Green Stormwater Infrastructure at MnDOT

Land of 10,000 Lakes... Land of Sky Blue Waters

Introduction

Peter MacDonagh PLA, FASLA MnDOT Green Infrastructure PM U of MN Adj Faculty
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What is Green Stormwater Infrastructure? Working Landscape

Slow It Down, Spread It Out, Soak It In...

Vegetation that serves a
Transportation function

e Combinations of soil, plants, and engineered
structures

e Uses natural processes to meet infrastructure
needs

e Delivers environmental, economic, & social co-
benefits
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Chapter 12 of MnDOT
Facility Design Guide:
Infrastructure functions
and added benefits

Functions



Is MNnDOT directed to invest in Green Infrastructure?

Yes! Statutory & Policy Context

6/22/2026 mndot.gov 7



Transportation Statutes

§ 174.01, Subd. 2 — Transportation e Gl can help meet goals for:

System Goals * safety, resilience, stormwater mgmt., &

§ 174.03 — Duties of the Commissioner user appeal

of Transportation
§ 174.75 — Complete Streets

§ 160.266 — Bikeway Planning &
Mississippi River Trail
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Environmental Requirements

§ 116D.04 — Environmental Review * Gl can help meet requirements:
(MEPA)

e Stormwater mgmt., stream restoration,
33 U.S.C. Clean Water Act habitat...
e § 1342 — NPDES Permits
e § 1344 - Section 404 Permits

General Permit 2004-0001 — MN Public
Waters Work Permit

Executive Order 19-28- Pollinator
Protection
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Plans & Policies

Statewide Multimodal Transportation Plan e Gl can help meet goals:

Transportation Asset Mgmt Plan * Safety, mobility, resilience,
environmental protection

MN Climate Action Framework

Strategic Highway Safety Plan

Complete Streets Policy

Pedestrian Plan & Bicycle Plan

Resilience Improvement Plan

Cost Participation Policy
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Environmental Requirements

e Stormwater Permits
e Watershed District Permits
* DNR Public Waters Permit

e USFWS Protected Species
Requirements

e USCOE Stream Mitigation
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. . Permeable Stormwater . Infiltration
Bioretention areas Vegetated riprap
pavements planter boxes boulevards

Linear Green Infrastructure: It’s the Law & MnDOT Has the Land

Roadside Stream Landscape

. e as . Green corridors Living snow fences
vegetation stabilization plantings 8



What & Where Can We Fit GSI/Gl in Rural Linear ROW?
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What & Where Can We Fit GSI/GIl in Urban Linear ROW?
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Technical Advisory Committee Membership

Sustainability | Transportation
& Public System
Health Management

Land
Management

Environmental
Stewardship

Transit &
Planning Active Construction
Transportation

Project Asset

Maintenan
Management Management aitenance

Hydraulics
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GSI Tool Kits

Peter MacDonagh, PLA, GI PM - Office of Env Stewardship - Co-PM GSI MTK — Steve Gebauer PE

Young Env — Barr - Alliant
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FACTSHEET EXAMPLE
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TOOLKIT EXAMPLE

222222222



6/22/2026 21



e Benefits of Mini Forests

Slows down stormwater runoff

Spreads out to increase capture

Vegetation to soak up stormwater

Provides shade, habitat for wildlife, improved

air quality, noise dampening, and better soil
health.

6/22/2026
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9.A.4 Design Elements

2441 Vegetation

A—Wegetation planted on site must be native to
the area, This Is how Minl Forests become self-

4,43 Seil

A—The sofl must be loosened to improve molsture
Infiltration and raot growth, Test the existing 3ol
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sustainable 2-3 year after planting. Mative trees and
woody vegetation are already accustomed to the sail
properties and the rain amount nesded to survive.
Choose at least 5 different climax, tree species to
plant, along with shrubs, p{)ll'-na‘rnr planh, and other
smaller native woody species. For the best results,
have as many different native species planted as
possible. This inereases the biodiversity of the forest
and will make it rmare redilient aver time. Example
target quantities of woody tree and shrub species per

area are given in Exhibit 9-4.
Exhibit 9-4

Target Mumber of Tree and Sheub Spesies

Mini Forest Size (square feet)

Less than 3,0:0:0 25
~ 5000 35
= 10,000 50
~20,000 &5

9.4.4.2 Planting Density

A—The typical planting density for Mini Ferests is 2-4
trees for every square yard. Te put this into context,
a Minl Forest that Is ' an acre in area (21,780 square
feet) will have about 5.000-10, 000 tress that ars
initially planted. Some trees will die out, but this is to
b expacted, All of those plantings are still a crucial
part of developing a Mini Forest.

B=In addition to treas, smaller plants like shrubs,
pollinator plants, and other small waody species can
beincluded in the Mini Forest. Plants that require
mare sunlight can be placed on the adges of the Mini
Forest, These smaller plants dom't have a set planting
density, but are simply planted where they can fit.
Mini Forest ratio of tree species to shiub species will
wary fram d:1 to B:1, Saturating the remaining area
with seeding a3 well can help endure successful plant
establishment.

for tree growth suitability and amend existing soil

to improve the quality. Soil compaction must be less
than Z00 psi; optimum rates are 100 psi. Soil organic
mattar percentages should be 3,5% to 3%, Planting
Soil Praparation with a spading machine as seen in
MnDOT Standard Planting Details 257130 meets this
criteria. Large gquantities of compost can be woarked
Inta the soll to Improve molsture uptake and provide
futrients. MaDOT Grade 12 Compost meets this

criteria.

944 4 Mulch

A—Hardwood mulch is an important component
because it provides the functions of a natural

forast flow including preventing eresion, raindrop
interception, suppressing weeds, retaining moistura,
and enriching the soil. MnDOT Type &6 Mulch meets
this eriteria.

9.A.5 Plant Establishment Period

A—a - MnDOTs Landscape Praject contracts for
Certified Landscape Contractars include a Plant
Establishment Period (PEP: Chapber 5) of bwo years
atter Initial Planting QOperations (IFQ: Chapter 4)
arc completed by the contractor. In many cases,
this 2-ypar long PER will mest the important
eetablishmant criteria for Mini Ferasts., In cases whare
additional maintenance of that specific Mini Ferest
Is needed beyond the length of the standard 2-year
PEF; then a defined scope, short-term Negotiated
Maintenance Contract (MMC) can be snterad

into with the contractor to complete that specific

landscape maintenance for that Mini Forest.
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9B STORMWATER TREATMENT CREDIT

A—While stormwater treatment credits will vary greatly, there are some commeon benefits of Mini Forests that can

be applied.

1. Stormwater Storage

a. Stormwater that runs off from developed areas into the Mini Forests that is contained in the Mini Forest is
stormwater volume control.

2. Infiltration
a. Stormwater that infiltrated into the native soils is considered 100% treated.
3. Tree preservation/growth

a. Some cities and counties provide benefits for preserving or planting trees.
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9C SPECIFICATIONS

9.CA1MnDOT Pa}r ltems

A—Typical pay items used to develop Mini Forests include the following:

Exhibit 9-7

Soil Pre para tion

2574.505/00010 | SUBSOILING ACRE
2574.505/00020 | SOIL BED PREPARATION ACRE
2574.507/00110 | COMPOST GRADE 2 cUYD

6/22/2026
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9D COST ESTIMATING

9.0 P|anning Level Estimate

h—The planning level cost estimete balow is uzeful 8t early stages of
design when the details of the design have not been determined. It
provides an appreximation to determine if the G5 practice is suitable for
the site and project.

B—Mini Forests cost about $60-90 per square foot to plant depending on
the scale and vegetation used. There will be maintenance costs in the first
two years for watering, weeding and inspections, but the forest are largely

salf-sustainable after 2-3 years, lowering leng term maintenance costs,

6/22/2026
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9F MAINTENANCE

g- F-‘ MilintE mance D?EWEEH
A—Mini Forest Maintenance Quick Facts

1. Mini Forests will need to be harticulturally maintained for the first
2-3 years while becoming established. Specific maintenance neads

inc|ude:

a. Weeding

b. Watering

£, Mulehing

d. Removing litter

&, Material or vegetation replacement If neaded

2. Weeding the forest for the first 2-3 years is required. Afterwards,
the trees will ereate enough shade te reduce weeding. Invasive
woody weeds (Bucktharn, Aslan Honeywuckle) must continue to be

controlled an a 2-3 year cycle.
3. Maintenance will be greatly reduced after the first 2-3 years,

4. Mever remove the muleh or arganic matter from the woodland floor,
anly amend with Type 6 Mulch to maintain 6 inch muleh depth.

5. Mever cut or prune plants, except for a maintained border if required.

&, Approved MaDOT herbicides may be applied by a Minnesota Certified
Appleatar with wick ar wiper or brush applcater an weeds vakhin

Mini Farest as needed.

6/22/2026

9.F.2 Maintenance |n5.|::ELt|'ﬂn

A—Mini Forests require regular inspection and maintenance at first
but will be largely self-sustainable 2-3 years after the initial planting.
Schedule reactive maintenance when issues are identified to prevent
damage. Fay particular attention to invasive woody weeds and watering
issues during drought conditions, Inspection is recommended at the
following intervals for the first 2-3 years

1. Inspect every other month during the growing season (March, April,
Miay, Jume, July, August, September, Cictober),
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Think of combining GSI Practices with existing BMPs or using GSI practices in series with each other.
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INFILTRATION ALTERMATIVE
PLAN VIEW

OVERFLOW PIPE TO—
STORM SEWER

\ AOADWAY

3{7 CURE & GUTTER

T CATCH BASIM OR

ALTERNATIVE MEANS TO

COLLECT WATER (E.G.
CURE CUT,SHEET FLOW)

WALE/TRAIL

TREE TREWCH WITH INFILTRATIOMN

SECTION B - B

MANMOL E < CLEANCUT
1OVERFLOW D

(EVGCEOSYNTHETIC WEMBRANE —.

b Ao B MEM

TREE TRENCH WITH INFILTRATION
A

SECTION A -

& ™ e SR

o WMETEATL

PLACE TP FIFE —
DRATN
SH.I.LLnn' TRENCH

/—OPT IomsL STRUCTURAL CELL

—— S00L COVERING PER TURF ESTABL ISHWENT FLaN (3)

36~ MIN FILTER TOFSOIL BORROW(INI)

-2' MIN, COVER SELECT GRANULAR ENBANEMENT
B™ PERF TP PIFE DRAIN
i8" PREFERRED, 4" MIM}

18" DECOWPACTED IN-SI
SOIL FAID FOR AS -pUB‘-n:IL[H:-"!v'

UNDISTURBED &

N WETIE St L UNCOMPACTED IH-SITU SOIL
MEMERANE MIN 3N, ROTYON SIRTH
GROWING. W SEASOMAL HEGH
ROWIN A — £ I6H
croR NG Mept GROUNDWATER(S)
=

WATERTIGHT JOINTS —m ~—— STRUCTURE WALL
s

i HOTESY

==FLACE DRAIN TILE CAF AT

THE END OF TF PIPE DRAIM \'\—5— FERF TP FIPE DRAIM

(8= PREFERBED, 4= MIM)
TREE TRENCH FOR FILTRATIOM.
SECTION B - B

@
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—— INF ILTRATION TRENCH

FVC CAP 1. CAPS TO BE PLACED ON ALL DRAIM
s TILES THAT OULET FROM INFILTRATION

AREA TO A STORM SEWER STRUCTURE.

IMLET & OUTLET ADAPTER—"

2. CAPS TO BE PLACED AFTER WEGETATION
ESTABLISHMENT IN INFILTRATION AREA
OR AS APPROVED BY ENGINEER.

CAFS CAM BE REMOVED TO ALLOW FOR
FILTRATION IF TWE INF ILTRATIOM
FRACTICE IS5 NOT PERFORMING AS DES IGNED

DEAIN TILE CAP DETAIL 3.
TINCTEENTAL T

4. ALTERMATIVES TO CAPS (E.G. KMIFE
WALWES) ARE AVAILABLE.

SPECIFIC HOTES

(1) ToPsoIL MEETING MrlOT SPEC,

Fa) MINDWUM RECOMMENDED SOIL VOLUMES BY TREE TYPE:
00 CF FOR ORNAMENTALS

400 CF FOR EVERGREENS
600 COF FOR SHaDE TREES

B4TT.2F. FILTER TOFSOIL BORROW,

JECSY, N
\ e e
FLACE DRAIN TILE CAF AT THE ‘\
EMD OF TF PIPE DRAIN M g=

FERF TF PIFE DRAIM
(8™ PREFERRED, 4= MIM}

CATCH BASIM,|
SUNF, OR

curs” cuT
CEMLET )

FILTRATION TREMCH

b COARSE UNEYEN BOUNDARY 15 DESIRED. DECOMPACT ACCORDING TO 2574

SUBSOTL IMG.

MULOH SHOULD BE 2°-3° THICK USING WMULCH TYPE 6. PLANTINGES MAY BE USED AS

AN AL TEAMATIVE.

& 10° SEFARATION FROM BEDROCK IS RECOMMEMDED.

REQUIRED O ROADNAY SIDE WHEM DISTANCE IS LESS THAM 12° AND O SIDEWALE
SIDE WHEM DISTANCE ToO BUILDIMG IS LESS THAM 100°., IF STRUCTURAL CELL IS
BEING FLACED FOR ROOT GROWTH BETWEEN THE SIDEWALK. PLACE THE wEMBRAME O
THE QUTSIDE OF STDEWALE.

FOR WIDTHS LESS THAM 3°, USE A HARD SURFACE LTKE PAVERS OR COMCRETE.

WATER MUST FLOW THROUGH FILTEA MEDIA FOR WATER TREATMENT CREDITS.
OVERLAMD FLOW, CURE CUTS, OR SUMPS CAN BE USED

TRATION

TREE TRENCH - INFI
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Reminder on where GSI info is found

e https://www.dot.state.mn.us/environment/erosion
/green-infrastructure.html

OR

e Google — MnDot Green Stormwater
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Thank You!

Peter MacDonagh PLA (651) 391-0048

peter.macdonagh@state.mn.us

MnDOT Green Stormwater Infrastructure &

Green Infrastructure Work Group


mailto:peter.macdonagh@state.mn.us

RWMWD Clean Water
Retrofit Program

DNR Monthly LGU Forum
June 17, 2026

Paige Ahlborg
Assistant Administrator



RWMWD

Includes parts of:

* Ramsey County
* Washington County

Includes all or parts of:

St. Paul
Woodbury
Oakdale
Landfall

North St. Paul
Maplewood
Little Canada
White Bear Lake
Vadnais Heights
Gem Lake
Shoreview
Roseville

* 65 square miles

e 20 lakes, 5 streams,
hundreds of wetlands

 All drains to the
Mississippi River

RICE CREEK
WATERSHED DISTRICT

VADNAIS LAKE AREA
WATERSHED MANAGEMENT ORGANIZATION
Sem Lake

{Korth Bt Paul

i
RAMSEY.WASHING TON METRO
WATERSHED DISTRICT i

VALLEY BRANCH
WATERSHED DISTRICT

SOUTH WASHINGTON
WATERSHED DISTRICT




Our Priorities

Mitigate Quality Healthy Community

Flood Risk Surface Water Ecosystems Education and
Engagement




Clean Water
Retrofit Program

* Seek out projects in underserved parts of
RWMWD and/or priority drainage areas.

* District pays for 100% cost of project

* Properties with high impervious surface coverage
and no plans for future reconstruction

* 20-year maintenance agreements

* District pays for maintenance first 2 years post-
construction

% RAMSEY-WASHINGTON
METRO WATERSHED DISTRICT




Retrofit Project Timeline

Step 1: Deskto Step 2: Initial Site Step 3: Property Step 4: Concept
g P ‘ PO | ‘Owner Meeting(s) ‘ P P

Analysis Assessment Development

‘S’rep 7: Ongoing - Sfeg g EJrCIUCOII:ion
utreac

Maintenance

Step 5: Final ‘

Plans & Specs

% RAMSEY-WASHINGTON
METRO WATERSHED DISTRICT



Step 1: Desktop
Analysis

GIS Mapping
Past Permit/Stewardship Grant Projects

Social Vulnerability Index
Flood Risk Potential
Water Quality Impairment

Noatural Resources Protection

% RAMSEY-WASHINGTON
METRO WATERSHED DISTRICT




Step 2: Site Assessments

Visit Top 10-15 Priority Sites
Note visible droinoge Issues
Existing green space
Parking lot usage

General site up-keep




Step 3: Meet with Property
Owner(s)

* Any droinoge concerns/observations
* Appetite for |ong—ferm maintenance

* Snow storage and other winter
maintenance

* Willingness to remove parking
s’ro”s/osphoH

* Upcoming future projects




Step 4: Concept Developmen

% RAMSEY-WASHINGTON
METRO WATERSHED DISTRICT



Step 5: Final Plans and Specs




Step 6: Project Installation

% RAMSEY-WASHINGTON
METRO WATERSHED DISTRICT



Step 7: Ongoing Maintenance

First two years of
maintenance subcontracted

by RWMWD Maintenance grants available Ongoing routine inspections

by RWMWD




Step 8: Education & Outreach




Partnership
Highlight:

RWMWD &
Target Corp




Parking Lot Best
Management Practices

(BMPs)



Tree Trenches




EAST SAINT PAUL STORE



East St. Paul Target

Drains to Mississippi River

<
19}
=
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=

Best Management Practices Installed:

* 1 Large Tree Trench

e 2 Rain Gardens (Filtration Basins) with
iron enhanced sand trenches in existing
open green space

* 5 Rain Gardens (Filtration Basins) with
iron enhanced sand trenches in existing
porking spaces

% RAMSEY-WASHINGTON
METRO WATERSHED DISTRICT




East St. Paul Target

* 36 parking spaces removed
* Reduction in Impervious ared

* Rep|oceo| with filtration basins

* Runoff captured from 3.2 acres of
Impervious pavement

¢ 54% of site Impervious pavement

% RAMSEY-WASHINGTON
METRO WATERSHED DISTRICT




NORTH SAINT PAUL STORE



North St. Paul Target

Drains to Kohlman Lake

Best Management Practices Installed:

* 92 Large Tree Trenches

e 1 Rain Garden (Filtration Basin) with
iron enhanced sand trenches in existing
open green space

* 3 Rain Gardens (Filtration Basins)
with iron enhanced sand trenches in
existing porking spaces




North St. Paul Target

* 50 parking spaces removed
e Reduction in impervious area

. Rep|oceo| with filtration basins

e Runoff captured from 4.0 acres of
Impervious pavement

* 36% of site impervious pavement




VALLEY CREEK PLAZA
STORE




Valley Creek Plaza
Target

Drains to Battle Creek Lake

Best Management Practices Installed:

*1 Rain Garden (Filtration Basin)
with iron enhanced sand trenches in
existing open green space

*]1 Rain Garden (Filtration Basin)
with iron enhanced sand trenches in
existing porking spaces and open
green space




Valley Creek Plaza
Target

* 8 parking spaces removed
* Reduction in Impervious ared

. Rep|oceo| with filtration basins

e Runoff captured from 4.3 acres of
Impervious pavement

¢ 59% of site Impervious pavement



Estimated Average Annual Pollutant Removal

Pollutant East St Paul North St Paul Valley Creek Plaza
Total Suspended Solids 890 1,120 1,290

(Ibs)

Total Phosphorus (lbs) 5 6 6.4

Runoff Volume (CF) 3,400 4,070 3,000

Parking Stalls Removed 36 50 8

Impervious Area Removed 5,832 8,100 1,296

(SF)

Annual pollutant removals estimated using MIDs Calculator (Minnesota Stormwater Manual, MPCA)



How are we doing?

= Between 2014 and 2025: constructed 54
stormwater BMPs at 36 sites

= 16 churches

= 8 schools

= 8 commercial sites

= 4 parks/city owned sites
= $6.7 M in capital (District and CWF Grants)
= 293 Ib TP removed annually
= 89,486 Ib TSS removed annually

= 389,583 cu ft volume reduction




Questions?

Paige.Ahlborg@rwmwd.org
651-792-796 4



	Green Stormwater Infrastructure at MnDOT�Land of 10,000 Lakes… Land of Sky Blue Waters
	What is Green Stormwater Infrastructure? Working Landscape�Slow It Down, Spread It Out, Soak It In… 
	Slide Number 6
	Is MnDOT directed to invest in Green Infrastructure? �Yes! Statutory & Policy Context  
	Transportation Statutes
	Environmental Requirements
	Plans & Policies
	Environmental Requirements
	Linear Green Infrastructure: It’s the Law & MnDOT Has the Land 
	What & Where Can We Fit GSI/GI in Rural Linear ROW? 
	What & Where Can We Fit GSI/GI in Urban Linear ROW? 
	Technical Advisory Committee Membership
	GSI Tool Kits
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Thank You!

