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AgendaAgenda

Project Overview (15 min.)Project Overview (15 min.)

Best Management Practices Best Management Practices 
(BMPs) (5 min.)(BMPs) (5 min.)

Stormwater Management Stormwater Management 
Ordinance Review (60 min.)Ordinance Review (60 min.)

Photo credit: D. O’Keefe

Logo design compliments of Shane VanOosterhout, 
Kendall College of Art & Design, Grand Rapids, MI



What is Rein in the Runoff?
Integrated Assessment of stormwater management 
alternatives in Spring Lake Watershed
Multidisciplinary project team

Principal Investigators

Stakeholder Team
Technical Team

School of 
Communications

Information 
Services Center

Project Partners

Spring 
Lake 

Township

Village of 
Spring 
Lake

Stakeholder Steering Committee



Integrated AssessmentIntegrated Assessment

Application of existing Application of existing 
scientific informationscientific information

Education and Education and 
involvement of involvement of 
stakeholdersstakeholders

To answer policy issue To answer policy issue 
or questionor question

Photo credit: AWRI



Policy Question
What stormwater management alternatives are 
available to the municipalities surrounding 
Spring Lake that allow for future development 
and also mitigate the impacts of stormwater and 
improve the quality of Spring Lake, the Grand 
River and Lake Michigan?

Photo credits: E. Isely



Why do we care about stormwater?

Stormwater discharges 
are generated by 
runoff from land and 
impervious surfaces 
during rain and snow 
events

Paved streets
Sidewalks
Parking lots
Driveways
Building rooftops

Photo credit: E. Isely

Photo credit: B. Raymond



Stormwater Impacts
Impervious surfaces increase runoff 

volume, velocity and pollutants
Reduce recharge to aquifers
Increase erosion and sedimentation
Potentially toxic to stream biota

Photo credit: A. Steinman Photo credit: C. Morse (Muskegon Chronicle)Photo credit: E. Isely
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Land Use Change
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Spring Lake Land Use Change 1978-2006

1978
2006

+79.40%

-42.32%
+121.36%

-8.71%



Total Phosphorus: Spring Lake
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Average Total Phosphorus Concentration

Eutrophic Threshold

Data courtesy of Progressive AE

Presenter
Presentation Notes
Eutrophic Threshold = 20 micrograms per litre (20 ppb)

These are surface level concentrations

Spring Lake was historically HYPER-eutrophic



Photo credit: Spring Lake Lake Board



Alum Treatment
Reduced release of  
phosphorus from sediments

Reduced total phosphorus 
levels in water column

No effect on algal biomass

Did not address new nutrient 
and other stormwater inputs

Photo credit: Progressive AE

Photo credit: AWRI

Steinman, A.D. and M. Ogdahl. 2008. Ecological Effects after an Alum 
Treatment in Spring Lake, Michigan. Journal of Environmental Quality 
37:22-29.



Project Objectives
Increase understanding of the 
causes and consequences of 
stormwater runoff

Increase stakeholder 
participation in stormwater 
control and management

Identify regulatory mechanisms 
to improve local stormwater 
management and control

Recommend alternative BMPs 
for stormwater management

Photo credits: E. Isely

Presenter
Presentation Notes
IA is the synthesis of natural and social scientific information

And the delivery and communication to decision makers

In the context of a policy or management question



Project Tasks
Document status and trends

Describe environmental, social 
and economic causes

Present final options

Provide technical guidance on 
stormwater management

Generate 
forecasts

Stakeholder 
education 
and input



Stakeholder ProcessStakeholder Process
Stakeholder Steering CommitteeStakeholder Steering Committee
Project NameProject Name
Project LogoProject Logo
Water Quality SurveyWater Quality Survey
Project Flyers and newsletters postingsProject Flyers and newsletters postings
Ongoing project inputOngoing project input
Review of final integrated assessmentReview of final integrated assessment

Photo credits: E. Isely



Online ResourcesOnline Resources
http://www.gvsu.edu/wri/reinintherunoffhttp://www.gvsu.edu/wri/reinintherunoff

http://www.gvsu.edu/wri/reinintherunoff


Technical Guidance
The primary way to control stormwater 
discharges is through the use of Best 
Management Practices (BMPs)

Photo credit: greenroofs.com

Photo credit: E. Isely Photo credit: E. Isely



Structural BMPs
Riparian and lake-front 
buffers

Agricultural areas
Lake-front dead end roads

Vegetative/infiltration 
swales

Along roads with existing 
swales

Regional storage/infiltration
Public properties

Cisterns/rain barrels
Rain gardens

Neighborhood wide project
Porous streets and 
sidewalks

Photo credits: E. Isely

Photo credits: E. Isely



Non-Structural BMPs
Ordinances

Stormwater
Riparian buffers
Wetlands/woodlands 
protection
Fertilizer

Good housekeeping 
practices

Regular street 
sweeping

Stormwater utility Photo credits: E. Isely



BMP BMP 
MatrixMatrix



Costs/Benefits of BMPsCosts/Benefits of BMPs
Cost data for BMP Cost data for BMP 
installation and installation and 
maintenancemaintenance

Values associated with Values associated with 
improved water qualityimproved water quality

Real estate valuesReal estate values
Recreation and aesthetic Recreation and aesthetic 
valuesvalues

Savings associated with Savings associated with 
decreased water decreased water 
treatment and supplytreatment and supply

Photo credit: Progressive AE



Current Ordinances
Spring Lake Spring Lake 
TownshipTownship Spring LakeSpring Lake FerrysburgFerrysburg

Stormwater OrdinanceStormwater Ordinance YesYes YesYes YesYes

Low Impact Development OrdinanceLow Impact Development Ordinance YesYes NoNo NoNo

Illicit Discharge/Connections OrdinanceIllicit Discharge/Connections Ordinance YesYes YesYes ????

Fertilizer OrdinanceFertilizer Ordinance YesYes YesYes YesYes

Animal Waste OrdinanceAnimal Waste Ordinance YesYes YesYes YesYes

Flood PreventionFlood Prevention YesYes YesYes YesYes

Wetlands OrdinanceWetlands Ordinance YesYes YesYes NoNo

Watercourse/Natural Resource SetbackWatercourse/Natural Resource Setback DraftDraft YesYes NoNo

Tree/Woodland ProtectionTree/Woodland Protection YesYes NoNo NoNo

Native VegetationNative Vegetation YesYes NoNo YesYes

Stormwater Utility OrdinanceStormwater Utility Ordinance NoNo NoNo NoNo



Discussion
Proposed Stormwater Ordinance

Proposed Stormwater Utility Ordinance

Photo credits: Progressive AE Photo credits: B. Raymond



Pro posed Sto rmwater Or dinance

Article I. General Provisions (p1)
Article II. Definitions (p4)
Article III. Stormwater Permits (p9)
Article IV. Stormwater System, Floodplain and Other 
Standards, Soil Erosion (p15)
Article V. Prohibitions and Exemptions (p18)
Article VI. Performance and Design Standards, Best 
Management Practices (BMPs) (p20)
Article VII. Inspection, Monitoring, Reporting, and Record 
Keeping (p23)
Article VIII. Stormwater Management Easement and 
Maintenance Agreements (p24)
Article IX. Enforcement (p26)
Article X. Other Matters (p28)

Presenter
Presentation Notes
The model ordinance draft was based upon current ordinances in effect in Spring Lake Township and Ferrysburg and on the model ordinance in the Low Impact Development Manual for Michigan (http://www.semcog.org/LowImpactDevelopment.aspx).



Stormwater Utility Ordinance 1
Article I. General Provisions
Article II. Stormwater Management Fund
Article III. Classification of Property: Rates and 
Charges
Article IV. Enforcement

Photo credit: Progressive AE Photo credit: E. Isely

Presenter
Presentation Notes
The Stormwater Utility ordinances are not being recommended at this time. They were simply provided to show alternative non-structural BMPs.



Stormwater Utility Ordinance 2
Base stormwater discharge rate for commercial 
properties is $309.79 per impervious acre per quarter
Exceptions for Single-Family and Two-Family 
Residential properties
Credits applied for stormwater BMPs (rain barrels, rain 
gardens, cisterns, dry wells, etc.)

Measured Impervious 
Area

Representative 
Impervious Area

Quarterly Charge

< 2,187 sq ft 0.04 acres $19.16

2,187–4,175 sq ft 0.07 acres $28.46

4,175-7,110 sq ft 0.12 acres $43.94

> 7,110 sq ft 0.21 acres $71.83

Presenter
Presentation Notes
These charges are based upon the Ann Arbor stormwater utility ordinance.



Questions??

Elaine Sterrett Isely Alan Steinman
iselyel@gvsu.edu steinmaa@gvsu.edu
(616) 331-8788 (616) 331-3749

mailto:iselyel@gvsu.edu
mailto:steinmaa@gvsu.edu
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