


You ask: 13:05
How do | use these awesome tools?

Joshua Jones answered: 13:06
You are already using one of the most awesome tools. We'll
discuss the rest right away.

Please input your question

|| Send Anonymously

walernow
@® alliance

Chat Raise Hand Q&A




Certificate of Completion

This session has NOT been submitted for pre-approval of Continuing Education Credits,
but eligible attendees will receive a certificate of attendance for their personal record.

To receive a certificate:

* You must attend the entire session

You must register and attend using your real name and unique email address - group
viewing credit will not be acceptable

® You must participate in polls

* (Certificates will be sent via email within 30 days

If you have questions or need assistance, please contact
smallsystems@syr.edu.



mailto:smallsystems@syr.edu

About EFCN

The Environmental Finance Center Network (EFCN) is a university- and non-profit-
based organization creating innovative solutions to the difficult how-to-pay issues of
environmental protection and water infrastructure,

The EFCN works collectively and as individual centers to address these issues across the
entire U.S, including the 5 territories and the Navajo Nation. The EFCN aims to assist public

and private sectors through training, direct professional assistance, production of durable
resources, and innovative policy ideas.




waternow
@® alliance

WaterNow works to advance transformation in the
urban water sector to accelerate the widespread
adoption of equitable, climate resilient and
environmentally sustainable strategies.

We do this as a national network for local water
leaders and decision makers, empowering them
with the technical assistance, resources, and tools
they need to implement innovative One Water
drinking water, stormwater, and wastewater
solutions in their communities.




waternow alliance

@ water leaders. resilient solutions.

Please Complete the Post-Webinar Survey!




WEBINAR OBJECTIVES

‘ Inspire broadened thinking about the Spotlight real world examples of
"h types of strategies available to small, ;maller communities deploying green
rural stormwater managers can use infrastructure

Equip you with knowledge about how

I‘,"\ to access technical assistance for
s integrating green infrastructure into
infrastructure funding applications

WATERNOW ALLIANCE

Answer your questions about the
benefits of using green infrastructure
to manage stormwater




AGENDA

« Meet Today's Speakers

« Audience Polls

« Community Case Studies &
Moderated Discussion

« Audience Q&A

« Technical Assistance Opportunities

ASSSN

WATERNOW ALLIANCE




Claire Maulhardt
Stormwater Utility Director
Capital Region Water, PA

TODAY'S

Angela Brackbill

Stormwater Program Manager SPEAKE Rs

City of Lancaster, PA

Matthew Wilson
Water Resources Project Manager
Caledon, ON

WATERNOW ALLIANCE
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M Mentimeter

\\WVho's in the room?

State agency staff

Federal agency staff
' NGO staff

Academic

City council member
Tribal government officer

Special district board member

Utility staff

Private sector




M Mentimeter

How many customers does your utility serve?

‘n’ : =
3 3 1
Less than 1,000 1000 -6,000 6,000 -10000 10.000 - 25,000

e
6 16 )

25,000 -50,000 More than 50,000 Unsure




M Mentimeter

Rank the following challenges from most to least relevant in your community.

Water quality concerns

1.
5 Localized flooding
3 Sewer inflow and infiltration

Combined sewer overflows

Sanitary sewer overflows

Basement backups/basement wetness

4.

O.

6.




M Mentimeter

\What do you think of when you hear “"green infrastructure™?

localized management
storm water management

" on r n. -
exciting opportunity best management practice

protection of environment using nature to benefit p

better

runoff capture-treatment heat island disruptions natural solution

urban communities

vegetationnotpipes  IOW impact development less risk 2 public health

often beautiful O o biodiversity | | solutions
stormwater ponds _§ (g_ e _é e m not much filter nOtlve plonts . working septic systems
moewaeaay 5§55 £ 62  hature-based solutions  essarasesouen
flowof water = O 2

den
CI

urban planning

working with nature vegetation

- = nOtu re SUStOanblllty bioinfiltration et

— . - affordable
‘:5;‘ S waterretention {7 8 U res I | l e n Ce p I G nth?ng § Q ‘g:; g permeable surfaces
g - Sy PO ) e e e € & floodmanagement
= 0 “6 water lnfll.t.rOtlon 6 C O m l n f | I t rO t I O n m - % -
L0 % : ) underutilized 45 m .g O C O % low cost nature based solutions
1] = i208i® maintenance $5§f o
0 g_ S i:)nplempZnt g ‘é) - m t b d ||d s >< 8 % = TR stormw.o.ter c.:ontrol
less impervious areq _g) n O u re O Se mps 49.'3) tree prOteCtion beOUt|f|COtlon

flood attenuation

nOtU e bOSGd esds basins r0|n gOrdenS win-win

great for water quality Sto r m WO te r m O n O g e m e nt community t?enefits

one water

V)
D QO e
- TR - water quali
= % “§ 8 2 bloremedlotlon te qu ty ; carbon sequestration
E =% 5 . hardtomeasure  NAture-based solution |
o 2’ .8 effective manner of workw iIncremental improvement treatment in place
o 2 3‘:0‘) . nature-based stormwater hadutifil installations detontion bords
5 k= .
= > permiable pavement maintenance issues vegetated practice
- permeable concrete nature based solution

environmentally neutral | e
| Y multi beneficial strategy

environmental safety




M Mentimeter

\What is your community’s level of familiarity with Green Infrastructure as an approach to manage or capture stormwater?

-

® 2/

@ 24

We have implemented green infrastructure at
scale in our community:.

We have implemented a demonstration project or
other small-scale effort.

We have included Gl in local planning, but have
not yet implemented it.

We are aware of Gl efforts in our region but have
not yet explored it in our community.

We are not familiar with green infrastructure as an
approach.

| don't know/I'm not sure.

This doesn't apply.




M Mentimeter

\What is your community's level of familiarity with Green Infrastructure as a way to support its wastewater system?

@ 15

We have implemented green infrastructure at
scale in our community:.

We have implemented a demonstration project or
other small-scale effort.

We have included Gl in local planning, but have
not yet implemented it.

We are aware of Gl efforts in our region but have
not yet explored it in our community.

We are not familiar with green infrastructure as an
approach for wastewater.

| don't know/I'm not sure.

This doesn't apply.




M Mentimeter

\When it comes to green infrastructure, what have been your greatest challenges? (Rank from most challenging to least)

Funding/cost

N

Operations and maintenance

Gaining support/approval from decision makers

Finding suitable locations/projects

Lack of technical skill/knowledge

Finding qualified contractors

Other




M Mentimeter

\Which potential benefits of green infrastructure would be most desirable or impactful in your community? (Select all that apply)

Reduced localized/flash flooding
Improved water quality

Creation of wildlife habitat

Economic benefits (e.g. green job creation,
community uplift)

Reduced urban heat island

New functional community green space
Educational opportunities
Other




() CAPITAL REGION | waTer. C)

City Beautiful H20
Program Plan

Capital Region Water’s Integrated Plan to Address
Community Resilience - Environmental Stewardship -

Regulatory Compliance
September 18, 2025






City of Harrishurg

* CRW uses both combined sewer system (CSS) and municipal separate

sewer system (MSS) to capture and convey stormwater in Harrisburg.

+ CRWs Advanced Wastewater Treatment Facility (AWTF) typically treats

stormwater from CSS.

» During heavy storm events, flow volumes can exceed the capacity of CSS
and/or the AWTF to treat the stormwater, resulting in combined sewer

overflow (CSO) discharge into Paxton Creek and the Susquehanna River.

* InMS4 areas (in green), stormwater is discharged directly into the City's
waterways. The MS4 system can also become inundated during storm
events, leading to system surcharges, localized flooding, sediment pollution

in waterways and bank erosion.

(%) GAPITAL REGION | warer




How did we get here?

U.S. Environmental
Protection Agency (EPA)
Clean Water Act
NPDES

Pennsylvania
Department of
Environmental
Protection (DEP)

() CAPITAL REGION | warer.

Capital Region
Water
CSS & MS4




City ‘.0
eautiful
H->0O

A COMMUNITY-BASED CAMPAIGN FOR CLEAN
WATER AND NEIGHBORHOOD IMPROVEMENTS

« The City Beautiful movement was an early 20th-century campaign
that modernized, beautified, and cleaned up cities nationwide. In
Harrisburg, the movement lasted from 1900 to 1930 and included
significant improvements in sanitation, paving, and architecture.

» A key component of the
movement in Harrisburg was
the creation of parks for

recreation and, of course,
Now is a good time for every

beauty. Riverfront and man, woman o th"dhto
; make up their minds that
Wildwood parks are two they, too, wil take a
examp|es that you can see personal part in the effort to
make our city a part of and

today. not a contrast to the
beautiful frame that

surrounds it.

Mira Lloyd Dock

Harrisb urg City Be autiful Movement Leader






Large-scale Combined Sewer System Projects

Ataglance
Harrisburgis one of nearly 800 cities across
the United States with a combined sewer

system, which means, stormwater and

wastewater are conveyed in the same pipes.

During normal conditions, the mixture is
transported to CRW's Advanced Wastewater
Treatment Facility (AWTF) to be treated
before clean water is released into the
Susquehanna River. However, during heavy
rain, pipes can become too full, and the
untreated mixture sometimes overflows.

Key Performance Indicators

$200M +

Invested since 2013

Our goal is improved water quality and
implementation of targeted, verified

system improvements that will move us

toward regulatory compliance, including

during wet-weather events.

Maintenance is a key component in our
effort to restore system capacity and
reduce the negative impacts of
unauthorized releases.

FRONT STREET INTERCEPTOR PROJECT v

PAXTON CREEK INTERCEPTOR v

Cured-in-Place-Piping Rehabilitation

Status: Complete

Timeline: 2022-2023

Scope: A durable liner will be installed to restore the integrity,
functionality, and hydraulic capacity of the structurally
compromised concrete interceptor, extending the 111-year-
old pipe's lifespan by about 50 years while also improving its
flow capture; reducing combined sewer overflows.

INTERSTATE 83 EXPANSION & STORM
SEWER PROJECT e

Sewer Restoration

Status: Design

Timeline: 2027-2030

Scope: Rehabilitation work is necessary to repair the
severely compromised concrete interceptor after
inspection revealed visible defects throughout the
120-year-old structure. Lining, replacement, and/or
other restoration work will restore the pipe's
structural integrity and functionality.

PAXTON CREEK GREENWAY COLLAB.

Storm Sewer Diversion Phase 1

Status: Construction

Timeline: 2023-2025

Scope: A 48-inch sewer pipe will be relocated and replaced as
partof the Pennsylvania Department of Transportation's
widening of 1-83 in the Harrisburg area. Pipe will be installed
during the first phase of the project.

Storm Sewer Diversion Phase 2

Status: Design

Timeline: 2031-2032

Scope: During the second phase of the project, the storm pipe
diversion will be completed, in addition to the installation of
surface-level detention improvements and water quality
management measures.

Greenway Project Collaboration

Status: Evaluation & Design

Timeline: 2027-2030

Scope: CRW is co-leading the charge to improve the
Paxton Creek and surrounding greenway. By restoring
the creek’s ecosystem and reestablishing its natural
function, various benefits will be realized - improved
water quality, enhanced recreational opportunities,
community connectivity and redevelopment, flood
control and mitigation, and habitat restoration.



Conveyance & Collection System Projects

Ata glance

CRW maintains more than 134 miles of sewer
pipe, including 3,000 manholes, in the City of
Harrisburg. Our AWTF also treats sewage from
Steelton, Paxtang, and Penbrook boroughs, as
well as Susque hanna Township, and portions of
Lower Paxton and Swatara townships.

Key Performance Indicators

134 MILES

of sewer pipes.

4,000

stormdrains

SPRING CREEK PUMP STATION &
INTERCEPTOR

ASSET MANAGEMENT v

Rehabilitation or Replacement

Status: Planning & Design

Timeline: 2023-2030

Scope: The pump station will be rehabilitated or replaced to
increase its capacity to handle larger flow volumes. Enhancements

PRIMARY CLARIFIER IMPROVEMENTS v

also will be made to maximize flow from the stationto CRW's AWTF.

Equipment Replacement & Upgrades

Status: Planning & Design

Timeline: 2023-2024

Scope: Structural rehabilitation work and equipment replacement
will enhance the AWTF's primary clarifier.

NMC 6 PROJECT v

Collection System Improvements

Status: Ongoing

Timeline: Through 2030

Scope: Storm inlets and catch basins will be modified
and rehabilitated to improve control of solids and
floatable materials in the CRW collection system.

System Inspection & Assessment

Status: Ongoing

Timeline: 2023-2032 (Three phases)
Scope: Pipes and other infrastructure will
be inspected and assessed to find
deficiencies and to address growing
challengesin CRW's aging system. In the
system, inspections will be conducted by
video, and assessment of the footage will
help to identify problem areas and to
prioritize improvement projects.

CONTINUED ENHANCEMENTS
TO AWTF v

Ongoing Improvements

Status: Ongoing

Timeline: 2022-2032

Scope: Numerous upgrades are planned to
improve operations at CRW's AWTF over the
nextdecade.



Green Infrastructure Projects

INFRASTRUCTURE IMPROVEMENTS v ADDITIONAL IMPROVEMENTS  «,

Camp Curtin YMCA GS| & Bellevue Park Pond Retro-fit Systemwide GSI Projects

Status: Planning and Design

Timeline: Through 2032

Acres Managed: 50

Scope: Additional systemwide GSI projects will be
planned to Improve the health of local waterways,

Status: Complete

Timeline: 2021-2022

Acres Managed: 21

Scope: Visible green infrastructure will be installed to manage stormwater

runoff and prevent it from entering the combined sewer, reducing
reduce combined sewer overflows, and beautify

surrounding neighborhoods.

overflows and improving the health of local waterways while also

beautifying surrounding neighborhoods.

Pennvest Pro-fi Phase 4

Status: Complete

Key Performance Indicators Timeline: 2022-2024
Acres Managed: 21
1 OO ACRES Scope: A combination of GSI and storm sewer upgrades will be
Managed Run-off employed to manage stormwater runoff into the combined sewer
Our decentralized approach enhances to control wet weather and reduce overflows in targeted areas
the economic and social health of the where existing controls have been less effective.
community by implementing projects
that account for and offset acres of Pennvest Pro-fi Phase 5
stormwater runoff, lessening the flow
to our combined sewer pipes. Status: Construction

Timeline: 2023-2025

$3O Ml LLlO N Acres Managed: 9

Planned Investment Scope: Work will continue to manage wet-weather
runoffintargeted priority areas — Lower Front Street,

Lower Paxton Creek and Uptown.




GREEN & GREY IN

IMPERVIOUS
SURFACES

Impervious surfaces (roofs,
pavement, asphalt, eto)
increase the volume and

speed of stormwater runoff.

PERVIOUS
SURFACES

Penvious surfaces (green
roofs, rain barrels, rain
gardens, etc.) decrease the
volume and speed of

stormwater runoff.

Parking lots, roads, and other hard
surfaces generate a lot of stormwater
and contribute to sewer overflows.

Trees, gardens, and other technologies are designed to help reduce stormwater runoff by
absorbing or storing it for slow release. The vegetation and soil also actlike a fitter, trapping oils,
heaw metals, dirt/road grime, andtrash - preventing it fromentering our waterways.

GRADIENT RATE OF INFILTRATION:

Greeninfrastructure mimics nature and captures rainwater where it falls. What Wetlands/ Rain Gardens

Forest

natural features absorbs the most rainwater?
/ / v
Asphalt Grass 3k \\

o 0646 6666 6664 6666




TORMWATER RAIN GARDEN

©® ENGAGE THE COMMUNITY
@ IMPROVE PUBLIC HEALTH
® REDUCE HEAT

® ENHANCE RECREATION

CAPTURES STORMWATER FROM ROADS
AND SIDEWALKS

PLANTERS CAN VARY IN SIZE AND . .

MATERIALS, GENERALLY FEATURING ENVIRONMENTAL BENEFITS

WATER TOLERANT PLANTS AND GRASSES © IMPROVE WATER QUALITY
© RESTORE ECOSYSTEMS

. SOIL AND PLANTS TYPICALLY LOCATED AT  IMPROVE AIR QUALITY
THE EDGE OF A SIDEWALK

SAVE ENERGY
OUTLET PIPE ALLOWS WATER TO BE ECONOMIC BENEFITS
SLOWLY DISTRIBUTED TO MUNICIPAL
CONVEYANCE SYSTEM ® SPUR PRIVATE INVESTMENT

@ CREATI
WATER IS STORED IN STONE LAYER CREATE|0BS

BENEATH THE GROUND @ REVITALIZE NEIGHBORHOODS

PORO US BASKETBALL COURT SOCIAL BENEFITS

® ENGAGE THE COMMUNITY

® IMPROVE PUBLIC HEALTH
REDUCE HEAT

® ENHANCE RECREATION

POROUS ASPHALT ALLOWS STORMWATER
TO PASS THROUGH IT

© IMPROVE WATER QUALITY
RESTORE ECOSYSTEMS
IMPROVE AIR QUALITY
SAVE ENERGY

. UNDERDRAIN PIPE COLLECTS AND ECONOMIC BENEFITS
CONVEYS RUNOFF
SPUR PRIVATE INVESTMENT

@ CREATE JOBS

WATER IS STORED IN STORAGE LAYER ® REVITALIZE NEIGHBORHOODS

BENEATH THE GROUND

SOCIAL BENEFITS
® ENGAGE THE COMMUNITY
® IMPROVE PUBLIC HEALTH

® REDUCE HEAT
CURB INLETS ALLOW RUNOFF TO ENTER ENHANCE RECREATION

THE PLANTER

® IMPROVE WATER QUALITY
. SOIL AND PLANTS CAPTURE STORMWATER
FROM ROADS AND SIDEWALKS © RESTORE ECOSYSTEMS
® IMPROVE AIR QUALITY
SAVE ENERGY
ECONOMIC BENEFITS
© SPUR PRIVATE INVESTMENT

©® CREATE JOBS
WATER IS STORED IN STONE LAYER
BENEATH THE GROUND © REVITALIZE NEIGHBORHOODS

ENEFITS

STORMWATER SOIL FILTERS WATER ON
" ITS WAY TO STORAGE BASIN




GSI
Partnerships

Built in
Community



NEIGHBORHOOD BEAUTIFICATION
Summit Terrace GSI




COLLABORATIVE ECONOMIC IMPACTS
City Parks Revitalization




Restoring Paxton Creek

Innovating to Tackle MS4 Pollutants

Harrisburg, Pennsylvania

LEVERAGING LARGE
INFRASTRUCTURE
PennDOT Projects

£ FEACITRA, MR TN



EDUCATIONAL HUB
Camp Curtin

YMCA GSI



HISTORIC
PRESERVATION

Bellevue Park
SW Ponds Retrofit



Revitalizing



Lancaster City’s Green
Infrastructure Overview

2025 RST WEBINAR, WATER NOW
SEPTEMBER 18, 2025

wg CITY OF
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Introduction

Angela Brackbill
Stormwater Program Manager

Department of Public Works

":‘ CITY OF
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The City of Lancaster:
Overview

m Environmental Justice Community

m Incorporated in 1742 as a borough and in
1818 as a City

m ~60,000 residents in the 2020 census
m /.34 square miles

m Historic building stock (median home age
of 100 years)

m Served as the temporary National Capital
during the Revolution

m Surrounded by some of the most
productive non-irrigated farmland in the
U.S.

SN CITYOF W
'L“'h LANCASTER ' CITYOFLANCASTERPA.GOV




NATURAL ENVIRONMENT

| URBAN ENVIRONMENT

40% 30%
I evaporation evaporation

AAAAAAAALAA $8404444044400

25% shallow infiltration i 4 e - 10% shallow infiltration

25% deep infiltration 5% deep infiltration

SN cITY OF
LA LANCASTER :" CITYOFLANCASTERPA.GOV



Lancaster’s
Combined
Sewer
Systems

e,

> \ Legend

Y City of Lancaster AWWTP

@ Combined Sewer Overflows
[E] Pump Station (PS)

© Diversion Chamber (DC)

Streams

+ 4| 2273 City of Lancaster Municipal Boundary
— [ Lancaster County Municipal Boundaries

] csS Basin Boundary

North (1,222 acres)
Engleside (1,006 acres)
Stevens Avenue (130 acres)
Susquehanna (49 acres)

N

. ) +
Aee =
| A z
\ S : P~ § ] 200 1,800 3,600
" P it
T\ ~ £/ Foot
= 5 L 3= % 8 .
W\ Sewces Fsn HERE Gamin, USGS ifiemmap. mcn's‘uswlp NRCeA Esndapan MET!, Esrt Crina (Hong »wq;smam‘m Ean
L\ (THlano| NGCC © OpihStwetiap contrators. ai thie Gid User ChmmeFity | \ 4 i
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Lancaster’s

Separate o
Sewer T

Systems

[ [550) On of Lancaster Wmped Bourseny
: Dm-ljnn.mo.w

| WA Dewage Arees
Tveehpn B g W e
e aravigs v
| Lomwwer Lrearwe " maany
T Soatwmter vt Trbwtay
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G R E E N INFRASTRUCTURE PLAN

A1 § §
1111
1 1 1

A
b 4

—
14—

LANCASTER’S 2011
GREEN
INFRASTRUCTURE PLAN

b
ﬂ
.
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2011 Green Infrastructure Plan

G R E E N INFRASTRUCTURE PLAN

Mission

To provide more livable, sustainable neighborhoods for
City residents and reduce combined sewer overflows
and nutrient loads.

\/

AN

Goals

. Reduce runoff and improve water quality in receiving waters

2. Reduce CSOs by linking clean water solutions &
community improvements

3. Implement a comprehensive demonstration program

4. Implement policy actions

5

6

-

5

Lv
e ctyof LANCaster
@ city outhentic
April 2011

. Conduct extensive partnering and outreach
. Develop technical tools/studies

":‘ CITY OF

ﬁh LANCASTER L/ CITYOFLANCASTERPA.GOV




2011 Green Infrastructure Plan

Key Plan Recommendations

1. Implement a comprehensive demonstration
program
a) Review existing CIPs
b) Gl Funding for Private
2. Implement policy actions
a) Revise details and specs
b) Revise Stormwater Ordinance for
Redevelopment
c) Stormwater Utility
8 3. Conduct extensive partnering and outreach
4. Develop technical tools/studies to support Gi
a) Models / Project Tracking, etc.

":‘ CITY OF

ﬁh LANCASTER L/ CITYOFLANCASTERPA.GOV




Integrating Gl

¥ A

parks streets other ROW private property
site-specific concepts reconstruction trees incentives
“area-wide disconnection” 2-way conversion alleys regulatory
CIP for park improvements water/sewer sidewalks tree program
education opportunities paving plan SW easements parking lots

":‘ CITY OF

N4 LANCASTER ;‘ 2 CITYOFLANCASTERPA.GOV



Green Infrastructure

S
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Lancasy,,

BREWING Company

o
o w7 3 8l THisis A
gt M 7 3 5 7 i

. , > NEIGHBORHOOD

NOTA
RACETRACK
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Green Infrastructure
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Green Infrastructure
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Early Funding Strategies

« $7M SRF PENNVEST Loan to fund
implementation of Gl on public & private
property

» Public-Private Partnerships enables
private investments in CWA progress

* 45 initial GI/BMP sites

« City pays up to 90% of GI Costs

* Property owner pays remainder and signs
on to long-term maintenance agreement

« SW Utility implementation also motivating
additional private investment in CWA
controls

SN CITY OF
4 LANCASTER
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Triple Bottom Line SEPARE e

Benefits ]
-

2014 EPA report estimates the following &
benefits of implementing the Gl Plan: ]
« $4.2 million/year in energy, air quality, 1
and climate-related benefits ﬁl

« $660,000 annually in reduced
wastewater pumping and treatment co,
costs (at current costs)

° $1 20 million in avoided gray The Economic Benefits of Green Infrastructure
infrastructure (e.g., tanks, tunnels) A Case Study of Lancaster, PA

« For a Gl investment of $80 - $140
million (depending on level of
integration)

Map of Lancaster, PA provided by CH2M Hill, Inc.
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LANCASTER’S 2019
UPDATED GI PLAN

rrrrrr

-ANCASTER
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Green Infrastructure
Program Accomplishments

2010 — 2024

« 83 projects implemented

e 82 acres impervious area
managed

« 66 million gal/yr total estimated
annual runoff capture volume

« Other significant metrics to
demonstrate the impact that the
Gl Program has had since 1st GI
Plan was published in 2011

":‘ CITY OF

w4 LANCASTER

City of Lancaster Green Infrastructure (Gl) Program

Legend

X Projects To Be Constructed in2025 ™  Public- Green Parking Lot % Prvate - Alley/Street [___| Neighborhood

Y Public - Green Alley/Street ~ ®  Private - Parking Lot D Municipal Boundary

¢ Public - City Property ® Private - Other D Combined Sewer Basins
4k Public - Green School

Completed Gl Projects by Owner/Type
A Public - Green Roof
®  Public - Green Park

Map prepared Jan 2025

]
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Gl Program 2010 - 2024

Green
] Roof Other Public
» Green Streets comprise  parkingLot . 1% Property... Green

School

largest portion of annual
runoff volume capture

6% ‘

 Green Streets and Green Green
Parks provided highest S”ef/t’A”e
cost efficiency 55%
» Variety of Gl technologies Private

Property
8%

":, CITY OF
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How We Pay For It All

» Clean Water State Revolving Funds/PennVest

» PennDOT Liquid Fuels Program

= PennDOT Automated Red Light Enforcement (ARLE) Program

»  Smart Growth Transportation Program (SGT), Lancaster County MPO
» PADEP - Growing Greener

= PADCNR - Dirt and Gravel Roads Maintenance Program

= National Fish and Wildlife Foundation Chesapeake Bay Trust Green Streets
Green Jobs Green Towns

= Susquehanna River Basin Commission

= Stormwater Utility implemented in 2014 to provide a Dedicated Funding Source
» Equity: fees are determined based on amount of impervious area - All
properties pay;
» Reduces reliance on general fund;
» Stable and reliable funding source
» Credits can be provided for a property’s on-site treatment of impervious area.

W:‘ CITY OF
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Featured Project:

The Wetlands at Long’s
Park
« 2025 BUBBA Grand Prize Winner

» 2025 Governor’s Award for
Environmental Excellence

» 2024 Diamond Award for Engineering
Excellence, Jacobs

» 2024 Excellence in Construction
Award, Flyway Excavating
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The Wetlands at Long’s Park
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ANGELA BRACKBILL, STORMWATER PROGRAM
MANAGER

DEPT. OF PUBLIC WORKS, SUSTAINABILITY &

ENVIRONMENT DIVISION
ABRACKBILL@CITYOFLANCASTERPA.GOV
717.239.9296
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olden Horseshoe Greenbelt Plan.



don — Planning

wn of Caledon is proud of its approach to land use planning and climate o
e. Environmental leadership is one of the pillars identified in Caledon’s Strategic o

(2023-2035).
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edon — Stormwater

~ The Town operates and maintains 144 SWM f
yonds, wet ponds, wetlands, online detenti
tration basins, Dry kettles, OGS units,

te (2026) will examine:

able funding strategy for SWM

to policies, guidelines

d hydrologic and hydraulic models,
prehensive SWM strategy for the 2
zon (including GSI)

Legend
®  Manufactured Treatment Device

® Stormwater Management Pond

Regional Road

Town Road
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GSI - Rural Roads

Shallow and Swale with vegetation an
3
Deep and Narrow .
Wide subsurface component

O )

Ditches Bioswales

well (low retention), Moderate retention (infiltration) of High Retention, hig

quality benefit water and water quality benefit quality bene



nage System Improvements
In the Hamlet of Cataract

GSl is often reserved for the urban fabric but what role does it
play along rural roads?

Traditional Consulting
Proposal

Replacement of all driveway culverts
with a larger diameter

Clean out and regrade existing ditches
alongside rural roads

Upsize the study area outlet to the
Credit River

Assess slope stability of the valley wall
hat receives additional stormwater

or design: approx. $155,000

Innovative Consulting
Proposal

within the lanc

swales and infilt

Objective: reduce the a 0
stormwater runoff directed to the outlet
and Credit River

Cost for design: approx. $375,000

Save on outlet upgrades, slope stability
work and stream rehabilitation?



Igrave Estates

Many rural areas experience estate
developments, particularly if near to urban
centers

This example includes three small wetland
features that mitigate the impact of the
development while blending into the natural
setting

The small-scale controls mimic the natural
hydrology modelled in the watershed study and
augment the water quality performance of the
vegetated drainage path

ue to the planting, these facilities resemble the
tural wetland pockets prevalent in the area
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Demonstratlon

The rain garden collects excess rainwater from the nearby

basketball court and paved walkways and allows water to

#

slowly filter into the ground before entering a catch basin (and . , TOWN OF CALEDO \:

LT

storm sewer system)



Toleramt Species
wep lobed hepatics |10}
ok 0 P puipn (10)
N goger (10)
Ostrich feen [10]
W Codumbine [12)

dam Wallace Memorial Park Rain Garden - Infill Planting
28 Cedargrove Rd, Caledon

.

T Araccer Heldah Cartery
B cesamat
Begamet “whs (13,
8 tuesiem
B9 Baesien wie (10
B Flag v
SHH o Fiag v vl O
L Bue Lotein
BEE e Lotata Yeim (10}
e Ve
Aome Gernen
T Botie Gornen el (98
Botecran “re
C Buean
FEH Burao ol 14
Carats Wit Rye
B Corira Tower

) Hesdei Coratiowe

B3] wtan Grane "ol (8

[ R

T 2o Py Vet 1ot 10

B ey Tom

L Mestcorace:

B vesccwrvent Naw 2

FHH Mt Saade Yolersrt speties n Clamps o )
B reretan

[0 Svare tmave

are Smote el (00

B S Menton R it (3
Tremtwacet
Tertmrent
F3H] Nertmrans ik (10
WA Colmmbre
H4H Wt Conmbre e (13)
3 rr1 5rawnery

PLANTING PLAN

Native wildflowers and shrubs were planted to provide
habitat for pollinators like bees, butterflies, and other

beneficial insects.
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\The curb cuts weren't installed - only the
oncrete spillways. The spillways do bring
e water in but were intended for
ow back to the road during large
1S




Success Story:
McCardy Court Bioswale

The bioswale was installed in 2011. It treats
approximately 2ha (5 ac) of impervious area (residential
townhome and roads)

Compliance did not rely on any of the benefits provided
by the bioswale. All water quality, quantity and water
balance targets are achieved though other means

Despite the reluctance of agencies to credit the feature
toward SWM criteria in 2011, recent infiltration testing
(2024) shows excellent performance



McCardy Court Bioswale - Design

Stormwater enters the bioswale through curb depressions on both sides of the facility

* The bioswale uses special soilanda b
into the ground promoting a more n

one reservoir to help stormwater infiltrate
le

The vegetation and soil filter stor
drains into Centreville Creek, a t

ove pollutants so cleaner water
ar River.




' Caledon East Subdivision — Bioswales and
Cultec Chambers
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Bioswale #
treats 0.8 ha

' SWM Pqnd D)
1! treats 86 ha

Stormwater strategy

Infiltration of chlorides was recommended to be
avoided. To achieve water balance objectives for the
proposed development the bioswales intercept and
infiltrate clean runoff from undeveloped areas (57.6 ha)

external to the site

Overflow from the bioswales spills to DICBs and storm
sewers that convey the overflow (up to the 100-year

flows) to the SWM Pond

Soakaway pits were also installed on most residential
units. This involves collecting rainwater from roofs in
underground pits filled with stone where the water can

infiltrate into the soil



Questions?

Matt Wilson
Senior PM, Water Resources

Town of Caledon
Matthew.Wilson@caledon.ca
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