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Kinnickinnic River Kinnickinnic River 
Watercourse RehabilitationWatercourse Rehabilitation

Early Out ProjectEarly Out Projecty jy j
Achieving Multiple Design ObjectivesAchieving Multiple Design Objectives

Thomas R. Sear, PE, CFMThomas R. Sear, PE, CFM
Short Elliott HendricksonShort Elliott Hendrickson

Patrick C. Elliott, PEPatrick C. Elliott, PE
Milwaukee Metropolitan Sewerage DistrictMilwaukee Metropolitan Sewerage District

Kinnickinnic River (KKR) WatershedKinnickinnic River (KKR) Watershed

KKR S. 6th St. to 
I-94 Bridge 

Project Locationj

Expanded
Floodplains
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Kinnickinnic River,  “Improved” ChannelKinnickinnic River,  “Improved” Channel

Updated FloodplainUpdated Floodplain
(SEWRPC, 2008)(SEWRPC, 2008)

6th St Bridge
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KKR Stakeholder MeetingsKKR Stakeholder Meetings

•• KKR Technical Stakeholder Group for KKR KKR Technical Stakeholder Group for KKR 
M i t W k 6M i t W k 6thth 27th27thMainstem Work: 6Mainstem Work: 6thth –– 27th27th
–– Neighborhood Plan for 6Neighborhood Plan for 6thth –– 1616thth StreetStreet
–– Included: City, County, WDNR, SEWRPC, Included: City, County, WDNR, SEWRPC, 

Neighborhood & Business Groups, 16Neighborhood & Business Groups, 16thth Street Street 
Community Health Center, Local NGOsCommunity Health Center, Local NGOs

•• KKR 6KKR 6thth I94 Bridge:I94 Bridge:•• KKR 6KKR 6thth –– I94 Bridge:I94 Bridge:
–– Early Out Projects Early Out Projects 
–– Response to 2008 Flood EventResponse to 2008 Flood Event

KKR FM Project Limits KKR FM Project Limits 
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KKR FM Project Limits KKR FM Project Limits 
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Kinnickinnic RiverKinnickinnic River

KKR FM S. 6KKR FM S. 6thth St. to ISt. to I--94 Bridge94 Bridge
Project Area CharacteristicsProject Area Characteristics

•• South 6South 6thth Street Bridge Street Bridge 
•• Upstream Watercourse SegmentUpstream Watercourse Segment

–– 500 feet of concrete lined channel500 feet of concrete lined channel
–– Confined crossConfined cross--SectionsSections
–– Steep northern embankmentSteep northern embankment
–– MMSD CSO Facility on southMMSD CSO Facility on south

D t W t S tD t W t S t•• Downstream Watercourse SegmentDownstream Watercourse Segment
–– 500 feet of earthen / rock lined channel500 feet of earthen / rock lined channel
–– Eroded north embankment, south of 5Eroded north embankment, south of 5thth StreetStreet
–– South embankment instability  South embankment instability  
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KKR S. 6KKR S. 6thth Street BridgeStreet Bridge
Prior to Replacement Prior to Replacement 

Upstream (West Side))

Downstream (East Side))

Proposed Improvements Proposed Improvements 
KKR S. 6KKR S. 6thth Street BridgeStreet Bridge

•• Design ObjectivesDesign Objectives
ff–– Significantly reduce upstream WSE’sSignificantly reduce upstream WSE’s

–– Maintenance / bike path beneath bridgeMaintenance / bike path beneath bridge
•• Proposed Design FeaturesProposed Design Features

–– Clear span concrete girder bridgeClear span concrete girder bridge
–– Functional, durable and attractive bridgeFunctional, durable and attractive bridgegg

•• ImplementationImplementation
–– Final Design Completed December 2009Final Design Completed December 2009
–– Construction Completed December 2010Construction Completed December 2010

•• $2.5 Million ARRA Grant$2.5 Million ARRA Grant
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KKR S. 6KKR S. 6thth St. Bridge St. Bridge –– December 2010 December 2010 

Upstream (West Side))

KKR Upstream Watercourse SegmentKKR Upstream Watercourse Segment

Steep 
Embankment 
with Grouted 

End of 
Concrete 

Lined

MMSD KK1

Backfill 
Lined 

Channel

MMSD KK1 
Facility

Combined 
Sewer Outfall

Maintenance Ramp

South 6th Street
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KKR Downstream of South 6KKR Downstream of South 6thth Street BridgeStreet Bridge
June 7, 1961June 7, 1961

KKR Upstream Watercourse SegmentKKR Upstream Watercourse Segment



8

KKR Downstream Watercourse SegmentKKR Downstream Watercourse Segment

Eroded Side Slope due to 
5th Street Runoff 

Failing Revetment Wall

End of Concrete 
Lined Channel

KKR Earthen / Rock Lined Channel

Steep and 
Unstable Side 

Sl

Storm Sewer 
Outfalls

Storm Sewer 
Outfall

Exposed Abandoned 
Flushing Pipeline

Slopes

KKR Downstream Watercourse SegmentKKR Downstream Watercourse Segment
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KKR Watercourse Improvements KKR Watercourse Improvements 

•• Design ObjectivesDesign Objectives
–– Stone lined channel with riffles and poolsStone lined channel with riffles and pools
–– Maintain stable side slopes / hydraulic capacityMaintain stable side slopes / hydraulic capacity
–– Native vegetation plantingsNative vegetation plantings

•• Upstream WatercourseUpstream Watercourse
–– Tiered retaining wallsTiered retaining walls
–– 15 ft. wide maintenance / bike path15 ft. wide maintenance / bike pathpp

•• Downstream WatercourseDownstream Watercourse
–– 2:1 to 4:1 native vegetated side slopes2:1 to 4:1 native vegetated side slopes
–– Reuse of limestone blocks Reuse of limestone blocks 

Upstream KKR ImprovementsUpstream KKR Improvements

Minimum 2:1 
Side SlopeSide Slope

Retaining 
Walls

Future KKR 
Bike Trail
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Upstream KKR CrossUpstream KKR Cross--SectionsSections

Downstream KKR ImprovementsDownstream KKR Improvements

Five Pools within 
Main Channel

Repair erosion 
from 5th St. 

runoff

Future KKR 
Bike Path

4:1 Side Slope, 
where space 

allows
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KKR Downstream CrossKKR Downstream Cross--SectionSection

Typical Riffle Section

KKR Main Channel CrossKKR Main Channel Cross--SectionsSections

Typical Pool Section
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2011 Watercourse Construction 2011 Watercourse Construction 

KKR S. 6KKR S. 6thth St. Bridge and WatercourseSt. Bridge and Watercourse
December 2011

Pre-Improvementp
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KKR Watercourse KKR Watercourse -- Upstream SegmentUpstream Segment
December 2011

Pre-Improvementp

KKR Watercourse KKR Watercourse -- Transition SegmentTransition Segment
December 2011

Pre-Improvementp
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KKR Watercourse KKR Watercourse -- Transition SegmentTransition Segment
December 2011

Pre-Improvementp

KKR Watercourse KKR Watercourse -- Downstream SegmentDownstream Segment
December 2011

Pre-Improvementp
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KKR Watercourse KKR Watercourse -- December 2011December 2011

KKR Watercourse KKR Watercourse -- December 2011December 2011
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KKR Watercourse KKR Watercourse -- January 2012January 2012

KKR Watercourse KKR Watercourse –– January 2012January 2012
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KKR Watercourse Rehabilitation KKR Watercourse Rehabilitation 
Improvements ScheduleImprovements Schedule

•• Construction Start Construction Start ––
September 2010September 2010

•• Construction Construction 
Completion Completion ––
May 2012May 2012

•• $1.5 Million Great $1.5 Million Great 
Lakes RestorationLakes RestorationLakes Restoration Lakes Restoration 
Initiative GrantInitiative Grant

KK River Mainstem ProjectsKK River Mainstem Projects
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KKR Watercourse Rehabilitation KKR Watercourse Rehabilitation 
Improvements ScheduleImprovements Schedule

•• S. 6S. 6thth StreetStreet –– S. 27S. 27th th StreetStreetS. 6S. 6 Street Street S. 27S. 27 StreetStreet
–– Neighborhood Plan Completed 2010Neighborhood Plan Completed 2010
–– Preliminary Engineering Completed 2011Preliminary Engineering Completed 2011
–– Home Acquisition/Deconstruction OngoingHome Acquisition/Deconstruction Ongoing

•• 83 Structure Acquisitions (Voluntary) 83 Structure Acquisitions (Voluntary) 
•• 37 Structures Acquired To Date37 Structures Acquired To Dateqq
•• 25 Structures Deconstructed To Date25 Structures Deconstructed To Date

–– Design & Construction Pending FundingDesign & Construction Pending Funding
•• S. 27S. 27thth Street to Jackson ParkStreet to Jackson Park

–– USACE Feasibility Study Ongoing (Sept 2012)USACE Feasibility Study Ongoing (Sept 2012)

Kinnickinnic River S. 6Kinnickinnic River S. 6thth Street to IStreet to I--9494
SEH Project Team MembersSEH Project Team Members

•• Dale Miller, Dale Miller, 
MainstreamMainstreamMainstream Mainstream 
RestorationRestoration

•• Rose Chmielewski, Rose Chmielewski, 
Ecological Services of Ecological Services of 
MilwaukeeMilwaukee

•• Doug Bath, Gestra Doug Bath, Gestra 
EngineeringEngineering


