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Background 

Funding - MPCA Planning Grants for Stormwater 

Management and Community Resiliency

▪ Study & address stormwater issues and 

effects on vulnerable populations 

▪ Climate risk assessment –First step of many! 

▪ Road map to implementation of projects &  

recommendations 







Water Resources 

The St. Louis River Estuary, Our Home - Perfect Duluth Day

St. Louis River Estuary Water Trail - St. Louis River Alliance (stlouisriver.org)

https://www.perfectduluthday.com/2020/06/10/the-st-louis-river-estuary-our-home/
https://www.stlouisriver.org/the-river


Unique Topography & 
Geology 

https://www.perfectduluthday.com/wp-content/uploads/2013/03/1898-duluth.jpg

Hiking Trails in Duluth, MN | Visit Duluth

https://visitduluth.com/experience/adventure/parks-trails/hiking-trails/


Early Development 

https://www.perfectduluthday.com/wp-content/uploads/2013/03/1905-Duluth



Extreme Events

Source: Bob King/Duluth News Tribune



 
     
     
▪ Prioritization framework of Watersheds & Sewersheds
  
▪ New approach to infrastructure planning 
  
▪ Identification of vulnerabilities of present & projected climate scenarios

▪ Increase infrastructure and community resilience 

 

1ST PHASE OF CITY-WIDE ASSESSMENT



Plan Purpose

STORMWATER 

RESILIENCE 

COMMUNITY ENGAGEMENT  

FUTURE CLIMATE ADAPTATION

IMPLEMENTATION OF       

MITIGATION PROJECTS 

ANALYSIS/DESIGN

IDENTIFY VULNERABILITIES

DEVELOP IMPLEMENTATION

 PLAN



City-Wide Study
 

Social Vulnerability Index (EPA)

Environmental Justice Areas of Concern 

(MPCA)

Water Quality

Existing Infrastructure 

Unique Risk & Hazards 

Land Use

Floodplains 



Land Use 



Floodplains 

• Analysis based on National Flood Hazard Layer –FEMA

• Total area floodplain in watershed 

• Floodplain density- total area of buildings within floodplain 



Refers to the potential negative effects on 
communities caused by external stresses on 
human health.

Evaluates the degree to which vulnerable 
populations may be exposed to the impacts of 
climate change. 

EPA 
Social Vulnerability 

Index (SVI)



MPCA 
Environmental Justice Areas of Concern 

….to ensure that pollution does not have a disproportionate impact on any group of people. “This means that all people -regardless of their race, color, 

national origin or income- benefit from equal levels of environmental protection and have opportunities to participate in decisions that may affect their 

environment or health.” 



Critical Services 



Water Quality- Impaired Streams 
“A body of water is considered impaired if it fails to meet one or more water quality standards and does not meet use 

standards for swimming, fishing, drinking, and/or aquatic species health” MPCA 



Trout Streams

“Streams that provide elements of good trout habitat 
including cool water temperature - around 60  F and coarse 
stream bed sediment that provide a place for fish to spawn 
and hiding spaces for the insects and invertebrates that fish 
eat” MNDNR 



As climate changes, cities grapple with big rains | MPR News  

 63rd Ave. West & Bristol Street Culverts replacement 

Existing 
Infrastructure

Chester Creek Culvert, Jeremy Walgrave 

https://www.mprnews.org/story/2015/02/04/climate-change-infrastructure


The Hidden Streams Beneath Duluth (onlyinyourstate.com)

Underground 
Streams 

https://www.onlyinyourstate.com/minnesota/underground-duluth-mn/


City of Duluth  
Stormwater Management Plan

Watershed Priority Matrix
1. Land Use 2. Floodplains 3. Social Vulnerability & Environmental Justice 4. Water Quality 5. Existing Infrastructure
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Lake Superior South 04010102‐511 Amity Creek EastBranch 3.00 226,262,336 5,194 97% 3% 0 81 1.6% 0 0 0.0 0 1 0 Turbidity 1 1 7,597 1.4 1.46 0 476 0.1 0.09 0 3.00
Sensitive trout habitat . MPCA long term focus since 2002. Lester/Amity focus Weber Stream 
Restoration

Initiative. 2017 MPCA Urban Stream assessment.

Lake Superior South 04010102‐511 Amity 2 3.00 153,849,449 3,531.90 96% 4% 0 318 9.0% 7 5,508 1.6 0 1 0 Turbidity 1 1 25,300 4.8 7.16 0 1,183 0.2 0.33 0 3.00
Sensitive trout habitat . MPCA long term focus since 2002. Lester/Amity focus Weber Stream 
Restoration

Initiative. 2017 MPCA Urban Stream assessment.

Lake Superior South 04010102‐511 Amity 1 3.00 85,214,056 1,956.25 93% 7% 0 3 0.1% 3 1,134 0.6 0 1 0 Turbidity 1 1 66,950 12.7 34.22 0 2,724 0.5 1.39 0 3.00
Sensitive trout habitat . MPCA long term focus since 2002. Lester/Amity focus Weber Stream 
Restoration

Initiative. 2017 MPCA Urban Stream assessment.

Lake Superior South 04010102‐C14 Brewery Creek 6.00 47,015,965 1,079.34 66% 34% 0 43 4.0% 45 109,249 101.2 1 2 1 1 137,122 26.0 127.04 1 12,555 2.4 11.63 0 6.00
Most of the creek underground. Starts around 6th Avenue East and enters the lake at 8th Avenue 
East.

Estimated length 0.9 miles

St. Louis River 04010201‐A62 Buckingham Creek 5.00 36,960,389 848.49 46% 54% 1 48 5.6% 10 54,104 63.8 0 2 1 1 31,744 6.0 37.41 0 4,076 0.8 4.80 0 5.00
Brook trout habitat. 2016 Stream restoration study‐ Barr. Enger Park Golf Course overuse
15‐20MG/Year.

Segments underground suburban neighborhood, south of twin ponds‐high risk.

Lake Superior South 04010102‐545 Chester 1 7.00 32,217,642 739.62 63% 37% 1 36 4.9% 4 3,374 4.6 0 2 1 E. coli 1 1 76,007 14.4 102.77 1 1,166 0.2 1.58 0 7.00
Some segments south of Chester Park underrgound. Old tunnels, high risk. Flows through the
College of St.

Scholastica campus and Chester. Entering Lake Superior at Leif Erikson Park. 2017 MPCA 

Urban Stream  assessment

Lake Superior South 04010102‐545 Chester 2 5.00 54,549,400 1,252.28 82% 18% 0 103 8.2% 0 0 0.0 0 1 1 1 E. coli 1 1 78,943 15.0 63.04 0 1,403 0.3 1.12 0 5.00 Spring fed, ravine creek.

Lake Superior South 04010102‐545 Chester Creek WestBanch 3.00 20,530,952 471.33 77% 23% 0 50 10.6% 3 2,803 5.9 0 1 0 1 1 16,610 3.1 35.24 0 400 0.1 0.85 0 3.00 Spring fed, ravine creek.

Lake Superior South 04010102‐545 Chester Creek EastBranch 3.00 84,172,303 1,932.33 95% 5% 0 197 10.2% 6 5,311 2.7 0 1 1 1 37,657 7.1 19.49 0 1,200 0.2 0.62 0 3.00 Spring fed, ravine creek.

St. Louis River 04010201‐999 Clarkhouse Creek 7.00 15,476,423 355.29 49% 51% 2 8 2.1% 2 1,192 3.4 0 2 1 70,915 13.4 199.60 2 4,780 0.9 13.45 0 7.00 Creek routed undergorund at about 1st. Avenue West. Estimated leght of stream 0.5 miles

St. Louis River 04010201‐A83 Coffee Creek 5.00 42,899,032 984.83 71% 29% 0 49 4.9% 28 35,493 36.0 0 2 1 1 109,177 20.7 110.86 1 7,374 1.4 7.49 0 5.00

Begins in Duluth Heights area, meanders through part of Enger Park golf course, follows US Hwy 53 
to its

mouth at the St. Louis River. 2012 flood blew out the golf course holding pond. Tributary area 

needs  further evaluation, confusing with St. Louis RIver 7 area. Needs evaluate topography 

and tributary area.  Dense urban area, high risk.

St. Louis River 04010201‐999 Gogebic Creek 6.00 7,970,695 182.98 90% 10% 0 2 1.0% 0 0 0.0 0 2 1 13,997 2.7 76.49 1 13,997 2.7 76.49 2 6.00 Creek underground‐further evaluation needed ‐No stream leght data available.

Lake Superior South 04010102‐999 Greys Creek 7.00 14,904,477 342.16 52% 48% 1 0 0.1% 0 0 0.0 0 2 1 1 65,141 12.3 190.38 2 7,016 1.3 20.51 0 7.00
This creek is routed underground for most of its journey to Lake Superior. Roughly follows 8th &
9th

Avenue West.

St. Louis River 04010201‐627 Keene Creek 7.00 180,890,762 4,152.68 13% 87% 2 206 5.0% 48 106,333 25.6 0 2 1 E. coli & Chloride 1 1 107,819 20.4 25.96 0 5,834 1.1 1.40 0 7.00
Trout stream. Restoration efforts following 2012 floods . Wetland complex habitat restoration 
project at

Grassy Point‐Creek entrance St. Louis River. 2017 MPCA Urban Stream assessment.

St. Louis River 04010201‐626 Kingsbury Creek 5.00 245,940,529 5,646.02 88% 12% 0 330 5.8% 0 0 0.0 0 2 1
Chloride , Fish&

Macroinverteb

rates  

Bioassessm

ents

1 1 24,595 4.7 4.36 0 2,272 0.4 0.40 0 5.00 Trout stream. Lower reaches serve as a fish spawning ground & nursery. Historical flooding.

St. Louis River 04010201‐985 Knowlton Creek 4.00 63,866,110 1,466.16 90% 10% 0 74 5.0% 0 0 0.0 0 2 1 1 13,146 2.5 8.97 0 2,361 0.4 1.61 0 4.00
Development of Spirit Mountain Recreation area disturbed land. Efforts underway to restore 
wetlands and

reduce stream flows & sedimentation.

St. Louis River 04010201‐999 Lenroot Creek 3.00 8,100,150 185.95 91% 9% 0 1 0.6% 0 0 0.0 0 2 1 3,995 0.8 21.48 0 667 0.1 3.59 0 3.00 Creek underground‐further evaluation needed ‐No stream leght data available.

Lake Superior South 04010102‐549 Lester 1 3.00 305,051,308 7,003.01 99% 1% 0 276 3.9% 0 0 0.0 0 0 0 1 Turbidity & Mercury 1 1 1,352 0.3 0.19 0 0 0.0 0.00 0 3.00
Sensitive trout habitat. MPCA long term focus since 2002. Lester/Amity focus Weber Stream 

Restoration  Initiative. Historic Lakeside neighboorhod. Enters Lake Superior at about 61st 

Avenue East.

Lake Superior South 04010102‐549 Lester 2 2.00 530,844,507 12,186.51 99% 1% 0 976 8.0% 0 0 0.0 0 0 0 Turbidity & Mercury 1 1 0 0.0 0.00 0 0 0.0 0.00 0 2.00
Sensitive trout habitat. MPCA long term focus since 2002. Lester/Amity focus Weber Stream 
Restoration

Initiative. Historic Lakeside neighboorhod.

Lake Superior South 04010102‐549 Lester 3 2.00 157,802,913 3,622.66 99% 1% 0 1 0.0% 0 0 0.0 0 0 0 Turbidity & Mercury 1 1 0 0.0 0.00 0 0 0.0 0.00 0 2.00
Sensitive trout habitat. MPCA long term focus since 2002. Lester/Amity focus Weber Stream 
Restoration

Initiative. Historic Lakeside neighboorhod.

St. Louis River 04010201‐987 Merrit Creek 5.00 63,224,102 1,451.43 84% 16% 0 107 7.4% 36 99,525 68.6 0 2 1 E. coli 1 1 49,620 9.4 34.19 0 4,385 0.8 3.02 0 5.00
2017 MPCA Urban Stream assessment. Meanders in West Duluth‐Wade Stadium. Enters St. Louis 
River at

about 35th Avenue West.

St. Louis River 04010201‐512 Miller Creek 7.00 260,075,854 5,970.52 71% 29% 0 634 10.6% 67 688,243 115.3 1 2 1 1

Temperature, E. coli,

Chloride,  

Macroinverteb

rates  

Bioassessment

s

1 1 263,383 49.9 44.11 0 13,837 2.6 2.32 0 7.00
Cold water trout stream. Regular sediment clearing at mouth‐ 500 CY/ year. MPCA TMDL Study. 

2017  MPCA Urban Stream assessment. Flows past Miller Hill Mall, trhough Lincoln Park, entering 

St. Louis Bay at  about 26th Avenue West.Some Segments underground, further evaluation

needed.

St. Louis River 04010201‐640 Mission Creek 5.00 306,803,710 7,043.24 96% 4% 0 28 0.4% 10 3,977 0.6 0 3 1 1 1,625 0.3 0.23 0 242 0.0 0.03 0 5.00 Trout Stream. Western edge of Duluth City limits

Lake Superior South 04010102‐No AUID Oregon Creek 7.00 45,273,487 1,039.34 44% 56% 1 22 2.1% 55 87,299 84.0 0 2 1 1 223,079 42.2 214.64 2 10,202 1.9 9.82 0 7.00 Segments of the creek underground‐further evaluation needed ‐Stream data available seems
incomplete

St. Louis River 04010201‐848 Sargent Creek 6.00 92,601,935 2,125.85 96% 4% 0 65 3.1% 2 598 0.3 0 3 1 E. coli 1 1 13,160 2.5 6.19 0 551 0.1 0.26 0 6.00 Near western city limits, 86% of the watershed is forest. Enters St. Louis River at about 100th
Avenue West.

St. Louis River 04010201‐884 Stewart Creek 5.00 43,284,493 993.68 95% 5% 0 40 4.0% 15 30,293 30.5 0 2 1 E. coli 1 1 17,159 3.2 17.27 0 1,231 0.2 1.24 0 5.00 85% of the watershed is forest.

Lake Superior South 04010102‐544 Tischer Creek 5.00 206,227,012 4,734.32 85% 15% 0 293 6.2% 126 221,757 46.8 0 1 1 1 E. coli 1 1 287,545 54.5 60.74 0 13,361 2.5 2.82 0 5.00
Also called Congdon Creek. Flows past Mount Royal Shopping Center, cascades down the Duluth 
Hillside to

Lake Superior. 2017 MPCA Urban Stream assessment

Lake Superior South 04010102‐508 Talmadge River 1.00 165,142,119 3,791.14 99% 1% 0 0 0.0% 0 0 0.0 0 0 0
Dissolved oxygen,
Fish

bioassessments,

turbidity

1 0 0.0 0.00 0 0 0.0 0.00 0 1.00 Forested & rural residential watershed.

St. Louis River 04010201‐999 US Steel Creek 4.00 84,366,547 1,936.79 92% 8% 0 94 4.8% 2 1,259 0.7 0 3 1 39,798 7.5 20.55 0 5,592 1.1 2.89 0 4.00 Creek underground‐further evaluation needed. No stream lenght data available. Historical data 
=6.8 Miles

St. Louis River 04010201‐No AUID 32nd Avenue West Creek 7.00 20,551,052 471.79 51% 49% 1 1 0.1% 0 0 0.0 0 3 1 1 50,930 9.6 107.95 1 6,346 1.2 13.45 0 7.00 Segments of the creek are underground. Estimated 6107' above ground, 2457' underground.

St. Louis River 04010201‐No AUID 41st Avenue West Creek 5.00 10,266,514 235.69 52% 48% 1 6 2.5% 0 0 0.0 0 2 1 26,639 5.0 113.03 1 3,871 0.7 16.43 0 5.00
Creek underground‐further evaluation needed ‐No stream leght data available. Open Land 
opportunities ‐

Merrit Park

St. Louis River 04010201‐99 44th Avenue West Creek 7.00 12,485,299 286.62 52% 48% 1 5 1.8% 0 0 0.0 0 2 1 1 37,621 7.1 131.26 1 8,112 1.5 28.30 1 7.00 Creek underground‐further evaluation needed ‐No stream leght data available.

St. Louis River 04010201‐99 49th Avenue West Creek 8.00 35,661,265 818.67 65% 35% 0 35 4.3% 24 340,492 415.9 3 2 1 1 94,584 17.9 115.53 1 13,036 2.5 15.92 0 8.00
Creek underground‐further evaluation needed ‐No stream leght data available. Open Land
opportunities ‐

Memorial Community Center

Lake Superior South 04010102‐999 58th Avenue East Creek 6.00 15,964,928 366.50 61% 39% 1 35 9.5% 128 106,409 290.3 2 1 0 79,133 15.0 215.91 2 2,160 0.4 5.89 0 6.00 Creek underground‐further evaluation needed ‐No stream leght data available.

St. Louis River 04010102‐999 62nd Avenue West Creek 4.00 32,288,651 741.25 81% 19% 0 28 3.8% 4 3,869 5.2 0 2 1 55,809 10.6 75.29 1 4,065 0.8 5.48 0 4.00 Creek underground‐further evaluation needed ‐No stream leght data available.

St. Louis River 04010201‐No AUID 68th Avenue West Creek 4.00 5,026,290 115.39 78% 22% 0 4 3.5% 0 0 0.0 0 2 1 11,674 2.2 101.17 1 1,156 0.2 10.02 0 4.00 Segments of the creek underground‐ further evaluation needed.

St. Louis River 04010201‐No AUID 82nd Avenue West Creek 3.00 17,214,083 395.18 83% 17% 0 25 6.2% 2 1,380 3.5 0 2 1 24,031 4.6 60.81 0 1,406 0.3 3.56 0 3.00 Creek underground‐further evaluation needed‐ Open Land opportunities‐ Norton Park, Indian 
Point park

Lake Superior South Lake Superior 1 7.00 878,499 20.17 47% 53% 1 4 21.3% 22 19,151 949.6 3 1 4,242 0.8 210.36 2 0 0.0 0.00 0 7.00
Small watershed, west of Leaster River 1. Large floodplain area, needs further evaluation to
determine

tributary area, floodplain association, topography‐seems to be part of 58th Ave. East 

Creek. UMD  Limmology.

Lake Superior South Lake Superior 2 3.00 85,251,291 1,957.10 66% 34% 0 61 3.1% 51 43,942 22.5 0 0 1 324,657 61.5 165.89 2 15,988 3.0 8.17 0 3.00
34th, 37th, 38th, 40th, 43rd, 47th, 50th Avenue East Creek watersheds. Underground Creeks,
further

evaluation needed.

Lake Superior South Lake Superior 3 1.00 9,829,749 225.66 88% 12% 0 2 0.9% 0 0 0.0 0 1 200 0.0 0.88 0 0 0.0 0.00 0 1.00 Area drains directly to the Lake. No stream data available.



32nd Avenue West Creek 
Watershed Topography 

Existing 

Infrastructure

Hydrologic 

& Hydraulic 

Study

Assessment 

of 

Vulnerabilities 

Community 

Impacts 

Property & 

Infrastructure 

Flooding  

Damage 

Climate 

Adaptation 

Focused Watershed 
Stormwater Vulnerability 

Assessment 

Climate Risk Assessment  
Evolving Process 



Development of climate resilient solutions.

Analysis of existing NOAA Atlas-14 data & St. Louis County 
precipitation intensity projections developed by 

University of Minnesota Climate Adaptation Partnership

Study Area 



Existing 
Conditions 

- Comprehensive aerial survey 

- On-site assessment of infrastructure existing 

conditions

- Hydraulic & Hydrology Model _ XP-SWMM

- Photogrammetry & GIS data analysis



Existing Conditions

Event Precipitation Depth 

(Inches)

10 Year 3.92

100 Year 6.36

Climate Resiliency 

Event Precipitation Depth 

(Inches)

10 Year 4.70

100 Year 7.63

Minnesota CliMAT | University of Minnesota Climate Adaptation Partnership (umn.edu)

End of Century 
Projections 

Event Precipitation Depth 

(Inches)

10 Year 4.37

100 Year 8.90

June 2012 Event

Event Precipitation Depth 

(Inches)

24Hrs 6.90

https://climate.umn.edu/MN-CliMAT


Climate Resiliency Scenario
20% Increase 

100 Year Event 

Precipitation Depth = 7.63 inches  



Evaluation of Candidate Projects & Recommendations 

Storm Sewer Improvements

Twin Cities Interchange, SEH- Carson Webb



Evaluation of Candidate Projects & Recommendations 

Green Infrastructure

Google earth 



Community Engagement 

• Flooding major concern for communities.

• Changing climate can compound the issue with heavy rainfall, rapid melting snow or 
ice jams that can push rivers and streams rapidly to major flooding. 

• Flooding can happen anywhere! 

• What can we do to minimize flood risk? 





Benefits 

ENVIRONMENTAL SOCIAL ECONOMIC

Pollution Control 

Water Quality 

Recreational 

Opportunities  

Public Waters 

Community Engagement  

Education & Training 

Property Value 

Utilities Pricing

Business Investment  



Funding 

SEH developed an in-depth funding matrix to further the City's ability 
to secure funding for the implementation of critical projects. 

By aligning projects with the most suitable funding opportunities, the 
City is positioned to maximize funding, ensuring the implementation 
of critical infrastructure improvements.



Next  
Steps 

1. Implementation of projects & 

recommendations

West Superior Street reconstruction - Currently 

under design

32nd Ave. West Watershed – Gray infrastructure 

improvements to increase SW capture  2M

Storm basin retrofit & water quality 

improvements – 5M

2. Additional watershed studies based on the 

prioritization matrix 



MPCA Planning Grants for  Stormwater, 
Wastewater and  Community (SWC) Resilience



How can SEH 

help you secure 

funding?



STATE OF FLORIDA

DEPARTMENT OF 
ENVIRONMENTAL PROTECTION

GRANT WORK PLAN

Comprehensive Vulnerability 
Assessment​

Town of Lee 

Madison County 



Questions 
aulschmid@sehinc.com

Duluth Stormwater Management and Resiliency Plan 

(sehinc.com)

mailto:aulschmid@sehinc.com
https://www.sehinc.com/portfolio/duluth-stormwater-management-and-resiliency-plan
https://www.sehinc.com/portfolio/duluth-stormwater-management-and-resiliency-plan
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