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High-priority, salmon-bearing
watershed that has been identified by
“the community and the City as a
significant and valuable resource”

Collects storm water runoff from an
urban area of approximately 1,730

acres and eventually outfalls into
Puget Sound
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HOW HIGH _uO_z._.__u_u.P_zkwm Eomxm ._.Q wmoz>wom Ocm Amwocz_uik_.mx ‘AND _umo._.mo._. ._._.__m CREEK.

:gmmm use different mqm$m.mw 10 no__mn». o m._.wmm,_ﬁ m_oum to oné side and cuts in B _ aibrmm collect, noz<m<>znm FURROWS direct
infilirate, and cleanse E.:Emﬂmq. . . curb direct rainwater into; plantedand = - _ mumo& ‘and :_E_. - water away from the hiouse via a path of
" - splashblocks grass swales.. - a_:..,..malaa gravel and crushed rock.: .
- -rocks - : streets ahd hotses, s

nio the:ground
; before goinginto'-
_ the tity storm drain.

- furrows or channels
" - Srmwater pop-ups

- planted depressions :m_:mmamsﬂ
. -<ma n"m_:m. :

stormwater R ¥ d porous congrete sidewalks
pop-ups release : allow water to pass qu:m:

water into the swales are designed . into the ground.
with crossing points,

 clty storm srabn o carry bigger ralnstorms

; L A ; ] direct water away from the .
to the large pond which slowly releases - ’ . . house and m_._omu_..a ba kept

cleaner stormwater to Longfeliow Creek. rocky sofl holds water until it clean of leaves.
seeps into the pipe.
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Duration that 2-year peak flow rate, based on -
~ pasture conditions, is exceeded (hours/year)
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56.0' RIW
RM €

12.5'

: - "~ TRANSHTION (2:1 MAX)

TO MATCH EX GRADE. 7 : f ToP OF CURS TO MATCH EX GRACE.

SEE NOTE 2 J : g | W
: . 3

SEE NOTE 2

CONCRETE WALX PER STD 1 G e e VARIES 1* MN. (TYP)
PLAN 420, SR T IYBE 410 8 CONCREE SEE DRAINAGE FLANS :
CURB AND GUTIER. H=3" : OR DETALS. POROUS CONCRETE
ASPHALT CONCRETE GUER CRUSHED (- CEMENT SIDEWALK
ROCK BASE PER STD PLAN 401D

gt . B
" Al : >z .u.
6" MINERA_ AGGREGATE TYPE 2 Oau

Omm . COMPACTED SUBGRADE
Typical Residential Street Section with 25° Roadway and 56’ Right-of-Way

The cross sections for the NDS swales were deveioped through discussions
with various City of Seattle departments (decisions by inches)

Street widths: 25 feet/56 right of way; 28 feet/56 ft rw; 32 feet/60 ft rw

Curb height, swale width, street tree locations, berm locations, side slopes,
bottom width, etc. were established

Porous sidewalks on the swale side
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Prior to construction . Subbase & check dams

] -
AENRIE TRAHSIKY _
LOUFLNG FROU SSD 10 i
=

2405 5oL vot 1 -
5 553 LOCATER
FR FLMi

N—EEVEL £80 OF TSD MKD LSYLEHT RITO SHALE.

Post construction Cross-Section of Swale & Pavement

Joint placement
Pavement Installer: Gary Merlino Construction Company. Mix Supplier: Stoneway
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Peak Flow {cfs)

Two test panels were placed (564 lbs* & 600lbs)
& exceeded design requirements for strength.

* Avg. Compressive Sirength 2195*- 3380
* Avg. Infiltration 138 in/hr- 1244* in/hr

For Road Placement, Two Mix Designs Used to

compare over time (564* lbs/cy & 582** Ibs/cy)
— Avg. Field Infiltration (1614 in/hr* & 876 in/hr*™)
— Avg. Voids (30%* & 26%**)

Seattle Public Utilities to monitor performance

Comparison of Peak Flows for 32nd Avenue SW
Porous Pavement Roadway

t
a
E
2
£
o

W 6-Month Storm Event

M 2-Year Storm Event . I .
| NOTE: In comparison, with impervious

roadway, to meet same goal for
developed basin during 6-month storm
event approx. 533 ft of 36" detention
pipe would have been required plus
water quality treatment.

Qld Growth
Forested
Condition

Pasture
Condition
Existing

Developed
Condition
Redeveloped
Conditions
wiswale and
roadway

Porous

Roadway
Only
City Code
Allowable
Release
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High Point Drainage Technical
Standards and requirements for
each lot per the plat

Examples of Methods to use:

Porous pavement
Conveyance furrow
Dispersal tfrench

Rain garden

Pop-up emitter

Downspout Disconnect
Reduce Impervious footprint
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Receives 130 acres (53 hectares) Of run-off (106
acres from High Point redeveloped areas)

Flow control for up to 100-year Storm Event

Water Quality Treatment in combination
w/upstream NDS swales

Maximum Depth 15.5 feet 4.72m)
Total Volume 22+ acre-feet (27,123 m?)
Pond within 3.5 acre Tract (1.42 hectares)
Wet Pool for Additional Water Quality:

— Storage: 4.2 acre-feet (5,178 m?)
— Depth: 4.5 feet (1.37 m)
Live Storage for Flow Control/Detention:

— Volume: 11.8 acre-feet (14,546m?)

Remaining 3.2 acre-feet (freeboard and
Dam Safety flow)

Conveyance system out of pond designed
for 5,000 year storm event for Dam Safety
(Two 8-foot (2.44 m) diameter concrete risers

below pier)
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.. proven installations that are now being
applied across the country

Multifunctional stormwater park

Menu driven low impact development
approach

Defined permitting review process
Interagency collaboration

Community education

Resident education

Maintenance and operation standards

Art integration
Aesthetic treatment of drainage swales

Sandblasting by
Myersculpture
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T e

Learning curve for both designers and permitting agencies
Owner/Developer understanding of E:m::@ site constraints
Broad tool kit necessary for site plan treatments

Contractor information

Fine grading for site contractors

Expect to answer questions- (Why are you doing this?)

T g

Expect to make adjustments.

Demonstrated results

Installed examples now common place
Accepted _owmo:om with many jurisdictions
Accepted treatment by the public

Value added/practical
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Nitrogen from Sewage Treatment Plants
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Average Dissolved Oxygen - Depth>20 1r
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_EXPLANATION
GEQGRAPHIC GROUPS

.1 Skokomish River

Other Oiympic Rivers
Neeth Olympic lowlands

1 South Olympie, South-Shore,
12540000 and Kitsap lowlands

A STREAMFLOW-GAGING STATION AND NO,

4 L
i
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Figure 6. Estimated Range of Nitrogen Contributions into Hood Canal
Nitrogen Contribution Sources:

Human sewage | | XX
Stormwater runoff - XX

Salmon hatcheries XX

Agriculture (animal) XX

Forestry XX

Point Source o__mo:mam XX

Atmospheric XX

Tons per Year O 50 100 150 200 250 300
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Key Messages . Page 1 of 2

About Hood Canal | AboutHCDOP | 1AM Study | Observations | Models | Maps 1' News & Outreach

Hood Canal Dissolved Oxygen Program

Goals Koy Messages

Structure The Problem

b Pt i b e A r e,

Tasks 1. Hood Canal’s dissolved oxygen concentrations are at their o

lowest in recorded history. Aquatlc life needs oxygen to
Partners breathe, just as people do.
' 2. Inrecent years the low dissolved oxygen condition has
- Key Messages become more widespread. The area of low dissolved oxygen
is getting larger, spreading northwards. The periods of low
Background dissolved oxygen last longer.
Information 3. Hood Canal suffered significant fish kills during both 2002
and 2003. These events affected thousands of juvenile perch . e
(June 2003) and numerous fish, octopi and sea Eﬁé’ﬁmbers SR ’@rﬁ
(fall 2002 and 2003). g § zi{g ‘

LS -

o)

o e i i

Sources of the Problem _ HCIL

1. Many natural factors may contribute to the low dissolved
oxygen problem: slow water circulation and mixing, the
incoming ocean water quality, changes in the weather, high
_growth of algae, loadmgs of carbon and nitrogen, and changes

. in the native marine life composition.

2. People may be affecting the dissolved oxygen concentration
in several ways, including altering the river flows, landscapes
and marine life, adding excess nutrients to the waters that can
fuel extra algae growth, adding extra carbon to the ecosystem,
and influencing climate change.

e T e A b A

>

=

The Solutions

o The decrease in oxygen in Hood Canal took many years to be
apparent and it may take that long or longer for it to recover.
The Hood Canal low dissolved oxygen problem is still under
scientific study. We don’t yet completely understand the
whole of the problem, so we can’t devise the whole solution -
but it’s important to get started now.

. » Twenty-eight entities, including local, state and federal
agencies, tribal governments, non—profit organizations and
universities, have come together to form the Hood Canal Low

http://www.hoodcanal.washington.edu/aboutHCDOP/keymessages.html 12/9/2008



Goals o : Page 1 of 4

About Hood Canal | AboutHCDOP | [AMStudy | Observations | Models | Maps | News & Outreach

i -~ ¥

Goals Goails g
. i
Structure The goal of the Hood Canal Dissolved Oxygen Program (HCDOP) 1
 is to determine the sources of low dissolved oxygen in Hood Canal 1
Tasks and the effect on marine life. HCDOP will work with local, state, i
o federal, and tribal government policy makers to evaluate potential
Partners corrective actions that will restore and maintain a level of dissolved k
_ " ‘oxygen that will reduce stress on marine life. HCDOP is a B:
Key Messages  partnership of 28 organizations that conducts monitoring and '
" analysis and develops potential corrective actions to address the low
Background  dissolved oxygen problem in Hood Canal.
Structure é
]
HCDOP has two integrated and complementary arms: the Integrated 7
Assessment and Modeling (IAM) study and the Corrective Action HCT
and Education group. This site describes the integratetd Assessment ==
and Modeling study. For information on the Corrective® Action and
Education group, go to the Puget Sound Action Team Web site for
Hood Canal. _‘ : ;
| |
:
]
A

il

(for more info click the Corrective Action & Education or the
Integrated Assessment & Modeling buttons)

The IAM is a three-year study to use marine, freshwater-and biota
.monitoting data and a computer model to quantify the role the
various natural processes and human actions are playing to control
the concentrations of dissolved oxygen in Hood Canal and test
- corrective action scenarios.

The Corrective Action and Education group focuses on preliminary

assessment, corrective actions and demonstration projects that will
help to improve levels of dissolved oxygen in Hood Canal. This

http://www.hoodcanal.washington.edu/aboutHCDOP/ goals.html _ ' : 12/9/2008 |



Goals ‘ Page 3 of 4

» ‘Respond to fish kills and algal blooms, maintain
diver observation records

Fartniers

Current partners are:

* Hood Canal Coordinating Council
* Hood Canal Salmon Enhancement Group
* Jefferson Conservation District
* Jefferson County
* Kitsap Conservation District
* Kitsap County
* Kitsap County Health District
* Lower Hood Canal Watershed Implementation
Committee
* Mason Conservation District
* Mason County
* National Oceanographic and Atmospheric
Administration
* NANOOS (Northwest Association of Networked
Ocean Observing Systems)
* Northwest Indian Fisheries Commission
* Pacific Northwest National Laboratory
* Pacific Northwest Salmon Center
* Pacific Shellfish Institute
* Paladin Data Systems
* Port Gamble S’Klallam Tribe
* Puget Sound ‘Action Team
* PSMEM (Puget Sound Marine Environmental
Modeling) '
* PRISM (Puget Sound Regional Synthesis Model)
* Skokomish Tribe
*U.S. Army Corps of Engineers
* U.S. Environmental Protection Agency

- *U.S. Fish & Wildlife Service
* U.S. Geological Survey
* U.S. Navy
* University of Washmgton—Apphed Physics
Laboratory
* University of Washington-School of Oceanography
* Washington Department of Ecology
* Washington Department of Fish & Wildlife
* Washington Department of Health
* Washington Department of Natural Resources
* Washington Sea Grant Program - University of
Washington.

" * Western Washington University

* WRIA 16 Planning Unit

http://www.hoodcanal.washington.edu/aboutHCDOP/goals.htm] 12/9/2008



. Background Information o ; : _ Page 10f3

" About Hood Canal | About HCDOP | IAMStudy | Observations | Models | Maps | News & Outreach

Hood Canal Dissolved Oxygen Program

Goals | Background nformation ?
j

Structure April 2005 i
Tasks  The Problem | !
Partners 1 1. The data collected by th;a-University of Washington, Washington | ]
Department of Ecology-Puget Sound Ambient Monitoring Program, B:

Key Messages  and most recently by the Hood Canal Salmon Enhancement Group
and its citizen volunteers show that Hood Canal’s dissolved oxygen

Background - (DO) concentrations are at their lowest as compared to data from the :
Information 1950s, 60s, and 90s. 3‘
2. Hood Canal has had a history of seasonally low DO j
concentrations, which have resulted in fish kills that have been . R
documented over the years, 1nclud1ng known records from as early
as the 1920s. HCT

3. In recent years the low DO condition in Hood Canal has become
more widespread. The area of low DO is getting larger, spreading

- northwards. The periods of low DO last longer. In fact, during 2003-
2004 the DO remained low throughout the wintertime, which is
normally when concentrations rebound due to annual input of water
from the ocean. This pattern was also evident during much of the
late 1990s and the 2000s.

PRNCN I SRETILIC YRR

= ..

4. Hood Canal suffered 31gn1f1cant fish kills during both 2002 and
2003. These events affected thousands of juvenile perch (June
2003), and numerous fish and shellfish (fall 2002 and 2003). A more
minor fish kill was observed during September 2004. Low oxygen
concentrations that can kill or stress marine life were recorded
around the time of these fish kills.

5. Threats to the canal resources are threats to treaty-protected
resources. The Tribal Tteaty, or usual and accustomed, area, is the
majority of the Hood Canal basin. The 1855 Treaty of Point No
Point pre-dates Washington statehood.”

 Sources of the Problem

http://www.hoodcanal. washington.edu/aboutHCDOP/backgroundinfo.html ' 12/9/2008
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Nutrients
In EPA Region 10

& .
£ % EPA Taiwan Nutients Tour
5‘%‘ ”;;&_ Decembes 2008

M e AT I O

| Overview

= Nutrient enrichment consistently ranks as
one of the top causes nationwide of water
resource impairment

= Sources include: agricultural runoff,
wastewater treatment, construction,
stormwater runoff and forest management

& Symptoms include: nuisance algal blooms,
fish kills, dead zones, overabundance or

decline of macrophytes, and loss of top
predators




| Challenges

e Politics

e Ecoregion diversity

= implementation guidance is lacking
= Complexity

= Treatment technologies

& Insufficient data

= No authority to regulate non-point source
. pollution




| Politics

= Many different agencies, and levels of
government, with different priorities,
capabilities and budgets

= Interjurisdicticnal waters
» Substantial sway from special interest groups

| Ecoregions

e The Pacific Northwest, like the rest of the
U.S., Is very diverse ecologically

= 3 very distinct Level 11 Ecoregions: Xeric
West, Western Forested Mountains, and
Coastal

= 13 distinct Level [l Ecoregions




Mo Sonazs. USEPA, 207




t Implementation

= Substantial effort towards nuftrient criteria
development, but minimal guidance on
effective implementation

r Each state perceives different efforts as
being effective

« Despite nutrients ub:quatous nature, different
organizations within a given agency don’t
always work together

& [nability to regulate non-point source pollution
is crippling nutrient control efforts

l Complexity

= Difficult to determine appropriate nitrogen
and phosphorus levels on a large scale

= Nutrients are necessary to a degree — how
much is too much varies greatly across
ecoregions

= Nutrients are ubiquitous
= Modeling
= Hydrology and geology play important role




| Treatment Technologies

a Very low levels can be difficult to achieve

= Disagreement on the level currently
achievable '

e Can be costly




I ...
| Cutrent activities

= Several watershed scale plans (TMDLS) in
progress

= Pushback from states on numeric criteria —
waorking with states to develop report on why
their current efforts are effective

= Continue to encourage states to pursue
numeric criteria

| Future Direction

s Numeric criteria are important to prevent
backsliding, but will not result in lower
nutrient levels without assistance from other _
programs

a Moving to a more hofistic approach: numeric
criteria, TMDLs and pemmitting

s Muitiple lawsuits may put EPA in a position of
having to promuigate numeric criteria




SREGON

| Itinerary for the rest of the week

Day 1 - Visit High Point and Broadview




i Itinerary for the rest of the week . ,
Day 2 ~ Tour Puget Sound

i Itinerary for the test of the week

Day 3 - Visit agricultural and wastewater reuse sites in Idaho

| Itinerary for the rest of the week

Day 4 — Back in the office for discussion on nutrient
criteria development and next steps




l Contact Information

= Holty Arrigoni, amigoni.holly@epa.aoy, 208-653-4350
= Bil Stewar, stewart.williamc@epa.gav, 206-378-5753

« Jenny Wu, wu.jennifer@epa.oov, 206-553-6382

10



- Numeric Nutrient
Criteria Development
for Reservoirs

EPA Taiwan Nutrients Tour
December 2608

’ Ovetrview

= 1998 — EPA released national strategy ~ SFEFE £t 280/

States have struggled to develop numeric criteria

To date, only Minnesota has developed statewide
numeric criteria for lakes '

Nutrients responsibie for “listing” of impaired waters

Problem includes both determining the correct
criteria value and how to implement once itis in .
place

. HYEH
2. LT @iy

£

M nonrt 38




j Process

» Evaluate Ecoregion/Classify reservoirs 2t 7t £& -

= Select candidate criteria variables (TN, TP, , -
chlorphyll a, Secchi, etc.) TG % o B2/

w Select minimally impacted waters in each
class and use to establish reference

~conditions - IR R Y XL LY,
m Establish nutrient criteria ek -
= Implement criteria | . ’
= Monitor and evaluate effectiveness £ Eda5 |

Lok s - 448

| Level ITT Ecoregions

ol




hipig A inipag £ simamone 3




l Useful links

= NSTEPS: Nutrient Scientific Technical Exchange
Partnership & Support
~ hitp://n-steps.tetratech-fix.com/NTSChome.cfm

~ = EPA Nutrient Website

) http:'/lwww.epa.qov/waterscience/criteria/nutrienfj

= Ecoregional Nutrient Criteria Documents
http://www.epa.gov/waterscience/criteria/nutrient/ecoregi
ons/lakes/index.html :
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2008 Taiwan-U.S.A Environment
~technical cooperation No.8

Reservoir Eutrophication Control

* Reservoir Eutrophication problem has been seriously in

- Tatwan. Taiwan EPA has begun to'do the point and non-
point source pollution control for protection the
reservoir water quality.

» This visit is for learning U.S. EPA’s experience
and technique on reservoir eutrophication control.

~




 The visit is arranged by U.S. EPA zonel0(Seattle office)
under the Taiwan-U.S.A Environment technical |
cooperation No.38. |

* The date 1s 2008/Dec/9 - 12

- 2008/12/9, visit Seattle office, zone 10, U.S. EPA

- Mr. Wang, engineer of Taiwan EPA, présented the
reservoir eutrophication condition in Taiwan.

- Holly Arrigoni presented the history and challenge
of eutrophication control of management by U.S.
EPA




- 2008/12/9 afternoon, visit High Point
Community renew program in west Seattle.

» These photos show the ecological
sensitive zone, Longfellow Creek

» Use the low environment and ecology impact
practice, including high permeability road, grass
swale, grass buffer zone and detention pond, to
reduce the first flush impact to salmon migrate.




2008/12/10 motning, visit Capitol
lake at Olympia City, Washington

Capitol lake turns to eutrophication
due to recreation and m1grat0ry
birds these years.

The government already hired the -
consultant to find out the solutions,
such as cleaning sludge, aeration,
and remove control gate.

he plan is still under evaluation
discussion.

2008/12/10 aftemoon visit Hood
Canal

Hood Canal is a 100km length thin
bay..Left side is Olympia National
Park. The only one exit is at north.

There are round-bay roads and
hinterlands in banks. Many villas and
hotels along the bay.




- Hood Canal bay is a famous place of flshery
especially for oysters and clams.

» These year, the concentration of dissolved
~oxygen turns to low. It causes the death of
marine life ,such as basses, octopuses and
trepang, 02° ~03’
].S.EPA already executes the water
nitoring and pollution control.

- cted and pump o'the -
small treatment plant. The effluent use for woodland
irrigation.

« Storm water is collected by the storage system under the
parking lot along the bank roads. The gravel and grass
buffer zone have been used to reduce the first flush.

» The license apply of new house and house repalr are
under strict control in this area.




e 2008/12/10 morning, visit Boise City, Idaho
* Visit the wastewater treatment plant of new community with 700
residence, which using Submerged Membrane Bioreactors (MBR )

* The advantage of MBR is low space demand and better treatment
performance. The quality of effluent can meet the recycle water
standard. BOD and SS < 10 mg/L |

~» The sludge age of MBR is longer(10-30 days). Hence, the |
microorganism can reproduce and block most of pathogenic

microorganism. The usage of disinfectant can also be reduced
but the early cost of MBR s higher.

* The wastewater of the community are total recycled. Only
small amount taken to irrigate plant, rest taken to recharge
ground water after pass 60 foot coarse sand.

2




2008/12/11, afternoon, visit Idaho farm dairy.
It’s a 1300acres area, 5000 dairies farm.
The treatment facility of the farm waste have to pass
the evaluation of ministry of agriculture if use the soil
treatment.
The ratio of dairies and irrigating is under control to
prevent over 1rrigation or soil organic content.

» To river which is over loading, we can establish the
total amount control to limit waste discharge.
Develop the discharge trading method or alternatives
in large development program or industrial zone.

~« Using high permeability road, house rain water
collection system, grass swale, grass buffer zone and
detention pond to reduce the impact of non-point

irce pollution for ecology sensitive zone is a good

nple for watershed management in Taiwan.




» Compare to Taiwan, the State try to build the
WWTP on the hill of reservoir and lake |
watershed and reuse the treated effluent for
irrigation. It can minimize the pollutant come to
the. water body. |

* We can adapt the Hood Canal experience by
ing the grass swale and gravel trench at the

king lot to reduce the oil and pollutant which
es from first flush.

« We can use MBR to treat the domestic
wastewater in the watershed of reservoir and the
gathering ground of drinking water.
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