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HistoryHistory

�� Historically homes were built with cisterns to address roof Historically homes were built with cisterns to address roof 
runoff, but this practice was discontinuedrunoff, but this practice was discontinued

�� Malletts Creek Association Watershed Recommendations Malletts Creek Association Watershed Recommendations ––
20072007

�� August 20, 2007 City Council approved Resolution RAugust 20, 2007 City Council approved Resolution R--393393--88--
07 directing the Malletts Creek Coordinating Committee 07 directing the Malletts Creek Coordinating Committee 
(MCCC) to implement the Malletts Creek Association (MCCC) to implement the Malletts Creek Association 
Watershed RecommendationsWatershed Recommendations

�� May 2008 the MCCC listed this project as itMay 2008 the MCCC listed this project as it’’ s top prioritys top priority
�� Portland, Oregon requires control of stormwater for Portland, Oregon requires control of stormwater for allall

projects containing 500 sf or more of impervious areaprojects containing 500 sf or more of impervious area



ReasonsReasons

�� Improve water quality in Malletts CreekImprove water quality in Malletts Creek
�� Improving stormwater management is a requirement of the Improving stormwater management is a requirement of the 

CityCity’’ s National Pollution Discharge Elimination System s National Pollution Discharge Elimination System 
(NPDES) Permit(NPDES) Permit

�� Help meet the Phosphorus TMDL for Malletts Creek and the Help meet the Phosphorus TMDL for Malletts Creek and the 
Huron RiverHuron River

�� Reduce minor drainage issuesReduce minor drainage issues
�� Approximately 40% of the entire land area in the City of Ann Approximately 40% of the entire land area in the City of Ann 

Arbor is zoned for single and twoArbor is zoned for single and two--family uses, and stormwater family uses, and stormwater 
management is largely unregulated throughout this areamanagement is largely unregulated throughout this area

�� If stormwater is not controlled onIf stormwater is not controlled on--site the cost of dealing with site the cost of dealing with 
the runoff is passed on to other private and public property the runoff is passed on to other private and public property 
ownersowners



Basics of ProposalBasics of Proposal
�� Applies only to singleApplies only to single--family and twofamily and two--family family 

residential propertyresidential property

�� When adding 200 square feet or greater of impervious When adding 200 square feet or greater of impervious 
area, provide retention/infiltration of the area, provide retention/infiltration of the ““ first flushfirst flush””
from the increase in impervious areafrom the increase in impervious area

�� First flush = Runoff from the first First flush = Runoff from the first ½½ inch of rain.   inch of rain.   
About 85% of all rain events.  90% of pollutant load.About 85% of all rain events.  90% of pollutant load.

�� 200 sf is the threshold for a building permit for 200 sf is the threshold for a building permit for 
residential outresidential out--buildingsbuildings



Basics of ProposalBasics of Proposal

�� Petitioner fills out simple worksheet at the time a Petitioner fills out simple worksheet at the time a 
grading permit is requestedgrading permit is requested

�� Multiply increase in impervious area by one #Multiply increase in impervious area by one #

�� Provide BMP on grading planProvide BMP on grading plan

�� Installation of stormwater control measures are Installation of stormwater control measures are 
verified by City Staff at the time of final grading verified by City Staff at the time of final grading 
inspectioninspection

�� Redirect all downspouts away from impervious Redirect all downspouts away from impervious 
surfaces (already required by City Code)surfaces (already required by City Code)



Downspout RedirectionDownspout Redirection
�� Chapter 100; Section 8:120.  Drainage from gutters and downspoutChapter 100; Section 8:120.  Drainage from gutters and downspouts s 

on residential buildings and additions to residential buildings on residential buildings and additions to residential buildings must be must be 
directed toward a vegetated area or other approved point and maydirected toward a vegetated area or other approved point and may not not 
directly drain onto impervious surfaces such as sidewalks or directly drain onto impervious surfaces such as sidewalks or 
driveways.driveways.



Typical Residential BMPsTypical Residential BMPs

Rain BarrelsRain Barrels



Typical Residential BMPsTypical Residential BMPs

Rain GardensRain Gardens



Typical Residential BMPsTypical Residential BMPs

DrywellsDrywells



Typical Residential BMPsTypical Residential BMPs

CisternsCisterns



Typical Residential BMPsTypical Residential BMPs

Vegetated SwalesVegetated Swales



Typical Residential BMPsTypical Residential BMPs
Permeable PavementPermeable Pavement



Project ExamplesProject Examples

�� Addition 10 X 10 ft = 100 sfAddition 10 X 10 ft = 100 sf
Under 200 sf Under 200 sf –– No stormwater requirementNo stormwater requirement

�� Addition 12 X 20 ft = 240 sfAddition 12 X 20 ft = 240 sf
240 sf X 0.04 = 9.6 cubic feet240 sf X 0.04 = 9.6 cubic feet
2 2 -- 50 Gallon Rain Barrels = 13.4 cubic ft50 Gallon Rain Barrels = 13.4 cubic ft
Addition Cost = $125,000.00Addition Cost = $125,000.00
Stormwater Control Cost = $250.00Stormwater Control Cost = $250.00
0.2% of project cost0.2% of project cost



Project ExampleProject Example

�� New 1500 sf Home, + Drive New 1500 sf Home, + Drive 
and Garageand Garage

�� Cost = $300,000.00Cost = $300,000.00

�� 2246 sf impervious area2246 sf impervious area

�� 2246 sf X 0.04 = 90 cf 2246 sf X 0.04 = 90 cf 
required retentionrequired retention

�� 90 cf = 3.3 cubic yards90 cf = 3.3 cubic yards



BMP OptionsBMP Options
Rain Garden
Rain Garden = 90 cfRain Garden = 90 cf

Design Build Rain Design Build Rain 
Garden Cost about Garden Cost about 
$15.00 per sf = $15.00 per sf = 
$1,350.00$1,350.00

0.45% of project cost0.45% of project cost

Permeable Pavement
70 x 10 Permeable 70 x 10 Permeable 
Pavement Drive @ $5.00 Pavement Drive @ $5.00 
per sf = $3500.00per sf = $3500.00

Stone storage area beneath,  Stone storage area beneath,  
for 90 for 90 cfcf of storage 300 of storage 300 cfcf
of stone bed is necessary, of stone bed is necessary, 
300 x $1.70 per cf 300 x $1.70 per cf –– cost = cost = 
$510.00$510.00

Total Cost = $4010.00Total Cost = $4010.00

1.3% of project costs1.3% of project costs

DrywellDrywell
Drywell = 90 cfDrywell = 90 cf

Drywell installed cost Drywell installed cost 
about $8.00 per cf = about $8.00 per cf = 
$720.00$720.00

0.24% of project costs0.24% of project costs

Cost Estimate Source – Low Impact Development Manual for Michigan, 2008



Permeable Vs. ConventionalPermeable Vs. Conventional
�� Only include the increased cost over conventionalOnly include the increased cost over conventional

�� Stone below to provide storage in void space.  costs = Stone below to provide storage in void space.  costs = 
$1.70 per cubic foot$1.70 per cubic foot

�� Permeable costs 15 to 25% more than imperviousPermeable costs 15 to 25% more than impervious



Increased cost of Permeable Pavement
70 x 10 Drive  70 x 10 Drive  -- Difference between Permeable Difference between Permeable 

and Conventional Pavement @ $1.25 per sf = and Conventional Pavement @ $1.25 per sf = 
$875.00$875.00

Stone storage area beneath,  for 90 Stone storage area beneath,  for 90 cfcf of storage of storage 
300 300 cfcf of stone bed is necessary, 300 x $1.70 of stone bed is necessary, 300 x $1.70 
per per cfcf –– cost = $510.00cost = $510.00

Total Increased Cost = $1385.00Total Increased Cost = $1385.00
0.46% of project costs0.46% of project costs



Relationship to Stormwater UtilityRelationship to Stormwater Utility

�� Proposal does not change the Stormwater Proposal does not change the Stormwater 
UtilityUtility

�� Residential Credits still applicableResidential Credits still applicable

�� Code requirement can be smaller than volume Code requirement can be smaller than volume 
required for Utility Creditrequired for Utility Credit

�� Permeable pavement is not charged for since it Permeable pavement is not charged for since it 
is not an impervious surface, can result in a is not an impervious surface, can result in a 
lower tierlower tier



ApplicabilityApplicability
2008 Permits # Average Area Total Area Req. Vol.

New Single-Family 5 2500 sf 12500 sf 500 cf

New Two-Family 3 3000 sf 9000 sf 350 cf

Additions 87 500 sf 43500 sf 1740 cf

Garage 16 750 sf 12000 sf 480 cf

Total Volume Required to be stored = 3070 cf

or 19,740 Gallons

Total Area = 1.76 ac

Similar to the required 100-year detention volume from a typical 0.4 ac commercial development

Total # = 111



SummarySummary

�� Citizen and City Council initiated effortCitizen and City Council initiated effort
�� Simple for applicant and City StaffSimple for applicant and City Staff
�� Flexible with many BMP optionsFlexible with many BMP options
�� Improve water qualityImprove water quality
�� Help City meet federal and state stormwater Help City meet federal and state stormwater 

requirementsrequirements
�� Reduce minor drainage issuesReduce minor drainage issues
�� Low costs to implement,  < 1%Low costs to implement,  < 1%



QuestionsQuestions

Jerry Hancock, CFMJerry Hancock, CFM
Stormwater and Floodplain Programs CoordinatorStormwater and Floodplain Programs Coordinator

City of Ann Arbor, Systems Planning UnitCity of Ann Arbor, Systems Planning Unit

JHancock@a2gov.orgJHancock@a2gov.org

794794--6430, ex. 437096430, ex. 43709

More information on the City Web SiteMore information on the City Web Site

www.a2gov.orgwww.a2gov.org >  Systems Planning  >  Water Resources>  Systems Planning  >  Water Resources


