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I.  In
tro

d
u

ctio
n

W
A

TERSH
ED

 PLA
N

 BA
CK

G
RO

U
N

D
In Portland, the com

m
unity and city governm

ent believe that healthy w
atersheds are the 

solution to m
any urban problem

s including storm
w

ater m
anagem

ent, flooding, air pollution
and urban heat effects. The w

idely held assum
ption that urban w

atersheds are so degraded
that it is not w

orthw
hile to restore them

, or that doing so conflicts w
ith grow

th and 
econom

ic developm
ent goals, is not consistent w

ith Portland’s approach. By shifting our
thinking to plan, protect and restore the city’s natural resources as vital infrastructure -
sim

ilar to how
 roads and sew

er pipes are infrastructure - Portland is setting a course to 
im

prove com
m

unity livability and health through healthy w
atersheds. Stream

s and rivers 
have alw

ays served as part of our urban infrastructure by m
anaging storm

w
ater (and, in 

the past, sew
age). Recognizing this and refram

ing natural resources as public assets is 
helping Portland respond in a cost-effective w

ay to regulations, com
m

unity expectations 
and environm

ental goals. The City of Portland adopted the Portland W
atershed M

anagem
ent

Plan
(PW

M
P) in 2006 to establish high-level, science-based goals, objectives and strategies for

im
proving w

atershed health. The PW
M

P acknow
ledges that im

plem
entation depends on

inter-bureau and com
m

unity collaboration. Environm
ental Services is the lead bureau

1  in im
-

plem
enting the plan, but the m

ission, core services and infrastructure of m
any city bureaus di-

rectly and indirectly affect the condition of Portland’s w
atersheds and are integral to the

success of PW
M

P im
plem

entation.

The PW
M

P creates the city’s “w
atershed approach” as guidance to protect and restore 

our rivers, stream
s, groundw

ater and open space; develop or redevelop property; and 
m

aintain infrastructure like roads, sanitary and storm
 sew

er system
s w

hile com
plying 

w
ith m

ultiple federal, state and regional regulations. This is accom
plished through 

integrated solutions that address the four w
atershed health goals: enhancing hydrology,

habitat, w
ater and sedim

ent quality, and biological com
m

unities. 
To reach those goals, the Plan outlines six strategies (see Figure 1):

1
Storm

w
ater M

anagem
ent

2
Revegetation

3
A

quatic and Terrestrial Enhancem
ent

4
Protection and Policy

5
O

perations and M
aintenance

6
Education, Involvem

ent and Stew
ardship
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STORM
W

ATER
M

ANAGEM
ENT

REVEGETATION
AQUATIC and
TERRESTRIAL

ENHANCEM
ENT

PROTECTION
and POLICY

EDUCATION
INVOLVEM

ENT
and STEW

ARDSHIP

OPERATIONS and
M

AINTENANCE

M
 U

 L
 T

 I P
 L

 E
   G

 O
 A

 L
 S

HYDROLOGY
the flow

 of w
ater over

land, through stream
s, and

through sew
er system

s

PHYSICAL HABITAT
places for fish
and w

ildlife
to thrive

W
ATER QUALITY

standards for stream
s

and groundw
ater that

protect public health and
support fish and w

ildlife

BIOLOGICAL COM
M

UNITIES
the population of native

fish, w
ildlife and

vegetation in an
ecosystem

The city’s w
atersheds are urban environm

ents, and it is im
possible to bring back the conditions 

that existed before developm
ent began in the m

etropolitan area. H
ow

ever, it is possible to 
restore w

atersheds to a properly functioning condition w
ithin the urban setting. U

rban 
w

atershed restoration w
orks in tandem

 w
ith goals for hum

an health and safety, such as clean 
w

ater and air, livable neighborhoods, stable forests and hillsides, and equitable access to nature. 
Portland is m

onitoring progress tow
ard the four w

atershed health goals.

PU
RPO

SE O
F TH

IS D
O

CU
M

EN
T

W
hen the PW

M
P w

as adopted in 2006, Portland’s City Council requested annual reports on im
plem

en-
tation and a five-year update from

 the bureaus. The PW
M

P is a long-term
 com

m
itm

ent by Portland to
w

ork tow
ard w

atershed health. The original plan’s goals, objectives and strategies rem
ain relevant in

2012. A
nnual progress reports and other inform

ation about the m
any projects, program

s, and other
im

plem
entation accom

plishm
ents are available at w

w
w

.portlandonline.com
/bes/w

atershed.

This new
 Im

plem
entation Strategy serves as the five-year update, sum

m
arizing the city’s progress 

since 2006 and guiding the city’s w
ork for 2012-2017. Environm

ental Services developed the strategy
in consultation w

ith com
m

unity stakeholders and partners, and in collaboration w
ith:

✔
Bureau of Planning and Sustainability

✔
Bureau of Transportation

✔
Bureau of D

evelopm
ent Services

✔
O

ffice of H
ealthy W

orking Rivers 
✔

Portland D
evelopm

ent Com
m

ission
✔

Portland H
ousing Bureau

✔
Portland Parks &

 Recreation
✔

Portland W
ater Bureau

In addition to sum
m

arizing PW
M

P accom
plishm

ents from
 the first five years of the Plan, the strategy

pulls together new
 and existing w

ork efforts, action item
s and opportunities from

 other city plans and

Figure 1. PW
M

P strategies and G
oals
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strategies (see Figure 2) to com
m

unicate direction and m
ajor opportunities for the next phase of

PW
M

P im
plem

entation. The docum
ent does not include all environm

ental program
s and projects in

the city, but rather highlights key opportunities w
here Portland can continue its m

om
entum

 on w
a-

tershed im
provem

ent, including those that are tied to the city’s responsibilities for storm
w

ater m
an-

agem
ent and other regulatory and policy com

m
itm

ents. It is im
portant to note that several actions in

the Portland Plan—
the cityw

ide strategic plan—
relate to w

atershed health.  Those actions are
echoed in this PW

M
P 5-Year Strategy, labeled w

ith “PP.”

The strategy w
ill be used to inform

 budget discussions, to focus internal w
ork planning at Environ-

m
ental Services and across city bureaus w

here relevant, and to com
m

unicate w
ith partners in other

organizations and agencies. It also inform
s future updates to related plans, such as the City of 

Portland’s Com
prehensive Plan.  

Figure 2.

This docum
ent is organized into three m

ain parts:

Section II:A
 sum

m
ary assessm

ent of the city’s w
atershed w

ork since 2006, and a sum
m

ary of city-
w

ide issues and them
es for im

plem
entation m

oving forw
ard;

Section III:A
 brief overview

 of Portland’s four w
atersheds, including som

e of the lim
iting conditions

that the city is w
orking to address in the com

ing years; and

Section IV
:Priority focus areas and key opportunities to advance w

atershed health goals over the
next one to five years. The key opportunities are intended to guide cityw

ide program
 im

plem
enta-

tion as w
ell as support w

atershed-specific activities.

2006 PW
M

P

O
u

tlin
es th

e w
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 to
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s
th
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ealth
 to
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e n
ext

5 years th
at w

ill
ad

van
ce w

atersh
ed

h
ealth

 g
o

als 

Po
rtlan

d
Plan

C
lim

ate
A

ctio
n

 Plan

U
rb

an
 Fo

rest
A

ctio
n

 Plan

O
th

er p
lan

s
an

d
 strateg

ies

in
fo

rm
s

an
d

su
p

p
o

rts

2012
-

2017
PW

M
P



7
P

O
R

T
L

A
N

D
 W

A
T

E
R

S
H

E
D

 M
A

N
A

G
E

M
E

N
T

 P
L

A
N

  5
-Y

E
A

R
 S

T
R

A
T

E
G

Y
2

0
1

2
-2

0
1

7

II. P
o

rtla
n

d
 W

a
te

rsh
e

d
 M

a
n

a
g

e
m

e
n

t P
la

n
 Im

p
le

m
e

n
ta

tio
n

:
S

u
m

m
a

ry o
f P

ro
g

re
ss, O

p
p

o
rtu

n
itie

s a
n

d
 C

h
a

lle
n

g
e

s

The current state of degradation of Portland’s w
atersheds did not occur overnight, but resulted from

m
any sm

all actions and cum
ulative im

pacts over m
ore than a century. Sim

ilarly, halting im
pacts and

setting a positive trajectory for im
provem

ent in all w
atersheds

requires a long-term
 com

m
itm

ent from
 the city and com

m
unity.  

Efforts to im
prove Portland’s w

atersheds began long before the
2006 PW

M
P, but adopting the plan added significant focus and

m
om

entum
 to the w

ork of the City of Portland and its partners.
W

atershed restoration and storm
w

ater im
provem

ent projects
are funded and im

plem
ented by m

ultiple bureaus and through
non-city funding. In 2008 the Portland City Council m

ade a sig-
nificant decision to allocate $55 m

illion of the Environm
ental

Services budget over several years to boost im
plem

entation of
the PW

M
P through the G

rey to G
reen Initiative. G

rey to G
reen

is a suite of program
s that expand natural storm

w
ater m

anage-
m

ent and green infrastructure
2

approaches w
hile protecting

existing natural resources. The program
s are consistent w

ith the
Best M

anagem
ent Practices (BM

Ps) in Portland’s M
S4 storm

w
a-

ter perm
it 3

and have successfully expanded city and com
m

unity
capacity to im

plem
ent PW

M
P strategies. 

A
s docum

ented in annual reports, m
any projects and program

s
have been com

pleted under each of the six PW
M

P strategies.
Since 2006, Portland has also
m

ade m
arked progress in the w

ay the w
ork is done, including:

•
A

ddressing sources of problem
s instead of sym

ptom
s

-  Im
plem

enting the PW
M

P strategies is
driven by intentional, science-based efforts to address sources and causes of environm

ental prob-
lem

s rather than focusing solely on sym
ptom

s or opportunistic approaches. M
any years of com

-
bining this planning and im

plem
entation produces successes such as the Johnson Creek W

illing
Seller program

. Pre-dating the PW
M

P, the program
 has been operating since 1996 to m

ove peo-
ple and property out of the Johnson Creek floodplain to reduce flood risk to hom

es and busi-
nesses and allow

 for creek and floodplain restoration. This long-term
 com

m
itm

ent has resulted in
acquisition of 262 acres to date. Large-scale floodplain and stream

 restoration w
ork is currently

underw
ay on 70 acres in the East Lents area. 

•
A

chieving scale and synergy in projects and program
s

- Portland has m
oved from

 im
plem

enting
individual projects and pilot approaches to m

ore com
prehensive w

atershed restoration and sus-
tainable storm

w
ater m

anagem
ent projects and program

s. Pilot green street facilities built to
dem

onstrate the effectiveness of reducing peak storm
w

ater flow
 to com

bined sew
er pipes have

A
s p

art o
f a lo

n
g

-term
 co

m
m

itm
en

t to

h
ealth

y rivers an
d

 stream
s, Po

rtlan
d

 

co
m

p
leted

 th
e C

o
m

b
in

ed
 Sew

er O
verflo

w

(C
SO

) co
n

tro
l p

ro
g

ram
 in

 2011. Th
e $1.4

b
illio

n
 p

ro
g

ram
 in

clu
d

es larg
e in

frastru
c-

tu
re co

n
stru

ctio
n

 p
ro

jects, su
ch

 as th
e East

an
d

 W
est sid

e b
ig

 p
ip

es, an
d

 in
d

ivid
u

al 

actio
n

s b
y th

o
u

san
d

s o
f Po

rtlan
d

ers to
 

d
isco

n
n

ect th
eir d

o
w

n
sp

o
u

ts. Th
e resu

lt is

a red
u

ctio
n

 in
 C

SO
 vo

lu
m

e to
 th

e C
o

lu
m

b
ia

Slo
u

g
h

 o
f m

o
re th

an
 99%

 an
d

 to
 th

e

W
illam

ette R
iver o

f 94%
, w

h
ich

 m
ean

s

Po
rtlan

d
ers w

ill h
ave a clean

er river n
o

w

an
d

 fo
r fu

tu
re g

en
eratio

n
s. Th

e lo
n

g
-term

su
ccess o

f th
e C

SO
 p

ro
jects an

d
 o

th
er 

p
arts o

f Po
rtlan

d
’s sto

rm
w

ater system
 

d
ep

en
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n

tin
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 effo
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evolved into large-scale integrated planning and im
plem

entation
efforts, starting w

ith the Tabor to the River Program
. This 

program
 incorporates green streets, private property retrofits,

tree planting, invasive plant rem
oval and revegetation, and 

com
m

unity stew
ardship partnerships w

ith com
bined sew

er 
pipe upgrades and repairs. A

nother exam
ple of the scaled-up,

com
prehensive nature of w

atershed w
ork is the Crystal Springs

restoration effort , w
here individual projects beneficial in their

ow
n right (culvert replacem

ent, w
etland restoration, riparian 

enhancem
ent, and construction of a storm

w
ater facility) achieve

higher benefits and greater com
m

unity partnerships w
hen 

im
plem

ented strategically and collectively to restore an entire
subw

atershed. 4

•
M

eeting m
ultiple objectives

- For exam
ple, green street projects m

anage storm
w

ater naturally and
cost-effectively, w

hile alleviating basem
ent sew

age backups and reducing the volum
e of storm

w
ater

entering the piped system
. A

t the sam
e tim

e, they can address regulatory requirem
ents, add nature to

neighborhoods and com
plem

ent transportation goals such as traffic calm
ing and creating safer pedes-

trian and bike routes. Sim
ilarly, acquiring and protecting natural areas preserves natural resource func-

tions that provide clean w
ater w

hile also providing other benefits. Since 1892, Portland has recognized
the long-term

 value of this approach w
ith the protection of the Bull Run w

atershed to preserve our
drinking w

ater supply. W
ithin the city lim

its, w
e are now

 protecting natural areas to prevent risks such
as w

ater quality im
pacts and costly storm

w
ater m

anagem
ent fixes w

hile also providing m
ore green

spaces in underserved neighborhoods, protecting forest canopy that cleans the air, and connecting
habitat corridors for native fish and w

ildlife.  

•
Coordinating across city bureaus and integrating w

atershed benefits into m
any facets of city infra-

structure and service provision
- A

lthough Environm
ental Services spearheaded the PW

M
P, recognition

of w
atershed health goals and integration of w

atershed considerations are increasingly em
bedded in

other bureaus’ projects and planning efforts. Recent exam
ples include the integration of green street

facilities into the Bureau of Transportation’s N
E Cully Boulevard project, continued activities for Salm

on
Safe

certification by Portland Parks and Recreation, and a com
m

itm
ent to m

ulti-bureau coordination
for the Bureau of Planning and Sustainability-led Tree Policy Review

 and Regulatory Im
provem

ent
Project

and the Invasive Plants Project. 

•
Increasing stew

ardship, outreach, and public participation - Com
m

unity involvem
ent and partnerships

w
ith other jurisdictions, agencies, and non-governm

ental organizations ensures broad ow
nership and

stew
ardship of Portland’s w

atershed resources and green infrastructure. This collaboration provides op-
portunities to leverage resources and accom

plish far m
ore than city governm

ent can achieve alone. The
Tabor to the River Program

, Com
m

unity W
atershed Stew

ardship Program
, Ecoroof Incentive Program

,
classroom

 environm
ental education and the N

eighborhood Tree Inventory Project
are all exam

ples of
successful efforts to continue and expand Portland’s tradition of com

m
unity partnerships and environ-

m
ental stew

ardship across generations.  

Th
e rep

lacem
en

t o
f cu

lverts an
d

 resto
ra-

tio
n

 o
f w

etlan
d

s an
d

 rip
arian

 b
u

ffers

alo
n

g
 C

rystal Sp
rin

g
s C

reek w
ill

resto
re h

yd
ro

lo
g

y an
d

 fish
 an

d
 w

ild
life 

access to
 2.7 m

iles o
f th

e creek, an
d

 su
p

-

p
o

rts th
e creek’s co

n
trib

u
tio

n
 o

f co
ld

,

clean
 w

ater to
 Jo

h
n

so
n

 C
reek. To

 d
ate, th

e

city h
as leverag

ed
 m

o
re th

an

$5 m
illio

n
 fro

m
 o

u
tsid

e p
artn

ers to
 m

atch

th
e ap

p
ro

xim
ately $3.4 m

illio
n

 o
f p

ro
ject 

fu
n

d
in

g
 fro

m
 En

viro
n

m
en

tal Services,

Parks &
 R

ecreatio
n

, an
d

 th
e B

u
reau

o
f Tran

sp
o

rtatio
n

.
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•
D

efining urban w
atershed health targets and creating a robust cityw

ide m
onitoring approach

-
Environm

ental Services has selected a set of cityw
ide w

atershed health indicators, com
pleted one

year of m
onitoring under the new

 Portland A
rea W

atershed M
onitoring and A

ssessm
ent Pro-

gram
 (PA

W
M

A
P), and has set targets for each indicator that illustrate healthy urban w

atershed
conditions. The PA

W
M

A
P approach allow

s for efficient and consistent collection of data that can
be used to identify trends w

ithin and across Portland’s w
atersheds over tim

e. Progress tow
ard the

targets w
ill be com

m
unicated w

ith the public and used to inform
 policies and budget priorities. 

A
s w

e approach the next five years of im
plem

entation the Portland region continues to grow
 and

change: m
ore people, m

ore diversity, a changing clim
ate, strained public funding, a struggling econ-

om
y. The city is also facing evolving federal and state regulations, including potential new

 species
listings under the Endangered Species A

ct and new
 M

S4 storm
w

ater perm
it requirem

ents for quan-
tification of progress tow

ard pollution reduction goals, and a storm
w

ater retrofit plan to address 
im

pacts from
 existing developm

ent. 

Each bureau also has its ow
n unique m

ission, strategic direction and pressures. For exam
ple, 

Environm
ental Services recently updated its strategic plan, w

hich outlines priorities for the next few
years including balancing betw

een the need to protect, rehabilitate and m
aintain existing infrastruc-

ture and the need to invest in new
 natural and built system

s to protect public health and im
prove

w
atershed health. A

ctivities outlined in this PW
M

P 5-Year Strategy are consistent w
ith that direction.

It should also be noted that in addition to the w
atershed activities outlined in this strategy, Environ-

m
ental Services’ continuing efforts to m

anage our sew
er and storm

w
ater infrastructure include: 

•  A
ddressing the backlog of aged and deteriorating sew

er pipes, and addressing capacity in 
the com

bined sew
er system

;

•  U
pgrading the pum

ping and treatm
ent system

 for reliability and capacity; and

•  A
ddressing w

ater quality and other storm
w

ater im
pacts outside the com

bined sew
er system

.

There are m
any opportunities across city bureaus to integrate best

practices for w
atershed health and storm

w
ater m

anagem
ent,

w
hether in planning efforts, developm

ent projects, or through basic
services and infrastructure. A

lthough it is not expected that Portland
w

ill m
eet the set w

atershed health targets in five—
or even ten—

years, pursuing the key opportunities outlined in this docum
ent w

ill
provide positive benefits in the near-term

 and the long-term
. The

city w
ill use adaptive m

anagem
ent to refine priorities and project

approaches for w
atershed health based on m

onitoring data, and to
quantify the im

pacts of actions, program
s and projects that m

ove the
dial tow

ard w
atershed im

provem
ent.  

Sin
ce th

e G
rey to

 G
reen

 

in
itiative started

 in
 2008, 

o
ver 6,000 Po

rtlan
d

ers h
ave 

vo
lu

n
teered

 27,000 h
o

u
rs w

ith

Frien
d

s o
f Trees to

 p
lan

t 15,000

street an
d

 yard
 trees cityw

id
e an

d
 in

th
e Tab

o
r to

 th
e R

iver area. O
ver

1,500 p
eo

p
le h

ave p
lan

ted
 ad

d
itio

n
al

trees o
n

 th
eir p

ro
p

erties u
sin

g
 th

e 

Treeb
ate in

cen
tive p

ro
g

ram
.
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Several overarching them
es w

ill inform
 im

plem
entation of the 

PW
M

P m
oving forw

ard, including: 

Equity
A

ccess to a healthy and safe environm
ent is critical. There are opportunities to use equity indica-

tors and diverse partnerships to help guide the setting of w
atershed project and program

 priori-
ties and w

here and how
 the w

ork is done. Recent successes such as prioritizing diversity in
ecoroof contracting, focusing tree-planting efforts in underserved neighborhoods, and ongoing
program

s such as classroom
 education and stew

ardship activities w
ith diverse com

m
unities are a

foundation upon w
hich to build. Supporting com

m
unity em

pow
erm

ent w
ill strengthen Port-

land’s w
atershed health efforts.  

Partnership
M

om
entum

 in partnering across bureaus, other agencies and jurisdictions, com
m

unity organiza-
tions, businesses and residents w

ill m
ake the m

ost of everyone’s efforts and continue to fuel suc-
cessful im

plem
entation of the PW

M
P. N

urturing successful partnerships and coordinating across
m

ultiple agencies m
ay take m

ore tim
e up front, but w

ill result in m
ore positive im

pact and
sm

oother im
plem

entation. Leveraging funding, coordinating w
ith related efforts, and support-

ing volunteers and com
m

unity groups stretches lim
ited public funding and establishes broader

ow
nership of the com

m
unity’s natural resources. 

M
eeting M

ultiple O
bjectives and Providing M

ultiple Benefits
In the face of lim

ited budgets and constraints on utility rates, the city m
ust achieve m

ultiple 
objectives w

ith every dollar spent. The actions outlined in this strategy are echoed in m
any other

plans and strategies. For exam
ple, preserving and planting trees for storm

w
ater m

anagem
ent

also advances Portland’s clim
ate change goals, urban forest canopy goals, neighborhood 

livability and public health goals. Ecoroofs m
anage storm

w
ater w

hile also providing energy 
savings and urban w

ildlife habitat. A
 stream

 restoration project can protect an exposed sew
er

pipe, address local flooding, and increase access to nature in a neighborhood w
hile addressing

regulatory requirem
ents. The city w

ill continue to m
eet regulatory obligations w

ith a w
atershed

approach w
here appropriate, addressing root causes of environm

ental problem
s w

hile also 
providing m

ultiple benefits to the com
m

unity. The new
 N

PD
ES M

S4 perm
it

(2011) em
phasizes

the use of green infrastructure and low
 im

pact developm
ent to address storm

w
ater

problem
s, and requires a retrofit plan to address storm

w
ater im

pacts from
 existing

im
pervious area and developm

ent.  
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Com
m

unity Resiliency 
A

s the clim
ate changes and diverges from

 historical trends, and w
e learn m

ore about the
probability of a m

ajor earthquake, the city’s actions under the PW
M

P w
ill help the built and

natural environm
ent buffer our com

m
unity from

 im
pacts, prevent or reduce catastrophic

losses, and facilitate adaptation and recovery. W
ith proper planning, w

e can m
inim

ize risk
through activities such as m

anaging storm
w

ater through green infrastructure, locating
storm

w
ater outfalls differently, restoring floodplains and rivers, planting resilient and diverse

tree and plant species, and building bridges in new
 w

ays. Protection of key habitats and
habitat corridors w

ill help Portland’s native w
ildlife populations adapt to change as w

ell.
Early m

odeling indicates that clim
ate change w

ill not undo the w
atershed im

provem
ents al-

ready underw
ay. 5

M
oreover, if these activities continue at the right scale and intensity they

can help buffer the region from
 som

e of the m
ost dam

aging predictions. Clim
ate prepara-

tion and adaptation planning for infrastructure, natural resources and com
m

unity health is 
currently underw

ay by the city and M
ultnom

ah County.
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III.  P
o

rtla
n

d
’s W

a
te

rsh
e

d
s: A

 B
rie

f O
ve

rvie
w

To understand w
atershed health efforts in Portland, it is im

portant to understand the unique geog-
raphy, history, storm

w
ater m

anagem
ent system

s, and other conditions of Portland’s five w
atersheds

(Figure 3.). M
ore detailed w

atershed characterizations can be found in the 2006 Portland W
atershed 

M
anagem

ent Plan
and Environm

ental Services’ w
ebsite.  

Figure 3. M
ap of Portland W

atersheds

C
o

lu
m

b
ia R

iver

W
illam

ette
     R

iver
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Colum
bia Slough

The Colum
bia Slough originates in the east Portland sub-

urb of Fairview
 and flow

s w
est for 19 m

iles to join the Co-
lum

bia River. The w
atershed drains 51 square m

iles of
land and includes 30 m

iles of secondary w
aterw

ays. The
area w

as once a natural floodplain of the 
Colum

bia River betw
een the Sandy and W

illam
ette rivers,

but the system
 of channels, lakes and w

etlands w
as

drained and filled to allow
 for developm

ent. The U
pper and M

iddle Sloughs are now
largely controlled by levees, dikes and pum

ps. The Low
er Slough is tidal.  

This history—
com

bined w
ith heavy industrial, com

m
ercial and agricultural use - 

contributed to a significant loss of habitat, flood storage capacity and ability to filter sedi-
m

ents and pollutants, leaving the slough heavily
im

pacted. D
espite this, the nine m

iles of the Low
er

Slough still provide valuable resting habitat for m
igrat-

ing juvenile Colum
bia River Basin salm

on, and native fish
and w

ildlife are found throughout the slough. The
slough is also located along a key route for m

igratory
birds traveling the Pacific and Colum

bia flyw
ays. The w

a-
tershed is hom

e to the Colum
bia South Shore W

ell Field,
part of Portland’s drinking w

ater supply, and is an im
por-

tant econom
ic and transportation hub for the city, pro-

viding thousands of jobs. It also has an increasingly
im

portant role in providing recreation and access to na-
ture for the m

etro region, and includes opportunities for
m

ore open space and parks for underserved neighbor-
hoods in north and northeast Portland.  

Both com
bined sew

er and separated storm
w

ater conveyance system
s route storm

w
ater

drainage to the slough, although in som
e areas storm

w
ater is m

anaged by U
ICs (under-

ground injection controls such as sum
ps and dryw

ells) that infiltrate storm
w

ater into the
ground. In 2000, com

pletion of the Colum
bia Slough Big Pipe as part of Portland’s 

Com
bined Sew

er O
verflow

 Control Program
 reduced com

bined sew
er/storm

w
ater 

overflow
 volum

e to the slough by 99%
. Protection of valuable habitats like Sm

ith and
Bybee W

etlands and Big Four Corners N
atural A

rea, ongoing w
ork to revegetate the

banks of the slough, construction of green streets, and storm
w

ater pollution controls by
businesses along the slough have im

proved conditions in the w
atershed, but significant

challenges rem
ain. The city is w

orking through a Consent O
rder w

ith the O
regon D

epart-
m

ent of Environm
ental Q

uality to investigate and im
prove sedim

ent quality in the slough.

C
o

n
d

itio
n

s th
at lim

it h
ealth

y fu
n

ctio
n

 o
f th

e 

C
o

lu
m

b
ia Slo

u
g

h
 W

atersh
ed

 in
clu

d
e:

•
Lack o

f larg
e w

o
o

d
 an

d
 ch

an
n

el co
m

p
lexity;

•
W

ater q
u

ality lim
itatio

n
s, in

clu
d

in
g

 h
ig

h

tem
p

eratu
re, n

u
trien

ts an
d

 eu
tro

p
h

icatio
n

;

•
To

xic p
o

llu
tan

ts (esp
ecially leg

acy ch
em

icals)

in
 th

e sed
im

en
t;

•
N

arro
w

 o
r ab

sen
t rip

arian
 b

u
ffers an

d
 

u
p

lan
d

 h
ab

itat co
n

n
ectio

n
s;

•
Sto

rm
w

ater ru
n

o
ff vo

lu
m

e an
d

 p
o

llu
tan

ts

fro
m

 im
p

ervio
u

s areas.
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Fanno and Tryon Creeks
Fanno Creek and Tryon Creek are tw

o adjacent w
ater-

sheds in southw
est Portland. Fanno Creek’s headw

aters
are in the Council Crest area, from

 w
hich the creek flow

s
15 m

iles to the Tualatin River. A
pproxim

ately one-fifth of
the w

atershed is w
ithin Portland city lim

its, and the vast
m

ajority of that area is in single-fam
ily residential use.

Tryon Creek’s headw
aters are near M

ultnom
ah Village.

The m
ajority of the seven-m

ile stream
’s w

atershed is w
ithin Portland, although its conflu-

ence w
ith the W

illam
ette River is in the City of Lake O

sw
ego. Port-

land’s portion of both w
atersheds is prim

arily drained by the
separated storm

 sew
er system

, w
here storm

w
ater runoff flow

s
through ditches or pipes and discharges to stream

s.  

Tryon Creek w
atershed includes the

Tryon Creek State N
atural A

rea and
other parks and natural areas that
provide valuable, yet fragm

ented,
habitat for salm

on and other fish
and w

ildlife. N
ative resident fish are

found in Tryon Creek, but salm
on,

steelhead and other m
igratory fish

are largely excluded by the culvert under H
ighw

ay 43. Several of the
tributaries to Fanno Creek provide cool w

ater and habitat for native
fish species. Im

pervious area from
 developm

ent, com
bined w

ith local
geology and steep slopes, results in flashy stream

 flow
s and unstable

slopes and banks. Stream
 bank erosion is an issue in both w

ater-
sheds, especially in areas w

here native riparian vegetation has been
rem

oved. Storm
w

ater runoff from
 m

ajor transportation corridors in-
cluding I-5, Barbur Boulevard and Terw

illiger Boulevard discharges
to Tryon Creek.

The city’s focus in recent years has been on sm
all-scale habitat en-

hancem
ent projects and storm

w
ater system

 retrofits, such as im
prov-

ing roadside drainage ditches and building green streets to address
w

ater quality issues. A
s elsew

here in Portland, im
plem

entation of the Storm
w

ater M
an-

agem
ent M

anual has reduced the im
pacts of new

 developm
ent and redevelopm

ent on
w

ater quality, habitat and hydrology. Protection and restoration of interm
ittent stream

s,
seeps and springs—

particularly in the upland areas—
and im

proving stream
 connectivity

through culvert retrofits are im
portant to im

prove the condition of these resources and re-
duce flooding dow

nstream
.  

C
o

n
d

itio
n

s th
at lim

it h
ealth

y

fu
n

ctio
n

 o
f th

e Fan
n

o
 an

d
 Tryo

n

C
reek w

atersh
ed

s in
clu

d
e:

•
R

u
n

o
ff fro

m
 im

p
ervio

u
s su

rface

th
at cau

ses altered
 flo

w
s an

d

stream
 flash

in
ess; 

•
C

u
lverts an

d
 o

th
er b

arriers th
at

im
p

act in
-stream

 h
ab

itat, fish

an
d

 w
ild

life m
ig

ratio
n

, h
yd

ro
l-

o
g

y an
d

 w
ater q

u
ality;

•
W

ater q
u

ality lim
itatio

n
s,

in
clu

d
in

g
 h

ig
h

 tem
p

eratu
re

an
d

 b
acteria;

•
Sto

rm
w

ater in
filtratio

n
 an

d

in
flo

w
 in

to
 san

itary sew
er p

ip
es,

cau
sin

g
 o

verflo
w

s an
d

 im
p

actin
g

treatm
en

t p
lan

t cap
acity;

•
A

 frag
m

en
ted

 sto
rm

w
ater

system
 th

at resu
lts in

 d
rain

ag
e

p
ro

b
lem

s, ero
sio

n
, an

d
 im

p
acts

to
 stream

s.



Johnson Creek
Portland shares the Johnson Creek w

atershed w
ith our neighbors

in the cities of M
ilw

aukie, G
resham

, D
am

ascus, and other com
m

u-
nities in Clackam

as and M
ultnom

ah counties. Johnson Creek runs
25 m

iles from
 its headw

a-
ters in Boring to the conflu-
ence w

ith the W
illam

ette
River in M

ilw
aukie. The w

a-
tershed has a m

ix of land uses: agricultural, com
m

ercial and
light industrial, and increasingly dense residential develop-
m

ent. The 40%
 of the w

atershed w
ithin Portland contains a

m
ix of land uses, extensive floodplains and buttes. Storm

w
a-

ter is m
anaged through tw

o different system
s. In som

e
areas, Johnson Creek receives runoff from

 the separated
storm

 sew
er system

, w
hile in others, underground injection

controls (U
ICs), infiltrate storm

w
ater into the ground.  Fif-

teen m
iles of the creek’s channel is lined w

ith concrete and
rock from

 W
orks Progress A

dm
inistration (W

PA
) attem

pts to
control flooding in the 1930s. 

A
gricultural runoff, especially in headw

ater areas, and
legacy pollutants such as D

D
T are a significant challenge to

stream
 health and require collaboration am

ong the m
ultiple jurisdictions. W

ithin Portland, devel-
opm

ent on the steep slopes of the East Buttes is challenging because natural drainage, local seeps
and springs m

ake on-site storm
w

ater m
anagem

ent difficult. Regular flooding, exacerbated by
W

PA
 alterations, has historically defined Johnson Creek’s problem

s, particularly in the Lents neigh-
borhood. Through the im

plem
entation of the 2001 Johnson Creek Restoration Plan (JCRP), the city

of Portland, w
orking w

ith FEM
A

, M
etro and the local com

m
unity, has purchased 262 acres of 

frequently flooded property. The goal of the JCRP is to curb im
pacts from

 nuisance flooding w
hile

im
proving fish and w

ildlife habitat and w
ater quality; reversing the dam

age from
 earlier attem

pts
to control flooding that altered the natural channel of the creek.  

Salm
on, steelhead and other native fish species are found throughout significant portions of the

w
atershed. Johnson Creek provides m

any opportunities to assist in native species recovery. Several
large and m

edium
-scale floodplain restoration projects com

pleted in the last 10 years are m
aking

cum
ulative im

provem
ents in the w

atershed’s natural resource functions. Crystal Springs Creek is a
focus of current restoration efforts, as it can provide clean, cold and constant flow

s to Johnson
Creek and is hom

e to native fish populations. The city is also w
orking to protect and restore 

upland areas and other tributaries. 
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C
o

n
d

itio
n

s th
at lim

it h
ealth

y fu
n

ctio
n

 o
f th

e

Jo
h

n
so

n
 C

reek W
atersh

ed
 in

clu
d

e:

•
A

ltered
 flo

w
s (lo

w
 su

m
m

er flo
w

s) an
d

freq
u

en
t flo

o
d

in
g

 fro
m

 sto
rm

s;

•
W

ater q
u

ality lim
itatio

n
s in

clu
d

in
g

b
acteria, h

ig
h

 tem
p

eratu
re, an

d
 to

xics;

•
Lack o

f p
ro

tectio
n

 o
f seep

s an
d

 sp
rin

g
s

in
 so

m
e areas, an

d
 lack o

f a co
m

p
lete

in
ven

to
ry o

f th
ese reso

u
rces in

 

o
th

er areas;

•
H

ab
itat fu

n
ctio

n
 lim

ited
 b

y cu
lverts

an
d

 o
th

er stru
ctu

res, lo
w

 p
o

p
u

latio
n

s 

o
f m

acro
in

verteb
rates, an

d
 lack o

f

am
p

h
ib

ian
 h

ab
itat. 
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W
illam

ette River
The W

illam
ette River is 187 m

iles long. The low
erm

ost 17 m
iles of

the river are w
ithin the city of Portland, ending at the W

illam
ette’s

confluence w
ith the Colum

bia River. This section of the Low
er

W
illam

ette is in approxim
ately 0.5%

 (69 square m
iles) of the river’s

total basin and flow
s through som

e of the m
ost urbanized area in

the state. M
ost storm

w
ater runoff from

 large developed areas of
Portland’s inner southeast, northeast, and the central city is collected

via the com
bined sew

er system
, routed to the Colum

bia Boulevard W
astew

ater Treatm
ent Plant in

N
orth Portland, and discharged after treatm

ent to the Colum
bia River. Storm

w
ater from

 other areas
of Portland’s W

illam
ette w

atershed is m
anaged through the separated storm

w
ater system

, sum
ps, or

stream
 tributaries that discharge to the river.  

This highly altered portion of the river serves
as the gatew

ay for salm
on, steelhead, lam

-
prey and other native fish and w

ildlife into
the entire W

illam
ette Basin. D

espite heavy ur-
banization, valuable pieces of habitat still
exist in this portion of the w

atershed that are
critical for both fish and w

ildlife for feeding,
refuge, rearing and m

ating. This convergence
of conditions adds great im

portance to Port-
land’s efforts to im

prove the health of the
W

illam
ette and its tributaries.

The river is a significant place for people to
encounter nature through active or passive
recreation. W

ater quality is im
portant, both

because of the im
pacts to fish and the aquatic

food chain and because of hum
an contact

w
ith the river. Com

pletion of the Com
bined

Sew
er O

verflow
 (CSO

) Program
in 2011 re-

duced CSO
 discharge events to the W

illam
ette

River from
 an average of 50 per year to no

m
ore than four per w

inter and one every
third sum

m
er. But other significant challenges

rem
ain. The city w

ill continue to im
plem

ent
projects to address com

bined sew
er system

capacity, and w
ill w

ork to address w
ater

quality, hydrology and habitat in the river’s
subw

atersheds and tributaries (such as

C
o

n
d

itio
n

s th
at lim

it h
ealth

y fu
n

ctio
n

 o
f th

e W
illam

ette 

W
atersh

ed
 (river m

ain
stem

) in
clu

d
e:

•
Lim

ited
 sh

allo
w

 w
ater an

d
 o

ff-ch
an

n
el h

ab
itat, an

d

lack o
f w

o
o

d
y d

eb
ris th

at p
ro

vid
es refu

g
e fo

r m
ig

rat-

in
g

 salm
o

n
 an

d
 o

th
er n

ative sp
ecies;

•
D

isco
n

n
ected

 o
r filled

 flo
o

d
p

lain
s, resu

ltin
g

 in
 a lo

ss

o
f h

ab
itat fu

n
ctio

n
 an

d
 flo

o
d

 sto
rag

e cap
acity;

•
Frag

m
en

ted
 an

d
 d

eg
rad

ed
 rip

arian
 co

rrid
o

rs; lack 

o
f co

n
n

ectivity to
 u

p
lan

d
s d

u
e to

 cu
lverted

 stream
s

an
d

 d
evelo

p
m

en
t; 

•
W

ater q
u

ality lim
itatio

n
s in

clu
d

in
g

 b
acteria, to

xics, 

an
d

 h
ig

h
 tem

p
eratu

re;

•
To

xic p
o

llu
tan

ts in
 th

e sed
im

en
t.

C
o

n
d

itio
n

s th
at lim

it h
ealth

y fu
n

ctio
n

 o
f th

e W
illam

ette 

W
atersh

ed
’s su

b
w

atersh
ed

s an
d

 trib
u

taries in
clu

d
e:

•
D

eg
rad

ed
 o

r lo
st in

-stream
 an

d
 rip

arian
 h

ab
itat, 

lack o
f larg

e w
o

o
d

 an
d

 ch
an

n
el co

m
p

lexity;

•
W

ater q
u

ality lim
itatio

n
s in

clu
d

in
g

 h
ig

h
 

tem
p

eratu
re, ero

sio
n

 an
d

 to
xic p

o
llu

tan
ts;

•
Flash

y h
yd

ro
lo

g
y (d

ram
atically flu

ctu
atin

g
 stream

 

levels) d
u

e to
 lo

cal so
ils, g

eo
lo

g
y an

d
 exten

sive 

im
p

ervio
u

s d
evelo

p
m

en
t;

•
D

eg
rad

atio
n

/lo
ss o

f u
p

lan
d

 reso
u

rces, esp
ecially 

d
u

e to
 d

evelo
p

m
en

t an
d

 in
vasive sp

ecies.
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Stephens Creek) as w
ell as im

plem
ent restoration projects along the river. W

atershed im
prove-

m
ent along the m

ain stem
 W

illam
ette can be very com

plex because of diverse stakeholders
and interests, and the use of portions of the river as a w

orking industrial harbor. In addition,
nine of the 17 m

iles of river in Portland are a designated federal Superfund site. The City of
Portland’s efforts to im

prove the w
atershed are coordinated w

ith, and integral to, efforts by
other jurisdictions and regional partners.

Colum
bia River

A
lthough it is not one of the five Portland w

atersheds 
addressed in the Portland W

atershed M
anagem

ent Plan, it
should be acknow

ledged that Portland is an im
portant part of

the Colum
bia River w

atershed. Portland only occupies about
1/16 of one percent of the entire Colum

bia River Basin’s area,
but the city sits at an im

portant ecological site at the conflu-
ence of tw

o large rivers: the Colum
bia and the W

illam
ette,

providing a diversity of species and habitats. The confluence is an im
portant area for salm

on
m

igration, rearing and resting. Salm
on m

igratory routes through the confluence are from
Canada and the W

illam
ette Valley, to and from

 the ocean. Sim
ilarly, the site sits at the cross-

roads of bird m
igratory routes from

 South A
m

erica to the A
rctic and from

 the Pacific O
cean to

the Colum
bia G

orge. A
lthough there are m

any challenges for the Colum
bia River over w

hich
Portland has little to no influence, one challenge in the confluence areas is lim

ited shallow
w

ater and off-channel habitat, and a lack of large w
ood that provides refuge for fish and

w
ildlife. W

est H
ayden Island provides som

e of the best shoreline and shallow
 w

ater habitat in
Portland’s U

rban Services Boundary.

C
o

lu
m

b
ia Slo

u
g

h
 R

efu
g

ia
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Columbia Slough

Fanno Creek

Tryon Creek

Johnson Creek

Willamette River
(mainstem)

Willamette River 
(tributaries)

W
ater quality lim

itations

Toxic pollutants in sedim
ent

Storm
w

ater runoff volum
e and/or pollutants

Inadequate riparian buffers

Inadequate or degraded upland habitat connections

Lack of large w
ood and/or channel com

plexity

Lim
ited shallow

 and off-channel habitat

A
ltered hydrology-

sum
m

er low
 flow

 and w
inter flooding

Inflow
 and infiltration into sew

er pipes

Culverts and other in-stream
 barriers

Lack of inventory and protection of seeps and springs

Low
 m

acroinvertebrate population and diversity

D
isconnected or filled floodplains

*
The Colum

bia Slough and W
illam

ette Rivers have altered hydrology due to m
anagem

ent by dam
s and dikes.

✔✔✔✔✔✔✔*✔✔✔

✔✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔*✔✔

✔✔✔✔✔✔✔✔✔✔

TA
BLE A

. Sum
m

ary of conditions that
lim

it healthy w
atershed function.

Table A
 sum

m
arizes the conditions that lim

it healthy function in Portland’s w
atersheds.

The key opportunities identified in Section IV
 are designed to address these conditions (for exam

ple
Table 1). Individual w

atershed and subw
atershed-scale analysis, planning and prioritization tailors

projects and program
s to the specific geographies.



1
9

IV. 5
-Ye

a
r S

tra
te

g
y: Fo

cu
s A

re
a

s a
n

d
 Im

p
le

m
e

n
ta

tio
n

 
O

p
p

o
rtu

n
itie

s fo
r 2

0
12

 - 2
0

17

The city’s w
ork to im

prove w
atershed health over the next five years continues to be guided by the 

six strategies originally outlined in the Portland W
atershed M

anagem
ent Plan, w

hether through 
projects in individual w

atersheds or through cityw
ide, program

m
atic approaches. The focus areas 

and key opportunities for each strategy are outlined below
.

The six strategies are intertw
ined, providing m

ultiple benefits to w
atershed health. A

s such, m
any of the

key opportunities intentionally satisfy m
ultiple w

atershed health strategies and goals, but are listed
under just one strategy for brevity. O

pportunities labeled w
ith “PP” reflect actions that overlap w

ith the
Portland Plan, to illustrate consistency w

ith the cityw
ide strategic plan. The key opportunities identified

under each strategy are linked to addressing a subset of the w
atershed conditions in Table A

 (pg 18).

1: STO
RM

W
A

TER M
A

N
A

G
EM

EN
T

Storm
w

ater m
anagem

ent is fundam
ental to im

proving w
ater quality, stream

 function and m
eeting 

the city’s environm
ental regulatory requirem

ents. Reducing im
pervious area, protecting and enhancing

trees, vegetation and natural areas, and m
anaging storm

w
ater w

ith sw
ales, planters, green streets, 

ecoroofs and other vegetated facilities treats storm
w

ater as a resource by filtering it naturally; recharg-
ing groundw

ater, cleaning and cooling surface w
ater, and reducing dow

nstream
 treatm

ent costs and
risks from

 landslides and flooding. These approaches also provide habitat and other benefits to the 
com

m
unity, such as adding access to nature and attractive places to w

alk or bike. Effective storm
w

ater
m

anagem
ent controls runoff and protects property, infrastructure and natural resources, w

hile 
coordinated planning and im

plem
entation of projects can m

axim
ize environm

ental, storm
w

ater system
,

and com
m

unity benefits. 

1. Focus:
Significantly reduce the im

pact of im
pervious area from

 roads and developm
ent.

K
ey O

pportunities:
a)

Partner w
ith O

D
O

T, TriM
et, and M

ultnom
ah County to leverage funding for new

 and retrofit 
projects to address runoff from

 m
ajor transportation projects and highw

ays such as I-5, I-205, 
and Barbur Boulevard.

b)
Expand upon the successes of the Tabor to the River Program

to design and im
plem

ent 
storm

w
ater system

 upgrades in the com
bined sew

er and M
S4 areas, integrating green 

infrastructure and com
m

unity partnerships.

c)
Expand com

m
unity greening efforts on private property, including the use of rain gardens, 

ecoroofs, tree planting and other sustainable storm
w

ater approaches through a robust m
ix of 

technical assistance, com
m

unity partnerships, incentives and policy. Pursue partnerships w
ith 

large building ow
ners to install ecoroofs.

d)
In city-funded projects, including affordable housing, m

axim
ize storm

w
ater elem

ents that have 
m

ultiple benefits, such as trees and ecoroofs. Strengthen im
plem

entation of the G
reen 

Building Policy for city-ow
ned buildings.

e)
U

pdate the Storm
w

ater M
anagem

ent M
anual; explore inclusion of w

atershed-specific guidelines.
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2.  Focus:D
em

onstrate innovative sustainable storm
w

ater m
anagem

ent in urban design.

K
ey O

pportunities:
a)

D
esign, im

plem
ent and m

onitor new
 designs for green street facilities that effectively slow

,
infiltrate and treat storm

w
ater in the separated storm

w
ater system

; in conjunction w
ith new

designs for alternative right-of-w
ay for unim

proved streets, provide additional options
w

here traditional approaches are not feasible. (PP) 6

b)
Coordinate im

plem
entation of a neighborhood greenw

ays netw
ork to com

plete new
 neigh-

borhood greenw
ays that support access, connectivity and m

obility for hum
ans and w

ildlife
w

hile addressing storm
w

ater issues. (PP) 

c)
Identify and develop new

 right-of-w
ay designs for key transit streets that integrate frequent

transit and bike facilities, pedestrian crossings, landscaped storm
w

ater m
anagem

ent, large
canopy trees and place-m

aking am
enities. (PP)

d)
Integrate sustainable storm

w
ater m

anagem
ent in EcoD

istrict 7
planning; explore approaches

for district-w
ide natural resource conservation and storm

w
ater m

anagem
ent. (PP) 

3.  Focus:Integrate green infrastructure approaches into Portland’s long-range planning.
K

ey O
pportunities:

a)
Com

plete the city’s Storm
w

ater System
 Plan, utilizing an integrated w

atershed and asset
m

anagem
ent approach to identify and prioritize storm

w
ater projects based on risk. Prioritize

green infrastructure approaches in recom
m

ended solutions. (PP)

b)
Integrate green infrastructure approaches into infrastructure policies and actions in the 
Central City 2035 Plan, Com

prehensive Plan
and Transportation System

 Plan.

c)
Incorporate green infrastructure/sustainable storm

w
ater m

anagem
ent in 122nd A

venue
planning , M

A
X

 Tacom
a Street Station, Foster Lents Integration Partnership, and the Barbur

Concept Plan . (PP) 

Po
rtlan

d
 h

as a to
tal o

f 1,200

g
reen

 street facilities th
at 

m
an

ag
e sto

rm
w

ater ru
n

o
ff fro

m
 

ap
p

ro
xim

ately 100 acres o
f streets.

Th
is is ab

o
u

t 0.8%
 o

f th
e city’s to

tal

im
p

ervio
u

s area th
at is streets o

r

o
th

er p
u

b
lic rig

h
t-o

f-w
ay.  U

se o
f

g
reen

 street facilities h
as in

creased

sig
n

ifican
tly in

 recen
t years.
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W
ater quality lim

itations

Toxic pollutants in sedim
ent

Storm
w

ater runoff volum
e and/or pollutants

Inadequate or degraded upland habitat connections

A
ltered hydrology-

sum
m

er low
 flow

 and w
inter flooding

Inflow
 and infiltration into sew

er pipes

Low
 m

acroinvertebrate population and diversity
Columbia Slough

Fanno Creek

Tryon Creek

Johnson Creek

Willamette River
(mainstem)

Willamette River 
(tributaries)

✔✔✔✔✔

✔✔✔✔✔✔

✔✔✔✔✔✔

✔✔✔✔✔✔✔

✔✔✔✔✔

✔✔✔✔✔✔

TA
BLE 1.  The Storm

w
ater M

anagem
ent Strategy

actions identified here w
ill help directly or 

indirectly address the follow
ing conditions:

A
tw

ater eco
ro

o
f
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2: REV
EG

ETA
TIO

N
Restoring native plant com

m
unities, rem

oving invasive plant species in natural areas, open spaces
and developed areas, and planting street and yard trees supports urban w

atershed function and
storm

w
ater m

anagem
ent. In natural areas, healthy native plant com

m
unities prevent erosion and 

intercept, store and absorb rainfall to protect and im
prove w

ater quality in dow
nstream

 creeks and
w

aterw
ays. Invasive species m

anagem
ent and revegetation efforts protect 

w
ater quality, enhance and connect w

ildlife habitats, and preserve 
native biodiversity and natural resources that m

anage storm
w

ater. 
In developed areas, street and yard trees enhance property values, 
public health and neighborhood livability w

hile providing shade, 
habitat connectivity, and naturally m

anaging storm
w

ater. These 
activities help the city adapt to clim

ate change by providing cooling 
and energy savings, sequestering carbon, and supporting a m

ore 
resilient urban forest.

1.  Focus:Increase urban tree canopy across Portland.
K

ey O
pportunities:

a)Continue a publicly funded street and yard tree planting program
 to help m

eet goals in m
ultiple

city plans, including Portland’s U
rban Forestry M

anagem
ent Plan

and Clim
ate A

ction Plan. Explore
new

 financing options for trees to expand street trees for storm
w

ater m
anagem

ent. 

b)Increase tree planting in underserved areas, such as canopy-deficient, low
 incom

e and diverse
com

m
unities, w

ith innovative m
odels and expanded com

m
unity partnerships. (PP)

c)
Explore new

 m
odels for street tree m

aintenance, including public-private partnerships and incen-
tive program

s. Build on existing stew
ardship, education and com

m
unication program

s to increase
capacity for urban forest preservation, expansion and stew

ardship. (PP)  

d)Im
plem

ent the new
 Tree Code (Title 11, Trees) and other code im

provem
ents adopted through the

Cityw
ide Tree Project, including additional em

phasis on preserving large canopy trees, m
aintain-

ing baseline tree density, im
proving the distribution of trees, and creating a system

 for consistent
and routine tree replacem

ent.

2.  Focus:Stabilize, restore and m
aintain healthy ecosystem

s in Portland’s publicly and 
privately ow

ned natural areas.

K
ey O

pportunities:
a)

Coordinate restoration efforts and m
anagem

ent activities in Portland Parks’ natural areas 
based on the 2010 N

atural A
reas Restoration Plan, and assess and prioritize long-term

 
revegetation efforts on non-Parks property (public and private) through a cityw

ide 
Revegetation Im

plem
entation Plan. (PP)  

b)
Explore new

 approaches to w
ork w

ith property ow
ners to restore and revegetate privately-ow

ned
property, in coordination w

ith the soil and w
ater conservation districts and other partners.

c)
Continue to foster and develop new

 partnerships w
ith local “friends” groups and support their 

efforts to protect and enhance natural areas such as Baltim
ore W

oods and M
t. Tabor Park.

B
etw

een
 2006 an

d
 2011, th

e 

W
atersh

ed
 R

eveg
etatio

n
 Pro

g
ram

treated
 fo

r in
vasive p

lan
ts an

d
 

resto
red

 n
ative veg

etatio
n

 o
n

 o
ver

4,600 acres o
f n

atu
ral area.  

O
n

g
o

in
g

 m
an

ag
em

en
t o

f th
ese 

p
ro

p
erties, as w

ell as w
o

rk b
y th

o
u

-

san
d

s o
f vo

lu
n

teers h
elp

s p
ro

tect 

Po
rtlan

d
’s n

atu
ral reso

u
rces.
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3.  Focus:Continue im
plem

enting Portland’s Invasive Plants Strategy
to

m
anage and control invasive species. 

K
ey O

pportunities:
a)Refine the tools and techniques the city and its partners use to control and

m
onitor invasive plants. Follow

 the city’s Integrated Pest M
anagem

ent pro-
gram

 (IPM
). 

b)Continue im
plem

enting the recently updated Titles 11 (Trees), 29 (Property
M

aintenance Regulations) and 33 (Planning and Zoning) to control the spread of invasive plants.

c)
Sustain the city’s outreach efforts and coordination w

ith other jurisdictions, the public, private enter-
prises and com

m
unity organizations around invasive species education and volunteer opportunities. 

d)Continue coordinated invasive species m
anagem

ent program
s like Protect the Best (for Portland’s

parks) and Early D
etection Rapid Response (targeting identified priority species) to protect invest-

m
ents in public natural areas and support urban forest m

anagem
ent and biodiversity by preventing

the spread of new
 invasive plants. (PP)

Columbia Slough

Fanno Creek

Tryon Creek

Johnson Creek

Willamette River
(mainstem)

Willamette River 
(tributaries) En

viro
n

m
en

tal Services an
d

Po
rtlan

d
 Parks &

 R
ecreatio

n
’s

in
vasive sp

ecies p
ro

g
ram

s

h
ave treated

 m
o

re th
an

 

2,700 acres in
 p

arks, 

rig
h

t-o
f-w

ay, an
d

 p
rivate

p
ro

p
erty sin

ce th
e start 

o
f th

e G
rey to

 G
reen

 

in
itiative in

 2008.

W
ater quality lim

itations

Toxic pollutants in sedim
ent

Storm
w

ater runoff volum
e and/or pollutants

Inadequate riparian buffers

Inadequate or degraded upland habitat connections

Lack of large w
ood and/or channel com

plexity

Lim
ited shallow

 and off-channel habitat

Inflow
 and infiltration into sew

er pipes

Low
 m

acroinvertebrate population and diversity

TA
BLE 2.  The Revegetation Strategy actions

identified here w
ill help directly or 

indirectly address the follow
ing conditions:

✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔
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3: A
Q

U
A

TIC A
N

D
 TERRESTRIA

L EN
H

A
N

CEM
EN

T
River, stream

, w
etland, riparian, floodplain and upland habitats all exist

w
ithin Portland, and restoration and enhancem

ent of these areas im
-

proves natural w
atershed processes. In addition to im

proving habitat for
fish and w

ildlife, enhancem
ent and restoration w

ork can address
storm

w
ater m

anagem
ent concerns, flooding and w

ater quality. D
iversity

and com
plexity of habitat strengthens resiliency to clim

ate change and
reduces the risks associated w

ith invasive plant and anim
al species, dis-

eases, w
ildfire or other threats to the urban ecosystem

. Increasing diversity is a key strategy for m
an-

aging our natural resource infrastructure. The 2006 PW
M

P has a strong focus on aquatic habitat, w
ith

an acknow
ledgem

ent that m
ore w

ork w
as needed to develop approaches for terrestrial enhancem

ent
to support w

atershed functions. This resulted in the creation of the Terrestrial Ecology Enhancem
ent

Strategy
(TEES) to add to the body of inform

ation and guidance for habitat im
provem

ent in the city. 

1.  Focus:Protect, restore and connect anchor habitats and special habitat types.
K

ey O
pportunities:

a)Continue to protect, preserve and enhance high-priority natural areas through w
illing-seller 

acquisition, restoration projects, regulatory updates, agreem
ents and partnership. (PP)

b)Protect and restore special habitat types, such as native O
regon w

hite oak and grasslands habitats,
to sustain and increase the diversity and com

plexity of the city’s natural resources and w
ildlife

species.

c)
W

ork w
ith public and private partners to com

plete the culvert replacem
ent, stream

 and w
etland

restoration program
 on Crystal Springs Creek; replicate the program

 for other high-priority culvert
projects such as those in Tryon Creek. (PP)

d)M
aintain and increase channel diversity through restoration projects that increase large w

ood, 
reconnect floodplains, and rem

ove hardened riverbank (e.g., O
aks Bottom

 and the Low
er Slough

refugia project). Identify and protect cold w
ater refugia in the W

illam
ette River to m

eet TM
D

L 
requirem

ents.

e)Continue the W
atershed Investm

ent Fund to im
plem

ent sm
all-scale w

atershed restoration and
storm

w
ater m

anagem
ent projects, especially those that leverage other funding. Explore w

ays 
to incorporate diversity and equity into project prioritization criteria.

f)
Com

plete a plan for W
est H

ayden Island, including protection and enhancem
ent of natural 

resources and existing shallow
 w

ater habitat, guidance for developm
ent, and a net increase in

ecosystem
 function. 

2.  Focus:
Integrate w

ildlife habitat and approaches to reduce w
ildlife risks into Portland’s 

built environm
ent and urban design.

K
ey O

pportunities:
a)Renew

 Portland’s Salm
on Safe Certification for the parks system

 and continue to im
plem

ent and 
update best m

anagem
ent practices that support salm

on habitat, hum
an health and property 

protection (e.g., Integrated Pest M
anagem

ent, irrigation and erosion m
anagem

ent practices, 
riparian restoration).  

Sin
ce 2006, En

viro
n

m
en

tal 

Services an
d

 p
artn

ers h
ave resto

red

o
ver 32 m

iles o
f stream

 an
d

 stream

b
an

k in
 Po

rtlan
d

, an
d

 46 acres o
f 

w
etlan

d
s an

d
 flo

o
d

p
lain

s. 

12 cu
lverts h

ave b
een

 rem
o

ved
 

o
r retro

fitted
 sin

ce 2008 to
 

im
p

ro
ve fish

 p
assag

e, h
yd

ro
lo

g
y, 

an
d

 w
ater q

u
ality.
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b)Finalize TEES guidelines for special habitat types and features; identify opportunities to integrate key
species considerations (e.g., turtles, bats) into public projects such as bridges, and include value-
added terrestrial habitat im

provem
ents to all restoration and public w

orks projects as appropriate
and feasible.  

c)
Include bird and w

ildlife friendly design policies, incentives and guidelines in the Central City 2035
Plan and address this issue in the Com

prehensive Plan.

d)M
onitor the habitat function and species use of ecoroofs and green street facilities; refine and ex-

pand design types and approaches as appropriate.

e)Engage w
ith regional partners, including M

etro and The Intertw
ine A

lliance to connect, expand and
m

aintain Portland trails, green spaces and habitat corridors as part of the regional system
. Create a

long-term
 investm

ent strategy for public natural areas, beginning w
ith the Johnson Creek Restora-

tion Partnership. (PP) 

Columbia Slough

Fanno Creek

Tryon Creek

Johnson Creek

Willamette River
(mainstem)

Willamette River 
(tributaries)

W
ater quality lim

itations

Storm
w

ater runoff volum
e and/or pollutants

Inadequate riparian buffers

Inadequate or degraded upland habitat connections

Lack of large w
ood and/or channel com

plexity

Lim
ited shallow

 and off-channel habitat

A
ltered hydrology-

sum
m

er low
 flow

 and w
inter flooding

Culverts and other in-stream
 barriers

Lack of inventory and protection of seeps and springs

Low
 m

acroinvertebrate population and diversity

D
isconnected or filled floodplains

TA
BLE 3.  The A

quatic and Terrestrial 
Enhancem

ent Strategy actions identified 
here w

ill help directly or indirectly address
the follow

ing conditions:

✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔✔
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4: PRO
TECTIO

N
 A

N
D

 PO
LICY

The City of Portland is expecting m
ore than 100,000 new

 households in the next 20-25 years. A
pplying

policies and tools that address developm
ent practices w

ill continue to be im
portant to preserving and

enhancing w
atershed functions, preventing further degrada-

tion and protecting w
ater quality. Preventing dam

age to w
a-

tersheds through policy, restoration activities, and acquisition
of natural areas is far m

ore efficient and cost-effective than
restoring dam

aged or lost natural resources. It also helps the
city avoid potentially m

ore costly storm
w

ater m
anagem

ent
m

easures or regulatory requirem
ents and protects past public

investm
ents in Portland’s built and natural infrastructure.  

1.  Focus:  A
ddress current and em

erging federal and state
regulations through the w

atershed approach; avoid costly,
“silo” responses to regulatory program

s that are not integrated
w

ith other city and com
m

unity goals and objectives.

K
ey O

pportunities:
a)

Continue im
plem

entation and m
onitoring of best m

anagem
ent practices to effectively and proac-

tively respond to anticipated new
 Endangered Species A

ct decisions, including those for streaked
horned lark and Pacific lam

prey.

b)
Coordinate w

atershed and storm
w

ater system
 planning and projects w

ith requirem
ents under the

N
PD

ES M
S4 program

to address storm
w

ater runoff from
 existing developm

ent and im
plem

ent the
2014 M

S4 Perm
it Retrofit Plan. Incorporate results of the N

PD
ES M

S4 perm
it hydrom

odification 
assessm

ent in w
atershed planning.

c)
Coordinate storm

w
ater m

anagem
ent program

s and projects in com
pliance w

ith requirem
ents in

the U
IC W

ater Pollution Control Facilities perm
it (2005) to address storm

w
ater runoff from

 public
rights of w

ay to city-ow
ned U

ICs and to support w
atershed health. U

tilize green infrastructure 
approaches w

here appropriate.

d)
Respond to changes in FEM

A
 guidelines regarding floodplain developm

ent and restoration, 
using the PW

M
P as a basis for local policy changes.

2.  Focus:
Integrate w

atershed health-focused goals, objectives and practices into local plans, 
code and regulations.

K
ey O

pportunities:
a)

Integrate w
atershed health objectives and directions in the city’s updated Com

prehensive Plan
goals, policies, alternative grow

th and land use scenarios, and im
plem

enting tools. (PP) 

b)
Explore revisions to developm

ent-related requirem
ents and process (land use and perm

itting) to
m

ore strongly encourage consideration of w
atershed health in developm

ent proposals.

c)
A

dopt the updated cityw
ide N

atural Resource Inventory
(N

RI) as a basis for updating Portland’s

Sin
ce th

e PW
M

P w
as ad

o
p

ted
 in

 2006, th
e 

C
ity o

f Po
rtlan

d
 h

as fu
lly d

evelo
p

ed
 an

d
 is 

im
p

lem
en

tin
g

 a U
IC

 m
an

ag
em

en
t p

ro
g

ram
 th

at

u
tilizes w

atersh
ed

 h
ealth

 p
rin

cip
les an

d
 

in
teg

rates g
reen

 in
frastru

ctu
re so

lu
tio

n
s in

to

p
ro

jects w
h

ere feasib
le, p

articu
larly to

 ad
d

ress

U
IC

s in
 areas o

f sh
allo

w
 g

ro
u

n
d

w
ater to

 co
m

p
ly

w
ith

 th
e p

erm
it. G

reen
 street facilities are 

u
sed

 to
 in

crease d
istan

ce b
etw

een
 th

e 

b
o

tto
m

 o
f a U

IC
 an

d
 seaso

n
al h

ig
h

 g
ro

u
n

d
w

ater

b
y in

creasin
g

 su
rface in

filtratio
n

, o
r allo

w
in

g
 ei-

th
er th

e rem
o

val o
r sh

allo
w

in
g

 o
f a U

IC
.
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Com
prehensive Plan, and to inform

 the updates of plans for the W
illam

ette River (north, south,
and central reaches) and the Colum

bia Corridor. (PP) 

d)
D

evelop a H
ealthy Connected City Fram

ew
ork and m

ap that identifies a system
 of neighborhood

hubs and greenw
ays that supports w

atershed health goals and storm
w

ater system
 needs; 

use it to coordinate policy across elem
ents of the Com

prehensive Plan as w
ell as im

plem
entation

projects. (PP)

e)
Identify focus areas for preserving and enhancing neighborhood tree canopy for storm

w
ater 

m
anagem

ent, hazard m
itigation, w

ildlife habitat benefits, air quality and clim
ate change adapta-

tion. Consider options in public w
orks projects to m

inim
ize loss of existing canopy. (PP)

f)
Explore creation of a new

 revegetation City Code title to outline and authorize goals and 
values for revegetation and m

itigation.

Columbia Slough

Fanno Creek

Tryon Creek

Johnson Creek

Willamette River
(mainstem)

Willamette River 
(tributaries)

W
ater quality lim

itations

Toxic pollutants in sedim
ent

Storm
w

ater runoff volum
e and/or pollutants

Inadequate riparian buffers

Inadequate or degraded upland habitat connections

A
ltered hydrology-

sum
m

er low
 flow

 and w
inter flooding

Lack of inventory and protection of seeps and springs

Low
 m

acroinvertebrate population and diversity

D
isconnected or filled floodplains

TA
BLE 4.  The Protection and Policy Strategy 

actions identified here w
ill help directly or 

indirectly address the follow
ing conditions:

✔✔✔✔✔✔✔

✔✔✔✔✔✔✔

✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔

✔✔✔✔✔✔✔
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5: O
PERA

TIO
N

S A
N

D
 M

A
IN

TEN
A

N
CE

The city ow
ns, operates and m

aintains a w
ide range of infrastructure. This includes both built infra-

structure such as roads, pipes, buildings and storm
w

ater facilities; and natural infrastructure such as
parks, natural areas, and trees. Effective operations and m

aintenance practices are critical to protect-
ing w

atershed health and ensuring the low
est long-term

 cost to sew
er ratepayers and taxpayers.

M
onitoring w

atershed health as a routine city operation allow
s us to track changes and help inform

local policy and future investm
ents in projects and program

s. M
anaging both our built and natural

infrastructure as assets helps prioritize spending to ensure efficient use of public resources as w
e

m
axim

ize ecological and com
m

unity benefits.

1.  Focus:
M

anage, m
aintain and operate the city’s built and natural infrastructure using asset

m
anagem

ent approaches.

K
ey O

pportunities:
a)Identify existing storm

w
ater and sew

er infrastructure that has a high risk of failure due to lim
ited

or deferred m
aintenance, age, hazard or im

pacts of clim
ate change (e.g., increased storm

 inten-
sity). Prioritize these assets for m

onitoring, planning and investm
ent to protect hum

an and envi-
ronm

ental health and safety. (PP)

b)Plan, fund and m
anage green infrastructure as part of the city’s capital system

s. Com
plete green

asset inventories and condition assessm
ent w

here needed, and include valuation of green assets
and risk considerations in life cycle planning. (PP)  

c)
D

evelop a strategy for m
ore adequate, stable and equitable funding for developm

ent, long-term
m

aintenance and m
anagem

ent of green infrastructure, including natural areas; explore and utilize
new

 partnership m
odels and incentives to provide com

m
unity partnership opportunities and help

m
aintain som

e green infrastructure (e.g., G
reen Streets Stew

ards Program
, storm

w
ater facilities at

schools).

d)Link storm
w

ater system
 and street m

aintenance and operations w
ith

Endangered Species A
ct (ESA

) considerations.

e)Continue to adapt and refine green street facility designs and 
planting approaches to lessen m

aintenance requirem
ents.

R
em

o
vin

g
 in

vasive b
lackb

erry an
d

 clem
atis

Th
e C

ity o
f Po

rtlan
d

 in
sp

ects h
u

n
-

d
red

s o
f p

u
b

lic sto
rm

w
ater facilities

each
 year, rep

airin
g

 an
d

 m
ain

tain
-

in
g

 th
em

 as n
eed

ed
.  A

s m
o

re g
reen

streets an
d

 o
th

er su
stain

ab
le

sto
rm

w
ater facilities are b

u
ilt, th

ere

is a g
ro

w
in

g
 n

eed
 fo

r in
sp

ectio
n

s

an
d

 m
ain

ten
an

ce to
 en

su
re th

ese

facilities fu
n

ctio
n

 as d
esig

n
ed

 an
d

co
n

tin
u

e to
 b

e assets to
 th

e su
r-

ro
u

n
d

in
g

 n
eig

h
b

o
rh

o
o

d
s.
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Columbia Slough

Fanno Creek

Tryon Creek

Johnson Creek

Willamette River
(mainstem)

Willamette River 
(tributaries)

TA
BLE 5.  The O

perations and M
aintenance

Strategy actions identified here w
ill help 

directly or indirectly address the follow
ing 

conditions:

2.  Focus:  Continue robust m
onitoring to track overall w

atershed health and the im
pacts of proj-

ect and program
 approaches; utilize data to inform

 future investm
ents.

K
ey O

pportunities:
a)

Im
plem

ent the city’s com
prehensive w

atershed m
onitoring strategy (PA

W
M

A
P) to provide consis-

tent, com
parable data over tim

e and across w
atersheds. U

se data to inform
 short- and long-term

planning, to prioritize actions and projects across w
atersheds and to populate the W

atershed
H

ealth Index com
m

unication tool.

b)
Continue m

onitoring the perform
ance of restoration projects and sustainable storm

w
ater proj-

ects. U
se the results to inform

 design and im
plem

entation of future projects, to understand costs
and ensure optim

al benefits. 

c)
Explore w

ays to utilize social equity and health indicators along w
ith environm

ental indicators and
m

onitoring data to inform
 planning and im

plem
entation of w

atershed health activities.

W
ater quality lim

itations

Toxic pollutants in sedim
ent

Storm
w

ater runoff volum
e and/or pollutants

Inadequate riparian buffers

Inadequate or degraded upland habitat connections

Inflow
 and infiltration into sew

er pipes

✔✔✔✔✔

✔✔✔✔✔

✔✔✔✔✔

✔✔✔✔✔

✔✔✔✔✔

✔✔✔✔



3
0

P
O

R
T

L
A

N
D

 W
A

T
E

R
S

H
E

D
 M

A
N

A
G

E
M

E
N

T
 P

L
A

N
  5

-Y
E

A
R

 S
T

R
A

T
E

G
Y

2
0

1
2

-2
0

1
7

6: ED
U

CA
TIO

N
, IN

V
O

LV
EM

EN
T A

N
D

 STEW
A

RD
SH

IP
Com

m
unity education, stew

ardship and partnerships have a direct and long-term
 im

pact on the
health of Portland’s w

atersheds. Education and involvem
ent show

 residents and businesses how
 indi-

vidual actions relate to w
atersheds, and ultim

ately can result in im
provem

ents to urban w
atershed

function and river and stream
 health beyond w

hat governm
ent could do on its ow

n. Providing edu-
cational opportunities and building stew

ardship am
ong Portlanders ensures that future generations

value and protect natural resources. Stew
ardship program

s leverage city investm
ents, build stronger

com
m

unity partnerships and spread the sense of com
m

unity connection and stew
ardship for w

ater-
shed health.

1.  Focus: Engage m
ore Portlanders in the siting, planning, building, planting and stew

arding of
our green infrastructure. Expand partnerships w

ith neighborhood groups, coalitions, businesses,
other agencies and com

m
unity-based w

atershed and environm
ental organizations to leverage ef-

forts and involve the private sector in w
atershed solutions.

K
ey O

pportunities:
a)

Establish or expand technical assistance and m
atching grant program

s to build com
m

unity capac-
ity and support com

m
unity-based w

atershed health projects and initiatives that support PW
M

P
goals and the H

ealthy Connected City Strategy in the Portland Plan. (PP)

b)
Partner w

ith educational institutions and w
orkforce organizations to boost green job training

program
s—

especially for diverse com
m

unities—
that relate to w

atershed health and green infra-
structure efforts. Support career aw

areness, training and environm
ental career-path program

s for
youth. (PP)

c)
Continue K

-12 schools partnerships around w
atershed, drinking w

ater source and w
ater conserva-

tion education and stew
ardship program

s for youth, including classroom
 and field experiences.

d)
Build upon partnerships w

ith universities and other research entities to conduct, support and
share research around urban ecology, green infrastructure, and com

m
unity

engagem
ent. 

e)
Enhance and build upon existing successful m

odels of com
m

unity 
stew

ardship of green infrastructure, such as the G
reen Street Stew

ard 
Program

, Tabor to the River Program
 approaches, and N

eighborhood Tree
Inventory Project.

2.  Focus: Expand and im
prove com

m
unication and education about w

ater-
shed health and storm

w
ater w

ith the public and internally at the city.

K
ey O

pportunities:
a)

Refine m
essages about green infrastructure and w

atershed health and restoration as part of 
Portland’s ongoing investm

ents in clean rivers and stream
s, and the linkage betw

een this w
ork,

storm
w

ater rates and regulatory requirem
ents.  Include m

essages about the m
ultiple benefits of

green infrastructure, such as the relationship to public health.

In
 2011, Frien

d
s o

f M
t. Tab

o
r

Park vo
lu

n
teers co

n
trib

u
ted

o
ver 2,400 h

o
u

rs rem
o

vin
g

 

in
vasive p

lan
ts in

 th
e p

ark, 

u
p

 fro
m

 380 h
o

u
rs in

 2009,

th
an

ks in
 p

art to
 su

p
p

o
rt

fro
m

 th
e Tab

o
r to

 th
e 

R
iver Pro

g
ram

.
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Columbia Slough

Fanno Creek

Tryon Creek

Johnson Creek

Willamette River
(mainstem)

Willamette River 
(tributaries)

TA
BLE 6.  The Education, Involvem

ent and 
Stew

ardship Strategy actions identified here w
ill

help directly or indirectly address the follow
ing

conditions. Particularly for this strategy, actions
related to education and outreach w

ill support
w

ork the city and other agencies are doing to
address all of the w

atershed conditions. In addi-
tion, direct citizen participation and engagem

ent
can directly address som

e of the conditions:

b)
Roll out the Portland W

atershed H
ealth Index

8
as a com

m
unication tool about targets for healthy

w
atersheds and progress tow

ard goals. Issue periodic reports on the health of our rivers and
stream

s and related projects and program
s. 

c)
Celebrate accom

plishm
ents and com

m
unity partnerships; create new

 opportunities to recognize
citizen w

ork for w
atershed health. M

ake stronger linkages to success and results to inspire future
partnering opportunities w

ith com
m

unity m
em

bers and groups. 

W
ater quality lim

itations

Toxic pollutants in sedim
ent

Storm
w

ater runoff volum
e and/or pollutants

Inadequate riparian buffers

Inadequate or degraded upland habitat connections

Lack of large w
ood and/or channel com

plexity

Lim
ited shallow

 and off-channel habitat

A
ltered hydrology-

sum
m

er low
 flow

 and w
inter flooding

Inflow
 and infiltration into sew

er pipes

Culverts and other in-stream
 barriers

Lack of inventory and protection of seeps and springs

Low
 m

acroinvertebrate population and diversity

D
isconnected or filled floodplains

✔✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔

✔✔✔✔✔✔✔✔✔✔
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V.  C
o

n
clu

sio
n

W
orking for w

atershed health im
provem

ent is a long-term
 com

m
itm

ent that involves
m

any partners and individual—
as w

ell as governm
ent—

actions. This strategy com
m

u-
nicates priority focus areas and key opportunities related to the City of Portland’s 
efforts in the com

ing years. A
lthough the strategy m

ay appear am
bitious, m

any of
the program

s and projects are already underw
ay. W

orking together w
ith the com

m
u-

nity, other agencies and jurisdictions, and across city bureaus, Portland w
ill achieve

key com
ponents of the strategy that w

ill continue to im
prove w

atershed health.  

Success w
ill be m

easured not only by periodic progress reports on the actions out-
lined in this strategy, but also by the changes in various indicators in the W

atershed
H

ealth Index over tim
e. A

daptive m
anagem

ent that takes into account m
onitoring

data, com
m

unity input, asset m
anagem

ent principles, and funding availability w
ill

help shape approaches to the w
ork. 
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W
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V
I.  R

e
fe

re
n

ce
s a

n
d

 N
o

te
s

1
The Bureau of Environm

ental Services is the City of Portland’s lead bureau responsible for com
plying w

ith the 
regulations of the Clean W

ater A
ct, Endangered Species A

ct and Safe D
rinking W

ater A
ct, ensuring that the condition 

of Portland’s stream
s and rivers are im

proved and m
aintained to m

eet their designated beneficial uses.  

2
G

reen infrastructure includes both constructed facilities and natural resources that facilitate, m
im

ic, or preserve natural
processes for groundw

ater, surface w
ater and habitat. G

reen infrastructure approaches for storm
w

ater infiltrate, evapo-
transpirate or detain storm

w
ater through the utilization of soils or vegetation (definition: BES 2010). This includes urban

trees, sustainable storm
w

ater facilities (green streets, sw
ales, planters and other on-site m

anagem
ent), ecoroofs, natural

area parks and open space, stream
s, w

etlands, riparian areas and floodplains.

3
U

nder the city’s N
ational Pollutant D

ischarge Elim
ination System

 (N
PD

ES) M
unicipal Separate Storm

 Sew
er System

 (M
S4)

D
ischarge Perm

it,a Storm
w

ater M
anagem

ent Plan is required that describes m
easures the city w

ill im
plem

ent to control
pollutant discharges to the storm

w
ater system

.

4
Study by ICF International, 2011: Johnson Creek Salm

onid Potential w
ith Future U

rban D
evelopm

ent, Clim
ate Change

and Restoration: 2009 to the 2040s

5
Ibid.

6
PP: Reflects actions from

 the Portland Plan

7
A

n EcoD
istrict is a neighborhood or district w

ith a broad com
m

itm
ent to accelerate neighborhood-scale 

sustainability through perform
ance goals, district investm

ents and com
m

unity action, and tracking the results 
over tim

e (w
w

w
.pdxinstitute.org). A

ctive planning is underw
ay for four Portland EcoD

istricts.

8
The Portland W

atershed H
ealth Index is a tool that uses m

onitoring data from
 PA

W
M

A
P and other sources to

com
m

unicate changes in certain w
atershed health indicators over tim

e. The tool w
as developed after adoption of 

the PW
M

P and is now
 populated w

ith the first year of PA
W

M
A

P data (2011).



P
O

R
T

L
A

N
D

 W
A

T
E

R
S

H
E

D
 M

A
N

A
G

E
M

E
N

T
 P

L
A

N
  5

-Y
E

A
R

 S
T

R
A

T
E

G
Y

2
0

1
2

-2
0

1
7




