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Puget Sound Stormwater — What’s all
the Shouting About?

|_andscape Level Stormwater
Solutions

William E. Derry, January, 2008



~ . = Puget Sound Stormwater — What’s all
AR R the Shouting About?

‘w«; © < PSP recommendations for stormwater,

~ i October 2006, page 43 of Appendix A:

"The strategies listed are not
likely to be sufficient to achieve
ecosystem goals."

CH2MHILL
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..i.-—..filf Puget Sound Stormwater — \What'’s
A R all the Shouting About?

* Ecology’s Stormwater Management
jﬁa‘“‘i“ Manual for Western WA: "'land

~  development as practiced today is
Incompatible with the achievement

of sustainable ecosystems."

CH2MHILL



Bl e Known with a High Degree of
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. =" 4 . Ecosystems are more complex:

.. m% — than we know and

w5 e — more complex than we know how to think
*paraphrased from Jack Ward Thomas
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Knoyvn W|;tn a ngh Degree of Certalnty

K | e, Puget Sound ‘and tributary. streams .
I L A 4% ‘are degraded and declining —- »
i Fhaidit gkt AGL AR populatnons crashtng '

;e Human population growth IS5
unrestralned andwill oontlnue

® . * PugetSoundwill, contlnue to
. 'O jEmas . decline even withoUt growth.
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V0% WM. s Yo RUget Sound Basin‘has’ been r:
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Puget Sound Satellite Images

Forest Losses

Showing

1996

1986

1972
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Known with a ngh Degree of Certainty

« Removing forest and creating
Impervious area and drainage
systems alters stream hydrology
and delivers pollutants to streams
and Puget Sound

« Altered stream hydrology
degrades stream habitat

o Stormwater contaminants include:

) Y — heavy metals (esp. cu, zn)
i ¢ N — oil and grease
v o R e K . TSS
— nutrients
ARFRECR — phthalates
g | — pesticides

* Auvalilable technologies can not
eliminate these contaminants




Puyallup-White

watershed Jowlands

(Tacoma, Puyallup and |

LA o Eurrnun:lh‘eﬁ régions]

Known with a
High Degree of
Certainty

Road systems
— remove forest cover and smls
— add impervious surface (65%) and increase runoff
— generate pollutants

— assoclated drainage systems remove water from soils and
rapidly deliver runoff and pollutants to streams

— destroy stream and riparian habitat
— culverts create fish blockages
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There Is no science and no historic
example to support the concept that
stormwater management practices
can sustain hydrologic regimes and
water guality to the extent needed to
protect, let alone, restore aguatic
resources of Puget Sound or It’s
streams In developed areas.



CH2MHILL

Therefore

Refinements to current practices won’t be
enough

Changes In lifestyles, land use, and
regulations are needed

More public education and funding
needed.



Background Science

. CH2MHILL



Typical Annual Water Budget
Forested Land Cover

37.4 %
Evaporation-Transpiration

o

; !-'I'ﬂ 3% Runoff
Groundwater
36.6 %

From Chris May



Typical Annual Water Budget
;_ Urbanized Land Cover

25%
Evaporation-Transpiration

1 H* [ - "
: 35 % Runoff
Groundwater =

15%

From Chris May



B-1Bl and Urbanization

EXCELLENT

&Riparian Integrity
@ Biotic Integrity
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40
Basin Urbanization (%TIA)

FiFigure 5-10
Source: Chris May, Jim Karr




Impacts of Urbanization on Streams:
Implications for Management Goals

Resource

Preservation _
Habitat Enhancement

Non-degradation

Biologic

Integrity Water Quality

Non-degradation

50 60

Urbanization Measures (e. IA or Roads)
Achievable Watershed Goa

Safe for Human
Recreation, Aesthetic
Values Maintained,
Limited Aquatic
Toxicity

Reduced Abundance
and Diversity of Fish,
Meet Water Quality
Goals

Abundant, Diverse
Aquatic Populations,
Self-sustaining

From May
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PLANNING
L EVEL

GOAL OF
MASTER
DRAINAGE
PLAN

CONDITION
OF STREAM
CORRIDOR

BIODIVERSITY
AND
ABUNDANCE

COMMUNITY
VISION

1 = = < 5 S
Mitigate Preserve Improve Restore Restore
Protect Major Aquatic Aquatic Aquatic Entire
Property Storms Habitat Habitat Habitat Watershed

Erosion Froteciiongs

Atterated

Peak Flows 2

No ‘
Eliminated{iiDecreased@ii Further Ii8)Enhanced 1ilpIncreased 115 R Fully
Loss ‘ estored

NOT ACCEPTABLE

RETROFIT STREAM STEWARDSHIP

NOT ACHIEVAELE

AFFORDABILITY THRESHOLD ?

{Community Willingness To Pay)

Source: CH2M HILL



Planning
Level

Sustainability
Continuum

Guiding Philosophy
versus Resulting
Condition of Stream Corrider

Key Management
Objectives

Synopsis of Selected
Management Strategies

Cost
Implications

|NC SALMO
{eventually ?)

WILD FISH
(Self-Sustaining)

PROTECT FROPERTY,
MITIGATE MAJOR STORMS
AND DEVELOPMENT IMPACTS

B Frovids storm driimage collsciion srd removal
B Campiy with Lang Develogment Guidelines.

B Sire determtion faclitios for ifrequently ocourting
SROITIE.

P Malnrain ang expand "Leave SiHps” alang sreak
BANRE.

= Provise pubdic lnformation.

B Furpase of Dertantion Faciibiss:
Mainrain pr

adavalapmert rumall cardiffons.
P Furpase of Legwve Sirigs:

L] L’mmas?e»w-mwm"ma'
TSRS W AN LCTERGREEMT NEQUETATY OF 0 00T EnvETits

® Loritigs WFJNIWLMPSA'WJW?MLTNWB
DOnNSEqEEncEr WA (e oressl oornor

waTy G8 EEer e [0 Sord L

B Roequires land purchases and
corstrucion of rew ponds

B Roeguire thal develapers dedicate
axgranded Lagwe S

= ey everiially Fegure
comprehensive charrmel stabilizaron
grogram,

PROTECT PROPERTY. MITIGATE
FREQUENT STORME, AND PRES
EXISTING AQUATIC HAEIIIAI

= Compiy with " No-Ner-Loss ™ requirements (hatirar,
WRERT QLality and gemmi

P Expand and construct new darertion facilitiss for
fraguantly cocerring sioUms,

P Construct paak fow bypasses in gensitive areas
P Hoid watershad Imparvious parcantags of axisting

B Add perbiic enkrcation

-" .'-'_l.'!'I'r:".\I'l.'!:'.."l'"iTﬂl O Qg T of
Srormreaier Hanagemears Siratagy.
LitiNze the main stem for food convayanca Stabilize
tribertaries by reducing the fraquancy of thrashold rumoed
avants Ihat rigger anosion.

P Environmantal Componant of
Erarrrreater Managermanl STrateg y
LIEfre the douwrstradrn Moodp et for b ar crearion frd
ather banefTols uses.

- The maior costigem would be the
Floogplain Habirar Craation Project

P Requires more land fo construct
Jargar ponds. {may aieo resulr inlost
developmant oppartuties),

B imparvicors aras limitations reswr in
higher on-sita dleveiopmant cosis,

PROTECT PROPERTY. MITIGATE
FREQUENT STORMS
IMPROVE AQUATIC Hh.aﬂu

Protection &
Attenuatod
Poas Flows

P Add sedimment senfig for pofutant ramoval

B Tern habitat problems o restoration
AP OTELAILES.

B Rachargs groumdwatar and SUBSIEmEIT basatiow,
P Raduce the percentage of IMpervious arga

P Construct lirge scale fMiow divarsions,

P Expand putiic aoucarion,

= Transfer peuk fows fram City Centhe fo the river amd tram
Prfar o gischarges,

I Ensure the fand redevedon meant strategy resulis in & figh
el of Habrar and warer quadity protechion.

P Fravide aff-ciarrel rearg A selschad Iocatkans akang
e ma Ste.

B implerent an impervicus Ares Rediction Program
vely it canfubction with land redevelopment

= The aptions far the City Canthe are &
Turtrraled diversion a large scake
regiomal detergion Facility, ar major
AR-Eite fAcikties.

= An Imperyicus Ares Reduction
Pragram waould e & major and

B Habitet geivan strategies wolld Kt
e alai e Ophrorforities

Source:
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&)

So What Are the Solutions?

Discuss population and immigration

Manage land use better
 Address at 3 scales (watershed, community, site)
* No expansion of UGA

Protect and restore habitat
» Protect the best (forested) watersheds
 No net loss of forest cover
« Mandatory restoration of forest
* Preserve and restore buffers

Change new development practices
« Zero discharge
e Channel into existing urban areas
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8.

10.

So What Are the Solutions?

Mandatory retrofit of developed areas
Prohibit toxics in consumer products

Limit Roads

« No extension or expansion of road capacity for SOVs In
urban areas

* Require pervious pavement
e Reduce width for residential streets

Independent assessment of restoration and
progress toward restoring fishable, swimmable in
each jurisdiction

Fund regional monitoring
Send money



Solution 1. Discuss
population and
Immigration

Population growth is

Puget Sound

unrestrained and will e
continue

US birth rate near
replacement level

Economic growth Is not
dependent on population
growth

Thousands of Acres




- =~ Solution 2. Manage land
o e use better

.+ =, * MustApproach Solutions
N T at 3 Scales

— Watershed: protect the best

— Community: increase densities, livable,
sustainable, retain trees

— Site: Infiltrate, retain trees
* No expansion of UGA

CH2MHILL



Watershed Scale

Where Is the best
habitat?

Where do we
channel growth?
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e Watershed Scale

-. v ¥ » First, protect the best

et e ¥ A — Where are best resources?
W7 e Ny — What is needed to protect them?

A B * regulations?
3 * purchase?

» funding

e governance?

e Channel growth away from best habitat
 inside UGA
 limit road extensions

CH2MHILL






Community Scale:
Inside Urban Growth Boundary

e Accommodate higher
densities (11/acre)

e livable communities
e sustainable communities
» 3,500 sqg. ft. lots

<» Reduce dependency on
automobiles

e walkable communities
e transit oriented



o All Residences within 5 Transit Oriented
minute walk of Transit

and Shops Development

* need higher densities
to support transit

* Reduce auto dependency
“carchitecture”

e current design
standard is 100 year

party

e 6590 of urban TIA IS
car habitat

* Mixed-use
neighborhoods



Mixed Dwelling Types

* Mother-in-law apartments
* Different family types and incomes

* Retain single-family look and feel




Lighter, Greener, Cheaper,

Smarter Infrastructure
e Curbs are evil

* No pipes, keep it
on the surface

e Use open space for
surface water
treatment,
storage,
infiltration

 Reduce Costs
roads
detention
utilities
maintenance




Site Scale

Reduce TIA
Infiltrate
Rooftop gardens

|
/
|
w

|
e

A
B—

-«
) Ly

|
I ———

No curbs, no pipes, keep

It on the surface




What is LID?
Put It In the ground or re-use It

lirmbiom rade (a1 fonss
Soil filser depeh shoald be
In -

BORCUS PAVEHENT 2-1/2"
TYPE A ETONE 1-1/2"

TYFE B STOHE 10-LF2"

GRAVEL FILL
runod] s

il fileer
ks

prolinidw alef
rechange




Low Impact Development BMPs

Bioretention/Bioswales Bioswales
Green Roofs e
Rain Harvesting
Permeable Pavers
Imperviousness
Minimization
Infiltration Devices
Hydrodynamic Devices

Bioretention



Site Scale - Residential

PLANTINGS:

o C i Ste rn S See BES Recommended

Plant List

e E a ! 1 - i ._ b - i — BU"_D'NG

E I zed I re Ctl n g S \ ol M. F &/ _— DOWNSPOUT
ahadl 4 |- OR OTHER

OVERFLOW — Q L0 dAY CONVEYANCE

Downspouts cE G AR T2
° Collect and re-use

~~— SPLASH ROCKS
/ BLOCK

———— WATERPROOF
BUILDING
(AS NEEDED)

~— FOUNDATION

1 DRAINS AS
SIZE GRAVEL— = ! e S REQUIRED
RENCH ACCORDING : (‘é ’
3R

TO SOAKAGE &7

CHC S ’::f’f’* S
TRENCH CRITERIA L o SO
s

10" MIN —=
otherwise appeal required

*\Water reservoir depth may be reduced
if planter surface area is increased.

Infiltration Planter

F/26/02
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.| ™" Solution 3. Protect and restore
| Py habitat

" e Protect the best (forested)
© = watersheds

‘ ~ « No net loss of forest cover
» Restore forest

e Preserve and restore buffers

CH2MHILL



Example: Olympia Aguatic
e Habitat Evaluation and

S r=} Management Report

v “ R . Applied research to Olympia creeks and
. wetlands

» Develops feasible management goals

* Prioritizes highest value aquatic habitat

 |dentifies science based management
tools

CH2MHILL



e W . S A
E SE. 5 8 Nl A4
b M T T
Do Vil N et
Sustainable Olympia“
T A e T e
s N e O ﬁ
JC'- i,
! < PF
-« ¢+« Ranked Watersheds
- ‘.*f'__' T

“7 s . Purpose: Id. Achievable Goals

o Different Standards for individual watersheds

— Cat. 1: Zero EIA, transfer development
densities

— Cat. 2: Maintain existing regs. Increase
densities

CH2MHILL



Goal Level Watersheds

Percival Creek

Identify Priority

Hydrology
Riparian Corridor
Aquatic Habitat

Water Quality

/
N4
.)I' 4
\‘4 ,/’
(a4
4,
\ "(
‘. e

‘ \

'

A',l o

L 5/

e

N\
N

\\

Indian/Moxlie
Creeks

Woodland/
Woodward Creeks

Green Cove Creek

Chambers/Ward/
Hewitt

Schneider Creek

Mission Creek

Ellis Creek

Capitol Lake

East Bay/West Bay




Olympia Streams Rating and

I - crolooy
=i

Weighting Criteria

Riparian Corridor

60% of watershed

forested, zero
discharge regulations

for new development

Effective I/A 12-25%.
zero discharge for
small storms for s/f
residential
development

Ecoloagy manual
equivalent enforced,
EIA> 10

0.8

10

>0r= 60% of corridor
has 50 meter buffers
of natural vegetation

>or= 40% of corridor
has 30 meter buffers
of natural vegetation

Reaqulations to
prevent further loss
in-place, <40% of
corridor has 30
meter buffers

0.5

Aquatic Habitat

10

Pool riffle ratio is
approx. 50/50, %
fines in sediment <
or=15%, B-IBI > or =
35, no barriers to
passage

Pool riffle ratio > or =
30/70%, barriers

easily removed

Regulations to
prevent loss are
enforced

Water Quality

10

Meets state
standards at all times

Water quality not
toxic to fish and not
deteriotating,
programs to address
WQ are in place

Regular violations or
spills toxic to fish




Olympia Ranking of Watersheds

How well the existing watershed conditions meet the four criteria

Decision: Rank Watersheds

Watersheds Decision Scores

Green Cove Creek
Percival Creek

Ellis Creek

Woodard Creek
Chambers/Ward/Hewitt
Mission Creek
Schneider Creek

Indian/Moxlie Creeks

East Bay/West Bay

Capitol Lake




~ . - Mandatory Restoration of Forest and

Riparian Corridors

. * -« Restore forest 2%/ year required of
| < counties?

e Determine appropriate mandatory tree
cover for cities

» Restore riparian buffers 2%/year cities
and counties?

* Allow Transfer of Development Rights
for private developers




» = = Solution 4. New Development:

ey o Regulations

=, * Zerodischarge
% I 3 e Qutside UGA:
‘ p e limit TIA to 10%
* retain 65% forest cover
e clustering, relax height limits
* Narrow residential streets, eliminate curbs

* No net loss of forest

* No net loss of riparian or shoreline buffers
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..~ Solution 4. New development:
=3 Consistent Regional Regulations

£ v (cont.)
" Urban areas: higher densities

4 e R e  maximum rather than minimum lot sizes

e sustainable development, livable communities
concepts

e Require treatment

 Require infiltration
e 100% up to 2 year storm

e consider down-gradient slope stability



3
<

I\/I andfg’afbf isto rmwater
' d flow control

,-_.*5_"_ ~

R
5 'Streamingl |111111]1] 100%%

 5%/year would take 20 years — that’s
beyond the 2020 goal for Puget Sound




King County Concept to Retrofit Seattle Center

Source: Seattle PI, October, 2007



SEA Streets Retrofit Example

60’ row

o 40’ Infiltration

o flat

e soils amended <6’

e homeowner
maintenance

o City project, high
cost
e no utility conflicts

SEA Streets - After Construction
2nd Ave NW - NW 117th St to NW 120th St o > 600 : OOO/ b OC







Venema Creek Catchment LEGEND - Driveway or Walkway with Traditional Pipe !
A

éﬁ Driveway, Walkway, or Roadway with Buried Infiltration N
| Scalei1” =40’
{

[

~=== Project Boundary

Proposed Natural Drainage
- One-Layer Bioretention Swale
\i? Flow Splitter

System Layout

- Two-Layer Bioretention Swale
=== Sidewalk

@ Seattle Public Utilities E Two-Layer Bioretention Swale with Weir === Ditch

134 > FRILE B ¥ i o

Mandatory Retrofit

‘N 'BAY POOMUBEID

__I.'._: Thy m— st —_‘-.—HQA -"‘,m‘

y




 Phthalates

e Dissolved
— Copper
— Zinc
— Phosphorous

Contech Stormfilter
« Plastic packaging, brake linings, tires, galvanizing,
detergents, fertilizers, oil, pipes, roofs




Solution 7. Limit m.;ll”r W
Roads ‘

e Limit Road Extensions

 Require full mitigation of all direct and indi_re'ct
iImpacts including growth, transportation, air
pollution, fish habitat, energy

e Serve existing needs only
e Require pervious pavement
e Reduce width



Roaois

—
p

e Grid System for Streets
— Narrow Streets
— Reduced speeds, reduce

congestion TRk e ‘ .
— Easy fire access B e i*_-éli - -

— Walkable Kelbaugh, 1997



Car Storage and Services In AIIey

Prohibit on street
parking

More pleasant
street, porches, trees

Private back yards

Vancouver BC Retrofit



Solution 8. Independent assessment
A Rt of restoration and progress

o R toward restoring fishable,
T, R swimmable In each jurisdiction

Solution 9. Fund regional monitoring

Solution 10. Send money
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LAY
u": "‘fi-.!."._'E il

— -
il

| |7

st - $6é

Capital Co
5 Million
QY e« Reuse Distribution -
¥ _Initial System Capital
Cost - $2.5 Million

T
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WL SoE al ou

% <= 1 Discuss population and 5. Mandatory retrofit of
e e e Immigration developed areas
", 2 2. Manage land use better 6. Prohibit toxics in consumer
< PG o Address at 3 scales products
e M T L8 (watershed, community, site) 7 Limit Roads
N7 e TR *  Noexpansion of UGA _ » No extension or expansion of
W, ,-.,..ﬁf .+ 3. Protect and restore habitat road capacity for SOVs in
N i el »  Protect the best (forested) urban areas
0% il ? watersheds e Require pervious pavement
*  No net loss of forest cover » Reduce width for residential
‘ ' e  Restore forest streets
«  Preserve and restore buffers 8. Independent assessment of
4, Change new development restoration and progress
practices toward restoring fishable,
swimmable in each

e  Zero discharge

e Channel into existing urban Jur'Sd'Ct'f)n e
areas 9. Fund regional monitoring

10.Send money
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