 
measures such as traffic control are deployed, the 
access covers may be removed, and the following 
activities may be conducted to complete 
maintenance:1. Remove floating trash, debris, 
and oils from the water surface using an extension 
on the end of the boom hose of the vacuum truck. 
Continue using the vacuum truck to completely 
dewater the structure through the vortex tubes 
and evacuate all accumulated sediment from the sediment sump. Some jetting may be required to fully 
evacuate sediment from the sump. This is easily achieved by inserting a jet hose through the vortex tube 
opposite the tube used for vacuum hose access.2. If sorbent pads are required and are tethered to the 
structure, only personnel that are OSHA Confined Space Entry trained and certified may enter the 
structure to remove and replace the spent pads.  
3. The structure does not need to be refilled with water after maintenance is complete. The system will 
fill with water when the next storm event occurs.  

 
4. All material removed from the DVS during maintenance must be disposed of in accordance with local 
regulations. In most cases, the material may be handled in the same manner as disposal of material 
removed from catch basins or manholes with sumps. 

 

12.  Pump Stations 
DEFINITION: These locations utilize electric pumps to transport stormwater from one location to another. These 
structures then grant the ability to easily shift between the storing and discharging of stormwater.   
FUNCTION:  Pumps allow water to be transported again the natural hydraulic gradient. This makes them very 
effective at draining low elevation regions or increasing the discharge efficiency of slow drains.   
MAINTENANCE: 

1. Clean all storm drain pump stations prior to the wet season to remove silt and trash. 
2. Do NOT allow discharge from cleaning a storm drain pump station, or other facilities to reach 

the storm drain system or surface waters.  
3. Conduct quarterly routine maintenance at each pump station.  
4. Inspect, clean, and repair as necessary all outlet structures prior to the wet season. 
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5. Sample collected sediments to determine if landfill disposal is possible, or if illegal 
discharges in the watershed are occurring. 

 
 

13.  Oil/Water Separator  
DEFINITION: Oil/water separators are designed to separate emulsified oil/water mixtures into two single 
component products. These products can be specialized to target a specific set of oil parameters to deliver 
optimal separation efficiency.  
FUNCTION:  This type of equipment has many designs that all achieve the same goal. The simplest of forms 
allow water to flow into the tank and across separation plates. As stormwater is pumped across the plates 
oil particles will collect on its surface and grow. Once the particles get big enough, they separate from the 
plates and float to the surface. Oil’s lower density is the fundamental property that this mechanism to 
separate these components.   
HTTPS://WWW.YOUTUBE.COM/WATCH?V=RTMTZTZ1BFI 
 
MAINTENANCE 

1. Inspect the discharge water for obvious signs of poor water quality.  
2. Clean out oil/water separator when sediment depth in bottom of vault exceeds 6-inches in 

depth.  
3. Insect for trash and debris accumulation in the vault. 
4. Inspect for oil accumulations; clean out when oil accumulations exceed 1-inch at the surface 

of the water. Vactor out oil/water separator on an as needed basis and properly dispose of 
material. 

5. Repair inlet or outlet piping damaged or broken and in need of repair. 
6. Inspect the cover for corrosion/deformation. 
7. Inspect for cracks, corrosion, warping and signs of failure.  
8. Inspect, clean, and repair as necessary. 

 

14.  Infiltration Basins   
DEFINITION: Also known as “recharge basins” are stormwater control structures that allow surface water 
to flow into the ground water. This reduces the load of downstream drains and improves general water 
quality.  
FUNCTION:  Taking advantage of fast draining soils and sand, these ponds are designed to allow infiltration 
of stormwater down into the water table. This BMP is less effective in locations with a high-water table, 
compacted soils, slow draining soils, and high levels of suspended particles in water.  
MAINTENANCE 

1. All structural components must be inspected, at least once annually, for cracking, subsidence, 
spalling, erosion and deterioration. Components expected to receive and/or trap debris and 
sediment must be inspected for clogging at least four times annually, as well as after every 
storm exceeding 1-inch of rainfall. 

2. Sediment removal should take place when all runoff has drained from the planting bed and 
the basin is dry. Disposal of debris, trash, sediment and other waste material must be done at 
suitable disposal/recycling sites and in compliance with all applicable local, state and federal 
waste regulations. 

3. Access points for maintenance are required on all enclosed areas within an infiltration basin; 
these access points must be clearly identified in the maintenance plan. In addition, any special 

https://www.youtube.com/watch?v=rTmtzTZ1bFI
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training required for maintenance personnel to perform specific tasks, such as confined space 
entry, must be included in the plan.  

4. The basin must be inspected at least twice annually to determine if the permeability of the 
basin has decreased. Annual tilling of the sand layer, using lightweight equipment, may assist 
in maintaining the infiltration capacity of a surface type system by breaking up clogged 
surfaces. 

5. Mow grass areas frequently  
 

15.  Infiltration Trench 
DEFINITION: Similar in function to that of the infiltration basin, infiltration trenches are applied in a different 
application. These trenches are commonly placed as an edge where large impervious surfaces (parking 
lot) will ultimately slope down to. As it rains, the stormwater will then flow across these surfaces and 
ultimately into the trench where it will be filtered and discharged.  
FUNCTION:  These trenches are commonly rectangular and filled with gravel the act as a filter substrate. 
The filtration efficiency may be increased with the addition of a sand layer at the bottom. Discharge rate 
is improved when an underdrain is added.  
HTTPS://WWW.MICHIGAN.GOV/DOCUMENTS/DEQ/DEQ-WB-NPS-IT_250882_7.PDF 
 
MAINTENANCE 

1. Remove debris from overflow structure.  
2. Inspect pretreatment area and diversion structures for sediment build-up and structural 

damage. 
3. Ensure the trench is dewatering between storms and not bypassing facility. 
4. Check the surrounding grass area for erosion. 
5. Check for adequate mulch cover. 

 

16.  French Drains 
DEFINITION: Very similar in design to infiltration trenches, but fundamentally different since French drains 
are not designed to recharge the ground water. French drains are constructed as a gravel trench with 
tiling placed underneath to facilitate transport of stormwater.  
FUNCTION:  The gravel trough acts as a filter for larger solids while the underdrain assists these small-scale 
drainage systems in quickly draining stormwater.   
HTTP://WWW.BFENVIRONMENTAL.COM/PDFS/FRENCHDRAINS.PDF 
 
MAINTENANCE 

1. Inspect at least four times per year as well as after large storm events.  

2. Dispose of all solids collected by the dry well responsibly.  

3. Clean gutters on a regular basis to ensure system down not get clogged. 

4. If intermediate sump box is used in system, clean out once per year.  

 

17.  Parking Lot Island Filter Systems 
DEFINITION: Essentially vegetated swales, catch basins, and curb cuts combined, these serve as a multi-
faceted improvement to the traditional blacktop parking surface.  
FUNCTION:  Island filters are small greenspaces placed within parking lots designed to have stormwater 
directed towards them. This allows grasses and trees to filter particles out, uptake nutrients, and collect 
trash. Shade from tall trees assist in regulating parking lot temperature in summertime as well.  
MAINTENANCE: 

https://www.michigan.gov/documents/deq/deq-wb-nps-it_250882_7.pdf
http://www.bfenvironmental.com/pdfs/Frenchdrains.pdf


63 | P a g e  
 

1. Check throughout growing season for plant health and signs of any health problems.  
2. Additional water should be done in the first two years during dry periods to assist 

establishment of plants.  
3. Invasive plant management should be a priority as to reduce their spread downstream.  
4. Look for sign of foot traffic through island. Compacted soils inhibit the system’s ability to deal 

with stormwater.  
 

18.  Curb Cuts 
DEFINITION: These disrupt the common vertical form curbs normally take. Curb cuts are a sloped meeting 
between the lower and higher surfaces on each side of the curb. This is useful when directing stormwater 
to other BMPs.  
FUNCTION:  This change in curb structure acts as a pathway for water to travel down. Commonly these cuts 
will be fitted with a concrete apron to facilitate the removal of sediment build up and to minimize erosion 
of unprotected soils.  
MAINTENANCE:  

1. Remove litter, built up sediment, and debris from curb cut structure. This will allow uninhibited 
stormwater flow.  

 

19.  Porous Paver 
DEFINITION: A porous paver is a multi-component system designed to expedite the percolation process 
that naturally occurs in soils. These systems are commonly constructed by forming various layers of 
asphalt, gravel, and stone. Generally, they will begin with a 2-4” top porous asphalt layer that has pore 
spaces of around 16%. These interstitial spaces are much larger than the typical 2-3% pore spaces found 
in conventional asphalt. This increased space will allow stormwater to enter the filter course. This 1-2” 
region contains 0.5” crushed stone and is primarily used to filter the runoff before entering the reservoir 
course. This last layer consists of stone 1.5-3” in diameter. Its role is to store water in high loading 
scenarios where the underlying soil cannot drain it. In some cases where soils contain high amounts of 
clay or silt, such as the Saginaw Valley, the drainage of filtered runoff may be facilitated with a drain.   
 

 
FUNCTION: The function of these structures is to filter pollutants and reduce fine particle transport 

through soil infiltration whilst meeting durability standards of traditional pavers. The increased surface 

areas the water is exposed to will adsorb metals, harbor pollutant degrading bacteria, and attenuate 
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flow. When compared to other BMPs, porous pavers conserve space by replacing the need for 

traditional stormwater management systems.   

 

MAINTENANCE: 

1. Annual inspections should occur following a major storm to check for clogging of courses.  

2. Ensure that the surface is vacuum swept and cleaned with a high-pressure jet hose at least 

four times/year to maintain open pores.  

3. Porous layer clogging may be relieved by drilling half inch holes in the affected areas every 

few feet.  

4. Pot holes and cracks may be filled using traditional patching mixes. This practice is 

permissible until the cumulative surface area of these patches approaches 10% of the total 

space.  

 

20. Filter/Buffer Strips 

DEFINITION: These vegetated spaces serve as a surface barrier between unprotected soils and open water 

courses. Commonly used between crop fields and drains, these structures work to retain topsoil and 

nutrients.  

FUNCTION: As runoff flows through vegetative buffers suspended soils tend to settle out. This is a result 

of the disruptive flow path caused by dense vegetation. These structures can also reduce runoff volumes 

via infiltration.  

MAINTENANCE: 

1. Mow vegetation twice per year, once in the spring and once after the annual weeds bloom.  

2. Remove trash and sediment buildup as needed.  

3. Check integrity of structure by looking for erosion, channel cuts, and dead vegetation.  

4. Do not use fertilizer, pesticides, or herbicides on filter strips which are parallel to a ditch, 

county drain, stream, river or lake.   Maintain at least a 25-ft distance from surface water or 

stormwater conveyance systems. 

 

References: 

 

Riser pipe:  
https://files.nc.gov/ncdeq/Water%20Quality/Surface%20Water%20Protection/SPU/SPU%20-
%20BMP%20Manual%20Documents/BMPMan-Ch05-BMPDesignElem-20090716-DWQ-SPU.pdf 
 

Open Channels: 

http://www.northinlet.sc.edu/lid/FinalDocument/loRes/4.8%20Open%20Channel%20Systems%20low%

20res.pdf 

https://files.nc.gov/ncdeq/Water%20Quality/Surface%20Water%20Protection/SPU/SPU%20-%20BMP%20Manual%20Documents/BMPMan-Ch05-BMPDesignElem-20090716-DWQ-SPU.pdf
https://files.nc.gov/ncdeq/Water%20Quality/Surface%20Water%20Protection/SPU/SPU%20-%20BMP%20Manual%20Documents/BMPMan-Ch05-BMPDesignElem-20090716-DWQ-SPU.pdf
http://www.northinlet.sc.edu/lid/FinalDocument/loRes/4.8%20Open%20Channel%20Systems%20low%20res.pdf
http://www.northinlet.sc.edu/lid/FinalDocument/loRes/4.8%20Open%20Channel%20Systems%20low%20res.pdf
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Porous Pavers 
https://www.montcopa.org/DocumentCenter/View/9735/Green-Sustainable-Parking-Guide-2_10_2016-
Web 
https://www.michigan.gov/documents/deq/deq-wb-nps-pap_250889_7.pdf 

http://urbanwater.melbourne.vic.gov.au/industry/treatment-types/what-is-porous-pavement/ 

Filter strips 
https://stormwater.pca.state.mn.us/index.php?title=MS4_fact_sheet_-
_Vegetated_Swales_%26_Buffer_Strips 
 

Secondary Containment 
https://www.epa.gov/sites/production/files/2014-
04/documents/4_secondarycontainment_impracticability_2014.pdf 
 
 
Underground Storage / Underground Vaults 
http://nepis.epa.gov/Exe/ZyPDF.cgi/P100IL5C.PDF?Dockey=P100IL5C.PDF 
 
 
http://www.lakesuperiorstreams.org/stormwater/toolkit/underground.html 
 
 
Vortex Separator  
http://www.nj.gov/dep/stormwater/pdf/dual-vortex-old-castle-main.pdf 
 
 
U.S. EPA National Pollutant Discharge Elimination System (NPDES) for Bioretention (Rain Gardens)  
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbutton=detail&bmp
=72 
 
 
U.S. EPA National Pollutant Discharge Elimination System (NPDES) for Grassed Swales  
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=factsheet_results&view=speci
fic&bmp=75 
 
Infiltration Basin  
http://www.njstormwater.org/bmp_manual/NJ_SWBMP_9.5.pdf 
 
 
Infiltration Trench 
http://geaugaswcd.com/yahoo_site_admin/assets/docs/Homeowner_infiltrationtrenchCMYK.14012254
5.pdf 
 
 
http://www.stormwatercenter.net/Assorted%20Fact%20Sheets/Tool6_Stormwater_Practices/Infiltratio
n%20Practice/Infiltration%20Trench.htm 
 

https://www.montcopa.org/DocumentCenter/View/9735/Green-Sustainable-Parking-Guide-2_10_2016-Web
https://www.montcopa.org/DocumentCenter/View/9735/Green-Sustainable-Parking-Guide-2_10_2016-Web
https://www.michigan.gov/documents/deq/deq-wb-nps-pap_250889_7.pdf
http://urbanwater.melbourne.vic.gov.au/industry/treatment-types/what-is-porous-pavement/
https://stormwater.pca.state.mn.us/index.php?title=MS4_fact_sheet_-_Vegetated_Swales_%26_Buffer_Strips
https://stormwater.pca.state.mn.us/index.php?title=MS4_fact_sheet_-_Vegetated_Swales_%26_Buffer_Strips
https://www.epa.gov/sites/production/files/2014-04/documents/4_secondarycontainment_impracticability_2014.pdf
https://www.epa.gov/sites/production/files/2014-04/documents/4_secondarycontainment_impracticability_2014.pdf
http://nepis.epa.gov/Exe/ZyPDF.cgi/P100IL5C.PDF?Dockey=P100IL5C.PDF
http://www.lakesuperiorstreams.org/stormwater/toolkit/underground.html
http://www.nj.gov/dep/stormwater/pdf/dual-vortex-old-castle-main.pdf
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbutton=detail&bmp=72
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbutton=detail&bmp=72
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=factsheet_results&view=specific&bmp=75
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=factsheet_results&view=specific&bmp=75
http://www.njstormwater.org/bmp_manual/NJ_SWBMP_9.5.pdf
http://geaugaswcd.com/yahoo_site_admin/assets/docs/Homeowner_infiltrationtrenchCMYK.140122545.pdf
http://geaugaswcd.com/yahoo_site_admin/assets/docs/Homeowner_infiltrationtrenchCMYK.140122545.pdf
http://www.stormwatercenter.net/Assorted%20Fact%20Sheets/Tool6_Stormwater_Practices/Infiltration%20Practice/Infiltration%20Trench.htm
http://www.stormwatercenter.net/Assorted%20Fact%20Sheets/Tool6_Stormwater_Practices/Infiltration%20Practice/Infiltration%20Trench.htm
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Appendix D – Drainage District Information 
 

1.   Drainage District Descriptions & Unit Allowable Discharge Rates. 
 

2.   Drainage District Map. 
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Drainage District Number:   1 

 

Drainage District Name: Dehmel Road   

 

Drainage District Acreage:   553.6 acres 

 

Unit Allowable Discharge:   0.20 cfs/acre 

 

Responsible Parties: 

Dehmel Road drain from the crossing on Dehmel Road to the Cass River is an established 

County Drain under jurisdiction of the Saginaw County Public Works Commissioner.  Upstream 

from the crossing to on Dehmel Road to Junction Road the drain is under the jurisdiction of the 

Saginaw County Road Commission. 

 

Outlet: 

The storm drain outlet is an open drain which is an established county drain with an established 

drainage district.  At the downstream end of the open drain, there are a series of 48", 54" and 60" 

culverts. 

 

Existing and Anticipated Future Land Use: 

The existing drainage district is primarily agricultural land use, however, there is a small amount 

of residential land.  There is the potential for significant residential development in the future. 

 

Capacity of Existing System: 

The existing drainage system does not have adequate capacity to convey the 10-year design 

storm under current land use. 

 

Future Stormwater Management Recommendations: 

Construction of open drain improvements and culvert improvement prior to development of the 

district is recommended.  These improvements would significantly increase the outlet capacity 

and reduce the need for stormwater detention basins as future developments occur.  It is 

recommended that prior to the approval of any future development in this area, a stormwater 

master plan for the district be approved by the city. 
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Drainage District Number:   2A 

 

Drainage District Name:   Churchgrove Road 

 

Drainage District Acreage:   285.6 acres 

 

Unit Allowable Discharge:   0.25 cfs/acre 

 

Outlet: 

The storm drain outlet is a 48" storm sewer which outlets into an open drain near Harlan Drive. 

 

Existing and Anticipated Future Land Use: 

The existing drainage district is primarily residential developments. This drainage district has 

experienced a considerable amount of development in recent years.  The Summergreen Meadows 

district (see “2B”) outlets to this district via a pumped outlet and Koester Commercial Park No. 3 

(see “2C”) outlets to this district via a 10" in line restrictor.  The Groveland Park Subdivision 

(see “2D”) has an established discharge rate of 12 cfs.   

 

Capacity of Existing System: 

The storm drainage system does not have adequate capacity to convey the 10-year design storm 

under existing conditions.  Subdistricts 2B, 2C and 2D have incorporated into the stormwater 

detention capacity for the 10-year design storm. 

 

Future Stormwater Management Recommendations: 

Construction of a relief storm drain to provide an adequate outlet is the optimal solution, 

however, it may not be a feasible solution.  As an alternative to a relief drain, it is recommended 

as development and redevelopment occurs, stormwater be restricted, and adequate detention 

capacity be provided.  Additionally, the installation of catch basin restrictors in the streets may 

reduce surcharging of storm sewers and provide stormwater detention.  A feasibility study on the 

installation catch basin restrictors is highly recommended. 
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Drainage District Number:   2B 

 

Drainage District Name:   Summergreen Meadows 

 

Drainage District Acreage:   97.3 acres 

 

Unit Allowable Discharge:   1 cfs/acre 

 

Outlet: 

Woodland Acres and Summergreen Meadows Subdivision’s discharge stormwater to the 

Churchgrove Road Drainage District (see 2A) through a pumped outlet. 

 

Existing and Anticipated Future Land Use: 

This district has experienced significant residential development in the past few years and at this 

time is mostly residential development. 

 

Capacity of Existing System: 

Stormwater detention basins and storm sewers have been constructed within this district so 

future sites can be developed to a maximum impervious of 30%. 

 

Future Stormwater Management Recommendations: 

Maintain the established outlet, storm system and detention facilities. 
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Drainage District Number:   2C 

 

Drainage District Name:   Koester Commercial 

 

Drainage District Acreage:   29 acres 

 

Unit Allowable Discharge:   2 cfs/acre 

 

Outlet: 

Koester Commercial Park No. 3 stormwater outlets to the Churchgrove Road Drainage District 

through a 10" in line restrictor located in the 24" storm sewer under Franklin Street. 

 

Existing and Anticipated Future Land Use: 

Currently, the district is agricultural and commercial.  The commercial development of this 

district has occurred in recent years and the long-term land use for this district is complete 

commercial development. 

 

Capacity of Existing System: 

A stormwater detention basin and a storm sewer outlet have been constructed in this district so 

future development can be done to 75% impervious. 

 

Future Stormwater Management Recommendations: 

Maintain the established outlet, storm sewer system and detention facilities. 
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Drainage District Number:   2D 

 

Drainage District Name:   Groveland Park 

 

Drainage District Acreage:   24.5 acres 

 

Unit Allowable Discharge:   1 cfs/acre 

 

Outlet: 

Groveland Park discharges stormwater to the Churchgrove Road Drainage District (see 2A) 

through a series of restrictors and an 18" outlet storm sewer. 

 

Existing and Anticipated Future Land Use: 

The district is agricultural and residential; however, it is anticipated that complete residential 

development of this district will occur very soon. 

 

Capacity of Existing System: 

On site stormwater detention and storm sewers have been constructed so future sites can be 

developed to a maximum impervious of 30%. 

 

Future Stormwater Management Recommendations: 

Maintain the established outlet, storm system and detention facilities. 
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Drainage District Number:   3 

 

Drainage District Name:   Harlan Drain 

 

Drainage District Acreage:   144.8 acres 

 

Unit Allowable Discharge:   0.32 cfs/acre 

 

Outlet: 

The storm drain outlet for this district is an open drain with a 54" culvert under Harlan Drive.  

Also, a 48" storm sewer also outlets to an open drain near Ardussi Street. 

 

Existing and Anticipated Future Land Use: 

This district is mostly developed including residential and commercial areas.  The commercial 

areas, especially along Main Street, have experienced some redevelopment in recent years.  

 

Capacity of Existing System: 

This storm drainage system does not have adequate capacity to convey the 10-year design storm 

under existing conditions. 

 

Future Stormwater Management Recommendations: 

Construction of a relief storm drain to provide an adequate outlet is the optimal solution, 

however, it may not be a feasible solution.  As an alternative to a relief drain, it is recommended 

as development and redevelopment occurs, stormwater be restricted, and adequate detention 

capacity be provided.  Additionally, the installation of catch basin restrictors in the streets may 

reduce surcharging of storm sewers and provide stormwater detention.  A feasibility study on the 

installation catch basin restrictors is highly recommended. 
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Drainage District Number:   4A 

 

Drainage District Name:   Hubinger Street 

 

Drainage District Acreage:   83.5 acres 

 

Unit Allowable Discharge:   0.4 cfs/acre 

 

Outlet: 

The storm drain outlet is a 42" storm sewer which outlet to the Cass River. 

 

Existing and Anticipated Future Land Use: 

The district is mostly developed including residential and commercial areas.  The district has 

potential of redevelopment of commercial areas.  There are two subdistricts which drain into the 

district, Gera Road (4B) and Haas Street (4C).  

 

Capacity of Existing System: 

The storm drain system does not have adequate capacity to convey the 10 year design storm 

under existing conditions. 

 

Future Stormwater Management Recommendations: 

Construction of a relief storm drain to provide an adequate outlet is the optimal solution, 

however, it may not be a feasible solution.  As an alternative to a relief drain, it is recommended 

as development and redevelopment occurs, stormwater be restricted, and adequate detention 

capacity be provided.  Additionally, the installation of catch basin restrictors in the streets may 

reduce surcharging of storm sewers and provide stormwater detention.  A feasibility study on the 

installation catch basin restrictors is highly recommended. 
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Drainage District Number:   4B & 4B-1(updated 2019) 

 

Drainage District Name:   Gera Road 

 

Drainage District Acreage:   152.8 acres 

 

Unit Allowable Discharge:   0.2 cfs/acre 

 

Outlet: 

The outlet is a 42" storm sewer located along N. Main Street (State Highway M-83). 

 

Existing and Anticipated Future Land Use: 

Currently, the district has primarily agricultural land use; and commercial/industrial use as 

development has started since 2013 on a 16-acre portion of this district.  There is a potential for 

additional future commercial and residential development. 

 

Capacity of Existing System: 

The storm drain outlet does not have adequate capacity to convey the 10-year design storm under 

existing conditions along M-83.  Additionally, in the 16-acre Industrial Park the site had to be 

developed to meet MDOT standards and required a pump station in order to lower the storm 

system to provide drainage to the far eastern parcel line.  This pump station when built to 

capacity will only discharge 3.2 cfs at maximum. Currently the pumps do not even meet this 

capacity as it was not upgraded when new development occurred in 2017.  Any new 

development in this park will need to provide updated pumps and detain the 100-yr design storm 

event.  If the pump station is not upgraded there will be a high potential for flooding based on the 

type of storm event.  There has been a hydrology & hydraulic study done in this area with 

recommendations which should be implemented.  The report is in the appendix of this document.  

 

Future Stormwater Management Recommendations: 

Construction on a relief storm drain to provide an adequate outlet is the optimal solution, 

however, it may not be a feasible solution.  As an alternative to a relief drain, it is recommended 

that a regional stormwater detention basin be constructed prior to development of this area.  It is 

recommended that prior to approval of any future development a stormwater master plan for this 

area be approved by the city. 
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Drainage District Number:   4C 

 

Drainage District Name:   Haas Street 

 

Drainage District Acreage:   21.2 acres 

 

Unit Allowable Discharge:   0.3 cfs/acre 

 

Outlet: 

The storm drain outlet is a 24" storm sewer under Schleier Street. 

 

Existing and Anticipated Future Land Use: 

The current land use is agricultural.  A plan for residential development of this area has been 

previously completed. 

 

Capacity of Existing System: 

The existing storm system does not adequate capacity to convey the 10-year design storm under 

existing conditions. 

 

Future Stormwater Management Recommendations: 

Construction on a relief storm drain to provide an adequate outlet is the optimal solution, 

however, it may not be a feasible solution.  As an alternative to a relief drain, it is recommended 

that a regional stormwater detention basin be constructed prior to development of this area.  It is 

recommended that prior to approval of any future development a stormwater master plan for this 

area be approved by the city. 
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Drainage District Number:   5 

 

Drainage District Name:   Frank Road 

 

Drainage District Acreage:   348.2 acres 

 

Unit Allowable Discharge:   0.2 cfs/acre 

 

Outlet: 

The downstream outlet is a 48" storm sewer which outlets into an open drain near the school.  

The upstream outlet for agricultural areas is a 42" storm sewer. 

 

Existing and Anticipated Future Land Use: 

Currently the district has residential and agricultural land use.  There is potential for future 

residential development in this district. 

 

Capacity of Existing System: 

The storm drain system does not have adequate capacity to convey the 10-year design storm 

under existing conditions. 

 

Future Stormwater Management Recommendations: 

Construction of open drain improvements and culvert improvement prior to development of the 

district is recommended.  These improvements would significantly increase the outlet capacity 

and reduce the need for stormwater detention basins as future developments occur.  It is 

recommended that prior to the approval of any future development in this area, a stormwater 

master plan for the district be approved by the city. 
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Drainage District Number:   6 

 

Drainage District Name:   Block Road 

 

Drainage District Acreage:   726.5 acre 

 

Unit Allowable Discharge:   0.2 cfs/acre 

 

 

Outlet: 

The storm drain outlet is an open ditch with a series of culverts between Junction and Tuscola 

Road.  The open drain outlets to the Cass River. 

 

Existing and Anticipated Future Land Use: 

The existing land use is mostly agricultural with some residential areas and a park area.  There is 

a potential for future development. 

 

Capacity of Existing System: 

The storm drain system does not have adequate capacity to convey the 10-year design storm 

under existing conditions. 

 

Future Stormwater Management Recommendations: 

Construction of open drain improvements and culvert improvement prior to development of the 

district is recommended.  These improvements would significantly increase the outlet capacity 

and reduce the need for stormwater detention basins as future developments occur.  It is 

recommended that prior to the approval of any future development in this area, a stormwater 

master plan for the district be approved by the city.   
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Drainage District Number:   7A 

 

Drainage District Name:   Rosstal Street 

 

Drainage District Acreage:   33.1 acres 

 

Unit Allowable Discharge:   0.75 cfs/acre 

Outlet: 

There are two storm sewer outlets to the Cass River, an 18” and a 36”, along Rosstal Street. 

 

Existing and Anticipated Future Land Use: 

The district is mostly developed with residential land use.  There is little potential for future 

development in this district.  

 

Capacity of Existing System: 

The storm system has been improved and a storm sewer outlet has been constructed in this 

district so future development can be done to 30% imperviousness. 

 

Future Stormwater Management Recommendations: 

Maintain the established outlet, storm sewer system, and detention facilities. 
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Drainage District Number:   7B 

 

Drainage District Name:   Rosstal/Main Street 

 

Drainage District Acreage:   11.6 acres 

 

Unit Allowable Discharge:   1.5 cfs/acre 

Outlet: 

The storm sewer system discharges into the Cass River.  This outlet is privately owned. 

 

Existing and Anticipated Future Land Use: 

The district is mostly developed with commercial land use.  There is little potential for future 

development in this district; however, redevelopment may occur. 

 

Capacity of Existing System: 

The storm sewer system has the capacity to convey the 10-year design storm under existing 

conditions. 

 

Future Stormwater Management Recommendations: 

Maintain the established outlet, storm sewer system, and detention facilities. 
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Drainage District Number:   8 

 

Drainage District Name:   Main Street 

 

Drainage District Acreage:   18.4 acres 

 

Unit Allowable Discharge:   0.5 cfs/acre 

 

 

Outlet: 

The storm drain system outlets through storm sewers to the Cass River.  Also, a stormwater 

pumping station provides a drainage outlet if high water levels in the Cass River are experienced. 

 

Existing and Anticipated Future Land Use: 

The existing land use is mostly commercial development with potential for commercial 

redevelopment. 

 

Capacity of Existing System: 

The existing storm sewer system does not have adequate capacity to convey the 10-year design 

storm.   

 

Future Stormwater Management Recommendations: 

It is recommended that as development and redevelopment occur, stormwater be restricted and 

adequate detention capacity be provided.  Additionally, the installation of catch basin restrictors 

in the streets may reduce surcharging of storm sewers and provide stormwater detention. 
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Drainage District Number:   9A 

 

Drainage District Name:   The Fortress 

 

Drainage District Acreage:   Not Applicable 

 

Unit Allowable Discharge:   Not Applicable 

 

 

Outlet: 

This district does not have a public outlet due to its proximity to the Cass River.  The West 

Jefferson District (see 9B) outlets to this district via a culvert under West Jefferson Street.  The 

discharge is to a private storm system on Fortress property. 

 

Existing and Anticipated Future Land Use: 

The existing land use consists of a commercial golf course. 

 

Capacity of Existing System: 

Not Applicable 

 

Future Stormwater Management Recommendations: 

Review adequacy of future development.  Maintain the existing stormwater outlet for the West 

Jefferson (9B) district. 
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Drainage District Number:   9B 

 

Drainage District Name:   West Jefferson 

 

Drainage District Acreage:   56.3 acres 

 

Unit Allowable Discharge:   0.30 cfs/acre 

 

 

Outlet: 

The storm drain outlet culvert under West Jefferson Street which discharges to an overland flow 

path through the golf course. 

 

Existing and Anticipated Future Land Use: 

Current land use is agricultural.  There is potential for future development. 

 

Capacity of Existing System: 

There is no established drainage system, the existing culvert under Jefferson Street does have 

adequate capacity to convey the 10-year design storm for existing conditions.  

 

Future Stormwater Management Recommendations: 

Outlet discharge rate for this district cannot be increased without installation of improved 

drainage system to Cass River.  Without improve storm drain outlet, stormwater detention must 

be provided as development occurs. 
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Drainage District Number:   10 

 

Drainage District Name:   Flint Street 

 

Drainage District Acreage:   33.9 acres 

 

Unit Allowable Discharge:   0.30 cfs/acre 

 

 

Outlet: 

The outlet is a 27" storm sewer which outlets to the Cass River. 

 

Existing and Anticipated Future Land Use: 

The current land use is residential and agricultural.  There is potential for future residential 

development. 

 

Capacity of Existing System: 

The storm drainage system does have adequate capacity to convey the 10-year design storm 

under existing conditions, but does not have capacity for additional development.  

 

Future Stormwater Management Recommendations: 

Construction on a relief storm drain to provide an adequate outlet is the optimal solution, 

however, it may not be a feasible solution.  As an alternative to a relief drain, it is recommended 

that a regional stormwater detention basin be constructed prior to development of this area.  It is 

recommended that prior to approval of any future development a stormwater master plan for this 

area be approved by the city. 
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Drainage District Number:   11 

 

Drainage District Name:   South Main Street 

 

Drainage District Acreage:   35.8 acres 

 

Unit Allowable Discharge:   0.20 cfs/acre 

 

 

Outlet: 

The outlet is a 18" storm sewer which outlets to the Cass River. 

 

Existing and Anticipated Future Land Use: 

Current land use is primarily of commercial and residential.  There is potential for future 

commercial development and redevelopment. 

 

Capacity of Existing System: 

The existing storm system does not have adequate capacity to convey the 10-year design storm 

for existing conditions.  

 

Future Stormwater Management Recommendations: 

The drain is substantially undersized and improvements to existing storm sewer system should 

be considered.  Without improvements to existing systems as future development occurs, 

stormwater should be restricted and on-site stormwater detention capacity be provided. 
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Drainage District Number:   12A 

 

Drainage District Name:   River Place (Private System) 

 

Drainage District Acreage:   19.2 acres 

 

Unit Allowable Discharge:   0.60 cfs/acre 

 

 

Outlet: 

The outlet is a 72" private storm sewer which outlets to the Cass River. 

 

Existing and Anticipated Future Land Use: 

Current land use is commercial.  There is high potential for commercial redevelopment.  

Subdistricts 12B and 12C drain into this district. 

 

Capacity of Existing System: 

The existing storm system does have adequate capacity to convey the 10-year design storm under 

existing conditions.  

 

Future Stormwater Management Recommendations: 

The drain is now sized properly and improvements to the former storm sewer system has been 

completed.  Care must be taken when enclosing any open drains in this sub-district, even if a 

private system using the wrong sized pipes to convey future flows can have adverse effects to 

upstream drainage areas and districts.  All site work should be reviewed by the City of 

Frankenmuth DPW. 
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Drainage District Number:   12B 

 

Drainage District Name:   East Jefferson 

 

Drainage District Acreage:   101.0 acres 

 

Unit Allowable Discharge:   0.30 cfs/acre 

 

 

Outlet: 

The outlet is to a 60-inch inlet into the private system and outlets to the River Place subdistrict 

which has a 72" storm drain outlet. 

 

Existing and Anticipated Future Land Use: 

The current land use is a mix of residential, commercial and agricultural.  There is potential for 

future residential and commercial development. 

 

Capacity of Existing System: 

The storm drain system does have adequate capacity to convey the 10-year design storm under 

existing conditions.  The system does have capacity for future growth as long as it is done 

properly any proposed changes to this district must be reviewed by an engineer with a specialty 

in storm water design. 

 

Future Stormwater Management Recommendations: 

Construction of open drain, storm sewer and culvert improvements prior to development of the 

district is recommended.  It is recommended that prior to the approval of any future development 

in this area, a stormwater master plan for the district be approved by the city. 
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Drainage District Number:   12C 

 

Drainage District Name:   Pine Street 

 

Drainage District Acreage:   16.7 acres 

 

Unit Allowable Discharge:   0.15 cfs/acre 

 

 

Outlet: 

The storm drain outlet is a 12" storm sewer to a 60-inch private storm which outlets to the River 

Place subdistrict which has a 72" storm drain outlet. 

 

Existing and Anticipated Future Land Use: 

The current land use is commercial and residential with same potential for redevelopment. 

 

Capacity of Existing System: 

The existing storm system does not have adequate capacity to convey the 10-year design storm 

for existing conditions.  This system is severely under sized.  

 

Future Stormwater Management Recommendations: 

This storm drainage system should be replaced with a larger storm sewer outlet to the private 

system.   
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Drainage District Number:   13A 

 

Drainage District Name:   Bronners 

 

Drainage District Acreage:   36.7 acres 

 

Unit Allowable Discharge:   0.60 cfs/acre 

 

 

Outlet: 

The storm drain outlet is a 42" storm sewer which outlets to an open drain on the southwest side 

of South Main Street (M-83). 

 

Existing and Anticipated Future Land Use: 

The current land use is primarily commercial with some residential.  There is limited potential 

for redevelopment.  Also, subdistrict 13B drain into this system. 

 

Capacity of Existing System: 

The existing storm system does have adequate capacity to convey the 10-year design storm for 

existing conditions.   

 

Future Stormwater Management Recommendations: 

It is recommended that as future development occurs, stormwater be restricted and on-site 

detention capacity be provided. 
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Drainage District Number:   13B 

 

Drainage District Name:   State Highway 

 

Drainage District Acreage:   14.4 acres 

 

Unit Allowable Discharge:   0.25 cfs/acre 

 

 

Outlet: 

The storm drain outlet is a swale ditch with small culverts which outlets to a 42" storm sewer. 

 

Existing and Anticipated Future Land Use: 

Currently the district is residential, commercial and open.  There is a potential for future 

development. 

 

Capacity of Existing System: 

The storm drain system does not have capacity to convey a 10-year design storm. 

 

Future Stormwater Management Recommendations: 

Construction of open drain improvements and culvert improvement prior to development of the 

district is recommended.  These improvements would significantly increase the outlet capacity 

and reduce the need for stormwater detention basins as future developments occur.  It is 

recommended that prior to the approval of any future development in this area, a stormwater 

master plan for the district be approved by the city. 
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Drainage District Number:   14 

 

Drainage District Name:   Weiss Street 

 

Drainage District Acreage:   187.2 acres 

 

Unit Allowable Discharge:   0.20 cfs/acre 

 

 

Outlet: 

The storm drain outlet is a 36" storm sewer which discharges to the Dead Creek County Drain. 

 

Existing and Anticipated Future Land Use: 

The current land use consists of recent commercial and industrial development.  There is 

potential for future development. 

 

Capacity of Existing System: 

The existing storm system does not have adequate capacity to convey the 10-year design storm 

under existing conditions. 

 

Future Stormwater Management Recommendations: 

Construction of a relief storm drain to provide an adequate outlet is the optimal solution, 

however, it may not be a feasible solution.  As an alternative to a relief drain, it is recommended 

as development and redevelopment occurs, stormwater be restricted, and adequate detention 

capacity be provided.  Additionally, the installation of catch basin restrictors in the streets may 

reduce surcharging of storm sewers and provide stormwater detention.  A feasibility study on the 

installation catch basin restrictors is highly recommended. 
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Drainage District Number:   15 

 

Drainage District Name:   Mission Ridge 

 

Drainage District Acreage:   97 acres 

 

Unit Allowable Discharge:   1 cfs/acre 

 

 

Outlet: 

The storm drain system outlets to an open drain which outlets to the Cass River. 

 

Existing and Anticipated Future Land Use: 

The district is mostly residential development. 

 

Capacity of Existing System: 

The storm drain outlet does have capacity to convey the 10-year design storm. 

 

Future Stormwater Management Recommendations: 

Maintain existing drainage system. 
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Drainage District Number:   16 

 

Drainage District Name:   Bavarian Motor Lodge 

 

Drainage District Acreage:   Not Applicable 

 

Unit Allowable Discharge:   Not Applicable 

 

 

Outlet: 

A public outlet is now present in this district, it is a 30-inch.  There is also a private 12-inch 

storm outlet, both to the Cass River. 

 

Existing and Anticipated Future Land Use: 

The existing land use consists of commercial areas. 

 

Capacity of Existing System: 

The storm does have capacity to convey, unsure if it can convey the 10-yr design flows 

 

Future Stormwater Management Recommendations: 

Review adequacy of future development.  
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Drainage District Number:   17 

 

Drainage District Name:   Galester Drain 

 

Drainage District Acreage:   *1015 acres 

 

Unit Allowable Discharge:   0.20 cfs/acre 

 

 

Outlet: 

The Galester Drain is an open ditch which outlets to the Cass River.  The downstream most 

culvert is a 90" cmp under East Tuscola Road. 

 

Existing and Anticipated Future Land Use: 

The existing land use it mostly agricultural.  There is potential for a small amount of residential 

development in this district, but for the most part the land will remain of agricultural use. 

 

Capacity of Existing System: 

The outlet of this drain does have adequate capacity to convey the 10-year design storm under 

existing conditions. 

 

Future Stormwater Management Recommendations: 

If the district is not developed, then general maintenance of the outlet is recommended.  As 

development occurs, it is recommended to replace the culvert under East Tuscola Road with a 

larger tube and improve upland drainage so that stormwater detention is not required.  If 

improvements to the outlet are not constructed, then storm detention must be provided for new 

development.  It is recommended that prior to the approval of any future development in this 

area, a stormwater master plan for the district be approved by the city. 

 

* Not all district area 15 shown on map.  
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Drainage District Number:   18 

 

Drainage District Name:   East Tuscola 

 

Drainage District Acreage:   26 acres 

 

Unit Allowable Discharge:   0.70 cfs/acre 

 

 

Outlet: 

This area outlets to the Cass River through a 12” culvert under East Tuscola Road. 

 

Existing and Anticipated Future Land Use: 

This existing land is agricultural and residential.  There is potential for future development in this 

area. 

 

Capacity of Existing System: 

The system is adequate for the 10-year design storm under existing conditions. 

 

Future Stormwater Management Recommendations: 

This is a small district and it is recommended to maintain the existing drainage system.  As 

development occurs it is recommended that a larger culvert be installed to increase the outlet 

capacity to the Cass River and avoid stormwater detention. 
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Drainage District Number:   19 

 

Drainage District Name:   Ayre Lane 

 

Drainage District Acreage:   10 acres 

 

Unit Allowable Discharge:   0.20 cfs/acre 

 

 

Outlet: 

This district outlets to the Cass River through a 12” storm sewer. 

 

Existing and Anticipated Future Land Use: 

This is a residential area.  The district is developed, and future residential land use development 

is now anticipated. 

 

Capacity of Existing System: 

The storm sewer outlet does not have capacity to convey the 10-year storm.  However, areas of 

the district slope naturally to the Cass River.  This area will need to be studied and 

recommendations for drainage made and adhered to in the future. 

 

Future Stormwater Management Recommendations: 

This is a small district and it is recommended to maintain the existing drainage system.  Should 

problems arise in the area or improvements to the road be constructed, it is recommended to 

improvement outlet capacity to the Cass River. 
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Drainage District Number:   * 

 

Drainage District Name:   Cass River 

 

Unit Allowable Discharge:   1.0 cfs/acre 

 

 

Outlet: 

This drainage district outlets in many places to the Cass River.  In several areas, storm sewer 

outlets have not been constructed because the land has not yet developed. 

 

Existing and Anticipated Future Land Use: 

There is agricultural, residential and commercial land use along the river.  There is potential for 

future development. 

 

Capacity of Existing System: 

For the most part this area drains overland to the Cass River, therefore is adequate to convey the 

10-year design storm. 

 

Future Stormwater Management Recommendations: 

If development does not occur, then improvements are not needed.  As development occurs, each 

development should construct a storm drain outlet to the Cass River.  This outlet should convey 

the 10-year design storm.  Since the outlet will be direct to the Cass River, it must obtain a 

permit from the Michigan Department of Environment, Great Lakes and Energy (EGLE), this 

permit is required by Part 31 and Part 301 of PA 451 of 1994.  The EGLE will require water 

quality standards to be attained, the site will require detention. 
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Drainage District Number:   ** 

 

Drainage District Name:   Dead Creek Drain 

 

Unit Allowable Discharge:   0.2 cfs/acre 

 

 

Outlet: 

The ultimate outlet for this area is the Dead Creek Drain.  For the most part stormwater flows 

overland to various roadside drains and county drains and eventually to the Dead Creek Drain. 

 

Existing and Anticipated Future Land Use: 

Presently, the district is agricultural land use.  It has potential for future development. 

 

Capacity of Existing System: 

The Dead Creek Drain was constructed to drain agricultural land for the 10-year design storm. 

 

Future Stormwater Management Recommendations: 

If development does not occur, simply maintain the existing drainage system.  As developments 

occur, new storm drain outlets to the Dead Creek must be constructed and stormwater detention 

must be provided so peak runoff does not increase.  As an alternative, the entire capacity of the 

Dead Creek Drain could be increased. 
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Appendix E – Design Examples 
 

1. Design Examples & Details 






























































