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Project Spans Two Communities
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Lots of nearby lakes



Historic Stormwater Runoff Volume
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Typical Soil Profile

2-3 feet topsoil and clay

groundwater

200-300 feet glacial till
20’



Village
Of

Summit

City 
Of 

Oconomowoc

Stormwater Management District 

• Ensure design 
consistency

• Address concerns
– Lakes
– Runoff
– Groundwater



STORMWATER 
MANAGEMENT DISTRICT



Stormwater District

commissioners
2 – Village

2- City
1- Developer

Plan
Approval
Authority

Funding 
Authority

Enforcement
Authority

Need four 
votes to 
pass!
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District Technical Standards
Infiltration prior to DNR infiltration 

requirement



District Technical Standards

Different 
standards for 

different 
regions

Private vs 
Public 

Infiltration 
Basins



Maintenance Checklist

Private basin owners must submit yearly
District suggested format



Challenges of 100-year
100% infiltration design

• Groundwater proximity
• Immediate infiltration performance
• Frozen condition performance
• Catastrophic overflow path



Key Design Standards



80% TSS removal on average annual basis before 
infiltration: help preserve infiltration capacity



Open native granular surface on infiltration 
basins deliver immediate performance

plantings

Native 
granular 
material 



Pond Liners Protect Groundwater 

20’ 5’
INFILTRATION

GROUNDWATER

EXISTING GRADE

Pond liner

Native gravel soil



Interception Ditches Adjacent to Fields
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Interception Ditches

Interception ditch

Field runoff



Use Conservative Infiltration Rate

Apply design 
correction factor 
(2.5)

Apply area 
reduction factor 
(25-50%)

Design rate

Post construction test 
verification



Details: Notch at edge of infiltration 
basin – stop sediment



PROJECTS



Centralized Infiltration

200 acres

Goal: set up regional stormwater for future development
100% infiltration including the 100-year event



INFILTRATION

6 ACRE
WATER 
QUALITY & 
FEATURE 
POND

WATER 
QUALITY & 
INFILTRATION

WATER 
QUALITY 
POND

1 million CY dirt moved to get 1% slope



infiltration

Water quality



Basin design considers frozen 
ground conditions

infiltration

Water quality



Catastrophic overflow path



Residential Infiltration

100 ac

170 lots



Eastlake 
Village



District owned infiltration basins
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infiltration



plantings



DEEP ROOTED GRASS

NATIVE GRANUAL MATERIAL



Results

2014/2015 Inspections



Generally – BMPs in good shape



Pond Liners



Pond Liners

Muskrat damage



Pond Liners

Liner material?



Outlet structure obstruction



Mow to eliminate woody plants 



Sediment in Infiltration Basin

Pond 
Overloaded?



Crust Develops in Infiltration Basins



Annual tilling breaks up crust



Basins are chisel plowed annually



Plans show 
‘vegetated treatment 

node’

Plans show ‘water 
quality swale’



CRITICAL MAINTENANCE

• Trap muskrats 
• Maintain ponds to reduce infiltration basin 

loading
• Repair erosion
• Annually mow to remove woody 

vegetation
• Clean and deep till infiltration basins



Large scale infiltration works at 
Pabst Farms

Soils
Developer commitment 

District oversight
Maintenance



Contact Information

Paul McIlheran, P.E., CPSWQ, Associate
Senior Project Engineer
R.A. Smith National, Inc. 
paul.mcilheran@rasmithnational.com
262-317-3245
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