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% What is Green Stormwater gm@

Infrastructure (GSI)?

Traditional “gray” infrastructure (e.g., gutters, sewers,
and tunnels) moves water but can contribute to flooding,
pollution & urban heat

Nature-based solutions like GSI use plants, soils &
permeable surfaces to manage and store stormwater
where it falls naturally

Co-benefits include:

* Boosting urban climate resilience

* Increasing & enhancing green spaces
e Creating green jobs




¢ Why Put Green Stormwater crryRe
Infrastructure in Parks? RARKS

Need to adapt infrastructure as storms become more
intense, unpredictable

Parks are among the largest publicly controlled green
spaces in cities

Parks can mitigate extreme heat, manage flooding,
stormwater runoff

GSl in parks helps reduce flooding & its financial
impacts, enhances biodiversity & ecological health
Improve public health outcomes by reducing air and
water pollution, urban heat & creating new green
space, lowers healthcare costs from respiratory and
heat-related illnesses




i GSI in Parks Can Be Used to gt
Promote Social Equity RIS

* Historically, discriminatory policies have limited park &
housing access for minorities, immigrant groups, low-
income families

* These communities have less green space & more exposure
to flooding, extreme heat, pollution

* GSI projects in existing or new parks in these communities
can address environmental justice needs, create jobs,
provide opportunities for workforce development, improve

= o public health disparities

' .k * Crucial to pair infrastructure investment with community
stabilization & economic development strategies to
prevent displacement, secure long-term funding for
maintenance
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{¢ Barriers — and Solutions ciryfit

Parks are often underused for GSI| because of:

* Lack of shared vision and priorities among public agency leaders

* Separate funding sources for parks and water projects

* Silos between parks and stormwater agency planning and operations

* Policies and regulations that are unsupportive of interagency collaboration

* Skepticism about nature-based solutions

* Limited green infrastructure maintenance skills

* Complexity of engaging communities (especially historically disadvantaged ones)

Better collaboration between parks & stormwater agencies on funding, community
engagement, planning, capital projects, maintenance, can allow cities to fully tap
parks’ potential for GSI -- create a win-win for urban resilience, operational
efficiencies, fiscal savings



i The Parks & GSI Initiative PARKEY

Partnership with US Water Alliance, Green Infrastructure Leadership Exchange working with cohort of parks &
stormwater leaders to inform how to increase collaboration and address historic inequities.
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= Resources You Can Use

WHY GREEN STORMWATER IN PARKS IS

A WIN-WIN FOR URBAN RESILIENCE

Making the Case for Nature-Based Solutions to City Leaders

Utilizing urban parks and green spaces for the
management of stormwater using nature-
based (or green) infrastructure has many public
benefits. For example, it can:

»

¥

¥

Help protect increasingly vulnerable

communities during large-scale weather events.

Save cities money by reducing the impacts
of flooding.

Improve public health by protecting water
quality and adding green space that keeps cities
cooler and can be used for outdoor activities.

Advance environmental justice by benefiting
historically underserved communities that lack
adequate infrastructure and green space.

Provide a prime opportunity for workforce
development to fill the gap in green
infrastructure maintenance skills.

Transform how governmental agencies work
together and serve their communities, and
access new funding opportunities.

Build trust between community stakeholders
and government {when its benefits are
effectively implemented and communicated)
and inspire more support for nature-based
solutions at all levels.

What Is Green Stormwater
Infrastructure?

Green stormwater infrastructure (GSI) manages
stormwater runoff by using natural processes.
Traditional "gray” infrastructure—gutters, sewers,
and tunnels—moves water away from buildings
but can contribute to flooding. pollution, and
urban heat. In contrast, nature-based solutions
like GSI use plants, soils, and permeable surfaces
to manage and store stormwater where it

falls naturally. GSI has the potential not only

to mitigate flooding and pollution but also to
increase green spaces, boost climate resilience,
and create green jobs.!

*US. Environmental Protection Agency. (2024). Green Jobs
in Your Community. https://www.epa.gov/G3/green-jobs-
your-community
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Green stormwater
infrastructure manages
runoff naturally, reducing
flooding and pollution
while enhancing urban
resilience, creating green
spaces, spurring jobs, and
improving public health.

EXCHANGE

GREEN
INFRASTRUCTURE
LEADERSHP

Why Put Green Stormwater
Infrastructure in Parks?

As storms become more intense and
unpredictable, our infrastructure must adapt.
Parks, which are among the largest green

spaces in cities, have great potential for GS1.

In addition to promoting public recreation and
social cohesion, parks can mitigate extreme heat,
and manage flooding and stormwater runoff. By
working with nature, G5l in parks helps reduce
flooding and its financial impacts while enhancing
biodiversity and protecting ecosystems. It can
improve public health outcomes by filtering air
and water pollution, reducing urban heat, and
creating new green spaces, all of which can also
lower healthcare costs related to respiratory and
heat-related illnesses?

Tapping the Potential
Benefits

However, parks are often underused for GSI
because of a lack of shared vision and priorities
among public agency leaders. More structural
and technical implementation challenges
include separate funding sources for parks and
water projects, silos between parks and water
agency planning and operations, policies and
regulations that are unsupportive of interagency
collaboration, skepticism about nature-

based solutions, limited green infrastructure
maintenance skills, and the complexity of
engaging communities, especially those that
are historically disadvantaged. in infrastructure
projects. By fostering better collaboration

between parks and water agencies on funding,
community engagement, planning, capital
projects, and maintenance, cities can fully tap
into parks’ potential for GSI and create a
win-win for urban resilience, as well as
operational efficiency and fiscal savings.

How Can Green Stormwater
Infrastructure in Parks
Promote Social Equity?

Historically. discriminatory policies have limited
park and housing access for racial and ethnic
minorities, immigrant groups, and low-income
families, leaving these communities with less
green space and greater exposure to flooding.
extreme heat, and pollution. GSI projects in
existing or new parks in these communities can
address environmental justice needs, create
jobs, and improve public health disparities.
Additionally, G5l in parks can raise nearby
property values by reducing the threat of

flooding and creating new community amenities,

which generates wealth-building opportunities
for landowners and boosts local tax revenues®
However, it is crucial to pair these infrastructure
improvements with community stabilization and
economic development strategies to prevent
displacement as property values rise. as well as
secure long-term funding for maintaining this
critical infrastructure.

Learn more at https://cityparksalliance/stormwater

PARKS

In partnership with the US Water Alliance and the
Green Infrastructure Leadership Exchange, City
Parks Alliance has been working with a cohort of
parks and stormwater agency leaders from eight
cities across the US. to inform how to increase
collaboration between the parks and stormwater
management sectors and address historic
inequities. Cohort cities include Atlanta, Boston,
Houston, Milwaukee, Pittsburgh, Raleigh, Seattle,
and Tucson. Learmn more about the initiative and
discover all our resources at

www cityparksalliance org/stormwater.

Parks are natural places

to put green stormwater
infrastructure.

r w. f robert wood johnson

J foundation
Support is provided by the Robert Wood
Johnson Foundation. The views expressed

here do not necessarily reflect the views of
the Foundation.

* 5. Environmental Protection Agency. (2024)
Ervironmental Benefits of Green Infrastructure. https:f i,
epa.govigreen-infrastructure/environmental -benefits-green-
infrastructure

* Center for Meighborhood Technology. (2020). Green
Stormwater Infrastructure Impact on Property Values. https:ff
cntorg/publications/ green-stormwater-infrastructure-
impact-on-property-values
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How to tap the co-benefits of implementing GSI in parks:
‘ * Help protect increasingly vulnerable communities during

i Resources You Can Use

large-scale weather events

* Save cities money by reducing the impacts

« of flooding

* |Improve public health by protecting water quality and
adding green space that keeps cities cooler and can be used

NATURE'BASED for outdoor activities

SOLUTIONS FOR * Advance environmental justice by benefiting historically
underserved communities that lack adequate infrastructure

MANAGING and green space

STORMWATER * Provide a prime opportunity for workforce development to
IN PARKS fill the gap in green infrastructure maintenance skills

Transform how governmental agencies work together, serve

Oppertunities to Create a Win-Win for Urban Resilience

their communities, access new funding opportunities
* Build trust between community stakeholders and government

and inspire more support for nature-based solutions at all
levels

* 17 case studies of example projects and partnerships
« Calls to action for public leaders and issue Learn more at https://cityparksalliance/stormwater
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TUGSON
IT'S ALLABOUT HEAT

 The Sonoran Desert: heat & drought
» 3rd fastest warming city in the US
* Average 11" of rain per year

SHADE isa hot commodity

|

CITY OF

TUCSON WATER




TUCSON —IT'S ALLABOUT HEAT

Tucson Parks and Recreation

o 134 Parks
o 3,363 acres of parkland

Heat Mitigation in Parks

o 10 splashpads complete; 9 more funded
o 83 shaded playgrounds

o Shade standards for playgrounds

0

TUCSON




TUCSON —IT'S ALLABOUT HEAT

Tucson Water

« Serves ~ /745,000 customers
» (Conservation Program
- Rebates
 appliances, gray water systems, rainwater harvesting
- Educational programming
- Water Smart landscaping classes

« Coming soon: Ornamental turf reduction/replacement rebates
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TUCSON CLIMATE ACTION AND ADAPTION PLAN

- Climate Emergency declared in 2020
- Climate Action Plan adopted March 7, 2023

- Climate Initiatives
o Electric Vehicle Roadmap
o Urban Forestry Program & Tucson Million Trees

o -Green Stormwater Infrastructure Program
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Storm Recycled
to Shade 0

« 2020 Mayor & Council approve GSI pilot program
- Dedicated funding source -- fee on Utility Statement
o .13 cents per ccf of water consumed

o Residential & commercial utility customers
Groundwater

o Average monthly cost ~ $0.91 cents/mo

« Pilot sunsets & funding made permanent June ‘23

e Non-regulatory driven

- Voluntary; beneficial re-use; co-benefits

TUCSON

- One Water philosophy TUCSON WATER




v Build new GSI

v" Maintain new
& existing GSI

E— v Prioritize

R 4 o
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vulnerable
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Co-benefits of GSI

Program Driver

b o
Storm

to Shade \\\
City of Tucson \
\
|

Green Stormwater
Infrastructure Program
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INCREASBS
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What is GSI? gak. / | hieBs - @ Sl mastre
nelghborhoods

PROMOTES

Green Stormwater \ alr quality
recreatlon&moblllty = '_

Infrastructure (GSI)

directs stormwater § \
runoff from streets, \ >
parking lots, and

rooftops into landscaped
areas where it infiltrates the

soil to support vegetation.

ENCOURAG
o pollinators Bs

e

REDUCES &7

flooding
Find GSI at
v Parks
v Greenways o =
v Neighborhood streets Q CREATES
v Bike boulevards EXTENDS lfe by habitats
pavement life
v Public parking lots _ - : reducing water
v Traffic circles climateaction.tucsonaz.gov&, on streets



Tucson Tree Equity Scores

L

Tree Equity Achieved in

30

of 466 neighborhoods

TUCSON MILLION TREES

300k
MAYOR
Kegioa Raeeene
7 " 250k
200k
Tree Equity Scores for Tucson neighborhoods
150k
This dashboard was developed using American Forests' Tree Equity
Score methodology. The scores are a metric that informs the city on
how well we are delivering equitable tree cover to all our residents. 100k
The score combines "measures of tree canopy cover need and High Maodearate
priority for trees in urban neighborhoods. It is derived from tree Pricrity Low Pricrity
canopy cover, climate, demographic and socioeconomic data.” Pricrity
American Forests, 2020
{ ) Priority by Papulation Priority Categories

Definitions:

Tree Equity S by Neighborhood
Tree Equity Seore (0-100): A score of 100 means tree equity has ree Equity Scores by Neighborhoo

been achieved in this neighborhood. Lower scores indicate
neighborhoods in greatest need of improved canopy. This metric is
only calculated in populated neighborhoods*.

i

Priority Index (0-1): Higher scores indicate higher vulnerability.
Includes 5 equally weighted variables:

Income: Percentage of population below 200% of poverty
Employment: Unemployment rate

Race: Percentage of people who are not white non-Hispanic
Age: Ratio of seniors and children to working-age adults
Climate: Urban Heat Island severity

Heat Severity (0.43-9.26): Indicates the deviance from mean surface

ternperatures in urbanized areas. i.e., heat severity 9 indicates the {; ; ; ;
neinhharhnnd is. nn averane. 99F hatter than the mean surfare COMAMNF, Esri, TarnTom, Garmin, Foursguare, SafeGraph, GeoTechnologies, Inc, METI/NASA, USGS, Bureau of Land Management, EPA, NPS, USDA, USFWS | Publish...  Powered by Esri




CITY OF

TUcsON City of Tucson | GSI Capital Projects
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CAPITAL PROCESS &
PROJECT

PRIORITIZATION

 Leveraging funds with existing
COT improvement projects
o Prop 407
Tucson Delivers Better Parks &
Connections
« Ward Office input

TUCSON
TUCSON WATER

CITY OF



TREE PLANTING COST

Three Scenarios

$2250-$3750 per tree
= 267-444 trees

$375-$625 per tree
=1600-2667trees

$200- $360 per tree
=2,778-5K trees




PARK PLANNING
INITIATIVES

» Early incorporation of GSI into
designs

Reduce turf & increase tree canopy

Reduce use of potable water/add
reclaimed
Functional/non-functional turf

Long term policy & planning

"/

CITY OF TUCSON
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SI AT GUNNY BARRERAS PARK

* Projectorigin

o Prop. 407

o Low TES = high priority area
» S| Features

o Vegetated basins, sidewalk

scuppers

« GSlsize

o ~30,000 sq.ft.




GSI AT GUNNY BARRERAS PARK

5 CAMPBELL AVE

2 T "*‘“ al...
3 "GSI Basinw)hative trees + io

*Additional small GSI features throughout the park




HOW IT WORKS : HARVESTING STORMWATER FROM ADJACENT STREET

/

CAMPBELL AVE.

SN LOW PP Y
F 3

4" NG DRANAGE PPE SLOPED AT 2%
TO NFLTRATON TRENCH

L I e * ¢ o

R ATIACHD ASH-00 CVL DETAL
2 5 4

Stormwater flows from-Campbell Ave CAMPBELL AVE.
enter park at sidewalk scuppers

What is a sidewalk
Scupper? An opening in
the curb and sidewalk that
allows stormwater to flow
through it.



HOW IT WORKS : BASINS FILL WITH STORMWATER

CAMPBELL AVE. ' Stormwater flows from Campbell Ave
enter park at sidewalk scuppers

AMPBELL AVE.

LOW P Y
Ny 8

o‘mwmamnn
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HOW IT WORKS : PLANNED OVERFLOW

' ~ CAMPBELL AVE.

Y 47‘2

Tﬁlw”(w"n ”
When basin capacity is exceeded, the bioswale .

/ overflows into a perforated pipe and drain .

J
et

| [ system :

CAMPBELL AVE.

Stormwater flows enter at sidewalk scuppers

A Few Benefits of GSI:

Irrigation resource
Water quality
Shade

Wildlife Habitat

Educational Opportunities



CHERRY AVENUE PARK




IRON HORSE PARK
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Improperlyinstalled iedimel& kap*

g | FSSONS LEARNED

- Early involvement in project planning saves
time and resources

* Project costs
o Significantly higher than anticipated
o Vary greatly by project type: in-street, behind
the curb, in parks, on parcels

Contractor Challenges
o Timelines
o Experience & expertise
o Drawings/details - construction disconnect

e |rrigation vs. hand watering ‘q, ll‘
cn\gF TUCSON
TUCSON WATER




MAINTENANCE

No prior GSI Mx program,; reactive action

GSl assets are "owned" across various City
departments

Depts. use different asset management systems that
don't communicate w/one another

Competing interests
« TW well sites
« unsheltered population

* Mx Contractors & COT Mx staff



Published by the City of Tucson Green Stormwater

Storm to Shade Program Infrastructure (GSI) RESO LVI NG MX CHALLE NG ES

Maintenance

First Edition: August 2022 A Pocket Guide

GSI maintenance protocol adopted by
the City of Tucson

Trainings

Mx Manual

Agreements w/City depts

Enterprise Asset Management System

? CITY OF \ Storm
#' TUCSON to Shade



City-built GSl assets~ 750
Tree Inventory ~ 850

GSI| Asset Inventory
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' PARTNERSHIPS

* Interdepartmental @ COT
 Transportation
« Water
* Planning and Development Services
 Housing and Community Development
 County Regional Flood Control District
« University of Arizona
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Green Infrastructure in Boston

Kate England, Director
City of Boston Office of Green Infrastructure
December 17, 2024
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Director of Green Infrastructure
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Office of Green Infrastructure

o Policy Example: GI Right-of-Way Policy
e Green Infrastructure Maintenance

o Supporting Other Departments
-

B UL “ Franklin Field (BHA | Dorchester)
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Gl ROW Policy | Overview

Starting in October 2022, Streets Cabinet designs that
alter curb lines must include 1 of 5 Design Alternatives:

ROW Bioretention

Infiltrating Tree Pit/Tree Trench

Porous Paving
Subsurface Infiltration Area

One-time Seeding

Two (2) Maintenance Contracts
o  Landscape Maintenance

o Regenerative Air Vacuum Sweeping

Green Infrastructure Volunteer Program
o  Piloted October 2023 - February 2023
o  Launched Citywide April 2024 (Earth Day!)
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Supporting Resources | Details & Specifications

Details and materials were selected
based on current best practice,
feedback from the Details &
Specifications Subgroup of the Green
Infrastructure Working Group &
discussions with relevant

departments, e.g.:

e Disabilities Commission

e Public Works Department

o Transportation Department

o Parks & Recreation Department

e Boston Public Schools

e Boston Water & Sewer Commission

Diatail | Tithe
[ STORMWATER CAPTURE
G .CUR! CUT INLET
G102 [ GRANITE COBELE PAVER SPLASH PAD
3. 100 ..I"I.'.':J:“l_u RIVER STORE SPLASH FAD
G.104 | STORMWATER CAPTURE WITH DRGP INLET
G, 10% | FREFABRICATED TREMCH DRAIN WITH GRATE
.108 ] CASTIMN-PLACE TREMCH DRAIN WITH GRATE

G107 | PRECAST COMCRETE END SEECTION FOR TREWCH DRAM [

G108 | CURE CASTING FOR TRENGH GRAIN

G.120 | GENERAL NOTES FOR POROUS PAVEMENT SYSTEMS

6.121 | TYPICAL PORGUS ASPHALT SECTION

G.AR | TYFICAL PORCUS CONCRETE SECTION

G,123 | TYFICAL PORDUS PAVER SECTION

5.124 | PERMEABLE RUBSER PAVING

135 | RESIN BOUND AGGREGATE OR PERMEASLE RUBSER
PAVING AT TREES

5,126 | WATERSTOR
| PRETREATMENT MEASURES

G201 | FVE AREA DRAIN

G202 | DRAIN CLEAROUT

G.221 | SEDIMENT FOREEAY AT FIPE INLET
G232 | MIMIFOREBIAY WITH WEIR AT CURE INLET
G223 | MIIFOREBAY WITH CHECK DAM AT CURE INLET
G | ETONE DIAPHRAGM
DETENTION / INFILTRATION / EXFILTRATION

TONE INFILTRATION TRENCH
SAND BASED STRUCTURAL SOL INFILTRATION TRENCH
0 | SEECED BICRETENTION AREA

| SHRUB, ORNAMENTAL GRASS, PERENNIAL. AND
GROUNDCOVER PLANTING

| TREE PLANTING

G353 | TREE PIT WITH AERATION / WATERING LOOP

STORMWATER RELEASE AND OVERFLOW
G401 | PILED STONE CHECK DAM

4 GRAX CONCRETE WER
G403 |METAL WEIR
G410 | DOMED FRAME AND GRATE OVERFLOW STRUCTURE
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Supporting Resources | CGuidelines & Plant Palette
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Vegetated s S i As the mame implies. 0 & 2y
simes refierred o as “green sorips Le tracks (rarely roadedyiy Vegetae
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P wys, 2% g ar paved N N a " e M
O the "Dack” of a paveqd ,L.,.\_:,:‘ Py between twe paved Cinnamon Fern Osmunda cinnamomea FiPfSh* Dwarf Joe Pye Weed Eupatorium dubium "Little Joe
Desjge : " n
Short Toothed Mountain Mint Pycnanthemum muticum
®  Swaleshased Aes . P " .
. \u:m,.,, wed Gevel bottn g+ Z wid Grasses Sclentific Name Light Culver's Root Veronicastrum virginicum "Lavender Towers
N dope is 13 oy
* Ponding depah of 2+ . i Creek Sedge Carex amphibala P/Sh*
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Wl St of 12" (e e "-:’,- djacent to gony Paved et Tussock Sedge Carex stricta Pf5h Swamp Milkweed Asclepias incarnata
~ - . Lial
Materigls Soft Rush Juncus effusus Fie Showy Milkweed Asclepias speciosa
* Only Nosoll. planting gog o o Switchgrass Panicum virgatum F Commoan Milkweed Asclepias syriaca
Sodl o " SMended native soq - - - - - -
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Gl ROW Policy | Expansion

Starting 2025, most projects in the ROW must include
green infrastructure:

Policy now captures:
Public and private projects

All Public Improvement Commission Specific
Repairs projects

Projects replacing 250 linear feet or more of
contiguous sidewalk

Projects proposing pavement restoration in
Streets Cabinet parking lots and maintenance
yards

Any /all GI in the MA Stormwater Handbook

Stronger requirements for “new” ROWs and
parking lots (100-year, 24-hour storm)
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Remove maintenance “barrier”

o Two (2) maintenance contracts:
o Landscape Maintenance Contract

o Porous Paving Maintenance Contract

o Maintaining GI from all
departments

o BPL, BPRD, BPS, BTD, BWSC, PWD

e Procured contracts via “creative

contracting”

o RFP, rather than standard “low bid”

o City Certified Businesses (three (3) . | \ %
quotes, $250K) : ( 1

New England Avenue (Streets |




Maintenance | Contracts

Procuring contracts using
methods other than

standard “low bid”

Request for Proposal

City Certified Businesses
(three (3) quotes, S250K)

4 !
Sy

/ . - | '..,
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Mary Ellen Welch Greenway (Parks | East Boston)



“PowerCorpsBOS is a 10-month Green Industry
Workforce Development Program.

An “earn and learn” program, PowerCorpsBOS
pays members to participate in hands-on
training that prepares them for living-wage
careers.”

e 18-30 year old Boston residents

e High school diploma or HiSET /GED

e $550 weekly stipend & monthly T-pass

o Career services /job placement assistance

Participants remove weeds, leaf litter and
debris, as well as install vegetation, prune, etc.
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Maintenance | Green Infrastructure Volunteer Program (GIVP)

“The GI Volunteer Program (GIVP) is a
City-sponsored program, with City-
branded gear, tools and supplies.”

Volunteers receive GI maintenance
training and resources from the City’s
Office of Green Infrastructure so that
they can perform cleanup and
beautification tasks on their own
schedule
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Supporting All Departments




We’re all in this together!

o GI Working Groups
o Bi-monthly overall group
o Three (3) subgroups: Coordination &
Maintenance, Details &
Specifications, Policy

o Capital requests for other

departments’ GI

o e.g. S5 mil for Cummins Highway GI
(Public Works)

e Construct GI with other

departments
> BPL, BPRD, BPS, PWD
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East Boston Earl\‘y'Educat”ibh Center

Boston Public Schools
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Boston Housing Authority



BHA SuccessLink

Youth from BHA’s Franklin Field

6 weeks of programming

Lessons /activities about stormwater and
GI planning, design, construction, and
maintenance

Culminating in rain garden construction

Al  F :
Franklin Field (BHA | Dorchester)







Kate England

Director, Office of Green Infrastructure
City of Boston
katherine.england@boston.gov

www.boston.gov /green-infrastructure
Green.Infrastructure@boston.gov
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mailto:katherine.england@boston.gov
http://www.boston.gov/green-infrastructure
mailto:green.infrastructure@boston.gov
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QUESTIONS

Type your questions into the “questions”
box and click “send.” Please note that the
chat has been disabled for this webinar.
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