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Background

Funding - MPCA Planning Grants for Storm
Management and Community Resilienc

Study & address stormwater issues and
effects on vulnerable populations

Climate risk assessment —First step of many!

Road map to implementation of pro eCls &
recommendations 2
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Services v Projects News & Insights v About v Careers v Contact

inovative Stormwater Solutions
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Duluth s Stormwater Management and Resiliency Plan
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The St. Louis River Estuary, Our Home - Perfect Duluth Da

St. Louis River Estuary Water Trail - St. Louis River Alliance (stlouisriver.or:



https://www.perfectduluthday.com/2020/06/10/the-st-louis-river-estuary-our-home/
https://www.stlouisriver.org/the-river
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https://visitduluth.com/experience/adventure/parks-trails/hiking-trails/

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




Extreme Events

Records Broken Previous Duluth Record New Duluth Record
Rainfall Rainfall

Greatest 24-hr August 22-23, 1978 June 19-20, 2012
Precipitation
Greatest 2-Day July 20-21, 1909 June 19-20, 2012
Precipitation
Greatest June 24-hr June 23, 1876 m June 19-20, 2012
Precipitation
Greatest Precipitation on June 23, 1876 » June 19, 2012
a June Calendar Day
Greatest Precipitation June 19, 1998 4.14” June 19, 2012
for June 19
Greatest Precipitation June 20, 1926 3.11” June 20, 2012

Souce — NOAA-NWS Duluth Significant Weather Events Database




15" PHASE OF CITY-WIDE ASSESSMENT

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

Increase infrastructure and community resilience



- Plan Purpose -

ANALYSIS/DESIGN R\COMMUNTY ENGAGEMENT

STORMWATER

IDENTIFY VULNERABILITIES '”' FUTURE CLIMATE ADAPTATION

RESILIENCE

DEVELOP IMPLEMENTATION IMPLEMENTATION OF
PLAN o MITIGATION PROJECTS




City-Wide Study
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EPA

Social Vulnerability

Index (SVI)

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.
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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.”
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Water Quality- Impaired Sireams

“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
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Infrastructure

Wows.

ges, cities grapple with big rains | MPR News

As climate chan
63" Ave. West & Bristol Street Culverts replacement

\ 5. Existing Infrastructure
R s’n % | 7
A ‘p‘. b
Total length of Stormsewer &| Ratio of Stormsewer Pipe to |Total length of Stormsewer &| Ratio of Stormsewer Pipe
Culvert Pipe Watershed Area Culvert Pipe 36"+ 367+ to Watershed Area
LF Miles Ratio Score LF Miles Ratio Score
7,597 1.4 1.46 0 476 0.1 0.09 lu]
25,300 4.8 7.16 0 1,183 0.2 0.33 [u]
66,950 12.7 34.22 0 2,724 0.5 1.39 0
137,122 26.0 127.04 1 12,555 2.4 11.63 0
A - - 31,744 6.0 37.41 0 4,076 0.8 4.80 0
- Chester Creek Culvert, Jeremy Walgrave
o ncitar g NI v 76,007 14.4 102.77 1 1,166 0.2 1.58 0



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

The Hidden Streams Benédth f)uluth (onlyinyourstate.com)


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

City of Duluth
Stormwater Management Plan
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Focused Watershed .
Stormwater Vulnerability

Assessment
Property &
Infrastructure
32" Avenue West Creek Flooding
Damage
Topography Watershed

Hvdroloaic Assessment :
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Study Vulnerabilities Impacts

Existing
Infrastructure

Climate

Climate Risk Assessment Adaptation
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

| — Streams I
[ 32n6 Ave W Creek Watershea |
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On-site assessment of infrastructure existing
conditions

Hydraulic & Hydrology Model _ XP-SWMM
Photogrammetry & GIS data analysis



Existing Conditions

June 2012 Event

Event Precipitation Depth
(Inches)

10 Year 3.92

100 Year 0.36

End of Century

Event Precipitation Depth
(Inches)
24Hrs 6.90

Projections
Event Precipitation Depth
(Inches)
10 Year 437
100 Year 8.90

Climate Resiliency

Event Precipitation Depth
(Inches)

10 Year 4.70

100 Year /.63

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



https://climate.umn.edu/MN-CliMAT
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Evaluation of Candidate Projects & Recommendations

Twin Citi

Sy

es Interc

Storm Sewer Improvements

Location

Duluth Heritage
Sports Center
(DHSP) parking lot

Proposed Action

Upsize from 4.5' (54") to 6' (72")
Proposed length 328 LF

Estimated
Cost

$554,000

Benefit

Reduced Private
Property Flooding

Superior Street to
DHSC parking lot

Upsize to 5' (60") - Proposed
length 743 LF

$1,138,000

Reduced Private
Property Flooding

Grand Forks Ave to
Superior Street

Upsize to 4' (48") - Proposed
length 750 LF

$840,000

Reduced Residential,
Private Property, and
Street Flooding

West 2nd Street,
North 29th Ave West
and West 3rd Street

Upsize to 3.5' (42") - Proposed
length 1082 LF

$1,050,000

Reduced Residential,
Private Property, and
Street Flooding

Intersection of
Exeter St and Grand
Forks Ave

Upsize to 3' (36") - Proposed
length 83 LF

$119,000

Reduced Residential
Flooding

-

_

hange, SEH- Carson Webb

)

221
2211

222
2221

Storm Sewer Improvements

Recommendations

The model results indicate several areas where shallow street flooding may occur. When these
streets are reconstructed in the future, additional catch basins inlets should be added to minimize
street flooding. In addition, consideration should be given to overlay projects. Overlay projects
can reduce the amount of stormwater storage in the street by up to 30%. This major reduction in
street storage increases the frequency of break out flows into private property.

Additional catch basins (inlet capacity) should be added at the time of the street reconstruction
projects to offset the loss of street storage when future overlay projects occur.

The modeling results for the proposed improvement projects with a 20% increase in precipitation
are shown in the following figures:

5-A Proposed Conditions 20% Increase 10-year

5-B Proposed Conditions 20% Increase 100-year

To achieve full capacity of the storm system, the roadway needs to have good pavement that is
sloped to gutters and does not divert flow due to rutting and deterioration of the pavement. Curb
and gutters need to be sound and able to effectively capture and convey runoff to catch basin
inlets. Curbs need to be continuous to keep runoff from leaving the roadway and entering private
property. Inlet grates need to be set properly to allow gutter flow to enter the inlet and into the
storm sewer system. The storm sewer piping needs to be sound to be able to handle high flow
events.

Street and Storm Sewer System Maintenance

Recommendations

Street maintenance and storm system maintenance are a critical activity in Duluth. Sediment and
debris can easily clog catch basin inlets. This causes bypass flows that go downstream, which
has a cumulative flood risk and damage effect.

The City should continue to fund street sweeping, catch basin inlet cleaning, culvert inlet
cleaning, culvert flushing/cleaning, storm sewer cleaning, and maintenance activities that ensure
the function of the overall drainage system.

In addition, the City should promote an Adopt-a-Drain program for residents and businesses.
This program provides an additional means to clean out catch basin inlets to promote proper
function of the overall drainage system.

=



valuation of Candidate Projects & Recommendations

Green Infrastructure

22213

Type of - - - Estimated
Project Location g Conditions Proposed Action Cost Benefits
Existing i ious length Urban rain garden-
Xisling Impervious leng Long/narrow cells capture, Volume
2,100 LF from Railroad ‘
reduce and treat $425,000 Reduction
track to 29th Avenue p "
West stormwater runoff in space Water Quality
’ limited urban settings.
Superior Street Existing 110,000 SF Flow Rate
Reconstruction | - impervious road surface, Subsurface storage | $5,000,000 | Reduction
from railroad tracks to Water Quality
Green 29th Avenue West.
Streets Volume
4 Bus Stops Urban ""‘” gl::de"‘ e | $115000 | Reduction
planting Water Quality
MNarrow grass areas along U m iT ET
edge road, approximately capture, reduce and treat Volume
West 3rd 842 LF from intersection prure, L .
L . stormwater runoff in in $80,000 Reduction
Street with Lincoln Park Middle space limited urban Water Quality
School Drive to Vernon pa e
Street. 98-

Bioretention Cells and Rain Gardens

Urban nature solutions use green (land based) and blue (water based) infrastructure. The geal is
to mimic natural functions or enhance existing natural resources in a way that integrates urban
living with nature. Examples of green infrastructure include rain gardens, bioretention cells, and
biofiltration swales. Examples of blue infrastructure include ponds and pools.

Urban bioretention cells can be integrated into small and narrow spaces. The cells temporarily
store stormwater and gradually filter it through the cell's soil and either infiltrate into the native soil
below or is collected in an underdrain pipe and discharges into the stormwater sewer system.

The primary purpose of the bioretention cell is to capture as much volume as possible to reduce
peak flow into the existing sewer system and to intercept stormwater runoff to reduce total
suspended sediments and pollutants in order to improve water quality.

Recommendations

1. Integrate bioretention cells along West Superior Street as part of the street reconstruction
project.

2. Integrate bioretention cells along residential streets including Restormel Street, West 3¢
Street and Vernon Street.

3. Identify existing wetlands and potential wetland restoration opportunities to enhance the
natural bioretention qualities of the watershed.

Impervious Surface Retrofit

Due to the unique topographic and geologic qualities of the City of Duluth, green infrastructure is
not feasible at all locations, especially in natural land areas that have shallow bedrock and clay
soils.

Large impervious areas such as parking lots, represent a great opportunity to capture and treat
large amounts of stormwater, in comparison to individual residential or commercial properties.

Underground stormwater storage is an alternative to stormwater basins, due to their limited
footprint, underground storage can intercept stormwater runoff, extend detention time and
provide relief to the storm sewer system. New technology offers traffic load rating capacities and
permeable surfaces that can be accommodated in parking lots, sidewalks, and roads.




Public Meeting Notice

MPCA PLANNING GRANT FOR STORMWATER COMMUNITY RESILIENCE
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Dulutn Stormwater Resilence Plan
City Project No. 2069
080032023

Dear Resident-
y nd . 2023 from
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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?



Green Infrastructure Green Infrastructure

at convey and trea te » Sk ndscaped dej lect and abso

Heat Island Effect and pollution

and tr er runoff

Planted with grasses, shrubs or trees

e aesthetic and ecological value of the

Builds Resiliency Reduce amount and velocity of runoff

What Can Residents Do?.

. R?r?ove snow, ice, and debris from storm sewer - Breakout Session -
INiets
* Rake leaves so they don't wash down the roads
« Property Drainage Improvements 0 Have you experienced flooding issues?
. AdOpT a Drain ADOPT
DRAIN

. Green Infasiructure O What steps have you taken?

We protect our water
Sweep up! Rake up! Pick up!

O What are the barriers?

0 What would you like to know from the City?

H . N |

/

DULUTH RESIDENTS ENCOURAGED TO ‘ADOPT-A- iiNiaMFVSICRE B == IR ~LadlL O Comment Cards Available
DRAIN' TO PROTECT LAKE SUPERIOR : ‘



- Benefits -

ENVIRONMENTAL SOCIAL ECONOMIC

Pollution Control Public Waters Property Value
WEICIHONE Y Community Engagement Utilities Pricing
Recreational Education & Training Business Investment
Opportunities




SEH developed an in-depth funding ma

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,
of critical infrastructure improvements.

Buliding Resikient
infrastructure and
mmunities (BRIC)

Hazard Mitigation Grant

Board of Waber and Soi
Resources Cean Water

trix to further the City's ability

ensuring the implementation

'Water Infirasbruchune
Emproemants for the
Mation [WIN) Act

tornadoes,
vl rice,

federal match requined

Hazard mitigation projects to make
comemanities mone resikent to
flooding, wild fines, tonnadoes,
hurricanes, drought, sea level rise,
ard earthauak

25% non-federal match requined

10% match rege
kind match

ed, may include in

Project must meet eligibility oriteria
found at link.

Grant for up to B0% of projsct oost,
mad e 57 mdllicen

Design are
USACE nirastructune and rescur
otection and development

DIropECls.

Typécally SIM-528

Funding for praj T protect,
conserve, presenee, and enhance
ni I, r, land, fish,

v rd Dot ususally
wildide, and cther natural resow ¥

range

Below-market rate financing

511.2 million aailable

51.36 m for progect in W

Laks M i h
stormwater Infrastructarg n Restore and Presene Matural Anea
Stonmwate nuchune |

and Blodiversit

This grant program was desigred bo
asist small public waber syshesms in
complying with Safe Drinking 'Water
Act |SDWA) requiremsnts. The
‘Wizconsin DHR has been
appropriated $722,000 in grant
mon bes to provide financial
assistance to any gual ifying other-
than-municipal community and not-
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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

stormwater Resiliency Assessment & Action Plan
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How can SEH
help you secure
funding?

EXPERIENCE WITH STORMWATER MODELING
TOOLS THAT IDENTIFY LOCALIZED FLOOD RISK

EXPERIENCE PLANNING PROJECTS THAT
INCREASE RESILIENCE TO FLOODING

ABILITY TO SIMULATE CLIMATE CHANGE
IMPACTS, SPECIFICALLY INCREASED RAINFALL

DETAILED AND UP-TO-DATE CONSTRUCTION
COST ESTIMATES

n+OQ+P+




Florida Adaptation
Planning Guidebook

Florida Water
Environment
Association

wwef Member Association

STATE OF FLORIDA

DEPARTMENT OF
ENVIRONMENTAL PROTECTION

GRANT WORK PLAN

Comprehensive Vulnerability Resilient Florida Program -
Assessment - Planning Grant Welcome Meeting
Town of Lee | Resi_lie?tr?lg:izasperggt;ir:r?m
Madison County o eeiientFlondaGrants@FlordaDEP gov
R °° Tallahassee, Florida




Questions
aulschmid@sehinc.com

Duluth Stormwater Management and Resiliency Plan
(sehinc.com)

Engineers | Architects | Planners | Scientists
Building a Better World for All of Us®
800.325.2055

©2024 Short Elliott Hendrickson Inc.


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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