ENVIRONMENTAL SERVICES
CITY OF PORTLAND

working for clean rivers
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Overview

1. Setting the Context

2. Defining Green Infrastructure
3. Timeline and Key Milestones
4. Lessons Learned

5. Looking Ahead
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Portland Metropolitan Region
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Environmental Services | mission

* Protect public health, water quality,
and the environment

* Provide sewage and stormwater collection
and treatment services to accommodate
Portland’s current and future needs

* Protect the quality of surface and
groundwaters and implement actions that
promote healthy ecosystems in our
watersheds
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Conditions Today

Urban Heat Islands in Portland (U.S. Census Block Boundaries)
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Portland Rainfall
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Stormwater Systems

Portland’s Regulated O
Stormwater Systems

* Combined - sanitary waste and
stormwater in one system

* MS4 - municipal separated storm
sewer system (streams and rivers)

il

2
LY
)

* UIC - underground injection
controls (sumps)
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Green
Infrastructure

Interconnected system
of natural and built
assets that emphasizes
the use plants and soil
to slow, filter, and
infiltrate stormwater
runoff close to its
source and in a way that
mimics natural
functions and processes.
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Green Infrastructure | Interconnected Systems
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Green Infrastructure | key milestones

1993 1995 1998

Downspout Regional Parks Steelhead and Coho 1999
1990 Disconnection Bond Measure Salmon listed as First Stormwater
OMSI Parking lot retrofit Program \ Threatened Species  Management Manual

7"

1994

Clean Water Act Legal Order AFSO that First commercial ecoroof
and first to control CSOs required
stormwater fee 96% CSO reduction
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Green Infrastructure | key Milestones

2000 2005
Clean Watershed
River Plan

Management Plan

A
ACTIONS, -3 2
WATEASHED WEALTH K o

2002 2003
Demonstration projects First Green Street at NE Siskiyou 2006
for private property & first partnership with Clean River Rewards

é Portland Public Schools incentive
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Green Infrastructure | key Milestones

S PRS
2007 B 2011
Launched CSO Program 2012
Tabor to the River Complete Stephens Creek
Program Stormwater System Plan
««RIVER

e s st it

2008 2014
Completed Tryon Citywide
Headwaters Project Stormwater System
vaurichad Risk Assessment
Grey to Green Voters rejected
Initiative Launched Asset privatization of
GREY to GREEN Management Water and
Program Sewer Bureaus
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Green Infrastructure | Stormwater Fee - 1977

onthly Residential Sewer Bills for Selected Uﬁliﬁ::k"

Monthly Stormwater & Sewer Charges
Typical Household in Portland, Oregon

2014-15 Monthly rates
* Single family residential $26/month
@ * Multi-family and commercial $12/month per 100 sq m
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Green Infrastructure | SO Program

WARNING!
Combined Sewer Outfall

Combined Sewer Overflow (CSO) Program

This outfall pipe

«1991 — 2011 -- S
e control 22,7 million cubic meters of " S e o

combined sewerage overflow each year
e relied primarily on large storage tunnels
e total cost ~ $1.4 Billion

Y LR R
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Green Infrastructure | Roof Downspouts

Downspout Disconnection Program (1993-2011)

— over 56,000 disconnected
downspouts disconnected from
the combined sewer at over
26,000 residential homes

— annual volume reduction
estimated at almost 4.5 million
cubic meters

— cost of $13M
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Green Infrastructure | Private Property
Early Private Property Projects (1989 — 1996)

— opportunity driven
— impending water quality regulations

N

OMSI Parking Lot Swales (1992) Liptan garage (1996)
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Green Infrastructure | Stormwater Management Manual

Applies to:

: Eq - new development and redevelopment
k chon I , - public and private land A iy

-

E&% Triggers: =
Coi :
- Zg. W - >46sgmofimpervious area e ot

CITY OF PORTLAND - . . Total Infiltration
2014 Stormwater Management Manual new connection to pUb|lC system

i

Requirements:
- retain as much runoff on site as possible
- control peak flows

- use green infrastructure whenever
possible

- design storms

e 10-yr Storm (86 mm)

e Water Quality Storm (21 mm)
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Green Infrastructure | Stormwater Management Manual

- Design guidelines and drawings

- Sizing tools N

-
e o
PRI et s
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Green Infrastructure | Watersheds

e

Watershed Management Plan (2005) g 'Am'oﬂiﬁ
WATERSHED HEALTH

2005
Portland
Watershed Management
Plan

Watershed Health Goals
* Hydrology
* Water Quality
* Physical Habitat
* Biological Communities

Watershed Health Index
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Green Infrastructure | Grey to Green (2008-13)

—Green Streets
S50 million .

Funded by a 0.1% stormwater rate increase

_~—Ecoroofs

Program Goals:
* 200+ green streets
* 80,000+ private / public trees
* 17 hectares of ecoroof

3,000 hectares invasive species removal
160+ hectares land purchase
* 9 culverts removed

Land Acquisition

Invasive Speciesg/ \
Removal '—Culvert Removal
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Tabor to the River| Basin Characterization

TABOR TO THE RIVER

Brooklyn Creek Basin Program

= Approximately 6 sq km
combined sewer basin

N

‘.,AQ - * Primarily high-density, single-
family residential
development (70%) with
some commercial along
major arterials

*  37% impervious surface

* 5 km from Mt Tabor Park to
the Willamette River

““RIVER

partnerships for sewer, green stormwater, and watershed improvements
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Tabor to the River| Original Plan

2000 Pre-Design
Recommondation

Address
basement
flooding and
failing pipes
through sewer

separation,

pipe upsizing

and new |

com b| ne d [ Taggart D Boundary
. ) "‘.“ New Combined Sewer Pipes
1pes " New Stormwater Sewer Pipes

p p AR ‘\\\\ ~s- Pipes in Poor Condition

é ‘JF' " e 200 3 +— Other Pipes
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Tabor to the River| Pre-design Revised Strategy

G reen 2006 Recommended
Plan

stormwater
infrastructure
and fewer new

pipes

Legend

|:] Taggart D Boundary

- Parking Lots with Sustainable Stormwater Controls

- Roofs with Sustainable Stormwater Controls
Streets with Sustainable Stormwater Controls

New Combined Sewer Pipes
Pipes in Poor Condition

L 1
“‘?" ” Other Pipes

P

4!
> EnvironmentalServices | FROMS DREAMS TO REALITY: Evolution of Portland’s Green Infrastructure

[T A= by—-H-Y/N—FtE HEOHRET
LAL 2000 FOFHEIZIEFENNNYBELIEA S MNot=18. 2006 FICHEDORELEITL. TKED
HITRBELIFENS JU—2 AN = EDT )=V AVISERY ANTFTEANEEELELS:,
WRDOFTRENHEBDOHIN, TKEDRENST)—VAVITIITPYYEZ-TIYTTY,
WETSNET—LIEUTORYTY,
- TS AR KT BB IRAIKEEEEY BRS
" BMOTKEEEZRELTHET D
-CSO(Combined Sewer Overflow & RAX T KEDA—/N—TA—)PECDIHKE~DRAZEZRELT
-BERAMHRERRNIETD
I RAKMNMTICERBELTH TKELGDLSICKFERERETD
HTTORELEAHOCTIERETS

16



Tabor to the River| Public Outreach

* Variety of communication methods

* Rain garden workshops

* Art of Stormwater Exhibition
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Tabor to the River| Green Streets

GREEN STREET Planting Designs

T
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Tabor to the River| Private Property Retrofits

Budgeted for $64 / m?;
early projects ~ $53 / m?

Nuestra Cocina Dara Apts
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Tabor to the River| Cost Savings

$160
$144
$140 4 Changing course from pipe
only solution to
$120 A

pipes + green infrastructure
$100 saved approximately
d 558 million

$80 1
$16|million - Green
$60 1
$40 - $70|million — Sewer Pipes
$20 A

$0
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Green Infrastructure | Incentives

Clean River Rewards (2006-)

* up to a 35% stormwater fee reduction clea“Rivm: $
é
; e_wardg'; = Ecoroat
Ecoroof Incentive (2008-2013) copruinthajaain] 18 P
&

* upto $54 / m?

Treebate Program (2008-)

* reimburse up to 50% of the cost of private property
trees
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Green Infrastructure | Lessons Learned

* What have we accomplished?
* Isit working?
* Do we really save money?

* What are the challenges?
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Green Infrastructure | Accomplishments

Over 3,000 green facilities on
private property as a result of
.. Stormwater Management Manual.

* ecoroofs
* swales
* planters
*  basins
*  ponds

g @
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Ecoroofs| (1996-2014)

25

L

@

~ 420 Ecoroofs ——
9.3 hectares

e

o
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Greens Streets | 1997-2014

Green Street Facilities

1997- 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

2002
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Headwaters at Tryon Creek
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Green Infrastructure | Capacity and Partnerships

* Intuitional capacity within BES (huge!)
* Within Transportation, Parks, Water (huge!)

* Community partnerships (really huge!):

o Watershed Councils

o Developers

o Neighborhood Associations

o Schools, Colleges and Universities
o Hospitals

o Businesses

@ o Homeowners
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Monitoring| Ecoroofs
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Monitoring | Green Streets
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* Basements no longer
backing up with sewage

* Contributing to
pedestrian and bicycle
safety

* Temperatures decreasing
(or protected) at key
projects

* Fish and other wildlife
returning where they
haven’t been in over 50
years

* Improving livability

2
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Green Infrastructure | Are We Saving Money?

Risk Reduction is the business case for each green
infrastructure project. To date most cost effective
(measured in dollars) for:

* Cost avoidance of building major grey infrastructure

* Local capacity relief- avoiding cost of basement sewer
backups

Risk-based analyses also identifies measurable
benefits & values expected from green
infrastructure (typically measured qualitatively as
value added).

* Water quality improvements
* Habitat improvements
>\ * Community livability
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Green Infrastructure | What are the Challenges?

* Organizational Silos

* Problems with design and construction

* Public/private shared facility policy

* Lack adequate funding for maintenance

* Rate payers demanding more accountability

* Moving from perceptions of ‘random acts of kindness’ to defensible
system performance measures

* Quantifying ecosystem services (in dollars?)

* Patience and timing on everyone’s part

7\
g Environmental Services | FROMS DREAMS TO REALITY: Evolution of Portland’s Green Infrastructure

TT)—0A0 75 BT HRERBEEAN ? )

B OYAO(=HBEIYES) B CLICELEXER OIS HEEEMNH#LL,
EREH-ET LRI,

AHERBIOBMADN—HIZHE>THRBREEYEETHENSER
AVTFURIIREBEGBEULGEEDRRE

B ELSETETROONTVSHBAEL

TEEOBRENGEEFTHILVSIREID. VATLNRIF—IVADHREBHIDOH D A~DHIT
IOV ATLYMROEELR (FIL~ADBELE)
CTRTOEEFENEMBRVWIAAZIUITEHTEHL

Lessons Learned

* Partnerships are essential for funding, maintenance
and long-term support.

* Success is built on sound science and technical
specifications, as well vision, innovation and
relationships.

* Start small and know that every piece matters.

* People are part of the infrastructure — must balance
the technical requirements of project with social
values to be successful.

£
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Green Infrastructure | Looking Forward

Must continue to
find integrated
solutions for
stormwater
management plus so
much more...

* Ecodistricts
* City wide system
planning
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Green Infrastructure | Ecodistricts
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Green Infrastructure | Ecodistricts

P
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Stormwater Systems

Must prioritize risk city wide in a &\
transparent and strategic decision
making framework.

To create a integrated system of y . :
regional facilities, supported by an ; D
adequate conveyance network and

local site solutions. i
ine ;
2P
o A coarilmal
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Green Infrastructure

Strategic Commitments

Stormwater is managed to meet
regulations in a watershed context to
achieve:

Stormwater System Planning

Service Categories

Services delivered to the customer -
What we manage to reduce risk &
improve conditions:

Protection of public health and
property & improvement of public
safety

¢ sanitary sewage releases
¢ erosion and landslide hazards
¢ localized/nuisance flooding

¢ groundwater contamination

Protection of biological
communities and improvement of
ecological function

¢ surface water & sediment contamination

* disruption to hydrologic cycle

¢ |oss of habitat

Support community needs

L

+ infrastructure deficiencies that impede

community improvements
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Green Infrastructure | Stormwater System Planning

Using Asset Management
Framework to analyze risk:

* Identify failure modes

* Determine the likelihood
and consequence of those
failures occurring

* Weight likelihoods and
consequences to determine
total risk associated with
each stormwater asset

Risk Matrix
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* ) * *High Risk

*

Conveyance Routes
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Consequence
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Green Infrastructure | Stormwater System Planning
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