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K I N G  C O U N T Y

May 2002

Dear Salmon Conservation Partner:

On behalf of the Green/Duwamish and Central Puget Sound

(WRIA 9) Steering Committee, I am pleased to send you this Near-

Term Action Agenda (NTAA) for salmon habitat conservation in our

watershed.  It is our hope that our local government partners will use this

Agenda to help protect and restore salmon habitat in our watershed.

The NTAA recommends projects, policies, programs, practices, and studies for

WRIA 9 that have a high potential for benefiting salmon.  Actions are focused on chinook

salmon and bull trout, which were listed as threatened under the federal Endangered Species

Act in 1999.  The NTAA is the result of four years of collaborative efforts and one year of

sustained discussion among elected officials, city and county staff, business and environmen-

tal groups, scientists, and concerned citizens.  Its recommendations are based on the scientific

foundation of the WRIA 9 Habitat Limiting Factors and Reconnaissance Assessment Report

(December 2000). This NTAA provides guidance for salmon habitat conservation in our

watershed while we work on a long-term Comprehensive Salmon Conservation Plan.

The NTAA focuses on habitat.  Of course, loss and degradation of habitat are only some of the

factors contributing to the decline of salmon.  Hatchery management, harvest, and dams also

are important and are being addressed in other forums.  However, as local governments and

citizens, we have the authority and responsibility for much of the habitat in our watershed.

By doing our part, we will contribute to larger, regional efforts to recover threatened species

of salmon.

We selected actions for the NTAA using two key principles:

� Are we confident that the action will help salmon?

� Is the action doable in the next 2-4 years?

The resulting list of actions is not a catalog of every good idea that could be done; rather, it is

a list of priority actions that we think can be done.

Each jurisdiction will decide how to implement the recommendations of the Near-Term

Action Agenda.  We believe community/environmental groups also will continue to play an

important role and the NTAA identifies actions where their involvement will be particularly

helpful.

To track progress, the Steering Committee is asking local governments and other

implementers to report annually on steps taken to carry out the recommendations of this

document.  We look forward to working with you in the years ahead as we implement this

Near-Term Action Agenda for salmon habitat conservation.

Sincerely,

Dwight Pelz, Chair, WRIA 9 Steering Committee

Councilmember, King County Council
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Quick Guide 

Quick Guide to the Near-Term Action Agenda 

If You Want To: Check Here: Other Related Information: 
See how the document is 
organized 

This matrix and the Table of 
Contents 

Section on organization at the end of Chapter 
1 

Understand the WRIA 9 salmon 
habitat conservation planning 
process and the purpose of the 
Near-Term Action Agenda 
within that process  

Chapter 1: Introduction  

Learn the characteristics of the 
WRIA 9 watershed, causes of 
salmon decline, and initial 
WRIA 9 strategy for salmon 
habitat conservation 

Chapter 2: WRIA 9 and Salmon 
Conservation 

See the WRIA 9 Habitat Limiting Factors and 
Reconnaissance Assessment available at: 
http://dnr.metrokc.gov/Wrias/9/TechnicalRep
orts/TechnicalReports.htm 
For saltwater habitat information, please see 
the State of the Nearshore Ecosystem: WRIAs 
8 and 9 available at: 
http://dnr.metrokc.gov/wlr/watersheds/puget/n
earshore/sonr.htm 

Learn what is being done now 
to protect and restore salmon 
habitat 

End of Chapter 2 (p. 13-14), 
Chapter 4: Subwatershed 
Actions, Appendices A, B, and 
C 

 

Find out what actions are 
recommended watershed-wide 
for all local governments and 
other partners 

Chapter 3: WRIA-Wide 
Actions 
 

 

Find out what actions are 
recommended for the specific 
part of watershed where you 
live, work, or play  

Chapter 4: Subwatershed 
Actions 

See Figure 1 (p. 3) to identify your 
subwatershed 

Understand how the actions can 
be implemented and where the 
money may come from 

Chapter 5: Implementing the 
Near-Term Action Agenda 

 

Learn about actions focused on 
salmon and trout other than 
chinook salmon and bull trout 

Appendix C   

See who participated in the 
development of Near-Term 
Action Agenda 

Acknowledgements section at 
the beginning of the document 
(p. i) 

Discussion of the planning process in Chapter 
1 (p. 1-3) 

 
 
 

As described in Chapter 5, the WRIA 9 Steering Committee may update 
the Near-Term Action Agenda by reference.  Such updates will be posted 
in the WRIA 9 salmon habitat conservation web page at the time of 
publication located at: 

http://dnr.metrokc.gov/Wrias/9/index.htm. 
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Chapter 1–Introduction  

Chapter 1. Introduction 

Chinook salmon and bull trout have been listed under the Endangered Species Act as threatened 
in the Puget Sound region1.  Population numbers are declining, formerly available habitat has 
been blocked, and the remaining habitat—habitat on which all salmon species depend for 
survival—is losing the complex structure needed to keep the population fit and offer adaptive 
alternatives.  Once designated as threatened or endangered, a species and its habitat are 
protected by federal law.  While the Puget Sound region and individual planning units (called 
Water Resource Inventory Areas or WRIAs) develop long-term strategies for people to better co-
exist with salmon, many of the WRIAs have been coordinating voluntary efforts to identify and 
undertake actions that will help salmon in the short-term.  This Near-Term Action Agenda is one 
such effort.   
 

In this report, the word salmon refers to all 
native species of salmon, steelhead, trout, and 
bull trout/Dolly Varden char. 

 

The WRIA 9 Salmon Habitat Conservation Planning Process  
The Near-Term Action Agenda has been developed by the Steering Committee, which was 
created to direct salmon conservation efforts in one of the Puget Sound basin planning units, 
Water Resource Inventory (WRIA) 9.  WRIA 9 consists of the Green/Duwamish and Central 
Puget Sound watersheds2 (Figure 1).  The WRIA 9 Steering Committee was established in 1998 
and consists of representatives from local, state, and federal governments, the environmental 
community, and businesses in the WRIA (a complete list of Steering Committee participants is 
provided at the beginning of this document).  The WRIA 9 Steering Committee has three 
subcommittees that helped create the Near-Term Action Agenda: the Planning Work Group, the 
Technical Committee, and the Public Outreach Work Group.  The Planning Work Group first 
developed and refined many of the ideas in the Near-Term Action Agenda.  The Technical 
Committee and the Public Outreach Work Group also developed some of the studies and actions 
that are part of this Action Agenda.   

The WRIA 9 Forum is a caucus of local governments represented by elected officials from the 
16 jurisdictions within the WRIA3.  These jurisdictions have an interlocal agreement to 
participate in the WRIA 9 salmon habitat conservation and recovery planning process and 
                                                      
1 In March 1999, the National Marine Fisheries Service listed Puget Sound chinook salmon as a “threatened” species 
under the Endangered Species Act.  In November 1999, the U.S. Fish and Wildlife Service listed bull trout as a 
“threatened” species under the Endangered Species Act. 
2 Please see Chapter 2 for a complete definition of WRIA 9.  
3 The 16 governments that participate in this interlocal agreement are the cities of Algona, Auburn, Black Diamond, 
Burien, Covington, Des Moines, Enumclaw, Federal Way, Kent, Maple Valley, Normandy Park, Renton, SeaTac, 
Seattle, and Tukwila, and King County.  In addition, the City of Tacoma signed the interlocal agreement in 2001 and 
will add its financial support to the WRIA 9 planning process beginning in 2002. 
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Chapter 1–Introduction  

contract with King County to provide a small cost-shared staff.  WRIA 9 planning also is 
supported financially by the Lead Entity Operational Grant Program administered by the 
Washington State Department of Fish and Wildlife.   

WRIA 9 has developed a four-task approach to the salmon habitat conservation challenges it 
faces.  Two tasks culminate in scientific reports and two conclude with action plans. 

1. Habitat Limiting Factors and Reconnaissance Assessment Report.  The 
Reconnaissance Assessment was completed in December 2000.  This scientific 
report brings together existing information on conditions of salmon and salmon 
habitat in WRIA 9 both from the scientific literature and from local knowledge 
and expertise. It identifies important problems and factors that contribute to 
salmon decline and includes maps showing the distribution of salmon, by species, 
throughout WRIA 9.  It also highlights current gaps in data and technical 
understanding.  It is available on-line at: 
http://dnr.metrokc.gov/Wrias/9/TechnicalReports/TechnicalReports.htm.   

The Reconnaissance Assessment is supplemented by a similar report, completed in 
2001, that provides information on the marine nearshore ecosystem of Puget Sound.  
The Reconnaissance Assessment of the State of the Nearshore Ecosystem report is 
available on-line at: 
http://dnr.metrokc.gov/wlr/watersheds/puget/nearshore/sonr.htm.    

2. Strategic Assessment.  The Strategic Assessment will build on information in the 
Habitat Limiting Factors and Reconnaissance Assessment report described above.  
It will involve research to fill important information gaps, in particular those 
concerning the health of chinook salmon and bull trout.  It will result in a more 
complete understanding of problems and opportunities in the watershed related to 
salmon and salmon habitat conservation and recovery, with a focus on the species 
listed as threatened under the federal Endangered Species Act.  The Strategic 
Assessment will be shaped by the issues that need to be addressed in the 
development of the Comprehensive Salmon Conservation Plan and will provide 
the scientific foundation for the Conservation Plan.   

3. Near-Term Action Agenda.  This Action Agenda outlines early, voluntary steps 
that can ameliorate some of the factors that are negatively affecting salmon and 
salmon habitat.  The Near-Term Action Agenda is a guide to actions that local 
governments and other implementers can take over the next few years as 
resources and opportunities become available.  It is an interim step that will 
remain in effect until the Conservation Plan is completed, and it is expected to 
serve as a building block for the Conservation Plan. 
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Chapter 1–Introduction  

4. Comprehensive Salmon Conservation Plan.  The Comprehensive Salmon 
Conservation Plan will guide long-term habitat conservation and recovery actions 
in the watershed and is the ultimate product of the WRIA 9 planning process.  A 
key component of the Conservation Plan will be an approach for adaptive 
management that will allow decision-makers to respond to the ever-deepening 
understanding of salmon habitat needs and opportunities for improving habitat in 
the WRIA.  The WRIA 9 Steering Committee will guide development of the 
Conservation Plan during the period from 2002 to 2005, with the goal of 
completing the Conservation Plan in 2005.  It can then be included by the 
National Marine Fisheries Service and the U.S. Fish and Wildlife Service (or a 
designated state agency) in the broader salmon recovery plans for the entire Puget 
Sound region.  

Salmon Conservation Planning in the Puget Sound Region 
Salmon conservation planning similar to that occurring in WRIA 9 is also underway in nearby 
WRIAs.  In addition, three of the most populous counties in the Puget Sound region—
Snohomish, King, and Pierce—have coordinated their planning for salmon habitat recovery 
through the Tri-County Endangered Species Act Response.  The Tri-County effort brings 
together local governments, environmental groups, and businesses to address the habitat-related 
factors of salmon decline.  One element of the Tri-County ESA Response is WRIA-level habitat 
conservation planning. 

Individual WRIA and Tri-County salmon habitat conservation planning is expected to feed into 
the development of a broader Puget Sound-wide Shared Strategy.  The Puget Sound Shared 
Strategy will attempt to create a Puget Sound-wide salmon recovery plan that ties together 
harvest management, hatchery practices, and habitat protection and restoration.  The efforts of 
WRIA 9, along with those of other WRIAs in the Puget Sound area, will inform and be informed 
by the Shared Strategy.   

Ultimately, however, it is the National Marine Fisheries Service and the U.S. Fish and Wildlife 
Service that will develop the official recovery plan for the whole Puget Sound region.  That 
recovery plan will set numeric and other goals for recovery and the criteria for success, which is 
the delisting of chinook salmon and bull trout as threatened under the Endangered Species Act.   

Role of the Near-Term Action Agenda 
The Near-Term Action Agenda for WRIA 9 recommends only selected actions.  It is a not a 
compendium of all actions that could benefit salmon.  Actions included in this Near-Term Action 
Agenda meet both of the following criteria:   

1. The action will provide known benefits to salmon or salmon habitat without the 
need for additional studies to demonstrate benefit, and 
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Chapter 1–Introduction  

2. The action is feasible and can be implemented in the next two to four years as 
resources are identified, without extensive changes in existing social and 
institutional frameworks (defined as doable actions by the Steering Committee).   

Actions that do not meet these criteria ultimately may be needed to recover threatened salmon.  
Such actions will be considered and possibly proposed as the Comprehensive Salmon 
Conservation Plan is developed.  Readers should keep in mind this distinction between the Near-
Term Action Agenda and the Comprehensive Salmon Conservation Plan. 

The Near-Term Action Agenda is a guide to decision-making and action by local governments, 
businesses, community and environmental groups, and citizens.  It identifies the types of projects, 
policies, programs, practices, and studies that have a high potential for benefiting salmon in 
WRIA 9 and can be used by local jurisdictions and other organizations in setting resource 
protection priorities over the next two to four years.  In many cases, descriptions of actions are 
focused on outcomes so that governments and other institutions can decide the most effective 
method for implementation given the particular circumstances.  In other cases, where one approach 
to implementation is clearly superior, actions are described in detail.  Consequently, readers will 
note differences in the level of specificity of actions.  

The Near-Term Action Agenda is not meant to be a static document.  Of necessity, it is a 
snapshot based on what is known at the present time.  As more is learned about salmon and their 
habitat needs in WRIA 9, other actions may assume greater priority.  The final chapter of the 
Near-Term Action Agenda suggests a simple process to respond to new actions resulting from 
better understanding of the WRIA. 

The Near-Term Action Agenda is not a compilation of all potentially beneficial actions.  As 
more is learned about the connection between conservation actions and healthier salmon 
populations, other actions that were not identified in the Near-Term Action Agenda may emerge 
as equally important.  This document should not be construed as a reason to reject other actions 
that careful consideration suggests will benefit listed salmon species.   

Local governments in WRIA 9 (the 15 cities and King County) expect to take the lead in 
carrying out many of the provisions of the Near-Term Action Agenda during the period from 
2002 to 2005.  Other state and federal agencies, Tacoma Public Utilities, community and 
environmental groups, businesses, and citizens also have important roles to play in pursuing 
actions in support of salmon habitat improvements.   

The Near-Term Action Agenda is the result of sustained commitment and intensive collaboration 
by the various stakeholders on the WRIA 9 Steering Committee and its subcommittees.  An even 
greater level of commitment and collaboration will be required to transform the ideas presented 
on these pages into a reality between now and 2005.  The actions in the Near-Term Action 
Agenda, if successfully carried out, will advance the WRIA toward the goal of sufficient high-
quality habitat to support salmon recovery in the Green/Duwamish and Central Puget Sound 
watershed.    
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Chapter 2. WRIA 9 and Salmon Conservation 

This chapter summarizes some of the major characteristics of WRIA 9, including physical 
features, salmon use, and major factors of decline.  It highlights the work of the WRIA 9 
Technical Committee in formulating an initial WRIA 9 Salmon Conservation and Recovery 
Strategy (Strategy), and discusses characteristics of healthy salmon populations.  The chapter 
concludes by summarizing some of the key activities occurring in the WRIA. 

Physical Characteristics 
WRIA 9 is made up of the Green/Duwamish watershed and the Central Puget Sound watershed 
(the short independent streams that drain to Puget Sound from Elliott Bay south to the Puyallup 
watershed, and the associated shorelines of Puget Sound).   For salmon habitat conservation 
planning purposes, the streams on Vashon/Maury Island and its Puget Sound shorelines also are 
included in WRIA 9.  WRIA 9 is bordered on the north by the Lake Washington/Cedar/ 
Sammamish watershed (WRIA 8) and to the south by the Puyallup/White River watershed 
(WRIA 10) (see Figure 1 in Chapter 1).  

The Green/Duwamish River watershed is the largest portion of WRIA 9.  Historically, the Green 
River joined the White River in Auburn.  Farther downstream, in Tukwila, the Cedar/Black rivers 
joined the Green/White to form the Duwamish River, which meandered a further 15 miles to 
empty into Elliott Bay.  The three major rivers drained a watershed of about 1,600 square miles.   

The last 150 years have seen major changes in the Green/Duwamish watershed.  The Green 
River fish hatchery on Soos Creek was built in 1901-02 and is still in operation.  (The hatchery is 
operated by the Washington Department of Fish and Wildlife.) The Tacoma diversion dam was 
built in 1913 on the Upper Green River, near the town of Palmer at river mile (RM) 61, to supply 
water to the City of Tacoma.  The diversion dam completely blocked fish passage to the upper 
watershed, significantly reducing the amount of habitat available to fish.  In 1911 and 1916, the 
White and Cedar/Black Rivers, respectively, were diverted from the Green/Duwamish, reducing 
the remaining drainage area to about 560 square miles.  Figure 2 shows the Duwamish drainage 
prior to 1900 and after the 1916 diversion.  Habitats of importance to salmon include not only the 
water and sediment attributes of the Green/Duwamish River and the Puget Sound estuary and 
nearshore, but also other associated waters such as streams (Soos Creek and Newaukum Creek 
being the largest); small tributaries and riparian wetlands; and seeps and groundwater linkages to 
those water bodies.  In addition to these physical features, the WRIA 9 Reconnaissance 
Assessment includes water quality, flows, riparian zones, and upland terrestrial conditions as 
components of salmon habitat.4   

The Duwamish estuary historically contained over 4,000 acres of tidal marshes and intertidal 
mudflats.  The estuary was filled between 1900 and 1940, creating Harbor Island and the East 

                                                      
4 Page 2-1 of the Habitat Limiting Factors and Reconnaissance Assessment Report, Volume 1. 
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and West Waterways, largely to support industrial and shipping activities.  The Green/Duwamish 
River was also dredged and channelized, reducing the lower 9 miles of meandering channel to 5 
miles of deeper, uniform channel more suitable for navigation.  Revetments and levees were built 
along most of the lower Green River to protect the flat, alluvial valley from flooding.  In 1962, 
the Howard Hanson Dam was built on the Upper Green River (near RM 63.5) for flood control 
and water storage purposes.  No fish passage facilities were incorporated into the dam.   

 

 

 

 

 

 

 

 

 

 

Figure 2. Duwamish Drainage Prior to 1900 and After 1916. 
 

Before 1945, agriculture was the predominant land use in the Green/Duwamish valley. 
Gradually, commercial and industrial land uses replaced agriculture on the valley floor, although 
some important agricultural production areas still exist, in part through a King County-sponsored 
program to purchase development rights.  

The nearshore area of WRIA 9, including Vashon/Maury Island and the mainland, has 
experienced less dramatic alteration.  Although the shoreline of Vashon/Maury Island is 
relatively undisturbed, bulkheading has occurred.  Much of the mainland shoreline also has been 
modified.  It is estimated that 64 percent of the nearshore has some sort of armoring to 
accommodate residential and commercial development.  Despite many alterations in the 
watershed and estuary, the Green/Duwamish system continues to support important fishery 
resources.  
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The human population in WRIA 9 has increased significantly over time.  Today over a half a 
million people live in the watershed, most of whom reside in the WRIAs 15 cities.  Growth 
management planning, as prescribed by Washington State law, has designated an urban growth 
area boundary in King County, and additional growth is anticipated on the urban side of the 
boundary (Figure 1).  Accommodating future growth within urban areas can relieve pressure on 
more resource-rich areas outside the growth boundary. 

Fish Use and Factors of Decline 
The Green/Duwamish River is home to all eight species of anadromous salmon native to the west 
coast of North America. The Green/Duwamish River supported an average yearly run (fish 
returning to the river and those caught in the fisheries) of about 41,000 adult chinook salmon 
during the period from 1968 to 1996.  The Green River has not experienced the same decline in 
naturally spawning adult chinook salmon that has occurred in other Puget Sound rivers but these 
numbers may be masked by a high rate of hatchery chinook salmon that stray into the spawning 
grounds.  `Habitat in the Green/Duwamish has, however, severely and steadily declined.   

Chinook, coho, chum, sockeye, and pink salmon, coastal cutthroat trout, steelhead, and bull 
trout/Dolly Varden char occur in the watershed.  The health of these species is mixed.  Some 
stocks, such as steelhead trout, appear to be showing recent declines, although they were listed as 
healthy in 19925.  The populations of coho and chum salmon have mixed status because both 
healthy stocks and depressed stocks exist in the watershed.  The status of pink salmon, sockeye 
salmon, cutthroat trout, and bull trout is not known.  Kokanee have been planted in the late 1960s 
in Deep Lake (Middle Green River subwatershed) and are surviving locally (Lakey, Kirk. 2001. 
Personal communication [electronic message to WRIA 9 Steering Committee staff, King 
County], Washington Department of Fish and Wildlife, Bellevue, WA).  

Major engineered changes in the river and estuary (diversion of flows, creation of dams, and 
channel confinement by levee and revetment) have created conditions detrimental to fish and fish 
habitat.  Channel complexity has been reduced, tidal marshes and flats have been eliminated, and 
connections with the old river side-channels were severed.  In addition, loss of connection 
between the river and its floodplain and other riparian areas interferes with the natural functions 
of recharge of cold groundwater from flood infiltration and with the supply of gravel and large 
woody debris from riparian areas.  Loss of fresh-to-saltwater transition habitat in the estuary 
reduced the available juvenile and adult transition and holding areas and reduced the invertebrate 
food supply.  Thirteen specific factors of decline have been identified throughout the five 
subwatersheds of WRIA 9 (see Table 1).  Two of these factors of decline are considered WRIA-
wide in effect: land use alterations and water quality changes6.  Others are split between 
freshwater and saltwater factors of decline and apply on a subwatershed scale.   

                                                      
5 1992 Washington State Salmon and Steelhead Stock Inventory. Washington State Department of Fish and 
Wildlife, Olympia, WA. 
6 See Habitat Limiting Factors and Reconnaissance Assessment Report (2000) for more information.   
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Table 1. WRIA 9 factors of decline. 

 

Factor of Decline Description 
Examples of Items Related to Factor of 

Decline 
Land Use Alteration Human activities, primarily on the 

terrestrial portions but also in the 
aquatic areas of the watershed.  These 
activities affect other factors of decline 
such as hydrology, riparian condition, 
water quality, and sediment transport. 

Residential, commercial, and industrial 
development such as homes and factories have 
added impervious surfaces, altering stormwater 
runoff patterns.  Farms, forestry activities, and 
infrastructure such as dikes, levees, and roads 
have interrupted normal basin hydrology. 

W
R

IA
-w

id
e 

Water Quality Presence of metals, nutrients, and other 
substances in the water at levels that 
exceed standards or impair beneficial 
uses of the water 

Stormwater runoff, malfunctioning septic 
systems, point source discharges, agricultural 
practices (cropping and animal keeping), oil 
spills, clearing and grading practices, combined 
sewer overflows 

Hydrology Water storage and flow via surface 
water (e.g., lakes, streams, and 
wetlands) or ground water  

Stormwater runoff, water withdrawals, dams, 
increases in impervious surfaces 

Sediment Transport Movement of sand, gravel, and other 
sediment downstream 

Clearing and grading practices, forestry 
activities, construction practices, dams, 
landslides 

Hydromodification Changes to the channel or banks of the 
river; includes changes in the amount of 
in-channel large woody debris 

Bank hardening, levees, loss of large woody 
debris, dams, channel straightening, dredging 

Riparian Condition Presence or absence of native vegetation 
along the shorelines 

Bank hardening, increase in impervious surfaces, 
vegetation removal, agricultural and forestry 
practices 

Fish Passage Ability of fish to access a stream or 
river reach 

Culverts, dams, drops in water levels, dikes, 
levees, flapgates 

Fr
es

hw
at

er
 

Non-Native Species Introduction of plant and animal species 
whose natural distribution did not 
include Puget Sound 

Fishery management stocking, intentional 
introduction of gamefish by anglers, and 
liberation of baitfish by anglers; introducing non-
native vegetation like reed canarygrass 

Loss of Habitat in 
Migratory Corridor 

Degradation or elimination of shallow-
water habitats, such as mud flats, 
eelgrass, and kelp beds 

Shoreline armoring, dredging, filling, and 
overwater structures 

Sediment Quality Presence of metals, organics, and other 
substances in sediments at levels that 
exceed standards or affect food chains 

Stormwater runoff, malfunctioning septic 
systems, point source discharges, agricultural 
practices, oil spills, industrial and commercial 
practices 

Alteration of Habitat-
Forming Processes 

Interruption or other modification of 
processes that form nearshore habitat, 
such as sediment transport and 
freshwater input 

Shoreline armoring; development on top of and 
below banks, bluffs, and beaches; changes in 
flow due to diversion of rivers or streams 

Riparian Condition Presence or absence of native vegetation 
along the shorelines 

Shoreline armoring, overwater structures, 
development, vegetation removal 

E
st

ua
ry

 a
nd

 N
ea

rs
ho

re
 

Non-Native Species Introduction of plant and animal species 
whose natural distribution did not 
include Puget Sound 

Ballast water discharge, packing materials from 
foreign seafood, intentional or unintentional 
establishment by the aquaculture industry 
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Land use activities have resulted in many direct and indirect impacts to salmon habitat.  Loss of 
riparian vegetation has increased temperature and reduced leaf and insect inputs to the river, 
affecting the base of the salmon food chain.  Increases in runoff volume have disrupted the 
timing and magnitude of flows, increased erosion, and carried pollutants into streams, first from 
agricultural, then urban sources.  Pipes, culverts, ditches, and dams have resulted in blockages to 
fish passage and changes to the movement of gravel and large woody debris. 

Water quality has been affected throughout the watershed.  Wastewater and industrial discharges 
accentuated the effects of land use changes by reducing dissolved oxygen, altering temperatures, 
and releasing a variety of chronic contaminants, particularly in the lower Green River and 
Duwamish estuary.  Erosion from agriculture, forestry, urban construction, and other activities 
increased the load of sediment entering the river, plugging spawning gravel and suffocating 
salmon eggs.  Failing septic systems are also a problem in some rural and nearshore areas.  
Pesticides and fertilizers from farms, gardens, and yards have also altered water quality.  Some 
common pesticides are believed to interfere with detection of olfactory cues by salmon, in 
addition to having direct toxicity and indirect food chain effects. 

The WRIA 9 Salmon Conservation and Recovery Strategy 
The Technical Committee has developed an interim conservation and recovery Strategy for 
WRIA 97. The Strategy is based on the current state of knowledge of watershed conditions, 
including the thirteen habitat factors of decline (Table 1) and ecological principles.  The Strategy 
helps identify priority early actions for salmon conservation and recovery in the WRIA.  The 
Strategy will be revisited periodically and revised as appropriate as new information is collected 
and critical examination of issues yields additional insights into WRIA 9 and Puget Sound 
salmon conservation needs.  Users of this Near-Term Action Agenda are encouraged to check 
with WRIA 9 staff or the WRIA 9 salmon habitat conservation website to be sure they have the 
latest version of the Strategy.  

The WRIA 9 Strategy identifies three high-priority watershed goals for salmon conservation and 
recovery:  

 Protect currently functioning habitat primarily in the Middle Green 
River subwatershed and the nearshore areas of Vashon/Maury Island. 

 Ensure adequate juvenile salmon survival in the Lower Green River, 
Elliott Bay/Duwamish, and Nearshore subwatersheds.  Meeting this goal 
involves several types of actions, including protecting currently 
functioning habitat, restoring degraded habitat, and maintaining or 
restoring adequate water quality and flows. 

                                                      
7 More information on the WRIA 9 Strategy can be found in the document Technical Strategy for Multi-Species 
Salmonid Conservation and Recovery in the Green/Duwamish and Central Puget Sound Watersheds, June 2001.  
The document is available on-line at http//dnr.metrokc.gov/wrias/9/technical reports/technicalreports.htm (in Part 
III, Conclusions, Technical Strategy Working Paper).  
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 Restore access for salmon (efficient and safe passage for adults and 
juveniles) to and from the Upper Green River subwatershed. 

Because the lower subwatersheds (Lower Green River, Elliott Bay/Duwamish, Nearshore) are 
highly developed, the Strategy recognizes the importance of preserving options for future actions 
as well as carrying out near-term projects and actions. 

Four categories of actions have been identified to help carry out these goals: actions that protect; 
restore and/or enhance; connect; and study and/or fill data gaps.  These four action categories, 
and how they relate to specific areas of the watershed, are described below. 

1. Protect— This Strategy element seeks to protect currently functioning habitat and 
habitat-forming processes.  This habitat is primarily in the Middle Green River 
and the nearshore areas of Vashon/Maury Island.  Some examples of protection 
actions include: 

 Protecting physical habitat and natural ecosystem processes, such 
as long-shore sediment transport 

 Managing flows to protect and maximize salmon habitat in the 
mainstem Green River 

 Protecting water quality, such as ensuring that sources of cold, 
clean water inputs are not disturbed 

 Protecting habitat connectivity, linking freshwater, estuarine and 
saltwater habitats 

 Managing landscapes to minimize adverse effects to aquatic 
habitats. 

The level of protection needed varies by subwatershed.  For instance, the Upper 
Green River subwatershed currently has a significant degree of protection afforded 
by Tacoma Public Utilities’ Habitat Conservation Plan and the Washington State 
Forest and Fish Agreement.  In contrast, the Lower Green River and the Elliott 
Bay/Duwamish subwatersheds have experienced significant habitat alteration.  In 
these subwatersheds, protecting remaining habitat, identifying restoration 
opportunities, or protecting flows or water quality could be important goals.  

2. Restore or Enhance— This Strategy element seeks to improve habitats that 
currently adversely affect juvenile salmon survival and to restore or enhance 
habitat that could increase survival of all salmon life stages.  Restoration may be a 
more important salmon conservation element in the highly altered Lower Green 
River, Elliott Bay/Duwamish and the Nearshore subwatersheds than in the Upper 
and Middle Green River subwatersheds.  
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3. Connect—Multiple actions are part of the connect element of the Strategy.  One 
aspect is the restoration of access for salmon to and from the Upper Green River 
above the Tacoma diversion dam and the Howard Hanson Dam.  Restoring access 
from the Upper Green River mainstem to its tributaries is another aspect of this 
category.  It is important to reconnect side channels in the Middle Green River 
and reduce culvert blockages where such culverts restrict access to intact 
spawning and rearing habitat.  The Lower Green River, Elliott Bay/Duwamish, 
and Nearshore subwatersheds have few remnant areas in which connection could 
significantly increase chinook salmon habitat. Therefore, some connection 
activities in the Upper and Middle Green River subwatersheds are likely to be 
relatively more important than in the lower subwatersheds.  However, other types 
of connection projects, such as revetment setbacks to reconnect the river and 
floodplain, may have high importance in the lower subwatersheds.    

4. Study— This Strategy element includes research that will lead to better 
understanding of the factors that limit healthy salmon populations in WRIA 9 and 
that will contribute to a better definition of the relationship between habitat and 
salmon population dynamics.  This work is especially critical in the Lower Green 
River, Elliott Bay/Duwamish, and Nearshore subwatersheds.  These 
subwatersheds have been most heavily altered and potential actions are 
constrained by past development and significant social and economic 
considerations.  Research will help to better direct resource expenditures in these 
subwatersheds. Research in the Middle and Upper Green River subwatersheds 
will focus on specific issues, including protection of habitats and habitat-forming 
processes that are intact, and optimal techniques for improving connection, as 
noted above.   

For the Near-Term Action Agenda, the WRIA 9 Strategy is to focus first on actions that improve 
the conservation and recovery of listed species (chinook salmon and bull trout).  Figure 3 depicts 
the WRIA 9 Strategy.  

Highlights of Current WRIA 9 Salmon Conservation Actions  
Much work focused on protecting salmon has already been initiated in WRIA 9.  Those actions 
that are WRIA-wide are summarized here to create a backdrop for the actions that are 
recommended in the next chapter.   

The 16 local jurisdictions in WRIA 9 have initiated policies, programs, and practices that 
manage or regulate development within their jurisdictions as well as improve their own 
operations to better conserve salmon resources.  Actions undertaken by jurisdictions, including 
programs, policies, practices, or studies, are summarized in Appendix A.   

There are also many community and environmental groups promoting salmon-related projects in 
WRIA 9, including Trout Unlimited, People for Puget Sound, Mid-Puget Sound Fisheries 
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Enhancement Group, the Green/Duwamish Watershed Alliance, I'M A PAL (International 
Marine Association Protecting Aquatic Life), the Environmental Coalition of South Seattle, and 
the Soos Creek Action Area Response.  These groups are a direct link between people and 
salmon in the watershed.  In addition to on-the-ground efforts to protect and restore habitat, the 
groups help make salmon conservation relevant to the broader public.  

In addition to local jurisdictions, other governments are also active in the WRIA.  The 
Muckleshoot Indian Tribe, along with the Washington State Department of Fish and Wildlife, 
are co-managers of fishery resources in the WRIA.  The Muckleshoots operate a hatchery on 
Crisp Creek, sponsor habitat restoration projects, and advocate for improved management and 
reduction in impacts to fishery habitat and resources.  As noted above, the Washington 
Department of Fish and Wildlife operates the hatchery on Soos Creek.  The Washington 
Department of Fish and Wildlife also enforces fishing regulations within the WRIA. 

The U.S. Army Corps of Engineers, in conjunction with local jurisdictions, is involved in two 
major programs in WRIA 9: the Green/Duwamish Ecosystem Restoration Project and the 
Additional Water Storage Project.  The Green/Duwamish Ecosystem Restoration Project is a 
cooperative effort with all the local jurisdictions in WRIA 9 to restore habitat functions in the 
watershed.  As part of this program, the U.S. Army Corps of Engineers and local governments will 
construct a wide variety of habitat restoration projects and conduct studies to help guide their 
efforts.  The Additional Water Storage Project is designed to improve flows in the river and enable 
Tacoma Public Utilities to increase the amount of water it withdraws from the Green River for its 
water supply.  Tacoma Public Utilities and the U.S. Army Corps of Engineers are sharing the costs 
of this program, which also will construct habitat projects and conduct studies and monitoring 
throughout the watershed.  Tacoma Public Utilities also has developed a Habitat Conservation Plan 
with the National Marine Fisheries Service and the U.S. Fish and Wildlife Service that covers its 
water supply and land management activities (including logging) in the watershed.  The Habitat 
Conservation Plan will result in significant habitat projects and monitoring. 

A number of initiatives govern forestry and agricultural practices in WRIA 9.  The Washington 
State Department of Natural Resources and Plum Creek Timber have developed Habitat 
Conservation Plans with the National Marine Fisheries Service that allow them to continue 
logging using practices that provide improved management of riparian areas, wildlife habitat, 
and roads.  The Forest and Fish Agreement, as codified in Washington Administrative Code 222, 
developed the current forest practices rules that cover areas not covered by a specific habitat 
protection plan.  The Agriculture, Fish, and Wildlife negotiations are a state effort at developing 
new guidelines for riparian buffers in agricultural areas. 

Two major programs are underway to improve habitat quality in the Duwamish estuary: the 
Elliott Bay/Duwamish Restoration Program and the Lower Duwamish Superfund Program.  The 
Puget Sound Nearshore Ecosystem Restoration Project, a U.S. Army Corps of Engineers project 
with co-sponsorship from state and local governments, which began in 2001, will identify 
nearshore habitat acquisition and restoration projects throughout Puget Sound, including 
WRIA 9.  In addition, the Port of Seattle is involved in a number of salmon habitat-focused 
projects and studies in the Elliott Bay/Duwamish subwatershed. 
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A large number of projects have been undertaken or are planned in the WRIA by the WRIA 
jurisdictions, other governments, non-governmental stakeholders, and the efforts described 
above.  Chapter 4 offers more information about the specific projects planned or underway that 
benefit chinook salmon and bull trout, as well as other species of salmon. 
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Salmon Conservation Strategy in the Green/Duwamish and Central Puget Sound Watershed
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Chapter 3. WRIA-Wide Actions 

This Near-Term Action Agenda builds on significant salmon conservation planning and recovery 
work, summarized above, that has already taken place.  In addition, the Action Agenda follows 
and builds on the Technical Strategy for Multi-Species Salmonid Conservation and Recovery in 
the Green/Duwamish and Central Puget Sound Watersheds (the Strategy), also described above.  
The Strategy document can be viewed on the WRIA 9 website8.  Briefly, the Strategy describes 
three broad WRIA-wide goals (protect functioning habitat, ensure juvenile salmon survival, and 
restore access to the upper watershed) through four categories of actions:  

 Protect functioning habitat 

 Restore or enhance degraded habitat 

 Connect habitat and habitat-forming processes that have been isolated by 
development in the watershed  

 Study to fill data gaps and deficiencies in knowledge about salmon use 
and needs in the WRIA. 

Twenty-six WRIA-wide actions and studies are recommended in this chapter.  All are considered 
priority actions; they are numbered only for ease of reference.  As stated in Chapter 1, the Near-
Term Action Agenda is a guide to decision-making and action by local governments and other 
implementers.  The recommendations contained herein identify the types of policies, programs, 
practices, and studies that have a high potential for benefiting salmon throughout all portions of 
WRIA 9, and can be used by local jurisdictions and organizations in setting resource protection 
and restoration priorities.    

Chapter 4 presents additional actions, including projects specific to the five subwatersheds 
within the Green/Duwamish and Central Puget Sound watershed.  To distinguish between 
WRIA-wide actions and those specific to subwatersheds, WRIA-wide actions are preceded by 
the abbreviation WW (for example, WW Action 1). 

Although several actions address more than one of the four Strategy elements (protect, 
restore/enhance, connect, and study), a primary category is assigned to each.   

   A tree and stream logo identifies protection actions.  Fourteen 
actions focus primarily on protecting currently functioning salmon habitat 
or processes that maintain healthy salmon habitat.  The first four of these 
actions address identifying key resources and ways to protect them.  The 
next two actions focus on involving the public in protecting salmon 
habitat.  The last eight protection actions focus on improving regulations 
or internal procedures that protect fish habitat.   

                                                      
8 http://dnr.metrokc.gov/Wrias/9/TechnicalReports/TechnicalReports.htm (in Part III, Conclusions, Technical 
Strategy Working Paper).   
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   A house and stream logo indicates restoration or enhancement 
actions.  Four actions focus primarily on restoring or enhancing salmon 
habitat.   

   A chain logo identifies connection actions.  One action recommends 
efforts to connect the river with its original side channels and floodplain.   

   Seven WRIA-wide studies are indicated by a calculator logo.  The 
WRIA 9 Technical Committee recommended some of these studies; the 
Planning Work Group recommended others. 
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Protect  

Actions that Address Key Resources and Ways to Protect Them  

  WW Action 1: Develop an inventory of currently productive fish habitat in WRIA 9 
based on the Reconnaissance Assessment and additional research, and identify the habitat-
forming processes associated with that habitat. 

This action will provide information that allows prioritization of areas for preservation and 
protection to ensure that productive fish habitat (including associated streams and wetlands 
where appropriate) and the processes that create such habitat are protected.  This action has four 
steps:  

1. Define attributes of currently productive fish habitat and associated 
habitat-forming processes and develop criteria to identify areas that 
demonstrate such attributes. 

2. Identify areas within each 
subwatershed that meet the 
criteria. 

3. Evaluate existing information 
(including the Reconnaissance 
Assessment) and carry out 
field surveys to identify the 
most important areas of 
productive and functioning 
fish habitat. 

 Benefit to salmon:  Knowing which 
habitats are currently productive will allow 
targeting of protection actions to those 
areas that produce the most benefits and 
to expansion of protection around high-
quality habitats. 

 Link to strategy:  Protect existing habitat.
 Implementation:  These steps could be 

phased by subwatershed in the following 
order of priority: 
– Middle Green River and Nearshore 

(especially Vashon) 
– Lower Green River/Duwamish 
– Nearshore (mainland) 
– Upper Green River. 

The Technical Committee would be the 
lead for this action. 

 Approximate cost:  To be determined. 

4. Coordinate with other similar 
activities such as King 
County’s effort to identify and 
field verify valuable habitat 
areas throughout the county.  

 WW Action 2:  Protect habitat and habitat-forming processes identified in Action 1 or 
where other efforts have identified important habitat. 

The WRIA 9 Strategy emphasizes protection of currently functioning habitat and habitat-forming 
processes as a priority, especially in the Middle Green River and Nearshore subwatersheds.  A 
variety of tools are available to protect habitat and associated habitat-forming processes.  These 
tools include education, current use tax incentive programs, development regulations, acquisition 
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of land or easements, land lease agreements, and transfer of development rights.  This action 
involves the following two steps: 

 Develop guidelines for the level of habitat or land protection needed to 
maintain the essential function of key habitat types identified in Action 1. 

 Evaluate and recommend alternative protection tools that are best suited to 
individual protection needs. 

These tools should be used on a case-by-case basis to take advantage of opportunities that arise.  
For instance, to protect riparian buffers, purchase of development rights or incentive programs 
such as the Public Benefit Rating System may be suitable for protection of many functions.  
Protection tools may include efforts by 
community and environmental groups.  For 
example, such groups may be able to educate 
private landowners about stewardship 
opportunities.  Direct acquisition of land may 
be necessary only if other mechanisms are 
unworkable or not sufficiently protective.  
Acquisition may also be more appropriate for 
sites where alterations to the stream channel, 
such as levees or revetment relocation, are 
necessary. A matrix listing protection options 
and types of habitat or habitat functions is 
envisioned as an intermediate product of this 
action.   

 Benefit to salmon:  Protecting high 
quality habitat reduces or minimizes the 
impacts from future development on 
hydrology, riparian condition, water 
quality, and sediment transport by 
protecting key core habitat functions. 

 Link to strategy:  Protect functioning 
habitat. 

 Implementation:  The Planning Work 
Group, Technical Committee, individual 
jurisdictions, community and 
environmental groups, and citizens all 
have roles to play. 

 Approximate cost:  To be determined. 

   WW Action 3: Determine fish use and habitat priorities within jurisdictions.   

The purpose of this action is to acquire enough information about salmon use and needs within 
local jurisdictions to make habitat improvements as opportunities arise.  Jurisdictions within 
WRIA 9 should identify the salmon species and life stages that are normally present in their 
jurisdictions and should determine the habitat needs for those life stages.  This should be done 
irrespective of whether these areas are identified (through WW Action 1) as the important fish 
use and habitat areas system-wide.    

Jurisdictions should use the results of this action in the following ways: 

 Identify the areas within each jurisdiction utilized by salmon or that 
currently provide (or with restoration and enhancement could provide) fish 
and riparian habitat for salmon.  
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 Prioritize these areas for protection or restoration, using techniques such 
as acquisition, conservation easements, tax incentives, or regulations (see 
WW Action 2). 

 Educate staff of various departments about these local areas in order to 
work together to take advantage of routine work schedules, planned 
capital improvement projects, or 
proposed private developments 
that might include design to 
enhance habitat attributes or 
functions.  

 Benefit to salmon: This action would 
allow preservation and enhancement 
activities within individual jurisdictions to 
be targeted at the species present and 
their specific habitat needs.  By enhan
habitat conditions within each city based 
on specific fish needs, overall habitat 
conditions in the WRIA would be 
cumulatively improved. 

cing 

ment. 

 Link to strategy:  Protect/restore 
functioning habitat. 

 Implementation:   Each jurisdiction 
should imple

 Approximate cost:  Varies by jurisdiction.

 Provide this information to 
businesses, community groups, 
and other stakeholders in the 
jurisdiction who wish to 
undertake fish habitat restoration 
or enhancement activities.  

 Coordinate efforts with other 
jurisdictions in the WRIA. 

  WW Action 4: Apply existing incentives (and where necessary, develop new incentives) 
for protection of salmon habitat in WRIA 9.  

The desired outcome of this action is to increase awareness and use of existing incentive 
programs.  This action should occur in two phases: 

1. WRIA 9 jurisdictions should evaluate their application of incentives for habitat 
protection. 

2. Using the information developed in Phase 1, a WRIA-wide effort should be 
considered to enhance the effectiveness of incentives. 

Incentive options to evaluate include the following:  

 Enhance the use and efficacy of the King County Transfer of 
Development Rights Program throughout WRIA 9.9  Help cities to set up 
receiving sites (where development would occur), identify properties and 
property owners that are good candidates for sending development rights 

                                                      
9 The King County Transfer of Development Rights program transfers development density from rural areas to urban 
or other rural areas, providing bonus density while at the same time allowing protection of key natural resources.  The 
use and effectiveness of this existing program could be enhanced for WRIA 9 by increasing the city/county interface, 
making cities and owners of sites with transfer potential aware of the program and its benefits. 
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(where it would be desirable to reduce development pressure), and help 
them to take part in the program.  This could include sponsoring a 
workshop to facilitate information exchange. 

 Educate property owners about current use assessment programs and 
encourage them to enroll to protect salmon habitat. Existing programs 
include the Public Benefit Rating System and the Timber Land Program 
(both administered by King County Department of Natural Resources and 
Parks, Water and Land Resources Division) and the Forestland Program 
and the Farm and Agricultural Lands Program (both administered by the 
King County Assessor’s office). 

 Publicize the King Conservation District’s administration of the U.S. 
Department of Agriculture’s Conservation Reserve Enhancement 
Program, which provides incentives to restore and enhance salmon habitat 
on private land.  

 Consider using fee waivers for some conservation, restoration, and 
protection actions where such a waiver is not in conflict with fee-based 
program funding and is 
determined feasible by local 
jurisdictions.  Benefit to salmon: Incentives are 

devices to encourage and reinforce land 
use decisions and behaviors that 
conserve salmon habitat, involve the 
public in a direct way in conservation, and 
instill a sense of belonging to a wider 
regional conservation effort. 

 Link to strategy:  Protect functioning 
habitat, restore degraded habitat. 

 Implementation: Information about 
incentives should be available at permit 
counters and included in public outreach 
and information materials.  The Planning 
Work Group should take the lead in 
implementation. 

 Approximate cost: Varies by jurisdiction.

 Enhance the awareness and use of 
the cost-sharing program offered 
through the King County 
Agricultural Program.  This 
program financially assists 
livestock owners in employing 
best management practices to 
protect water resources. 

 Publicize information about 
incentive programs on websites 
and in public displays. 

Actions that Involve the Public in Protecting Salmon Habitat 

  WW Action 5: Identify existing educational and outreach materials for promoting 
salmon conservation messages and make them available for use by all on a website or on loan.   

The goal of this action is to ensure that appropriate, effective educational and outreach materials 
are available to promote salmon conservation in WRIA 9, and to coordinate these efforts with 
WRIA 8.  The WRIA 9 Public Outreach Work Group and WRIA 9 Public Outreach Coordinator 
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should work with the WRIA 8 staff and Public Outreach Work Group to evaluate existing 
resources, determine the information needs of the diverse residents of the watershed, and develop 
additional materials, if necessary.  The focus should be on adding to and publicizing existing 
resources, including the resources and ideas of community and environmental groups. New 
materials, if needed, should be designed so they can be easily incorporated into the 
environmental education and outreach efforts of WRIA 9 jurisdictions and other key watershed 
partners.  This action will include reviewing current interpretive signage at public access areas, 
such as the Green River Trail, and identifying new interpretive signage needs.  Two of the few 
areas where good public outreach materials appear to be lacking is in explaining why the WRIA 
needs to recover salmon habitat when salmon returns recently have been increasing and 
explaining that individuals must be involved in making choices and changing behavior if salmon 
are to be conserved.  

 Benefit to salmon: Like all public 
education and outreach activities, this 
effort will help create a constituency of 
people who understand the importance 
of recovering salmon habitat and will 
support local initiatives by governments 
and others.  

 Link to Strategy:  Protect and restore 
functioning habitat. 

 Implementation: The WRIA 9 Public 
Outreach Work Group and Public 
Outreach Coordinator should manage 
this action. 

 Approximate cost: To be determined. 

This process should include evaluation of the 
effectiveness of existing WRIA 9 education and 
outreach tools, which include a website, tri-panel 
display, brochure, and PowerPoint presentation.  
Selected existing materials and all new materials 
should be made available on the website and 
publicized with those likely to be interested in 
them including school teachers, environmental 
groups, and local government staff.  Copies 
should also be made available in the office of the 
WRIA 9 Public Outreach Coordinator. 

  WW Action 6: Encourage people to contribute personally to salmon conservation 
through high-visibility, enticing outreach efforts focused on the theme of lawn and garden 
care.  

Within the theme of lawn and garden care, this action will focus on the following specific topics:  

 Reducing the use of chemical fertilizers and pesticides 
 Increasing the use of compost to build healthy soils 
 Increasing the use of native and drought-resistant plants for landscaping 
 Reducing watering. 

One or more of the following activities should be carried out each year in WRIA 9.  Wherever 
possible, this should be done in cooperation with and in support of community and 
environmental groups in the watershed:   

 Improve existing lawn and garden education efforts so that they highlight 
benefits to salmon.  

 Offer free salmon-friendly gardening classes.  
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 Give away (or provide at low cost) native plant seedlings.  

 Encourage jurisdictions to publicize salmon friendly lawn care and 
landscaping (see also WW Action 14).  

 Paint murals on walls or bus shelters highlighting good yard and garden 
practices.  

 Work with radio, TV, and other programs about gardening to promote 
fish-friendly landscaping practices.  

 Benefit to salmon: Creates a 
constituency of people concerned 
about salmon recovery, who through 
their actions protect riparian habitat, 
improve water quality, and increase 
the flows available for fish.  

 Link to Strategy:  Protect and restore 
functioning habitat. 

 Implementation: The WRIA 9 Public 
Outreach Work Group should oversee 
this action.  

 Approximate cost: To be determined. 

 Work with the landscape industry 
through existing professional 
organizations and programs (e.g., 
local hazardous waste program) to 
participate in this campaign. 

There already exist a variety of directly and 
indirectly related efforts to promote salmon-friendly 
lawn and garden care.  The actions listed above are 
intended to add to, expand, transplant, or refine these 
efforts rather than starting from scratch. 

Actions that Improve Regulations and Internal Procedures of Jurisdictions or 
Organizations to Protect Fish Habitat 

  WW Action 7: Improve enforcement of existing regulations that protect salmon and 
salmon habitat.   

This action seeks to prevent degradation of salmon habitat by improving enforcement of existing 
regulations, and it calls for jurisdictions, working individually or collaboratively with other 
WRIA jurisdictions, to do the following: 

 Identify the root causes of enforcement issues, such as lack of funding, 
authority, legal support, clear direction to jurisdictional legal offices, 
readily identifiable fine schedules, etc. 

 Educate citizens about reporting violations using existing hotlines and 
complaint response programs. 

 Publicize significant and egregious violations.10  
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 Support and encourage the prosecution of violations. 

 Where necessary, individual jurisdictions should improve enforcement 
with tools including but not limited to: 

 Ordinances that ensure jurisdictions have the ability to enforce 
regulations in a fair and equitable manner 

 Fines that are commensurate 
with the harm done or cost 
of restoration  Benefit to salmon:  Improved 

enforcement of existing codes will protect 
existing habitats and functions. 

 Link to strategy:  Protect functioning 
habitat and salmon life stages. 

 Implementation: Each jurisdiction should 
implement, working in cooperation with 
other jurisdictions where desirable. 

 Approximate cost:  Varies by jurisdiction.

 Requirements that 
violators fully restore the 
habitat they degraded in 
violating the codes 

 An increase in 
enforcement staff. 

  WW Action 8: Evaluate adequacy of existing regulations to protect riparian buffers and 
improve them where necessary to maintain functions that protect fish habitat.   

Based upon inventory efforts from WW Action 3, WRIA 9 jurisdictions should: 

 Evaluate and improve existing 
critical area regulations focused 
on fish and riparian habitat, 
considering the best available 
science. 

 Benefit to salmon:  Riparian buffers 
provide a wide variety of functions for 
salmon, including protection of water 
quality and supplying large woody debris, 
shade, and food inputs.  Protecting these 
functions is important to support and 
enhance salmon populations. 

 Link to strategy:  Protect functioning 
habitat and salmon life stages. 

 Implementation:  Each jurisdiction should 
implement. 

 Approximate cost:  Varies by jurisdiction.

 Encourage the use of alternatives 
to shoreline armoring and riprap 
(for example, bioengineering or 
soft armoring) where feasible 
(see also WW Action 9). 

  WW Action 9: Promote the use of alternative shoreline protection techniques.   

Encourage jurisdictions to promote the use of alternatives to traditional shoreline protection 
techniques, such as seawalls and riprap, through the following steps: 

1. Determine habitat trends, locating critical areas for protection or 
restoration and identifying shoreline areas most at risk from cumulative 
impacts. Existing inventories, such as the Washington State Department of 
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Natural Resources Shore Zone Inventory Database would be useful for 
this effort. 

2. Strengthen shoreline and sensitive area regulations as follows: 

 Require a site evaluation for each location where shoreline 
modifications are proposed to identify the direct, indirect, and 
cumulative effects of the proposed action. 

 Require evaluation of alternative techniques, such as 
bioengineering (Des Moines' Sensitive Area Code has language 
that could be used as a model). 

3. Consider providing incentives, including the following:   

 Provide sources of information such as videos, fact sheets, and 
resource lists. 

 Provide technical assistance to contractors and homeowners 
(contractor and consultant referrals, free or cost-shared 
consultation). 

 Cost-share for some project types. 

 Consider fee waivers or streamlined permitting if determined to be 
feasible by the local jurisdiction. 

4. Improve information about alternatives to shoreline armoring by 
supporting studies and pilot 
projects that demonstrate the 
effectiveness, and establish the 
limits, of soft or green 
techniques.  These studies should 
be part of a comprehensive study 
program that provides critical 
empirical data to link shoreline 
armoring with direct, indirect, 
and cumulative changes on a 
local and regional scale. 

 Benefit to salmon:  Encouraging the use 
of alternative shoreline protection 
techniques protects existing habitats and 
may restore degraded habitats important 
for juvenile rearing and adult migration. 

 Link to strategy:  Protect and restore 
habitat. 

 Implementation:  Each jurisdiction should 
implement. 

 Approximate cost:  Varies by jurisdiction.

  WW Action 10: Evaluate and improve erosion and sediment control programs to reduce 
sediment entering salmon-bearing streams.   
The goal of this action is to improve the overall quality of erosion and sediment control programs 
throughout WRIA 9 in order to reduce erosion from construction sites and provide better 
protection to salmon streams.  The action should consist of a collaborative approach by 
jurisdictions to review and evaluate erosion and sediment control program elements, including 
regulations, delegation of authority, standards and practices, adequacy of inspection, training (for 
inspectors and contractors), monitoring, funding, and political support.  A collaborative approach 
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has several advantages, including sharing of expertise and developing common approaches 
throughout the watershed. 

This action has three main steps: 

1. Interview key jurisdiction staff about which erosion control program 
elements work well and which could be improved.  Compile this information. 

2. Work with key jurisdiction staff to identify potential areas to improve erosion 
control practices and to select areas or situations in which to pursue a stronger 
inspection presence and greater regional consistency in requirements.  Some areas 
for improvement already identified include pre-construction meetings with 
developers to review erosion control requirements, emphasis on better erosion 
control for single family residence construction, 
and expanded training, building 
on material already developed 
by jurisdictions such as Kent 
and Seattle.  

 Benefit to salmon:  Preventing erosion from 
construction sites will protect water quality 
and salmon spawning and rearing areas. 

 Link to strategy:  Protect functioning habitat 
and salmon life stages. 

 Implementation:  The WRIA will work on 
this action jointly.  The Planning Work Group 
should take the lead. 

 Approximate cost:  Varies by jurisdiction. 

3. Develop a template or model 
erosion and sediment control 
program for individual 
jurisdictions to refer to in 
developing their own program. 

  WW Action 11: Adopt stormwater standards that protect salmon.   

Local jurisdictions should work to adopt improved stormwater management standards to better 
protect salmon habitat in freshwater and marine environments. Standards equivalent to the 2001 
Ecology Stormwater Manual should serve as a goal. 

Where beneficial, jurisdictions using the same stormwater manuals could work together to apply 
requirements focused on salmon protection.  The primary areas to evaluate are:  

 Flow control standards for stream 
reaches  Benefit to salmon:  Improved control of 

stormwater prevents scouring and 
sedimentation of receiving waters and 
protects water quality.  Scouring and 
sedimentation adversely affect salmon 
spawning and rearing areas. 

 Link to strategy:  Protect functioning 
habitat. 

 Implementation:  WRIA jurisdictions 
should work together.  The Planning Work 
Group should take the lead.  

 Approximate cost:  Varies by jurisdiction.

 Use of low-impact development 
techniques, including topsoil and 
tree retention, soil amendment, 
rainwater harvesting, and use of 
pervious pavement  

 Enhanced water quality treatment 
in areas where salmon 
concentrate.  
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  WW Action 12: Develop programs and protocols for the maintenance of stormwater 
systems and facilities to reduce entry of sediment and other pollutants to salmon streams.  

The desired outcome of this action is for every 
jurisdiction in the WRIA to implement a 
program for the regular inspection and 
maintenance of stormwater facilities, both 
public and private.  Jurisdictions should 
examine their current programs to ensure their 
adequacy and make improvements where 
necessary.  The use of incentives to promote 
better private maintenance response is 
encouraged (SeaTac and King County have 
incentives that could be used as examples). 

 Benefit to salmon:  Maintenance and 
inspection will allow proper functioning of 
facilities and capture sediment and flood 
waters before they reach salmon streams, 
protecting spawning and rearing habitat. 

 Link to strategy:  Protect functioning 
habitat. 

 Implementation:  Each jurisdiction 
should implement. 

 Approximate cost:  Varies by jurisdiction.

  WW Action 13: Review road maintenance practices and adopt written operating 
procedures to reduce potential impacts to salmon and salmon habitat.  

Each jurisdiction should review its road maintenance practices in light of the program developed 
by the Tri-County Endangered Species Act Response and make adjustments where warranted.  
Jurisdictions should consider the methods in 
adjacent jurisdictions as part of this evaluation.  
If road maintenance best management practices 
are not currently in writing, each jurisdiction 
should record them and develop (or adopt) a 
manual to guide day-to-day operations and for 
staff training and reference.  WRIA 9 
jurisdictions are encouraged to develop shared 
training opportunities for all staff involved in 
road maintenance, repair, and construction.   

 Benefit to salmon:  Improved practices for 
maintenance of roads will improve water 
quality and reduce the harmful effects of 
sediment and other contaminants. 

 Link to strategy:  Protect functioning 
habitat. 

 Implementation:  Each jurisdiction should 
implement. 

 Approximate cost:  Varies by jurisdiction.

 

  WW Action 14: Review parks and grounds maintenance procedures and adopt written 
best management practices that protect salmon and salmon habitat.   

Each jurisdiction should review and update its grounds maintenance practices in light of the 
programs developed by the City of Portland and others and make adjustments where warranted.  
If grounds maintenance best management practices are not currently in writing, each jurisdiction 
should record them and develop (or adopt) a manual to guide day-to-day operations and for staff 
training.  WRIA 9 jurisdictions are encouraged to develop shared training opportunities for all 
staff involved in grounds maintenance. Jurisdictions should consider using public parks as 
training or demonstration sites for public education on landscaping maintenance procedures 
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(see also WW Action 6). When evaluating 
landscape or planting options as part of park 
planning efforts (e.g., master plans, 
stewardship plans), the potential impacts of 
maintenance activities on salmon should be 
considered.  Jurisdictions also should consider 
encouraging the use of best management 
practices for golf courses as laid out in King 
County’s Best Management Practices for Golf 
Course Development and Operation (January 
1993)11, especially for municipally operated 
golf courses. 
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11 The Golf Course Superintendents Association of America maintain
management information.  See http://www.gcsaa.org/.  In addition, th
Construction:  Environmental Issues, edited by James Balogh and W
contains helpful information about pesticides and fertilizer transport a
environmentally protective golf course management plan. 
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Restore or Enhance   

   WW Action 15: Develop a comprehensive, WRIA-wide process to identify, 
develop, and prioritize projects that benefit salmon and carry out the WRIA 9 Strategy.  

Develop a comprehensive process to identify projects WRIA-wide, considering acquisition, 
restoration, removal of passage barriers, and other project types for all areas of the watershed and 
pursue those projects that provide the most benefits and that can be initiated within the near term 
(2 to 4 years) or as part of the Comprehensive Salmon Conservation Plan.  This process should 
incorporate the results of WW Actions 1 and 3, as well as other work, to identify key habitat 
areas and functions.  A rolling six-year time horizon is recommended for planning purposes, but 
priorities should be reestablished annually for Salmon Recovery Funding Board and King 
Conservation District funding and as planning and technical work proceeds. 

Projects that have already been developed are 
discussed in Chapter 4.  This action would 
synthesize and analyze these projects and 
develop others to better carry out key aspects of 
the Strategy. 

 Benefit to salmon:  A comprehensive 
project planning process will allow the 
WRIA to focus its resources on projects 
that are most valuable for salmon. 

 Link to strategy:  Protect and restore 
functioning habitat. 

 Implementation:  The Planning Work 
Group should take the lead and involve 
the Technical Committee to implement 
this action.   

 Approximate cost:  To be determined. 

Part of this action should identify those projects 
that are suitable for implementation by 
community and environmental groups.  These 
opportunities may be either small-scale, stand-
alone projects or part of larger projects involving 
government partners.  

  WW Action 16: Create combined naturalist and stewardship activities across WRIA 9.   

The goal of this action is to create a cadre of volunteers that become stewards of sites in 
WRIA 9, providing a powerful hands-on experience while implementing high priority on-the-
ground salmon habitat projects.  The program should build upon, and go beyond, the success of 
existing community and environmental groups and the Beach Naturalist Program, using the 
following steps: 

 Identify a limited number (3 to 5) of focus areas in the watershed where 
the WRIA can bring together a local school, businesses, and/or existing 
environmental or community groups to restore or protect salmon habitat.  
Look for areas where the community has an existing interest (e.g., water 
quality concern, restoration project, parks, etc.) that can be built upon to 
increase community participation. 
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 Educate students and other citizens about natural resources through the 
Seattle Aquarium Mobile Field Lab, King County Interpretive Programs 
Office, and other experts. 

 Involve students, existing environmental and community groups, local 
residents and businesses, and local government stewards (King County, 
Seattle, Tukwila, etc.) in stewardship of the focus area.  The program 
could be integrated with school district curricula and existing efforts.   

 Provide assistance to students, environmental or community groups, local 
residents, and businesses who want to foster stewardship activities both 
inside and outside the focus areas.  Assistance could be directed toward 
obtaining grants, initiating 
community outreach efforts, and 
participating in environmental 
education activities.  Existing 
community and environmental 
groups may be helpful in 
providing this assistance to new 
efforts or groups.  Such 
partnerships will serve to 
strengthen citizen-to-citizen 
linkages that make conservation 
efforts relevant and effective and 
foster a sense of watershed 
community.  
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  WW Action 17: Encourage the restoration of ripar
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 Work with existing groups to provide inform
landowners to replant native shrubs and tree

 Acquire easements of title interests in ripari
where incentive programs are insufficient. 

 Encourage the use of the Conservation Rese
(see also WW Action 4 and Middle Green R

 Encourage projects that set levees back from
of riparian habitat. 
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 Negotiate with the U.S. Army Corps of Engineers to allow the Green 
River Flood Control Zone District and King County Rivers Program to 
establish limited vegetation on certified dikes, levees, and revetments in 
key chinook salmon habitat areas. 

 Sponsor local riparian restoration projects for community volunteers, 
perhaps applying for grants to support local restoration activities. 

 Encourage local jurisdictions to aggressively control noxious weeds in 
riparian buffers.  

 Benefit to salmon:  Riparian areas 
provide important functions for salmon, 
including shade, large woody debris, 
nutrients, and protection of water quality.

 Link to strategy:  Restore functioning 
habitat. 

 Implementation:  The Planning Work 
Group and local governments all have 
lead roles. 

 Approximate cost:  To be determined. 

 Encourage maintenance and 
monitoring of local riparian 
restoration projects to ensure 
their success. 

Note that a wide variety of riparian 
enhancement projects also are planned for the 
WRIA in several subwatersheds.  More 
information about these projects is provided in 
Chapter 4. 

  WW Action 18:  Implement Phase 1 of the Ecosystem Restoration Project. 

The local jurisdictions of WRIA 9 should continue to support the Green/Duwamish Ecosystem 
Restoration Project during the pre-construction engineering and design phase and as the 
construction phase begins in 2003.  This includes working to promote and secure federal funding 
for design and construction, as well as working regionally and with local jurisdictions to provide 
the local cost-share.   

The U.S. Army Corps of Engineers (Corps) has been working with local jurisdictions, the 
Muckleshoot Indian Tribe, and state resource agencies since 1995 on the Green/Duwamish 
Ecosystem Restoration Project.  The reconnaissance study, feasibility study, and programmatic 
environmental review phases are complete, and the pre-construction engineering and design 
phase has begun.  The entire Ecosystem Restoration Project consists of 45 restoration sites 
throughout the Green/Duwamish watershed that will be recommended for construction over the 
next 10 years.  Phase 1 includes completion of design and construction for the first 20 sites 
between 2002-2006. 

For the year 2002, the WRIA 9 Forum committed to providing local matching funds for the 
design of the Phase 1 projects.  King County has recently signed an agreement with the Corps to 
act as the lead non-federal sponsor for the design portion of the Ecosystem Restoration Project.   
It is anticipated that the construction portion of the project will be co-sponsored by local 
jurisdictions and the Corps.  Specific Phase 1 ecosystem restoration projects that are of benefit to 
chinook and bull trout are shown in Chapter 4 in the following subwatershed sections: 
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 Upper Green River Subwatershed, 
Table 5   Benefit to salmon:  Most of the 

ecosystem restoration projects will 
protect and restore habitat that benefits 
chinook and other salmon species. 

 Link to strategy:  Protect and restore 
functioning habitat. 

 Implementation:  The Corps is the lead, 
various local governments are local 
sponsors. 

 Approximate Cost:  $3 million for Phase 
1 Preliminary Engineering and Design; 
$113 million for design and construction 
over 10 years.  The local cost share is 25 
percent.  

 Middle Green River 
Subwatershed, Table 11  

 Lower Green River Subwatershed, 
Table 18  

 Elliott Bay/Duwamish 
Subwatershed, Table 25.    
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Connect  

 WW Action 19: Evaluate fish passage barriers at the local jurisdiction level.   

Each jurisdiction should evaluate culverts and other potential passage barriers to salmon 
migration within its boundaries, and then assess which barriers are most important to remove 
based on the suitability of potential habitat that would be opened.  It is recommended that 
barriers that would open potential habitat for chinook salmon be addressed first.  This action 
should involve the following steps: 

 Use the WRIA 9 Habitat Limiting Factors and Reconnaissance 
Assessment report to identify known fish passage barriers12.  Augment this 
information with field surveys where needed. 

 Determine habitat quality upstream of barriers.  The Pierce Conservation 
District has developed protocols that may be helpful.  

 Add the most important projects to city and county capital improvement 
project lists.  

 Benefit to salmon:  Removal of high-
priority fish passage barriers will open up 
additional habitat to salmon, providing 
important habitat complexity and diversity.

 Link to strategy:  Connect habitat 
features to improve amount of habitat 
available to salmon. 

 Implementation:  Each jurisdiction should 
implement.  

 Approximate cost:  Varies by jurisdiction.

 Look for other opportunities to 
remove barriers, such as capital 
improvement projects, 
development mitigation 
requirements, etc. 

 This action refines and builds on 
WW Action 3. 
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Study  

The studies discussed below were selected to fill the most pressing data gaps identified in the 
Reconnaissance Assessment.  Beginning these studies quickly is a priority.  In addition, it is 
important to be aware of other baseline information and research efforts in the watershed and the 
state, and to build on them to the extent possible.  These studies (and some of the WRIA-wide 
actions) need to be coordinated with other efforts in the larger Puget Sound watershed and the 
state, particularly with respect to standardizing methods and protocols.  

  WW Study 1: Monitor habitat restoration projects to determine fish response and apply 
the information to future projects.  

The goal of this study is to monitor in-stream restoration sites to assess fish response to the 
restoration over time so that future projects can be more effective.  This action involves the 
following steps: 

 Project proponents should identify clear objectives related to salmon response. 

 The WRIA 9 Technical Committee, or a WRIA-sponsored consultant, 
should develop a WRIA-wide monitoring approach to guide the 
measurement of fish response for selected in-stream habitat restoration 
projects.  This approach should be consistent with the Washington State 
Department of Fish and Wildlife’s new monitoring guidance13.  

 The WRIA 9 Technical Committee, or a WRIA-sponsored consultant, 
should review monitoring plans required by funding agencies.  If funding 
agencies do not require salmon-
specific elements, the Technical 
Committee should recommend 
additional funding and appropriate 
salmon-centered monitoring. 
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 The WRIA should develop a 
repository for monitoring data and 
ensure the data are entered in an 
efficient and effective manner. 
The WRIA should encourage data 
sharing and a high level of 
accessibility to data. 
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 WW Study 2: Identify which factors are limiting to salmon populations by subwatershed.   

Although the Reconnaissance Assessment identifies the important factors of salmon decline in 
WRIA 9, the extent to which each is a limiting 
factor (or creates a bottleneck that results in 
under-utilization of other resources) is not 
identified.  The goal of this action is to develop a 
working model of how the various factors of 
decline interact and pursue studies and 
investigations to determine which factors are 
limiting.  In the near term, the focus of this 
action is on listed species (chinook salmon and 
bull trout), but it should expand in the longer 
term to include all salmon species. 
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 WW Study 3: Develop a research framework for asses
WRIA 9. 

This action is related to WW Study 2.  The goal of this stud
significant habitat modifications in WRIA 9 on 
juvenile salmon.  A variety of agencies are 
conducting studies on juvenile salmon survival, 
particularly in the Lower Green River, Elliott 
Bay/Duwamish, and Nearshore subwatersheds.  
The WRIA 9 Technical Committee should oversee 
development of a research framework for these 
studies to identify aspects that other agencies are 
not yet addressing.  The WRIA then can work to 
fill the gaps in the study framework, eventually 
answering the important question of juvenile 
salmon survival rates.   
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 WW Study 4: Support the Green/Duwamish Water Qu

WRIA 9 supports the Green/Duwamish Water Quality Asse
focused on monitoring and modeling current and future wat
Green/Duwamish watershed.  A portion of the project is tar
to the WRIA 9 planning process and will help to identify w
factor of decline for salmon.  WRIA 9 encourages the expan
quality data gaps identified in the Reconnaissance Assessme

 

 40  
nefit to salmon:  This information 
l allow the WRIA to target its efforts 
ddress those problems that most 

it salmon production. 
k to Strategy:  Study to restore 
ctioning habitat, ensure adequate 
enile salmon survival. 
plementation: Lead to be 
ermined.  Coordination with the 
IA 9 Technical Committee is 
ngly recommended. 
sing juvenile salmon survival in 

y is to determine the effects of the 

enefit to salmon:  The results of this 
ork will guide restoration and protection 
ctions in the future, allowing the WRIA 
o enhance juvenile salmon survival. 
ink to Strategy:  Study to ensure 
dequate juvenile salmon survival. 

mplementation:  The WRIA 9 Technical 
ommittee should oversee this work.  
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 Additional spatial data on aquatic 
insects as measured by the benthic 
index of biotic integrity  Benefit to salmon:  Identifying areas 

where water quality adversely affects 
salmon will allow the WRIA to address 
these problems. 

 Link to Strategy:  Study to restore 
functioning habitat. 

 Implementation:  King County should 
work with the WRIA 9 Technical 
Committee and the newly formed Green 
Water Quality Assessment Technical 
Work Group that includes representation 
from WRIA 9 cities. 

 Approximate cost:  To be determined. 

 Data collection on trace organics 
(e.g., pesticides, PAHs, phthalate 
esters) 

 Sediment budget and transport. 

WRIA 9 jurisdictions should support outside 
funding, if needed, to provide the means to 
address the data gaps not currently included in the 
Green/Duwamish Water Quality Assessment.   

 WW Study 5: Conduct an assessment of large woody debris recruitment in WRIA 9.  

The goal of this study is to determine to what extent, if any, current rates of large woody debris 
recruitment limit habitat formation in the Green/Duwamish River.  The study will begin with an 
assessment of the following two aspects of large woody debris recruitment in the Green River: 

 The potential for future recruitment of standing trees as large woody 
debris within the Green River 
riparian zone  Benefit to salmon: Understanding 

aspects of large woody debris 
recruitment in WRIA 9 will help policy 
makers craft more effective buffer 
regulations and scientists develop better 
habitat projects. 

 Link to Strategy:  Study to restore 
habitat and habitat-forming processes. 

 Implementation:  The WRIA 9 Technical 
Committee should oversee this project. 

 Approximate cost:  $30,000 

 The rate and frequency at which 
this recruitment would occur. 

A workshop with ecologists and habitat experts in 
WRIA 9 should identify the scope of this project.  
This study should involve the analysis of existing 
information as well as the collection of additional 
field data where needed. 

 WW Study 6: The WRIA 9 Planning Work Group, WRIA 9 Technical Committee, Central 
Puget Sound Water Suppliers Forum, and other appropriate agencies should work together to 
understand and evaluate the water budget for people and fish in the WRIA.  

The purpose of this work is to determine the sources of flow and flow diversion in the 
Green/Duwamish River to inform better management decisions regarding flow regulation and 
solutions to flow problems.  

This action will include the following main tasks:  
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1. The Planning Work Group and the 
Technical Committee should 
develop an appropriate scope of 
work and identify other 
organizations and agencies that 
need to be consulted or included in 
the work.  

2. Meet with other agencies, 
including water suppliers, to 
further develop the scope of work.  

3. Develop an implementation plan 
and identify funding to complete 
the agreed-upon work. 

  WW Study 7:  Develop mechanisms to increase colla
scientific work directed toward salmon recovery.  

The desired outcome of this study is to develop strategies to
and increase the effective use of resources in scientific studi
actions.  

 Develop opportunities to regularly share scie
jurisdictions, across levels of government, an
involved in salmon conservation in 
WRIA 9. 

 Seek to learn from the experiences of 
other WRIAs engaged in salmon 
conservation in the Puget Sound 
area. 

 Develop a periodic forum for 
coordinating scientific work across 
entities doing research and/or 
monitoring in the WRIA to minimize 
duplication, share information, and 
effectively use available funds.  
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Benefit to salmon: Coordination of 
scientific work will increase our ability 
to develop scientifically supportable 
actions with our limited salmon 
recovery dollars. 
Link to strategy:  Coordinate studies 
to protect and restore habitat and 
habitat forming processes. 
Implementation:   WRIA 9 Technical 
Committee 
Approximate cost: Not identified, but 
additional funds for coordination 
events will be required.  
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Chapter 4. Subwatershed Actions 

This chapter contains descriptions of near-term actions in each of the five subwatersheds of 
WRIA 9.  Each near-term action addresses one or more of the main WRIA 9 Strategy elements, 
or is a study that will provide necessary information about salmon and their habitat in WRIA 9.  
Symbols denote which Strategy elements each action addresses, as follows: 

 Indicates actions to protect habitat  

 Indicates actions to restore habitat 

 Indicates actions to connect habitats  

 Indicates studies. 

In addition, each subwatershed section contains descriptions of projects that benefit chinook 
salmon and/or bull trout and are planned to occur in the next five years.  Planned projects that 
benefit other species are listed in Appendix C.  The letters A through D denote the current phase 
of planning for each project, as follows:  

Indicates the concept and feasibility phase 

Indicates project sponsors are identifying funding for the project 

Indicates the project is in the engineering and design phase 

Indicates the project is under construction or construction is pending. 

Chapter 4 describes only projects that are already planned.  WRIA-wide Action 15 sets up a 
process to evaluate these planned projects and to identify new projects to fill any gaps14. 

                                                      
14 It should be noted that landowner permission and appropriate permits are needed for all projects, including 
restoration projects.  Information about the commonly required environmental permits is available from the 
Department of Ecology (Publication No. 90-29, 1998) and specific permit guidance is provided through Ecology's 
on-line permit assistance webpage:  www.ecy.wa.gov/programs/sea/pac/index.html.  The Ecology permit center also 
maintains a toll-free number:  1-800-917-0043.   
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Chapter 4–Upper Green River Subwatershed  

Upper Green River Subwatershed 

 
 
 
 
 
Background 
The Upper Green River subwatershed contains the headwaters of the Green River, which is in 
the vicinity of Blowout Mountain and Snowshoe Butte, and represents about 45 percent of the 
Green River's watershed area and stream mileage.  The river flows generally west and northwest 
from the Cascades through approximately 25 miles of steeply sloped, densely forested terrain 
with narrow valleys.  Howard Hanson Dam is immediately below the confluence of the North 
Fork with the Green River at approximately RM 64.5.  Completed in 1962, the dam provides up 
to 106,000 acre-feet of water storage at an elevation of 1,206 feet.  Figure 4 is a map of the 
Upper Green River subwatershed.   

The primary land use in the Upper Green River subwatershed is forestry (99 percent), and the 
upland vegetation is a patchwork of old growth, second growth, and recently logged areas (see 
Figure 5).  Major forestry landowners include the U.S. Forest Service, Plum Creek Timber, 
Tacoma Public Utilities, Guistina Resources, Weyerhaeuser, and the Washington State 
Department of Natural Resources.  Tacoma Public Utilities draws its water supply from the 
Upper Green River subwatershed and operates a well field along the North Fork. 

Fish Use 
The Tacoma diversion dam and Howard Hanson Dam completely block anadromous fish 
passage to the Upper Green River subwatershed.  Resident cutthroat, rainbow, and brook trout 
use the Upper Green River subwatershed for every stage of their life history.  The Washington 
State Department of Fish and Wildlife and the Muckleshoot Indian Tribe have planted juvenile 
chinook salmon, coho salmon, and steelhead trout in the Upper Green River subwatershed.  The 
Washington State Department of Fish and Wildlife transported wild winter steelhead adults 
around the two dams from 1992 through 2000.  The juveniles use the subwatershed for rearing 
and the adults use it for spawning.  Bull trout have not been documented in the Upper Green 
River subwatershed. 

Factors of Decline and Strategy 
The two dams completely block upstream fish passage to the Upper Green River and severely 
hamper downstream passage of juveniles to the rest of the watershed.  However, the fish that do 
reside in the Upper Green River face other habitat problems, primarily as a result of poor past 
forestry practices, including reduction and degradation of riparian functions and large woody 
debris, limited channel migration, and limited creation of new habitat.  Also, the reservoir pool 
reduces spawning habitat and riparian function due to its periodic inundation of 4.5 miles of the 
mainstem and 3.0 miles of tributaries.  The inundation also delays juvenile out-migration due to 
the increased depth of and reduced current in the pool. In the tributaries, logging practices have 
resulted in loss of riparian functions and large woody debris, fish passage barriers, excessive 
sedimentation, decreased water quality, and altered stream hydrology. 
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The WRIA 9 Strategy identifies restoring fish access to the Upper Green River subwatershed as 
a high priority goal for the WRIA.  The subwatershed may be large enough to act as refugia for 
salmon, able to seed downstream areas once appropriate access and habitat have been 
established.   In addition, the Strategy recommends protection of currently functioning habitats 
and habitat-forming processes, restoration and enhancement of habitat along the mainstem and 
tributaries, and operation of Howard Hanson Dam in a manner that will reduce its adverse effects 
on flows, available habitat, and water quality downstream.  The Strategy also calls for filling data 
gaps concerning the Upper Green River, such as those regarding baseline habitat quantity and 
quality and juvenile out-migration. 

Near-Term Actions 

Because the WRIA 9 Strategy identifies restoring fish passage to and from the Upper Green 
River subwatershed as a high priority, the WRIA has developed one near-term action to support 
that goal.  Many of the WRIA-wide actions also will apply to the Upper Green River.  See the 
box at the end of this section for a summary of WRIA-wide near-term actions. 

UG Action 1: Endorse the re-establishment of fish passage to and from the Upper Green 
River subwatershed.  

As part of the Tacoma Habitat Conservation Plan 
and the Additional Water Storage Project 
(described below), Tacoma and the U.S. Army 
Corps of Engineers will develop upstream and 
downstream passage at the two dams.  The two 
agencies will coordinate these activities with the 
National Marine Fisheries Service, the U.S. Fish 
and Wildlife Service, the Washington State 
Department of Fish and Wildlife, and appropriate 
tribal fisheries managers.  WRIA 9 endorses 
these activities and will provide support where 
feasible and appropriate. 

Summary of WRIA-Wide Near-Term Actions  

The following near-term actions apply to each subwatershed in WRIA 9.   

 WW Action 1: Develop an inventory of currently productive fish habitat in WRIA 9 based 
on the Reconnaissance Assessment and additional research, and identify the habitat-
forming processes associated with that habitat.   

 WW Action 2: Protect habitat and habitat-forming processes identified in WW Action 1 or 
where other efforts have identified important habitat.    

 WW Action 3: Determine fish use and habitat priorities within jurisdictions.   

 Benefit to salmon:  Opening the Upper 
Green River subwatershed to salmon will 
dramatically expand the spawning and 
rearing habitat available in WRIA 9.   

 Link to Strategy:  Connects Upper 
Green to the rest of the watershed.  

 Implementation: The WRIA will work to 
provide appropriate support to Tacoma 
and the U.S. Army Corps of Engineers. 

 Approximate cost:  Varies according to 
the action taken. 
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 WW Action 4: Apply existing incentives (and where necessary, develop new incentives) 
for protection of salmon habitat in WRIA 9.   

 WW Action 5: Identify existing educational and outreach materials for promoting salmon 
conservation messages and make them available for use by all on a website or on loan.   

 WW Action 6: Encourage people to contribute personally to salmon conservation through 
high-visibility, enticing outreach efforts focused on the theme of lawn and garden care. 

 WW Action 7: Improve enforcement of existing regulations that protect salmon and 
salmon habitat.   

 WW Action 8: Evaluate adequacy of existing regulations to protect riparian buffers and 
improve them where necessary to maintain functions that protect fish habitat.   

 WW Action 9: Promote the use of alternative shoreline protection techniques. 
 WW Action 10: Evaluate and improve erosion and sediment control programs to reduce 

sediment entering salmon-bearing streams.   
 WW Action 11: Adopt stormwater standards that protect salmon.   
 WW Action 12: Develop programs and protocols for the maintenance of stormwater 

systems and facilities to reduce entry of sediment to salmon streams. 
 WW Action 13: Review road maintenance practices and adopt written operating 

procedures to reduce potential impacts to salmon and other pollutants and salmon 
habitat. 

 WW Action 14: Review parks and grounds maintenance procedures and adopt written 
best management practices that protect salmon and salmon habitat.   

 WW Action 15: Develop a comprehensive, WRIA-wide process to identify, develop, and 
prioritize projects that benefit salmon and carry out the WRIA 9 Strategy. 

 WW Action 16: Create combined naturalist and stewardship activities across WRIA 9.   
 WW Action 17: Encourage the restoration of riparian buffers. 
 WW Action 18: Implement Phase 1 of the Ecosystem Restoration Project. 
 WW Action 19: Evaluate fish passage barriers at the local jurisdiction level.   
 WW Study 1: Monitor habitat restoration projects to determine fish response and apply 

the information to future projects. 
 WW Study 2: Identify which factors are limiting to salmon populations by subwatershed. 
 WW Study 3: Develop a research framework for assessing juvenile salmon survival in 

WRIA 9. 
 WW Study 4: Support the Green/Duwamish Water Quality Assessment. 
 WW Study 5: Conduct an assessment of large woody debris recruitment in WRIA 9. 
 WW Study 6: The WRIA 9 Planning Work Group, WRIA 9 Technical Committee, Central 

Puget Sound Water Suppliers Forum, and other appropriate agencies should work 
together to understand and evaluate the water budget for people and fish in the WRIA. 

 WW Study 7: Develop mechanisms to increase collaboration and coordination in 
scientific work directed toward salmon recovery. 

 

Current Efforts  
Forestry 

As noted above, nearly all of the Upper Green River subwatershed is devoted to forestry.  Three 
major landowners (Plum Creek Timber Company, Tacoma Public Utilities, and the Washington 
State Department of Natural Resources) have developed Habitat Conservation Plans that 
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establish forest practices on their lands.  These Habitat Conservation Plans provide them with 
incidental take permits under the Endangered Species Act and establish a variety of protection 
measures, including riparian management, monitoring and research, and road management.  On 
lands not covered by a Habitat Conservation Plan, the current forest practices rules govern 
timber management.  The Forest and Fish Agreement developed the original rules, which were 
modified in 2000 and again in 2001, and are codified in WAC 222. 

Perhaps the most important aspect of these initiatives for salmon recovery is their emphasis on 
riparian management.  As the WRIA 9 Habitat Limiting Factors and Reconnaissance 
Assessment report notes, riparian corridors are vital for providing shade and detritus, protecting 
water quality, and recruitment of large woody debris.  Appendix B compares the riparian 
management provisions of the three HCPs and the Forest Practices Rules. 

In addition, the Washington State Department of Natural Resources and Tacoma Public Utilities 
will conduct studies and monitoring as part of their Habitat Conservation Plans.  Those studies 
that will generate data about listed species and their habitat are listed below in Table 2. 

Table 2. Upper Green River studies: Washington State Department of Natural Resources 
and Tacoma Public Utilities Habitat Conservation Plans. 

Study Name Objective Description 
Factor of Decline 

Addressed Jurisdiction 
Upland Forest 
Management 
Monitoring 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Ensure management 
practices outlined in 
HCP are followed 

Riparian condition, 
sediment transport, 
water quality 

Tacoma Public 
Utilities 

Riparian Buffer 
Width Monitoring 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Measure average no-
harvest buffer widths 

Riparian condition Tacoma Public 
Utilities 

Road Construction 
and Maintenance 
Monitoring 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Ensure management 
practices outlined in 
HCP are followed 

Riparian condition, 
sediment transport 

Tacoma Public 
Utilities 

Snag and Green 
Tree Recruitment 
Effectiveness 
Monitoring 

Document effectiveness 
of measures described 
in the Tacoma Habitat 
Conservation Plan 

Ensure rate of snags 
and green tree 
recruitment meets needs 
of HCP species 

Riparian condition Tacoma Public 
Utilities 

Uneven-aged 
Harvest Monitoring 
and Adaptive 
Management 

Document effectiveness 
of measures described 
in the Tacoma Habitat 
Conservation Plan 

Document whether 
windthrow has resulted 
in individual stands 
containing an average 
of less than 25 healthy 
dominant or 
codominant conifers per 
acre 5 years after 
harvesting 

Riparian condition Tacoma Public 
Utilities 
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Study Name Objective Description 
Factor of Decline 

Addressed Jurisdiction 
Relationships 
between forest 
management and 
riparian ecosystems 

Provide information to 
improve management 
practices 

Develop basic 
information on the 
relationships between 
forest management 
activities and riparian 
ecosystems in managed 
forests 

Riparian condition Washington 
State Department 
of Natural 
Resources 

Relationships 
between forest 
management 
activities and 
hydrology in 
managed forests 

Provide information to 
improve management 
practices 

Develop basic 
information on the 
relationships between 
forest management 
activities and hydrology 
in managed forests, 
particularly the 
relationships among 
forest management 
activities, basin soils, 
and stream-
channel/stream-bed 
changes during rain-on-
snow floods 

Hydrology Washington 
State Department 
of Natural 
Resources 

 

The Tacoma Habitat Conservation Plan and the Additional Water Storage Project 

Tacoma Public Utilities draws its water supply from the Green River at the Tacoma diversion 
dam in the Middle Green River subwatershed and will increase the amount of water it diverts in 
future years as part of the Second Supply Project.  Tacoma Public Utilities recently developed a 
Habitat Conservation Plan in concert with the National Marine Fisheries Service and the U.S. 
Fish and Wildlife Service as noted above.  With the completion of the Habitat Conservation 
Plan, Tacoma Public Utilities received incidental take permits in July 2001 to cover most of its 
activities15 in WRIA 9.  The HCP establishes habitat restoration and fish passage projects to 
enhance conservation.  The Tacoma Habitat Conservation Plan has seven primary components: 
fish passage at the Tacoma diversion dam, both up and downstream; reintroduction of large 
woody debris; reintroduction of gravel; habitat restoration projects; wildlife conservation 
measures; stream flow management; and monitoring.  

Tacoma’s Habitat Conservation Plan is closely intertwined with the U.S. Army Corps of 
Engineers’ Additional Water Storage Project, which will store most of the additional water 
necessary for Tacoma’s new water supplies.  The project also will create a downstream fish 
passage facility at Howard Hanson Dam and construct numerous fish habitat restoration projects 
in the Middle and Upper Green River subwatersheds, such as reconnecting side channels and 
installing large woody debris.  Tacoma, the City of Seattle, the City of Kent, Covington Water 

                                                      
15 The Habitat Conservation Plan does not cover the construction of the new 33.5-mile pipeline to carry the 
additional water to Tacoma, Seattle, Federal Way, Kent, and Covington. 
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District, Lakehaven Utility District, and the U.S. Army Corps of Engineers are sharing the cost 
of the Additional Water Storage Project.  

Table 3 below describes the habitat projects that will be constructed in the Upper Green River 
subwatershed as part of the Tacoma Habitat Conservation Plan and the Additional Water Storage 
Project.  Some similar projects have been combined for simplicity of presentation (e.g., culvert 
replacement projects). 

Table 3. Upper Green River habitat projects: Tacoma Habitat Conservation Plan and the 
U.S. Army Corps of Engineers Additional Water Storage Project. 

Project Name 
and Status Project Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed 
Tacoma 
diversion dam 
upstream fish 
passage facility 
 
Status:  

Construct fish ladder and trap-
and haul system to pass fish 
upstream over the dam.  Also, 
reshape channel in front of dam 
to make fish ladder more 
attractive to fish. 

Increased spawning 
area for adults of 
all species 

Fish passage Access to 
Upper Green 
River 
subwatershed 

Tacoma 
diversion dam 
downstream fish 
passage facility 
 
Status:  

Modify the existing diversion 
dam to safely pass fish 
downstream and prevent fish 
from entering the diversion dam 
intake. 

Increased output of 
juvenile salmon of 
all species 

Fish passage Connection of 
Upper Green 
River to rest of 
watershed 

Tacoma 
diversion dam 
large woody 
debris/ rootwad 
placement 
 
Status:  

Place large woody debris and 
rootwads in two sections of the 
inundation pool upstream of the 
diversion dam. 

Increased habitat 
complexity for all 
species 

Hydro-
modification 

Rehabilitate 
habitat along 
the mainstem 

Howard Hanson 
Dam 
downstream fish 
passage facility 
 
Status:  

Provide funding to the U.S. 
Army Corps of Engineers to 
design and construct a 
downstream fish passage facility 
at Howard Hanson Dam. 

Increased output of 
juvenile salmon of 
all species 

Hydro-
modification 

Connection of 
Upper Green 
River to rest of 
watershed 

Standing timber 
retention 
 
Status:  

Leave 229 acres of timber 
standing within the new 
inundation zone of the Howard 
Hanson Dam reservoir 

Increased habitat 
complexity of all 
species 

Hydro-
modification 

Rehabilitate 
habitat along 
the mainstem 
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Project Name 
and Status Project Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed 
Restore former 
mainstem 
channel 
alignment (RM  
87) 
 
Status: 

Construct a new bioengineered 
bank to divert water back into 
historical channel 

Improved access to 
complex habitat for 
juvenile chinook 

Hydro-
modification 

Rehabilitate 
habitat along 
mainstem 

Upper Green 
River tributary 
improvements 
 
Status:  

Improve riparian management 
areas, place bar apex jams, place 
inundation tolerant plants, place 
woody debris booms, etc. 

Increased habitat 
complexity and 
quality for chinook 
and coho 

Riparian 
condition, 
hydro-
modification 

Rehabilitate 
habitat along 
tributaries 

Upper Green 
River tributaries 
culvert 
replacements 
 
Status: 

Replace existing culverts with 
bottomless culverts or bridges 

Access to habitat 
for coho, steelhead, 
and possibly bull 
trout 

Fish passage Rehabilitate 
habitat along 
tributaries 

 
The Tacoma Habitat Conservation Plan and the Additional Water Storage Project also involve 
several studies, outlined in Table 4 below.  All of these studies address the element of the 
WRIA 9 Strategy that calls for filling data gaps in the Upper Green River subwatershed. 

Table 4. Upper Green River studies: Tacoma Habitat Conservation Plan and the 
Additional Water Storage Project. 

Study Name Objective Description 
Factor of Decline 

Addressed 
Snowpack and 
precipitation monitoring 

Improve the ability of 
U.S. Army Corps of 
Engineers to predict 
stream flows 

Provide funding to the U.S. Army 
Corps of Engineers to install three 
snowpack and precipitation 
monitoring stations in the Upper 
Green River subwatershed 

Hydrology 

Minimum instream flow 
monitoring 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Monitor instream flows and Tacoma 
Public Utilities operations that affect 
instream flows 

Hydrology 

Non-dedicated water 
storage and flow 
management monitoring 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Monitor amounts of water available 
for municipal water supply and for 
flow augmentation 

Hydrology 

Tacoma diversion dam 
rehabilitation 
monitoring 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Ensure projects carried out as 
prescribed; check on stability over 
time 

Hydromodification 
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Study Name Objective Description 
Factor of Decline 

Addressed 
Tacoma diversion dam 
upstream fish passage 
monitoring 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Ensure fish are using the ladder and 
that water quality is unaffected 

Fish passage 

Tacoma diversion dam 
downstream fish 
passage monitoring 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Ensure debris is passed downstream 
and spillways are designed to 
minimize risk of injury to downstream 
migrants 

Fish passage 

Monitor the transport of 
juvenile fish above 
Howard Hanson Dam 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Document funding or implementation 
of transport of juveniles 

Fish passage 

Mainstem woody debris 
management monitoring 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Maintain database of amount of large 
woody debris removed from reservoir 
and how it is used 

Hydromodification 

Upper watershed 
stream, wetland, and 
shoreline rehabilitation 
monitoring 

Document compliance 
with terms of the 
Tacoma Habitat 
Conservation Plan 

Monitor large woody debris 
emplacements, instream vegetation, 
and fish passage at various restoration 
sites 

Hydromodification, 
riparian condition, 
fish passage 

Monitor movement of 
juvenile fish into 
reservoir 

Identification of 
species, timing, size 
and age distribution of 
fish moving 
downstream into 
Howard Hanson Dam 
reservoir 

Seasonal installation of fyke net in 
upper mainstem 

Fish passage 

Monitor reservoir 
passage of juvenile fish 

Determine fish 
distribution throughout 
reservoir during peak 
migration times 

Conduct mobile hydroacoustic fish 
surveys of Howard Hanson Dam 
reservoir 

Fish passage 

Monitor fish passage 
facility survival and fish 
collection efficiency 

Provide data on 
reservoir and project 
passage facility 
efficiency and survival 

Paired PIT tag releases and detection  Fish passage 

Monitor fish passage 
facility survival and fish 
collection efficiency 

Provide data on 
reservoir and project 
passage facility 
efficiency and survival 

Seasonal operation of screw trap at 
Howard Hanson Dam outlet but 
upstream of fish bypass outfall 

Fish passage 

Monitor condition of 
fish passing through 
fish passage facility 

Provide data on 
reservoir and project 
passage facility 
efficiency and survival 

Sample fish at station upstream of 
outfall 

Fish passage 

Marked fry Quantify efficiency of 
modular-inclined 
screen and fish 
passage facility 

Mark and recapture fish to determine 
efficiency of sampling station 

Fish passage 
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Study Name Objective Description 
Factor of Decline 

Addressed 
Hydroacoustic surveys Determine whether 

juvenile fish can find 
and use bypass system 

Fixed hydroacoustics deployed in 
Howard Hanson Dam forebay, fish 
passage facility horn, and wetwell.  
Mobile hydroacoustic monitoring and 
gillnetting in reservoir.  Placement of 
transducers in passage facility. 

Fish passage 

Monitor water quality 
and zooplankton in the 
reservoir 

Identify gross changes 
in reservoir 
productivity and 
salmon eating habits 
as a result of 
implementing the 
Additional Water 
Storage Project 

Spring and summer surveys in the 
upper and lower portions of the 
reservoir 

Water quality 

Monitor predator 
abundance in the 
reservoir 

Compare the effects of 
the Additional Water 
Storage Project on 
predator rates and 
consumption 

Snorkel surveys to identify 
concentrations of predatory fish at 
migratory transition points, hook and 
line or nets to collect stomach samples 

Study to fill data 
gaps 

Monitor effects of flow 
management strategies 
on side channels 

Provide data on 
quality and quantity of 
side channel habitat at 
various flow 
conditions; quantify 
biological response 

Quantify inlet/outlet elevations, map 
large woody debris, conduct snorkel 
and electrofishing surveys 

Hydromodification 

Monitor steelhead 
spawning and 
incubation 

Evaluate the effects of 
released flows on 
steelhead spawning 
and egg incubation 

Contribute funding to the Washington 
State Department of Fish and Wildlife 
and the Muckleshoot Indian Tribe 
spawner surveys 

Hydromodification 

 

The Green/Duwamish Ecosystem Restoration Project 

In 1995, the U.S. Army Corps of Engineers and a group of jurisdictions in the Green/Duwamish 
Watershed sponsored and conducted a reconnaissance study of the watershed.  This study 
recommended a feasibility study of over 50 sites basin-wide that could be restored to benefit 
habitat.  This feasibility study, conducted from 1997 to 2000, provided conceptual designs for 
future construction of 45 of these sites over 10 years.  This restoration program, authorized by 
the Water Resource Development Act of 2000, is moving into the project engineering and design 
phase in early 2002, in which detailed designs and engineering studies will be completed for 20 
projects that are ready to build.  Construction of these projects will begin in 2003. 

Several of these Phase 1 projects will be constructed in the Upper Green River subwatershed.  
Table 5 below summarizes information about those projects that will benefit chinook salmon.  
Other Green/Duwamish Ecosystem Restoration projects are listed in the subwatershed in which 
they are located.  Those that benefit species other than the chinook and bull trout are listed in 
Appendix C. 
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Table 5. Upper Green River projects: Green/Duwamish Ecosystem Restoration Project. 

Project Name 
and Status Project Description Benefits to Salmon 

Factors of Decline 
Addressed 

Strategy 
Elements 

Addressed 
Sunday Creek 
revegetation 
 
Status:  

Plant low-growing riparian 
species under the 
powerlines and place large 
wood in the stream 

Increases habitat 
complexity and quality 
for coho, steelhead, and 
possibly chinook 

Riparian condition, 
hydromodification, 
water quality 

Rehabilitate 
habitat along 
the tributaries 

Gale Creek 
 
 
Status:  

Replace perched culvert 
with a bridge 

Opens up habitat for 
chinook, steelhead, 
coho, and possibly bull 
trout 

Fish passage Restore 
access to 
tributaries 

Sweeny Creek 
culvert 
replacement 
 
Status: 

Replace existing culvert 
and improve riparian 
corridor 

Opens up habitat for 
bull trout (possibly), 
coho, steelhead, and 
cutthroat trout 

Fish passage, riparian 
condition 

Restore 
access to 
tributaries, 
rehabilitate 
tributary 
habitat 

 
The Green/Duwamish Ecosystem Restoration Project also will conduct studies to guide the 
restoration projects.  One of these studies is watershed-wide (except the Nearshore 
subwatershed) and is described below in Table 6. 

Table 6. Upper Green River studies: Green/Duwamish Ecosystem Restoration Project. 

Study Name Objective Description 
Factor of Decline 

Addressed 
Water quality Quantify changes in water 

quality parameters resulting 
from restoration projects 

Sample transects in the proximity of 
restoration projects using a hydrolab 
and two-person crew 

Water quality 
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Middle Green River Subwatershed 

 
 
 
 
 
Background 

The Middle Green River subwatershed extends from Howard Hanson Dam (RM 64.5) to the 
confluence of Soos Creek with the Green River at RM 32.  Just downstream of Howard Hanson 
Dam, Tacoma Public Utilities maintains its diversion dam, at which it diverts its drinking water.  
Below the diversion dam, the Green River flows between steeply sloped valley walls in mostly 
forested, mountainous terrain before emerging from the mouth of the Green River Gorge at the 
upstream end of Flaming Geyser State Park (RM 45.6).  The river then flows through a broad 
valley down to its confluence with Soos Creek.  However, levees and revetments constrain 
channel migration in significant portions of this reach without necessarily containing floods. 
Figure 6 is a map of the Middle Green River subwatershed.  

Newaukum and Soos creeks are the major tributaries to the Middle Green River.  The Green 
River fish hatchery, built in 1901-02 and still in operation, is on Soos Creek. 

The major land uses in the Middle Green River are residential-zoned land (50 percent), forestry 
(27 percent), and agriculture (12 percent).  Much of the subwatershed is in unincorporated King 
County, but the cities of Covington, Maple Valley, Black Diamond, and Enumclaw contribute a 
more urban character to a portion of the Middle Green River subwatershed.  The urban growth 
area line bisects this subwatershed (Figure 1).  

Forestry landowners include Plum Creek Timber, Weyerhaeuser, and other private landowners.  
Several state and local parks also abut the river, preserving mostly forested lands.  One of the 
largest Agricultural Production Districts in King County is in the Middle Green River 
subwatershed near Enumclaw, and many of the parcels are in the Farmland Preservation 
Program.  Both receiving sites (sites that take additional development density) and sending sites 
(sites that reduce development density) associated with the Transfer of Development Rights 
program could be located in this subwatershed.   

Fish Use 

Almost all chinook salmon spawning areas in the WRIA are in the Middle Green River 
subwatershed, and thus this subwatershed is critical to salmon conservation.   Juvenile salmon 
also use Middle Green River habitats extensively for rearing and hiding from predators.  Both 
adults and juveniles take refuge from floods in side channels and other off-channel habitats.  
Coho salmon, chum salmon, and steelhead also spawn in the Middle Green River, along with 
some sockeye and pink salmon.  All species, except for bull trout, are known to use this area for 
migration and feeding.  A small number of bull trout have been captured in the Middle Green 
River, but scientists are not certain how they use the Middle Green River.  Recently, kokanee 
have been reported in Deep Lake in the Middle Green River.  They are believed to be Lake 
Whatcom stock planted from the Arlington hatchery in 1969 and 1970. 
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Factors of Decline and Strategy 

The two dams, revetments, and residential and agricultural land uses have had adverse effects on 
salmon habitat in the Middle Green River mainstem, including water withdrawals, changes in the 
natural flow regime, sediment starvation and scouring, and the loss of side channels, other off-
channel habitat, riparian habitat functions, and large woody debris.  In the tributaries, residential, 
urban, and agricultural development have resulted in loss of wetlands and riparian habitat 
function, disruptions to hydrology, degraded channels and water quality, re-channeled streams 
with limited lateral migration, loss of large woody debris, and barriers to fish passage. 

The WRIA 9 Strategy calls for a number of actions to address these problems.  For the Middle 
Green River, preservation of currently functioning habitat is a high priority because this 
subwatershed contains the majority of spawning grounds for wild chinook.  Protection of the most 
productive spawning and rearing areas, both in the mainstem and tributaries, is also 
recommended.  In addition, a suite of restoration and enhancement actions is aimed at 
overcoming the effects of the natural processes interrupted by the two dams.  These include large 
woody debris input, gravel transportation, and more natural flow regimes.  The Strategy also calls 
for reconnecting side channels that were cut off by changes in the flow regime, levees, 
revetments, or other alterations.  In the tributaries, the Strategy recommends enhancing habitat 
and removing fish passage barriers. 

Near-Term Actions 
WRIA 9 recognizes that action is necessary to protect salmon and their habitat in this 
subwatershed.  Those actions specific to the Middle Green River are described below and 
grouped according to the four categories in the WRIA 9 Strategy.  Actions described earlier in 
the WRIA-wide chapter of this document also apply and are meant to be implemented in this 
subwatershed.  Please see the box at the end of this section for a summary of WRIA-wide near-
term actions. 
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 MG Action 1: Maximize retention of forest cover and minimize impervious surfaces in 
rural and forest production areas of the Middle Green River subwatershed. 

WRIA 9 should support efforts to maximize retention of existing forest cover, encourage 
restoration of forest cover where determined to be beneficial, and minimize impervious surfaces 
in rural and forest production areas of the Middle Green River subwatershed.  A variety of tools 
might be used to meet this goal, including acquisition of land or easements, land lease 
agreements, transfer of development rights, tax incentive programs, and development 
regulations.  King County should evaluate these options for application in rural and forest 
production areas of the Middle Green River subwatershed.  Limiting changes in land cover 
reduces flow volume increases, peak flows that 
cause flooding, and flow duration increases that 
cause stream erosion and adverse impacts to 
salmon.  Forest retention also helps maintain 
groundwater recharge that is important for 
maintenance of baseflows and water temperatures.    

 Benefit to salmon:  Retaining forest 
cover reduces the loss of forested areas, 
minimizing alterations to natural 
hydrological conditions and water 
temperatures. 

 Link to Strategy:  Protect critical 
habitats and habitat-forming processes. 

 Implementation:  King County will lead 
this effort.  The WRIA will provide 
political and scientific support to the 
County. 

 Approximate cost: Staff time and about 
$20,000 of GIS support. 

The WRIA 9 Strategic Assessment should use the 
best available science to evaluate what forest 
cover and impervious surface limits are necessary 
to protect and support salmon habitat in the 
Middle Green River subwatershed, in the context 
of the entire WRIA.  

  MG Action 2: Identify and pursue opportunities on agricultural lands to enhance or 
restore high quality salmon habitats while maintaining viable agriculture. 

The intent of this action is to improve overall salmon habitat while preserving or enhancing 
agricultural opportunities.  Agricultural activities along the mainstem Green River and 
Newaukum Creek occur adjacent to some of the most important remaining spawning and rearing 
habitat in the watershed.  Currently, deed restrictions and other public policies and regulations 
create limitations for salmon habitat restoration 
activities on agricultural lands, both on lands that 
are part of the Farmland Preservation Program 
and on other lands.  Restoration projects on 
Farmland Preservation Program properties must 
be designed and installed in a manner that will 
ensure that the county’s obligation to preserve 
the property for agricultural purposes remains 
intact.  The Conservation Reserve Enhancement 
Program, a joint partnership between the State of 
Washington and the U.S. Department of 
Agriculture, offers another opportunity to 
enhance salmon habitat through landowner 
incentives.  

 Benefit to salmon:  Improving salmon 
habitat in the Middle Green River 
mainstem and Newaukum Creek basin 
will enhance the spawning and rearing 
functions of these areas. 

 Link to Strategy:  Rehabilitate aquatic 
and riparian habitat. 

 Implementation:  King County should 
work with the agricultural community to 
pursue opportunities while maintaining 
viable agricultural use of the land. 

 Approximate cost:  Unknown, mostly 
staff costs. 
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King County should identify sites where habitat restoration projects, such as improving the quality 
of existing buffers, could be pursued using any of these tools, and work with the agricultural 
community to pursue habitat restoration while maintaining viable agricultural use of the land. 

    MG Action 3: Supplement mainstem gravel and large woody debris. 

The U.S. Army Corps of Engineers, Tacoma Public 
Utilities, and the jurisdictions of WRIA 9 plan to 
place gravel and large woody debris in the Middle 
Green River as part of the Additional Water 
Storage Project, Tacoma’s Habitat Conservation 
Plan, and the Green/Duwamish Ecosystem 
Restoration Project.  WRIA 9 jurisdictions will 
take an active role in these projects through the 
Green/Duwamish Ecosystem Restoration Project, 
and should work with and provide support to 
Tacoma Public Utilities and the U.S. Army Corps 
of Engineers. 

  MG Action 4: Prevent degradation of 
important sources of cool, clean water in the Middle Green River subwatershed. 

Surface and groundwater inputs to the Middle Green River that provide cool, clean water that 
supports salmon spawning and rearing should be protected.  Important sources include springs 
originating in the Deep and Coal Creek subbasins and tributaries to the Green River such as Icy 
Creek.  Much of this area is within the King County Forest Production District or designated as 
rural forest focus areas in the King County Comprehensive Plan.  

The impacts of rural development on these areas should be minimized through a combination of 
one or more of the following voluntary techniques: 

 Low impact development 
techniques including 
maximizing forest retention, 
minimizing impervious surface, 
clustering, designating open 
space tracts, and various water 
conservation and retention 
measures.   

 Acquisition and transfer of 
development rights (TDR) into 
a TDR bank or a privately funded TDR transfer to an urban receiving site 

 Benefit to salmon:  The gravel will 
protect and enhance spawning areas.  
Installation of large woody debris will 
help increase habitat complexity in the 
mainstem. 

 Link to Strategy:  Rehabilitate critical 
interrupted processes, such as gravel 
transport and large woody debris input. 

 Implementation:  WRIA 9 jurisdictions 
will conduct this action with the U.S. 
Army Corps of Engineers.  

 Approximate cost:  $1,000,000 for 
large woody debris over 10 years; 
$800,000 for gravel over 3 years. 

 Benefit to salmon:  Cool, clean sources 
of water are an important habitat 
condition in areas that support spawning 
and rearing of salmon, especially 
chinook and bull trout.   

 Link to Strategy:  Protect functioning 
habitat, water quality.   

 Implementation:  King County, other 
local jurisdictions as appropriate. 

 Approximate cost:  Varies by action. 

 Land acquisition in fee (see also WW Action 2, MG Action 1). 
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  MG Study 1: Assess flow management alternatives in the Middle Green River. 

The purpose of this study is to focus attention on the need to manage river flows to maximize 
salmon habitat in the Middle Green River and to begin the collection of data about important 
physical parameters needed to implement such a flow regime.  River flows are responsible for 
many of the important habitat creation and 
maintenance processes in a river system.  This 
project will involve determining the discharge 
quantities and the duration and frequencies of 
flows necessary to create and maintain specific 
habitat types in the Middle Green River.  In 
addition, the project will include a side channel 
study to document the flows needed to provide 
water to important side channels. 

 Benefit to salmon:  A natural flow 
regime may protect existing habitat and 
create new habitat. 

 Link to Strategy:  Study to fill data gaps.
 Implementation: The WRIA 9 Technical

Committee will oversee this work. 
 Approximate cost:  $50,000 

  MG Study 2: Identify gravel source areas in the Middle Green River. 

This project will identify the main sources of gravel to the Green River and its major tributaries 
in the Middle Green River.  This project is necessary to assess the current condition of properly 
functioning habitat and to identify potential quantities and areas for gravel augmentation.  A 
simple but important method of conducting this study would be to inventory landslides in the 
Middle Green River.  A more thorough study 
would create a sediment budget for the entire 
Green River downstream of Howard Hanson 
Dam.  The U.S. Army Corps of Engineers' draft 
Hydrologic Engineering Management Plan 
recommends this more thorough type of project, 
and it is likely that the U.S. Army Corps of 
Engineers will manage this study. 

 Benefit to salmon: Allows a variety of 
agencies to augment spawning gravel in 
the sub-watershed. 

 Link to Strategy:  Study to fill data gaps.
 Implementation:  U.S. Army Corps of 

Engineers may conduct this study. 
 Approximate cost:  Unknown. 

  MG Study 3: Identify and characterize important surface and groundwater inputs to the 
Middle Green River. 

This study would have two steps: mapping of 
watershed conditions and areas that support 
cool water inputs, and evaluating how land 
use and land cover changes in the Middle 
Green River affect water temperatures, both 
locally and regionally.  This study would be 
coordinated closely with the 
Green/Duwamish Water Quality Assessment 
(see WW Study 4).  Relationships between 
geology, soils, and groundwater flow in the vicinity of the historic confluence of the Green and 
White rivers and the Deep and Coal Creek subbasins will be the primary focus of the study. 

 Benefit to salmon:  Sources of cool, 
clean water are an important habitat 
condition in areas that support spawning 
and rearing of salmon.  Identifying them 
will help the WRIA protect these sources.

 Link to Strategy:  Study to fill data gaps.
 Implementation:   The WRIA 9 

Technical Committee will oversee this 
work. 

 Approximate cost:  $70,000 - $100,000
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  MG Study 4: Ensure funding for the Green River fish trap for 2003–2005. 

The fish trap at RM 34 is a basic research tool for understanding wild salmon productivity in 
WRIA 9.  The trap is situated just above the confluence with Soos Creek, allowing a measure of 
wild juvenile salmon out-migration from the Middle Green River and Newaukum Creek.  In 
addition, now that hatchery chinook salmon have clipped fins, the WRIA will soon be better able 
to correlate juvenile productivity and adult 
returns of wild stock. 

The trap has been funded by the Washington 
State Department of Fish and Wildlife in 2001 
and 2002 and will be funded again after 2005.  
However, no firm funding is currently identified 
for 2003–2005.  WRIA 9 needs to make sure that 
the trap continues to operate so that the 
monitoring of salmon success in this reach of the 
river can be improved.  

Summary of WRIA-Wide Actions 

The following WRIA-wide actions also will apply to the Middle Green River subwatershed. 

 WW Action 1: Develop an inventory of currently productive fish habitat in WRIA 9 based 
on the Reconnaissance Assessment and additional research, and identify the habitat-
forming processes associated with that habitat.   

 WW Action 2: Protect habitat and habitat-forming processes identified in WW Action 1 or 
where other efforts have identified important habitat.    

 WW Action 3: Determine fish use and habitat priorities within jurisdictions.   
 WW Action 4: Apply existing incentives (and where necessary, develop new incentives) 

for protection of salmon habitat in WRIA 9.   
 WW Action 5: Identify existing educational and outreach materials for promoting salmon 

conservation messages and make them available for use by all on a website or on loan.   
 WW Action 6: Encourage people to contribute personally to salmon conservation through 

high-visibility, enticing outreach efforts focused on the theme of lawn and garden care. 
 WW Action 7: Improve enforcement of existing regulations that protect salmon and 

salmon habitat.   
 WW Action 8: Evaluate adequacy of existing regulations to protect riparian buffers and 

improve them where necessary to maintain functions that protect fish habitat.   
 WW Action 9: Promote the use of alternative shoreline protection techniques. 
 WW Action 10: Evaluate and improve erosion and sediment control programs to reduce 

sediment entering salmon-bearing streams.   
 WW Action 11: Adopt stormwater standards that protect salmon.   
 WW Action 12: Develop programs and protocols for the maintenance of stormwater 

systems and facilities to reduce entry of sediment to salmon streams. 

 Benefit to salmon: Understanding wild 
productivity in the lower river ultimately 
will allow identification of reaches that 
may be limiting. 

 Link to Strategy: Study to fill data gaps 
through salmonid survival studies. 

 Implementation:   The WRIA will lobby 
WDFW to find funding for the fish trap. 

 Approximate cost:  $100,000/year 
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 WW Action 13: Review road maintenance practices and adopt written operating 
procedures to reduce potential impacts to salmon and other pollutants and salmon 
habitat. 

 WW Action 14: Review parks and grounds maintenance procedures and adopt written 
best management practices that protect salmon and salmon habitat.   

 WW Action 15: Develop a comprehensive, WRIA-wide process to identify, develop, and 
prioritize projects that benefit salmon and carry out the WRIA 9 Strategy. 

 WW Action 16: Create combined naturalist and stewardship activities across WRIA 9.   
 WW Action 17: Encourage the restoration of riparian buffers. 
 WW Action 18: Implement Phase 1 of the Ecosystem Restoration Project. 
 WW Action 19: Evaluate fish passage barriers at the local jurisdiction level.   
 WW Study 1: Monitor habitat restoration projects to determine fish response and apply 

the information to future projects. 
 WW Study 2: Identify which factors are limiting to salmon populations by subwatershed. 
 WW Study 3: Develop a research framework for assessing juvenile salmon survival in 

WRIA 9. 
 WW Study 4: Support the Green/Duwamish Water Quality Assessment. 
 WW Study 5: Conduct an assessment of large woody debris recruitment in WRIA 9. 
 WW Study 6: The WRIA 9 Planning Work Group, WRIA 9 Technical Committee, Central 

Puget Sound Water Suppliers Forum, and other appropriate agencies should work 
together to understand and evaluate the water budget for people and fish in the WRIA. 

 WW Study 7: Develop mechanisms to increase collaboration and coordination in 
scientific work directed toward salmon recovery. 

 

Current Efforts 

Jurisdiction and Stakeholder Efforts 

Jurisdictions in the Middle Green River have implemented programs and policies to protect the 
resources found there.  In the early to mid-1990s, most jurisdictions in the WRIA adopted stream 
buffer standards pursuant to the Growth Management Act requirements.  For example, 
Covington requires a 100-foot buffer on salmon-bearing streams.  Enumclaw is working with 
environmental groups to preserve 54 acres along Newaukum Creek, a tributary with chinook 
salmon spawning grounds.  Black Diamond has consulting engineers available to assist city staff 
with reviewing development proposals to identify resource protection issues.  King County is 
developing a Fish and Wildlife Habitat Conservation Areas Ordinance, scheduled for transmittal 
to the County Council in 2002, to improve protection for important habitat areas in the county, 
including those in the Middle Green River.  King County also partners with the King 
Conservation District to help owners of rural, agricultural, and forested lands create management 
plans for their properties.  Appendix A provides more detail about the activities of jurisdictions 
to protect salmon resources in WRIA 9. 

Other organizations also have initiated programs to conserve salmon and their habitat.  For 
example, the Covington Water District sponsors extensive public education programs about 
water conservation in homes and businesses, and conducts its own affairs in ways that conserve 
water. 
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Agriculture and Forestry 
As noted above, agriculture and forestry are important land uses in the Middle Green River 
subwatershed.  King County’s Farmland Preservation Program preserves agricultural land uses in 
perpetuity on dozens of parcels in the Middle Green River.  At the state level, the Agriculture, 
Fish, and Wildlife negotiations are endeavoring to set buffers and other standards for all western 
Washington farms.  In general, agricultural lands are more pervious than residential development 
and absorb runoff and protect flows.  Buffers along agricultural parcels provide the shade, 
nutrients, and large woody debris important to salmon. 

Several initiatives govern forestry practices in the Middle Green River.  The Plum Creek Timber 
Habitat Conservation Plan, the Washington State Department of Natural Resources Habitat 
Conservation Plan, the Tacoma Public Utilities Habitat Conservation Plan, and the Forest 
Practices Rules (WAC 222) all set standards for riparian buffers and best management practices 
to protect salmon and their habitat.  Table B-1 in Appendix B compares these standards. 

Projects 
The projects highlighted in this section are those that benefit listed species (or listed species and 
other species), and should begin sometime during the next five years.  Appendix A describes 
projects undertaken by specific jurisdictions.  Projects that benefit species other than chinook 
salmon and bull trout are described in Appendix C. 

Jurisdiction Projects 
On their own initiative, jurisdictions in the Middle Green River subwatershed are carrying out 
projects to protect salmon and their habitat.  Table 7 below describes three projects that benefit 
listed species and will occur in the near-term.   

Table 7. Middle Green River projects: WRIA jurisdictions. 

Project Name 
and Status 

Project 
Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed Jurisdiction Partners 
Conservation 
Futures 
Allocation 
 
 
 
Status:  

Partial 
funding for 
106-acre 
acquisition 
adjacent to 
Middle Green 
River 

Protects 
currently 
functioning 
habitat for 
all species 

None; 
prevents 
further harm  

Protect 
critical 
habitats and 
habitat-
forming 
processes 

King County Mid-Sound 
Fisheries 
Enhancement 
Group 
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Project Name 
and Status 

Project 
Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed Jurisdiction Partners 
Restoration of 
parks and 
lands adjacent 
to Green River 
and Soos 
Creek 
including 
Hatchery, 
Porter Levee, 
O’Grady, and 
Whitney 
Bridge parks 
 
Status:  

Controlling 
invasive 
vegetation 
and 
reestablishing 
native 
vegetation to 
improve 
riparian 
habitat 

Improves 
existing 
streamside 
habitat 

Degraded 
habitat 

Enhance 
riparian 
habitat 

King County Soos Creek 
Area Response 

Conservation 
Futures 
Allocation 
 
Status:  

54 acre 
acquisition 
adjacent to 
Newaukum 
Creek 

Protects 
currently 
functioning 
habitat for 
all species 

None; 
prevents 
further harm  

Protect 
critical 
habitats and 
habitat-
forming 
processes 

Enumclaw Possibly Mid- 
Sound Fisheries 
Enhancement 
Group and 
Trout Unlimited 

 

Salmon Recovery Funding Board and King Conservation District Projects 

WRIA 9 recommends projects for funding to two organizations: the Salmon Recovery Funding 
Board and the King Conservation District.  The Salmon Recovery Funding Board is a state 
organization that disburses grants comprising a combination of state and federal funding for 
salmon habitat projects. The WRIA 9 Steering Committee selects projects to send to the Salmon 
Recovery Funding Board for its consideration.  Property owners in King County support the 
King Conservation District with a $5-per-parcel annual fee.  The King Conservation District 
devotes three-fifths of this fee from parcels within WRIA 9 to salmon, water quality, and 
flooding projects.  The WRIA 9 Forum approves projects to send to the King Conservation 
District Board for its consideration for this funding. 

Several projects in the Middle Green River subwatershed are planned using these funding 
sources.  Table 8 below describes each briefly. 
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Table 8. Middle Green River projects: Salmon Recovery Funding Board and the King 
Conservation District. 

Project Name 
and Status 

Project 
Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed Funding Source 
Metzler 
acquisition 
 
 
 
 
 
Status:  

Acquire 
parcels 
adjacent to 
Metzler Park 
(Phase 1); 
install large 
woody debris 
(Phase 2) 

For all species: 
protects existing 
high quality 
habitat (Phase 
1); restores 
habitat 
complexity 
(Phase 2) 

Hydro-
modification 
(Phase 2) 

Rehabilitate 
critical 
interrupted 
processes 
including large 
woody debris 
input 

Salmon Recovery 
Funding Board 
(Phase 1); 
Ecosystem 
Restoration Program 
(Phase 2) 

Middle Green 
River/ 
Kanaskat II 
acquisition 
 
 
Status:  

Acquire 154 
acres to protect 
chinook 
spawning areas 

For all species, 
preserves key 
habitat areas and 
processes 

Protects 
functioning 
habitat 

Protect critical 
habitats 

Salmon Recovery 
Funding Board (with 
additional funding 
from King County 
Conservation 
Futures) 

Middle Green 
River 
acquisitions 
 
Status:  

Acquire up to 
110 acres near 
chinook 
spawning 
habitat 

For all species, 
preserves key 
habitat areas and 
processes 

Protects 
functioning 
habitat 

Protect critical 
habitats 

Salmon Recovery 
Funding Board (with 
additional funding 
from King 
Conservation 
District) 

Big Spring 
Creek 
acquisition 
 
Status: 

Acquire key 
parcels in the 
headwaters of 
Big Spring 
Creek 

For all species, 
protects water 
quality 

Protects 
functioning 
habitat 

Protect critical 
habitats 

Salmon Recovery 
Funding Board 

 

Non-Profit and Other Stakeholder Efforts 

Several non-profit organizations are working actively to conserve salmon and their habitat in the 
Middle Green River subwatershed.  Table 9 below provides information about planned and on-
going projects. 
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Table 9. Middle Green River projects: non-profit organizations and other stakeholders. 

Project Name 
and Status 

Project 
Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed 
Lead Agency and 

Partners 
Newaukum 
Creek wetland 
planting 
 
 
 
Status:  

90 volunteers 
helped plant 945 
plants in this 
wetland mitigation 
upstream of Mahler 
Park; plantings 
continue 

Wetlands 
protect 
water 
quality and 
provide 
nutrients for 
all species 

Riparian 
condition, 
water 
quality 

Rehabilitate 
critical 
habitat-
forming 
processes 

Mid-Sound Fisheries 
Enhancement Group 
(lead), Enumclaw High 
School, Boy Scouts of 
America, and local 
volunteers  

Salmon carcass 
distribution 
 
 
Status:  

Annually distribute 
chinook and coho 
carcasses 

Adds 
nutrients for 
all species 

? Rehabilitate 
critical 
habitat-
forming 
processes 

Mid-Sound Fisheries 
Enhancement Group 
(lead) and local 
volunteers 

North Fork 
Newaukum 
planting 
 
 
 
Status:  

Plant riparian 
buffers at newly 
completed in-
stream restoration 
project 

Provides 
shade, 
nutrients, 
and large 
woody 
debris for all 
species  

Riparian 
condition 

Rehabilitate 
aquatic 
habitat within 
tributaries 

Mid-Sound Fisheries 
Enhancement Group 
(lead), local volunteers, 
and the Boy Scouts of 
America 

North Fork 
Newaukum 
Creek in-
stream 
restoration 
 
 
 
 
 
Status: 

Restored 250 feet 
of the creek by re-
grading bank 
slopes and 
installing large 
woody debris; 
planting will occur 
in 2002 

Provides 
sediment 
sources, 
habitat 
complexity, 
shade, 
nutrients, 
and large 
woody 
debris for all 
species 

Hydromod-
ification, 
riparian 
condition, 
sediment 
transport 

Rehabilitate 
critical 
habitat-
forming 
processes 

Mid-Sound Fisheries 
Enhancement Group 
(lead) and the 
Washington 
Conservation Corps 
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Project Name 
and Status 

Project 
Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed 
Lead Agency and 

Partners 
Hatchery Park 
restoration and 
stewardship 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Status:  

Replant riparian 
corridor at 
confluence of 
Green River and 
Soos Creek 

Provides 
shade, 
nutrients, 
and large 
woody 
debris for all 
species 

Riparian 
condition 

Rehabilitate 
aquatic 
habitat within 
tributaries 

Soos Creek Action Area 
Response (lead), King 
County, Jobs for the 
Environment, Mid-
Sound Fisheries 
Enhancement Group, 
King Conservation 
District, EarthCorps, 
Rainier Audubon, Small 
Habitat Restoration 
Program, Washington 
State Department of 
Natural Resources, 
United Way Day of 
Caring; many 
corporations including 
Capital One, Boeing, 
Leonards Metals, Scouts 
& Campfire, Pragmatic 
Solutions, Nickelodeon 
Big Help 

 

Tacoma Habitat Conservation Plan and the Additional Water Storage Project 

As discussed above in the Upper Green River subwatershed section, Tacoma Public Utilities and 
the U.S. Army Corps of Engineers plan to construct a number of habitat projects in the Middle 
Green River.  These projects are described below in Table 10. 

Table 10. Middle Green River habitat projects: Tacoma Habitat Conservation Plan and 
the U.S. Army Corps of Engineers Additional Water Storage Project. 

Project Name 
and Status Project Description Benefits to Salmon 

Factors of Decline 
Addressed 

Strategy 
Elements 

Addressed 
Large woody 
debris re-
introduction 
 
 
 
Status:  

Place large woody debris 
in 3-4 locations 
downstream of Tacoma 
diversion dam.  Allow 
flood flows to mobilize 
and reintroduce the wood 
into the channel. 

Restores habitat 
complexity for all 
species 

Hydromodification Rehabilitate 
critical habitat-
forming processes 

Mainstem gravel 
nourishment (RM 
64.5 to 32.8) 
 
Status: 

Place up to 3900 cubic 
yards of gravel annually 
in the Middle Green River 

Protects and 
enhances spawning 
areas for all species 

Hydromodification Rehabilitate 
critical habitat-
forming processes 
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Project Name 
and Status Project Description Benefits to Salmon 

Factors of Decline 
Addressed 

Strategy 
Elements 

Addressed 
Bar apex jams 
below the Tacoma 
diversion dam 
(RM 60) 
 
Status:  

Construct bar apex jams 
along Palmer Reach, 
especially in vicinity of 
Kanaskat Side Channel 

Increases habitat 
complexity for all 
species 

Hydromodification Rehabilitate 
critical habitat-
forming processes 

Side channel 
reconnection - 
Signani Slough 
(RM 60) 
 
 
 
 
 
 
 
 
Status:  

Connect slough to 
mainstem, create pool-
riffle sequence, create 
spawning reach 
downstream of pool-riffle 
reach; maintain and 
enhance existing pond 
with large woody debris; 
excavate backwater 
channels, place large 
woody debris, construct 
holding pool and 
reestablish side channel 
outlet. 

Provide additional 
rearing habitat, 
habitat complexity, 
and habitat 
connectivity for all 
species 

Hydromodification Connect 
mainstem with 
side channels and 
floodplain habitat 

Downstream 
woody debris 
management 
program 
 
 
 
 
Status: 

Work with the 
Muckleshoot Indians and 
federal and local agencies 
to develop a program to 
distribute large and small 
woody debris that collects 
behind Howard Hanson 
Dam in the Middle and 
Lower Green River 

Provides additional 
rearing habitat and 
habitat complexity 
for all species 

Hydromodification Rehabilitate 
critical habitat-
forming processes 

 

The Green/Duwamish Ecosystem Restoration Project 

In 1995, the U.S. Army Corps of Engineers and a group of jurisdictions in the Green/Duwamish 
Watershed sponsored and conducted a reconnaissance study of the watershed.  This study 
recommended a feasibility study of over 50 sites basin-wide that could be restored to benefit 
habitat.  This feasibility study, conducted from 1997 to 2000, provided conceptual designs for 
future construction of 45 of these sites over 10 years.  This restoration program, authorized by 
the Water Resource Development Act of 2000, is moving into the project engineering and design 
phase in early 2002, in which detailed designs and engineering studies will be completed for 20 
projects that are ready to build.  Construction of these projects will begin in 2003. 

Several of these Phase 1 projects will be constructed in the Middle Green River subwatershed.  
Table 11 below summarizes information about those projects that will benefit chinook salmon 
and bull trout.  

Note that the volunteer revegetation project will occur also in the Lower Green River and Elliott 
Bay/Duwamish subwatersheds but is described in this document only once.  In addition, large 
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woody debris may be placed in the Lower Green River and Elliott Bay/Duwamish 
subwatersheds.  Finally, note that the water quality studies described in Table 6, Upper Green 
River studies, also will be carried out in the Middle Green River subwatershed. 

Table 11. Middle Green River projects: Green/Duwamish Ecosystem Restoration Project. 

Project Name 
and Status Project Description 

Benefit to 
Salmon 

Factors of Decline 
Addressed 

Strategy Element 
Addressed 

Kanaskat side 
channel north 
(Brunner 
Slough) (RM 
58) 
 
Status: 

Construct permanent access 
between the river and the 
downstream end of this former 
river meander, and tie the 
channel into a supplemental 
water source 

Provides refuge 
habitat for all 
species 

Hydromodification Connect the 
mainstem with 
side channels 

Lones Levee 
 
 
 
 
 
Status: 

Remove training levee, 
replace with small setback 
levee well landward and with 
a significant buried toe, 
relocate the lower portion of 
Burns Creek into its original 
channel 

Increases habitat 
quality for all 
species 

Hydromodification Enhance aquatic 
habitat within the 
mainstem 

Middle Green 
River gravel 
 
 
 
Status:  

Place up to 5000 cubic yards 
of gravel per year in the 
Middle Green River 

Protects and 
expands 
spawning habitat 
for chinook and 
other species 

Hydromodification, 
sediment transport 

Rehabilitate 
critical interrupted 
processes 

Newaukum 
Creek 
 
 
 
 
Status: 

Phase 1 proposal: restore 
about one-third of the creek 
upstream from its confluence 
with the Green River by 
placing large woody debris in 
the stream and planting 
riparian corridors 

Increases habitat 
complexity for 
all species 

Hydromodification, 
riparian condition 

Enhance aquatic 
habitat within the 
tributaries 

Middle Green 
River large 
woody debris 
demonstration 
project 
 
Status: 

Place up to 40 logjams in the 
Middle Green River over 10 
years 

Increases habitat 
complexity for 
all species 

Hydromodification Enhance aquatic 
habitat within the 
mainstem 

Volunteer 
revegetation 
 
 
 
Status: 

Provide plants, wood, and 
other materials for riparian 
restoration projects conducted 
by volunteers, schools, and 
other stakeholder groups 

Provides shade, 
nutrients, and 
large woody 
debris for all 
species 

Riparian condition, 
water quality 

Enhance aquatic 
habitat within the 
mainstem 
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Studies 

Jurisdiction Studies and Data Collection 

Jurisdictions in WRIA 9 are conducting studies to provide data that will aid in management 
decisions.  These studies are described in Table 12 below.  All of these studies fulfill the Strategy 
in that they fill data gaps about the Middle Green River. 

Table 12. Middle Green River studies: WRIA jurisdictions. 

Study Name Objective Description 
Factor of Decline 

Addressed Jurisdiction 
Green Water 
Quality 
Assessment 

Assess current and 
future water quality 
conditions in the 
Middle Green River 

Analyze peak 
concentrations and 
loadings, conduct water 
quality modeling 

Water quality King County 

Benthic index of 
biological  
integrity 

Determine overall 
health of streams 

Monitor aquatic insect 
populations using 
benthic index of 
biological integrity 
 

Water quality, 
riparian condition 

King County 

Stream gauging Measure stream flow Install and monitor 
stream gauges in 
tributaries 

Hydrology King County 

Green temperature 
study 

Examine spatial 
variability in stream 
temperatures; identify 
cool/warm areas 

Continuous monitoring 
of stream temperatures, 
and modeling 

Water quality King County 

 

Non-Profit and Other Stakeholder Studies 

Other organizations are conducting research in the Middle Green River as well.  Table 13 below 
briefly describes one such effort. 

Table 13. Middle Green River study: Non-profit organizations and other stakeholders. 

Study Name Objective Description 

Factor of 
Decline 

Addressed 
Lead Agency and 

Partners 
Smolt trap on 
north fork 
Newaukum Creek 

Provide data to 
managers to aid 
decisions 

Annually monitor coho 
smolts and resident 
cutthroat heading 
downstream in spring 

Study to fill 
data gaps 

Mid-Sound 
Fisheries 
Enhancement Group 
(lead), Trout 
Unlimited, and local 
volunteers 
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Tacoma Habitat Conservation Plan and Additional Water Storage Project Studies 

Under these two programs, Tacoma Public Utilities and the U.S. Army Corps of Engineers plan 
to conduct numerous studies to guide their efforts and to ensure compliance with Tacoma Public 
Utilities' agreement with the National Marine Fisheries Service.  These studies are described in 
Table 14 below; all of them are consistent with the WRIA 9 Strategy because they fill data gaps 
about the Middle Green River. 

Table 14. Middle Green River studies: Tacoma Habitat Conservation Plan and the U.S. 
Army Corps of Engineers Additional Water Storage Project. 

Study Name Objective Description 
Factor of Decline 

Addressed 
Minimum instream 
flow monitoring 

Document compliance with 
terms of Tacoma Habitat 
Conservation Plan 

Monitor instream flows and 
Tacoma Water operations that 
affect instream flows 

Hydrology 

Non-dedicated water 
storage and flow 
management 
monitoring 

Document compliance with 
terms of Tacoma Habitat 
Conservation Plan 

Monitor amounts of water 
available for water supply and 
flow augmentation 

Hydrology 

Signani Slough 
monitoring 

Document compliance with 
terms of Tacoma Habitat 
Conservation Plan 

Monitor stability of anchored 
large woody debris 

Hydromodification 

Mainstem woody 
debris management 
monitoring 

Document compliance with 
terms of Tacoma Habitat 
Conservation Plan 

Maintain database of large 
woody debris removed from 
reservoir and how it is used 

Hydromodification 

Mainstem gravel 
nourishment 
monitoring 

Document compliance with 
terms of Tacoma Habitat 
Conservation Plan 

Track location and amount of 
gravel emplacement 

Hydromodification 

Monitor effects of 
flow management 
strategies on side 
channels 

Provide data on quality and 
quantity of side channel 
habitat at various flow 
conditions; quantify 
biological response 

Quantify inlet/outlet 
elevations, map large woody 
debris, conduct snorkel and 
electrofishing surveys 

Hydromodification 

Monitor steelhead 
spawning and 
incubation 

Evaluate the effects of 
released flows on steelhead 
spawning and egg incubation 

Contribute funding to the 
Washington State Department 
of Fish and Wildlife and 
Muckleshoot Indian Tribe 
spawner surveys 

Hydromodification 

Monitor downstream 
migration of juvenile 
salmon 

Identify changes in juvenile 
downstream migration 
patterns as a result of the 
Additional Water Storage 
Project 

Install and operate screw trap 
at RM 34 

Hydromodification 
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Study Name Objective Description 
Factor of Decline 

Addressed 
Monitor salmon 
spawning and 
incubation 

Identify off-channel habitats 
used by salmon that are 
affected by an early refill 
schedule 

Provide funding to the 
Washington State Department 
of Fish and Wildlife and the 
Muckleshoot Indian Tribe to 
expand spawning surveys to 
lateral habitats and restoration 
sites 

Hydromodification 

Monitor salmon redds 
and emergence 

Evaluate the impact of early 
refill on salmon emergence 
and incubation 

Provide funding to the 
Washington State Department 
of Fish and Wildlife and the 
Muckleshoot Indian Tribe to 
identify redds and monitor 
impacts of early refill using 
fry emergence traps 

Hydromodification 

Monitor distribution 
of woody debris 

Provide data to facilitate 
evaluation of woody debris 
management program 

Survey Green River from the 
diversion dam to Highway 18 
to identify distribution and 
abundance of large woody 
debris 

Hydromodification 

Monitor distribution 
of sediments below 
Tacoma diversion 
dam 

Provide data to facilitate 
evaluation of gravel 
nourishment program 

Determine areal extent of 
gravel bars exposed at flows 
less than 300 cubic feet per 
second as measured at 
Auburn, and changes in bed 
elevation and channel capacity 
at selected cross-sections 

Hydromodification 

 

Green/Duwamish Ecosystem Restoration Project Studies 

The Green/Duwamish Ecosystem Restoration Project, described more fully in the Upper Green 
River subwatershed section, is a joint program between the U.S. Army Corps of Engineers and 
jurisdictions in WRIA 9.  As part of this program, several studies will be conducted that will help 
guide the restoration projects.  Table 15 below describes two such studies that will occur in the 
Middle Green River subwatershed.  
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Table 15. Middle Green River studies: Green/Duwamish Ecosystem Restoration Project. 

Study Name Objective Description 

Factor of 
Decline 

Addressed 
Baseline biological 
evaluation 

Estimate current fish 
populations 

Utilize data from the RM 34 screw 
trap to: 
1. Determine the location and 

timing of migratory fish on a 
reach scale 

2. Estimate current fish 
populations to determine if the 
restoration projects are helpful 
at a population level 

3. Provide information for ESA 
consultations needed for the 
large woody debris and gravel 
projects. 

None; fills data 
gap 

Hydrologic and 
engineering 
management plan 

Determine hydrologic and 
geomorphic constraints on 
and needs of the gravel and 
large woody debris projects 

Develop a hydrologic model and 
conduct a geomorphic analysis of 
the mainstem Green River and its 
key tributaries 

None; fills data 
gap 
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Lower Green River Subwatershed 

 
 
 
 

Background 
The Lower Green River subwatershed begins at RM 32 and extends 21 miles to RM 11, as shown 
in Figure 7.  Springbrook Creek, Mullen Slough, and Mill Creek are the major tributaries to the 
Lower Green River.  Historically, the White River, the Cedar/Black River and the Green River all 
joined in this reach to form a single large river, the Duwamish (See Figure 2 in Chapter 2).  The 
White joined the Green near RM 31, and the Black River, which at the time also drained Lake 
Washington, joined the Green at RM 11.  In 1906, a logjam diverted the flow of the White River 
to the Puyallup River, and shortly thereafter, this arrangement was permanently engineered.  
Diversion of the White River, a glacially fed stream originating on Mt. Rainier, meant that in 
addition to a significant loss of flow and sediment, summer flows in the Green were diminished 
by about half, since the Green is not glacier-fed.  The Cedar/Black was diverted from the Green in 
1916.  Together, these diversions resulted in a reduction of drainage area of about 60 percent. 

After the diversion of the White and the Cedar/Black River, large earthen levees were built along 
the Lower Green River to further protect the valley from flooding.  About 80 percent of the river 
upstream from RM 17 has a levee or revetment on at least one bank.  These levees and other land 
use changes have reduced the amount of habitat available to salmon in the Lower Green River 
subwatershed, particularly refuge habitats.   

Residential development constitutes about half of the subwatershed area, with industrial and 
commercial development comprising an additional 27 percent.  Mixed uses, parks, and 
agriculture comprise the remaining land uses.  Jurisdictions located in the Lower Green River 
subwatershed include the cities of Algona, Auburn, Federal Way, Kent, Renton, SeaTac, and 
Tukwila, and unincorporated King County.  Virtually all of the Lower Green River subwatershed 
is on the urban side of the urban growth area line (Figure 1).  Additional population density is 
therefore anticipated for this area, and potential receiving sites for development rights transfers 
could be located in this subwatershed.  

Fish Use 
Currently the Lower Green River mainstem is used for upstream and downstream migration for 
all salmon species, including bull trout, that occur in the watershed.  Historically, this reach was 
important for juvenile rearing, especially for chinook, chum, and pink salmon.  It is assumed that 
rearing continues today but the extent of juvenile use is suspected to be limited due to severe 
hydromodification in this reach.  Some spawning habitat for salmon is provided in the upper 
portions of this mainstem reach, although spawning and rearing are limited due to lack of gravel 
bars and riffles, shallow river margins, low velocity or off-channel areas, and cover. 

The tributaries in the Lower Green River generally do not support chinook salmon spawning, but 
some support coho salmon and cutthroat trout.  Some tributaries, especially near their mouths, 
may support juvenile rearing or refuge habitat for all species of salmon. 
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Factors of Decline and Strategy 

Urbanization, water diversions, revetments, and levees have adversely affected salmon habitat in 
the Lower Green River.  Dam flow manipulation and revetments and levees have lowered the 
river so that it wets only a portion of the former floodplain and has disconnected side-channels 
and off-channel habitat from the river.  The armoring and simplification of the mainstem have 
resulted in a lack of instream habitat complexity, including a lack of large woody debris.  Low 
flows have created barriers to adult salmon migration, and urbanization has led to chronic water 
quality problems and severely reduced riparian habitats and functions.  Because floodwaters no 
longer annually recharge groundwater, cool summer groundwater flows to the river also are 
reduced.  

Urbanization and other human activities also have negatively affected tributaries to the Lower 
Green River.  Factors of decline in the tributaries include the loss of forest cover and an increase 
in impervious surfaces, leading to hydrologic disruptions to stream flow, channel degradation, 
and increased sedimentation.  Roads contribute runoff and create fish passage barriers.  Water 
quality in the tributaries is degraded, streams are channelized, and non-native species have 
invaded. 

The WRIA 9 Strategy calls for actions to address these problems in the Lower Green River.  
Several factors are identified as important for restoring this reach, including protection of areas 
that provide critical habitat or have reasonable potential for improvement; connection of the 
mainstem with the floodplain, side, and off-channel habitat; rehabilitation and enhancement of 
habitat; and mainstem water quality.  In tributaries, the Strategy recommends restoring access for 
adult and juvenile salmon.  In addition, the WRIA 9 Strategy recommends studying juvenile 
salmon survival in the Lower Green River, including behavior, growth, survival rates, and 
habitat carrying capacity. 

Near-Term Actions 

Only one of the near-term actions is exclusive to the Lower Green River.  A second action 
focuses on restoration and applies more broadly to the Lower Green River, Elliott 
Bay/Duwamish, and Nearshore subwatersheds.  This broadly focused restoration action is 
described here and also is referenced in the other subwatershed sections.  A third action, focused 
on restoration opportunities on agricultural lands, is similar to MG Action 2.  Two study 
recommendations for the Lower Green River also have been identified.  The actions described 
earlier in the WRIA-wide chapter of this document also apply and are meant to be implemented 
in this subwatershed. 

 wp1   /01-01876-000  current wria9 ntaa.doc 

 80  WRIA 9 Near-Term Action Agenda 



S E A T A C

E S
I N E S

M
ill

C
re

ek

Black
River

Green River

12

13

14

15

16

17

18

19

20

21
22

23

24

25

26

27

28

28

30

31

0 1 2

N

December 2001

  Figure 7
  

Lower Green River
Subwatershed

River Mile and Number

Subwatershed Boundary

River

Urban Growth Boundary

Open Water

Incorporated Area

28

Note:  
River miles were estimated from "Catalog of Washington 
Streams and Salmon Utilization", (Williams, et al. 1975). 

R E N T O NT U K W I L A

SEATAC

A L G O N A

A U B U R N

K E N T

Department of 
Natural Resources and Parks

Water and Land Resources Division
GIS and Visual Communications & Web Units
0203 07 NTAA.ai  MD,WGC,MD,SK



 



Chapter 4–Lower Green River Subwatershed  

  LG Action 1: Incorporate recommendations that support salmon habitat needs into 
Mill Creek Reconnaissance and Action Plans developed in WRIA 9, with an emphasis on 
proposals that support juvenile chinook salmon rearing (to the extent practical within budget 
constraints and consistent with the goal of protecting agricultural lands). 

King County is working together with Kent, Auburn, and other interested parties to generate a 
targeted set of projects, policies, and research recommendations to improve conditions for 
agricultural lands, flood plain management and 
conveyance, and fish habitat in the Mill Creek 
basin. 16  The intent of the plan is to balance 
these sometimes-conflicting objectives.  WRIA 9 
recommends that the proposed actions 
incorporate salmon habitat restoration elements 
where possible and take care to not foreclose 
future fish-habitat restoration opportunities in the 
downstream portions of the basin.  The 
downstream portions of Mill Creek and Mullen 
Slough present an opportunity for salmon refugia 
within an otherwise highly urbanized portion of 
the WRIA.  

 Benefit to salmon:  Including the needs 
of salmon as Reconnaissance and 
Action Plans are developed may help 
identify opportunities to protect, conn
or restore habitat that would otherwise 
go unidentifie

ect, 

d. 
 Link to Strategy:  Restore aquatic and 

riparian habitat within tributaries. 
 Implementation:  As basin planning 

efforts are scoped, inclusion of studies 
that focus on salmon should be 
considered. 

 Approximate cost:  Largely staff time. 

  LG Action 2: Restore Lower Green River, Elliott Bay/Duwamish, and Nearshore 
habitats.  

The goal of this action is to identify restoration sites in the Lower Green River, Elliott 
Bay/Duwamish, and Nearshore subwatersheds.  
Several projects are already identified; those 
related to the Lower Green River include 
projects in the Green/Duwamish Ecosystem 
Restoration Project and sites targeted by the 
Green River Flood Control Zone District.  
Additional key restoration projects may need to 
be developed in this reach, as there is little in the 
way of off-channel habitat.  LG Study 1, 
described below, would help in identifying key 
areas in which to create or enhance habitat.  
WW Action 15 will provide a process for 
identifying new restoration projects. 

 Benefit to salmon:  Restoring habitat in 
the Lower Green will support juvenile 
salmon rearing and migration. 

 Link to Strategy:  Restore aquatic 
habitat within the mainstem. 

 Implementation: The WRIA will provide 
support to existing projects.  WW Action 
15 will develop a process to identify new 
projects.  This action should be 
conducted within that process. 

 Approximate cost:  Varies by project. 

                                                      
16 It is anticipated that the Mill Creek Action Plan will identify data collection and research priorities for establishing 
long-term salmon conservation goals for the Mill Creek basin.  The overall plan will contain the following types of 
recommendations: capital projects, ongoing maintenance, policies, research, and monitoring.  
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  LG Action 3:  Identify and pursue opportunities on agricultural lands to enhance or 
restore high quality salmon habitats while maintaining viable agriculture.  

The intent of this action is to improve overall salmon habitat while preserving or enhancing 
agricultural opportunities.  Agricultural activities within the Mill Creek basin (including Mullen 
Slough) occur adjacent to streams that provide refuge and rearing for salmonids.  Currently deed 
restrictions and other public policies and regulations create limitations for salmon habitat 
restoration activities on agricultural lands, both on lands that are part of the Farmland 
Preservation Program (FPP) and on other lands.  Restoration projects on FPP properties must be 
designed and installed in a manner that will 
ensure that the county's obligation to preserve the 
property for agricultural purposes remains intact.  
The Conservation Reserve Enhancement Program, 
a joint partnership between the State of 
Washington and the U.S. Department of 
Agriculture, is one opportunity to enhance salmon 
habitat through landowner incentives.  King 
County should work with property owners to 
identify sites, particularly along Lower Mullen 
Slough and Lower Mill Creek, where habitat 
restoration projects could be pursued without 
compromising viable agricultural uses of the land.   

 Benefit to salmon:  Improving salmon 
habitat in the Mill Creek basin and 
Mullen Slough will enhance the rearing 
functions of these areas. 

 Link to Strategy:  Restore aquatic 
habitat. 

 Implementation:  King County should 
work with the agricultural community to 
pursue opportunities while maintaining 
viable agricultural use of the land. 

 Approximate cost:  Unknown, mostly 
staff costs. 

   LG Study 1: Conduct Lower Green River baseline habitat mapping.   
This study will establish a baseline for monitoring of the Lower Green River.  Physical habitat 
within the current active channel should be documented using available photographs and field 
surveys.  A GIS basemap should be developed from the information to support long-term 
monitoring.   

Protocols will be established for key habitat parameters and their measurement.  These protocols 
will be carefully developed to maximize their ability to accurately reveal future habitat trends 
and to ensure consistency with other efforts in the watershed.  For example, these protocols 
should mesh with the U.S. Army Corps of 
Engineers' baseline habitat mapping of the 
Middle Green River.  At a minimum, this 
monitoring plan will specify data collection 
methodologies needed to develop the following 
information: a habitat unit map, pool frequency 
and area, large woody debris distribution, coarse 
and fine sediment distribution, and flow-related 
barriers to upstream fish passage.  The data 
collected in this study and in EBD Study 1 will 
inform WW Action 1 and WW Action 3. 

 Benefit to salmon:  A better 
understanding of the distribution and 
quality of habitat in the Lower Green 
River will enable WRIA 9 to identify sites 
for protection and habitat restoration. 

 Link to Strategy:  Study to fill data gaps.
 Implementation: The WRIA 9 Technical 

Committee will oversee this project.  King 
County will manage the day-to-day 
activities of this project. 

 Approximate cost:  $50,000 
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  LG Study 2: Establish a water-quality sampling site at River Mile 21.   

This action would establish an additional water 
quality sampling site on the mainstem Green 
River, downstream of Mullen Slough, at 
approximately RM 21.  Samples collected at the 
site would be analyzed for temperature, 
dissolved oxygen, total suspended solids, 
turbidity, and other water quality data important 
for salmon.  The monitoring should occur over 
a period of five years. 

Summary of WRIA-Wide Near-Term Actions  

The following near-term actions apply to each subwatershed in WRIA 9. 

 WW Action 1: Develop an inventory of currently productive fish habitat in WRIA 9 based 
on the Reconnaissance Assessment and additional research, and identify the habitat-
forming processes associated with that habitat.   

 WW Action 2: Protect habitat and habitat-forming processes identified in WW Action 1 or 
where other efforts have identified important habitat.    

 WW Action 3: Determine fish use and habitat priorities within jurisdictions.   
 WW Action 4: Apply existing incentives (and where necessary, develop new incentives) 

for protection of salmon habitat in WRIA 9.   
 WW Action 5: Identify existing educational and outreach materials for promoting salmon 

conservation messages and make them available for use by all on a website or on loan.   
 WW Action 6: Encourage people to contribute personally to salmon conservation through 

high-visibility, enticing outreach efforts focused on the theme of lawn and garden care. 
 WW Action 7: Improve enforcement of existing regulations that protect salmon and 

salmon habitat.   
 WW Action 8: Evaluate adequacy of existing regulations to protect riparian buffers and 

improve them where necessary to maintain functions that protect fish habitat.   
 WW Action 9: Promote the use of alternative shoreline protection techniques. 
 WW Action 10: Evaluate and improve erosion and sediment control programs to reduce 

sediment entering salmon-bearing streams.   
 WW Action 11: Adopt stormwater standards that protect salmon.   
 WW Action 12: Develop programs and protocols for the maintenance of stormwater 

systems and facilities to reduce entry of sediment to salmon streams. 
 WW Action 13: Review road maintenance practices and adopt written operating 

procedures to reduce potential impacts to salmon and other pollutants and salmon 
habitat. 

 WW Action 14: Review parks and grounds maintenance procedures and adopt written 
best management practices that protect salmon and salmon habitat.   

 WW Action 15: Develop a comprehensive, WRIA-wide process to identify, develop, and 
prioritize projects that benefit salmon and carry out the WRIA 9 Strategy. 

 WW Action 16: Create combined naturalist and stewardship activities across WRIA 9.   

 Benefit to salmon:  The data gathered 
in this study will identify and help the 
WRIA address water quality problems in 
the Lower Green. 

 Link to Strategy:  Study to fill data gaps 
about habitat carrying capacity. 

 Implementation: The WRIA 9 Technical
Committee will oversee this work.  

 Approximate cost:  $5,000 
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 WW Action 17: Encourage the restoration of riparian buffers. 
 WW Action 18: Implement Phase 1 of the Ecosystem Restoration Project. 
 WW Action 19: Evaluate fish passage barriers at the local jurisdiction level.   
 WW Study 1: Monitor habitat restoration projects to determine fish response and apply 

the information to future projects. 
 WW Study 2: Identify which factors are limiting to salmon populations by subwatershed. 
 WW Study 3: Develop a research framework for assessing juvenile salmon survival in 

WRIA 9. 
 WW Study 4: Support the Green/Duwamish Water Quality Assessment. 
 WW Study 5: Conduct an assessment of large woody debris recruitment in WRIA 9. 
 WW Study 6: The WRIA 9 Planning Work Group, WRIA 9 Technical Committee, Central 

Puget Sound Water Suppliers Forum, and other appropriate agencies should work 
together to understand and evaluate the water budget for people and fish in the WRIA. 

 WW Study 7: Develop mechanisms to increase collaboration and coordination in 
scientific work directed toward salmon recovery. 

 

Current Efforts  

Jurisdiction Efforts 

Jurisdictions in the Lower Green River subwatershed are taking action to protect resources 
within the subwatershed.  Since 1998, when the listing of chinook salmon was imminent, most 
jurisdictions in the Lower Green River subwatershed have examined their policies and practices 
with respect to salmon.  Several jurisdictions have also expanded existing programs and initiated 
new programs and projects to improve awareness and lessen impacts to salmon.  A sample of 
these new efforts follows: 

 Auburn reduced new street widths from 32 feet to 28 feet, reducing 
impervious surface and associated stormwater runoff. 

 In 2001, Auburn adopted standard operating procedures for spill response 
that are coordinated between the fire and public works departments. 
Algona relies on Auburn for spill response.   

 Tukwila is developing an incentive program for landowners who 
voluntarily restore habitat. 

 SeaTac and King County offer rebates of surface water management fees 
to private owners of stormwater facilities who document maintenance of 
their systems. 

 Renton is developing a wetland mitigation bank along Springbrook Creek 
that will include riparian plantings. 
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 The Washington State Department of Ecology recognized Federal Way for 
its stormwater management efforts in 1998. 

 Kent has a comprehensive water conservation program. 

Appendix A provides more detail about the activities of jurisdictions to protect salmon resources 
in the WRIA. 

Projects  

The projects described below are those that benefit chinook salmon and possibly bull trout, and 
for which construction is planned to start in the next five years.  All other identified projects are 
described in Appendix C.   

Jurisdiction Projects 

The jurisdictions in the Lower Green River subwatershed are planning to construct a variety of 
salmon habitat projects over the next five years, most of which are on tributaries that support 
coho salmon and cutthroat trout.  Information about these projects is in Appendices A and C.  
Table 16 below describes projects that will benefit chinook salmon or bull trout. 

Table 16. Lower Green River projects: WRIA jurisdictions. 

Project Name 
and Status Project Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed Jurisdiction 
Nelson Place 
side channel 
 
Status:  

Reconnection of 
abandoned river 
channel to create 
side channel  

Increases 
habitat 
complexity for 
all species 

Hydro-
modification  

Connect 
mainstem with 
side channels 

Tukwila 

Gilliam Creek 
fish barrier 
removal 
 
Status:  

Retrofit existing 
108-inch flap gate to 
allow fish passage 

Opens up 
habitat for all 
species 

Fish passage Restore access to 
tributaries 

Tukwila 

West Hill 
Springs 
channel 
improvement 
 
Status: 

Reduce sediment 
loading to Mill 
Creek and improve 
habitat in spring 
area and tributary 
connection to Mill 
Creek 

Improves water 
quality for 
chinook, chum, 
coho, cutthroat, 
and winter 
steelhead 

Water quality Protect habitat-
forming 
processes 

Auburn 
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Project Name 
and Status Project Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed Jurisdiction 
Central 
conveyance 
storage and 
water quality 
improvement 
 
Status:  

Two-phase study to 
map the flood plain 
of Mill Creek and 
determine how to 
manage future 
development.  
Involves acquisition 
and construction.  

Improves water 
quality for 
chinook, chum, 
coho, cutthroat, 
and winter 
steelhead 

Water quality Protect habitat-
forming 
processes 

Auburn 

Green River 
Natural 
Resources 
Area 
enhancement 
project 
Status: (on-
going) 

Multi-purpose 
stormwater 
management/ 
wetland 
enhancement/ 
wildlife  and 
fisheries habitat 
project comprising 
300 acres on 
Springbrook Creek 

Improves water 
quality for 
chinook, chum, 
coho, cutthroat, 
and winter 
steelhead 

Water quality, 
hydrology, 
riparian 
conditions, fish 
passage 

Protect habitat-
forming 
processes 

Kent 

 

Salmon Recovery Funding Board and King Conservation District Projects 

WRIA 9 recommends projects for funding to two organizations: the Salmon Recovery Funding 
Board and the King Conservation District.  The Salmon Recovery Funding Board is a state 
organization that disburses grants for salmon habitat projects. The WRIA 9 Steering Committee 
selects projects to send to the Salmon Recovery Funding Board for its consideration.  Property 
owners in King County support the King Conservation District with a $5-per-parcel annual fee.  
The King Conservation District devotes three-fifths of this fee from parcels within WRIA 9 to 
salmon, water quality, and flooding projects in WRIA 9.  The WRIA 9 Forum approves projects 
to send to the King Conservation District Board for their consideration for this funding. 

No projects in the Lower Green River subwatershed are currently planned using these funding 
sources.  

Green River Flood Control Zone District Projects 

The Green River Flood Control Zone District is an interjurisdictional flood hazard and resource 
management program.  The District provides a funding source for the operation and maintenance 
of levees, revetments, and pump stations along the Lower Green River via the Green River Basin 
Program interlocal agreement between King County and the cities of Tukwila, Kent, Auburn, 
and Renton.   

All Green River Flood Control Zone District levee and revetment projects are retrofitted using 
biostabilization design techniques that significantly improve in-stream salmon and riparian 
habitat.  The projects also incorporate the maximum amount of facility setback possible, given 
physical site constraints, in order to achieve habitat restoration and flood hazard reduction.  
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Table 17 below describes the habitat elements of the eight projects that the Green River Flood 
Control Zone District plans to undertake over the next five years.  

Table 17. Lower Green River projects: Green River Flood Control Zone District. 

Project Name 
and Status Project Description Benefits to Salmon 

Factors of Decline 
Addressed 

Strategy Elements 
Addressed 

Segale Levee 
(RM 15.4) 
 
 
Status: 

Restore in-stream and 
riparian habitat, replace 
non-native vegetation with 
native, reduce erosion, add 
large woody debris 

Restores habitat 
complexity and 
function for all 
species 

Riparian condition, 
sediment transport, 
hydromodification 

Rehabilitate 
aquatic habitat in 
the mainstem 

Desimone 
Levee (RM 
15.4 to 15.6) 
 
Status: 

Restore in-stream and 
riparian habitat, replace 
non-native vegetation with 
native, reduce erosion, add 
large woody debris 

Restores habitat 
complexity and 
function for all 
species 

Riparian condition, 
sediment transport, 
hydromodification 

Rehabilitate 
aquatic habitat in 
the mainstem 

Boeing Levee 
(RM 17.7) 
 
Status: 

Restore in-stream and 
riparian habitat, replace 
non-native vegetation with 
native, reduce erosion, add 
large woody debris 

Restores habitat 
complexity and 
function for all 
species 

Riparian condition, 
sediment transport, 
hydromodification 

Rehabilitate 
aquatic habitat in 
the mainstem 

Frager Road 
revetment (RM 
18) 
 
Status: 

Restore in-stream and 
riparian habitat, replace 
non-native vegetation with 
native, reduce erosion, add 
large woody debris 

Restores habitat 
complexity and 
function for all 
species 

Riparian condition, 
sediment transport, 
hydromodification 

Rehabilitate 
aquatic habitat in 
the mainstem 

Narita Levee 
(RM 21.0 to 
21.2) 
 
Status: 

Restore in-stream and 
riparian habitat, replace 
non-native vegetation with 
native, reduce erosion, add 
large woody debris 

Restores habitat 
complexity and 
function for all 
species 

Riparian condition, 
sediment transport, 
hydromodification 

Rehabilitate 
aquatic habitat in 
the mainstem 

Pipeline Levee 
(RM 21.9) 
 
Status: 

Restore in-stream and 
riparian habitat, replace 
non-native vegetation with 
native, reduce erosion, add 
large woody debris 

Restores habitat 
complexity and 
function for all 
species 

Riparian condition, 
sediment transport, 
hydromodification 

Rehabilitate 
aquatic habitat in 
the mainstem 

Lower Mullen 
Slough 
restoration  
(RM 23.8) 
 
Status: 

Create off-channel pools 
and refuge, restore riparian 
zone and adjacent 
wetlands, eradicate 
invasive plant species, and 
restore upland riparian area 
east of the slough 

Restores habitat 
complexity and 
function for chinook 
and coho 

Riparian condition, 
hydromodification, 
non-native species 

Rehabilitate 
aquatic habitat in 
the tributaries 
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Project Name 
and Status Project Description Benefits to Salmon 

Factors of Decline 
Addressed 

Strategy Elements 
Addressed 

Fenster 
Revetment 
(RM 32.0) 
 
 
Status: 

Reconnect mainstem to 
Pautski Slough, restore in-
stream and riparian habitat, 
replace non-native 
vegetation with native, 
reduce erosion, add large 
woody debris 

Provides access to 
flood refuge habitat, 
restores habitat 
complexity and 
function for all 
species 

Riparian condition, 
sediment transport, 
hydromodification 

Connect mainstem 
with floodplain 
habitat, rehabilitate 
aquatic habitat in 
the mainstem 

 

Green/Duwamish Ecosystem Restoration Project 

As described in the Upper Green River subwatershed section, the Green/Duwamish Ecosystem 
Restoration Project is a joint effort of the WRIA 9 jurisdictions and the U.S. Army Corps of 
Engineers.  In Phase 1 of this program, 20 projects will be built in several subwatersheds of 
WRIA 9.  Table 18 below describes the projects that benefit chinook salmon or bull trout that 
will be constructed in the Lower Green River subwatershed. 

Note that the volunteer revegetation and large woody debris placement projects described in 
Table 11, Middle Green River projects, and the water quality studies described in Table 6, Upper 
Green River studies, will be carried out in the Lower Green River subwatershed. 

Table 18. Lower Green River projects: Green/Duwamish Ecosystem Restoration Project. 

Project Name 
and Status Project Description Benefit to Salmon 

Factors of Decline 
Addressed 

Strategy Element 
Addressed 

Green River 
Park (RM 24) 
 
Status: 

Construct 600-foot 
backwater slough 

Creates off-channel 
habitat for all species 

Hydromodification, 
riparian condition 

Connect 
mainstem with 
floodplain habitat 

Horsehead 
Bend (RM 26) 
 
Status: 

Excavate 1300-foot side 
channel along the 
alignment of an old river 
channel 

Creates side-channel 
habitat for all species 

Hydromodification, 
riparian condition 

Connect 
mainstem with 
side-channel 
habitat 

Mainstem 
Maintenance 
(Boeing and 
Fenster sites) 
 
Status: 

Construct bioengineering 
alternatives to bank 
stabilization and relocate 
the bank landward of its 
present location where 
possible 

Increase habitat 
complexity and 
quality for all species 

Hydromodification, 
riparian condition 

Rehabilitate 
aquatic habitat in 
the mainstem 
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Studies 

Jurisdiction Studies 

Jurisdictions in the Lower Green River subwatershed collect data that will help them to make 
better management decisions.  Table 19 below describes one such study that will collect data 
about salmon use of the Lower Green River. 

Table 19. Lower Green River study: WRIA jurisdictions. 

Study Name Objective Project Description 

Factors of 
Decline 

Addressed 
Jurisdiction 
and Partners 

Black River 
smolt counts 

Determine extent of 
smolt usage of 
Springbrook Creek 

Smolt counter in Black 
River Pump station counts 
smolts in Springbrook 
Creek 

Fish passage Kent (lead), 
King County, 
Renton 

 

Green River Flood Control Zone District Studies 

The Green River Flood Control Zone District, described above under Projects, conducts 
monitoring of its habitat projects to determine the effectiveness of project design elements.  
Table 20 below describes this effort. 

Table 20. Lower Green River study: Green River Flood Control Zone District. 

Study Name Objective Project Description 
Factors of Decline 

Addressed 
Green River Bank 
Stabilization 
Project 
Monitoring 

Evaluate the effectiveness of 
mitigation elements of recent 
and upcoming bank 
stabilization projects   

Includes vegetation, large 
woody debris and juvenile 
salmonid monitoring at 
several project sites on the 
lower Green River 

Rehabilitate 
aquatic habitat in 
the mainstem 
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Elliott Bay/Duwamish Subwatershed 
 
 
 
 

Background 

The Duwamish estuary begins at RM 11, at the upper limit of tidal influence and the confluence 
of the Black River with the Green River (Figure 8).  The Duwamish River flows past scattered 
urban parks and single- and multi-family residences, as well as scores of industrial and 
commercial sites, on its way to Elliott Bay.  The upper portion of the Duwamish has been diked 
and leveed, while the lower Duwamish industrial area has been dredged and filled.  As a result, 
the Duwamish has lost 100 percent of its tidal swamps and 97 percent of its marshes.  Docks and 
piers line Elliott Bay, and both the bay and estuary are extensively armored. 

Industrial (43 percent) and residential (39 percent) development is the primary land use in the 
Elliott Bay/Duwamish subwatershed.  The subwatershed is primarily urban in character and 
includes the cities of Tukwila and Seattle.  All of the Elliott Bay/Duwamish subwatershed is on 
the urban side of the urban growth area line (Figure 1).  Additional population density is 
therefore anticipated for this area, and potential receiving sites for development rights transfers 
could be located in this subwatershed.  

Fish Use 

The Duwamish estuary provides a vital link in anadromous salmon life cycles.  Juveniles of all 
species rear, take refuge, and acclimate to salt water in the Duwamish.  In particular, chinook and 
chum salmon are known to depend upon estuaries.  Native char (bull trout/Dolly Varden) adults 
and subadults  have been observed in the Duwamish.  Adult anadromous salmon use the 
Duwamish River to transition back to fresh water and to migrate to freshwater spawning areas. 

Factors of Decline and Strategy 

Urban and industrial development has taken its toll on the Elliott Bay/Duwamish.  Factors of 
decline in this subwatershed include the loss of the swamps, marshes, and tidal mudflats that 
once formed the estuary, simplification of the channel, degradation of riparian functions, and 
pollution of water and sediment.  In the tributaries, urbanization has led to fish passage barriers, 
small patches of disconnected marginal habitat, altered hydrology and channel stability, and 
reduced water quality. 

The WRIA 9 Strategy emphasizes the importance of ensuring juvenile salmon survival in the 
Lower Green River, Elliott Bay/Duwamish, and Nearshore subwatersheds.  In the near term, the 
Strategy calls for studies of juvenile salmon survival aimed at determining whether a bottleneck 
exists in these subwatersheds.  The Strategy also recommends protecting habitats that are 
suitable for restoration or are functioning well, reconnecting the mainstem with the floodplain 
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and side channels, and removing fish passage barriers in the larger tributaries.  In addition, the 
Strategy identifies a number of types of restoration projects for the Elliott Bay/Duwamish 
subwatershed, including recreating intertidal habitat by moving back banks, reducing slopes, and 
excavating filled areas to restore tidal circulation.  The Strategy also calls for enhancing habitat 
quality by softening shorelines, establishing conditions for deposition of sediment and organic 
matter, and increasing areas of marsh and riparian vegetation.  

Near-Term Actions 

The following near-term action for the Elliott Bay/Duwamish subwatershed supplements those 
that apply to the entire WRIA. 

   EBD Action 1: Restore Elliott Bay/Duwamish, Nearshore, and Lower Green River 
habitats. 

 Benefit to salmon:  Restoring of habitat 
in the Duwamish will provide vital 
support to juveniles as they transition 
from fresh to salt water. 

 Link to Strategy:  Restore and/or 
increase habitat area. 

 Implementation: The WRIA will provide 
support to existing projects.  WW Action 
15 will develop a process to identify new 
projects.  This action should be 
conducted within that process. 

 Approximate cost: Varies by project. 

A wide variety of restoration projects already are 
in the planning stages for sites in the Elliott 
Bay/Duwamish subwatershed.  WRIA 9 should 
support these projects as appropriate and feasible. 
EBD Study 1, described below, would help in 
identifying key areas in which to create or 
enhance habitat.  The juvenile salmon survival 
framework (see WW Study 3), once developed, 
may point to new restoration actions that could 
be pursued.  WW Action 15 will provide a 
process for identifying new restoration projects. 

   EBD Study 1: Conduct baseline habitat mapping in the Elliott Bay/Duwamish 
subwatershed.   

This study, in combination with LG Study 1, 
will establish a baseline for monitoring of the 
Lower Green River, the Duwamish, and Elliott 
Bay.  Physical habitat within the current active 
channel will be documented using available 
photographs and field surveys.  A GIS basemap 
will be developed from the information to 
support long-term monitoring.   

Protocols will be established for key habitat 
parameters and their measurement.  These 
protocols will be carefully developed to 
maximize their ability to accurately reveal future habitat trends and to ensure consistency with 

 Benefit to salmon:  A better 
understanding of the distribution and 
quality of habitat in Elliott Bay will enable 
WRIA 9 to identify sites for protection 
and habitat restoration. 

 Link to Strategy:  Study to fill data gaps.
 Implementation: The WRIA 9 Technical 

Committee will oversee this project.  King 
County will manage the day-to-day 
activities of this project. 

 Approximate cost:  $50,000 
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other efforts in the watershed.  For example, these protocols should mesh with the U.S. Army 
Corps of Engineers' baseline habitat mapping of the Middle Green River.  At a minimum this 
monitoring plan should specify data collection methods needed to develop the following 
information: a habitat unit map, pool frequency and area, large woody debris distribution, coarse 
and fine sediment distribution, and flow-related barriers to upstream fish passage.  The data 
collected in this study and in LG Study 1 will inform WW Action 1 and WW Action 3. 

Summary of WRIA-Wide Near-Term Actions  

The following near-term actions apply to each subwatershed in WRIA 9. 

 WW Action 1: Develop an inventory of currently productive fish habitat in WRIA 9 based 
on the Reconnaissance Assessment and additional research, and identify the habitat-
forming processes associated with that habitat.   

 WW Action 2: Protect habitat and habitat-forming processes identified in WW Action 1 or 
where other efforts have identified important habitat.    

 WW Action 3: Determine fish use and habitat priorities within jurisdictions.   
 WW Action 4: Apply existing incentives (and where necessary, develop new incentives) 

for protection of salmon habitat in WRIA 9.   
 WW Action 5: Identify existing educational and outreach materials for promoting salmon 

conservation messages and make them available for use by all on a website or on loan.   
 WW Action 6: Encourage people to contribute personally to salmon conservation through 

high-visibility, enticing outreach efforts focused on the theme of lawn and garden care. 
 WW Action 7: Improve enforcement of existing regulations that protect salmon and 

salmon habitat.   
 WW Action 8: Evaluate adequacy of existing regulations to protect riparian buffers and 

improve them where necessary to maintain functions that protect fish habitat.   
 WW Action 9: Promote the use of alternative shoreline protection techniques. 
 WW Action 10: Evaluate and improve erosion and sediment control programs to reduce 

sediment entering salmon-bearing streams.   
 WW Action 11: Adopt stormwater standards that protect salmon.   
 WW Action 12: Develop programs and protocols for the maintenance of stormwater 

systems and facilities to reduce entry of sediment to salmon streams. 
 WW Action 13: Review road maintenance practices and adopt written operating 

procedures to reduce potential impacts to salmon and other pollutants and salmon 
habitat. 

 WW Action 14: Review parks and grounds maintenance procedures and adopt written 
best management practices that protect salmon and salmon habitat.   

 WW Action 15: Develop a comprehensive, WRIA-wide process to identify, develop, and 
prioritize projects that benefit salmon and carry out the WRIA 9 Strategy. 

 WW Action 16: Create combined naturalist and stewardship activities across WRIA 9.   
 WW Action 17: Encourage the restoration of riparian buffers. 
 WW Action 18: Implement Phase 1 of the Ecosystem Restoration Project. 
 WW Action 19: Evaluate fish passage barriers at the local jurisdiction level.   
 WW Study 1: Monitor habitat restoration projects to determine fish response and apply 

the information to future projects. 
 WW Study 2: Identify which factors are limiting to salmon populations by subwatershed. 
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 WW Study 3: Develop a research framework for assessing juvenile salmon survival in 
WRIA 9. 

 WW Study 4: Support the Green/Duwamish Water Quality Assessment. 
 WW Study 5: Conduct an assessment of large woody debris recruitment in WRIA 9. 
 WW Study 6: The WRIA 9 Planning Work Group, WRIA 9 Technical Committee, Central 

Puget Sound Water Suppliers Forum, and other appropriate agencies should work 
together to understand and evaluate the water budget for people and fish in the WRIA. 

 WW Study 7: Develop mechanisms to increase collaboration and coordination in 
scientific work directed toward salmon recovery. 

 

Current Efforts  

Jurisdiction Efforts 

Jurisdictions are acting to protect the Elliott Bay/Duwamish and its tributaries.  Tukwila offers a 
program to help educate citizens on salmon-friendly gardening choices.  The city also has 
participated in and helped organize volunteer activities such as Salmon in the Classroom, 
planting projects, and storm drain stenciling.  Seattle has staff members with special expertise, 
including a fish biologist and a site inspection team, who work with developers as they respond 
to salmon conservation issues before development occurs, in order to flag and address any 
potential issues.  A variety of incentives are available to private landowners to transfer 
development from rural areas in exchange for additional building height in the City of Seattle 
and to those who wish to reduce water consumption.  Seattle also recently published its Urban 
Blueprint (2001), which sets forth the scientific framework under which the city will develop 
capital projects and evaluate programs and policies to support salmon recovery.  More 
information about these activities is in Appendix A. 

Non-Profit and Other Stakeholder Programs 

The Port of Seattle owns and operates a wide variety of facilities in the Duwamish and Elliott 
Bay.  As part of its Harbor Redevelopment Strategy, the Port designs its projects so that they 
limit overwater coverage, limit existing sources of contamination, and use inert construction 
materials.  The Port has developed 10 environmental guidelines as part of its strategy, including 
maximization of environmental benefits and processes, improvement of Duwamish estuary 
habitats and fisheries, and evaluation of cumulative effects. 

Projects 
Jurisdiction Projects 

Jurisdictions are acting to protect and restore habitat in the Duwamish and Elliott Bay.  The 
projects described below in Table 21 provide benefit to chinook salmon or bull trout.  
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Table 21. Elliott Bay/Duwamish projects: WRIA jurisdictions. 

Project Name 
and Status Project Description 

Benefit to 
Salmon 

Factors of Decline 
Addressed Jurisdiction and Partners 

Spokane St. 
bridge public 
access site 
 
Status:  

Lay back shoreline to 
create more shallow 
habitat at upper and 
middle tidal elevations 

Creates rearing 
habitat for all 
species 

Loss of habitat in 
migratory corridor 

Seattle (lead), Port of 
Seattle, and King County 

Georgetown 
pump station 
 
Status:  

Create intertidal habitat 
focused on upper and 
middle tidal elevations 

Creates rearing 
habitat for all 
species 

Loss of habitat in 
migratory corridor 

Seattle (lead) and possibly 
the U.S. Army Corps of 
Engineers 

1st Ave. 
Southbridge 
site 
 
Status:  

Create intertidal habitat 
focused on upper and 
middle tidal elevations 

Creates rearing 
habitat for all 
species 

Loss of habitat in 
migratory corridor 

Seattle (lead) and possibly 
the U.S. Army Corps of 
Engineers and the 
Washington State 
Department of 
Transportation 

City Light 
South 
 
Status: 

Restore the upper and 
middle intertidal zones 
through regrading of the 
shoreline and riparian 
plantings. 

Creates rearing 
habitat for all 
species 

Loss of habitat in 
the migratory 
corridor 

Seattle 

Duwamish 
Waterway Park 
 
Status: 

Restore approximately 
0.5 acre of intertidal 
mudflats and surround 
with native plantings 

Creates rearing 
habitat for all 
species 

Loss of habitat in 
the migratory 
corridor 

King County (lead), U.S. 
Army Corps of Engineers 

Codiga Farms 
side channel 
 
Status: 

Construction of side 
channel and inter-tidal 
marsh 

Creates rearing 
habitat for all 
species 

Loss of habitat in 
the migratory 
corridor 

Tukwila (lead), U.S. Army 
Corps of Engineers 

 

Salmon Recovery Funding Board and King Conservation District Projects 

WRIA 9 recommends projects for funding to two organizations: the Salmon Recovery Funding 
Board and the King Conservation District.  The Salmon Recovery Funding Board is a state 
organization that disburses grants for salmon habitat projects.  The WRIA 9 Steering Committee 
selects projects to send to the Salmon Recovery Funding Board for its consideration.  Property 
owners in King County support the King Conservation District with a $5-per-parcel annual fee.  
The King Conservation District devotes three-fifths of this fee from parcels within WRIA 9 to 
salmon, water quality, and flooding projects in WRIA 9.  The WRIA 9 Forum approves projects 
to send to the King Conservation District Board for its consideration for this funding. 
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One project in the Elliott Bay/Duwamish subwatershed, developed by the Environmental 
Coalition of South Seattle, was submitted for funding in the 2001 Salmon Recovery Funding 
Board grant process.  (In April 2002, the Salmon Recovery Funding Board decided not to fund 
this project.)  Table 22 below describes it briefly. 

Table 22. Elliott Bay/Duwamish project proposed for funding by the Salmon Recovery 
Funding Board. 

Project Name 
and Status 

Project 
Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed Funding Source 
Duwamish 
River revival 
 
Status: 

Expand 
intertidal 
habitat 

Provides 
rearing habitat 
for all species 

Loss of habitat in 
the migratory 
corridor 

Increase 
habitat area 

Salmon Recovery 
Funding Board (not 
funded) 

 

Non-Profit and Other Stakeholder Projects 

Non-profit groups and other stakeholders are active in the Elliott Bay/Duwamish subwatershed.  
Table 23 below describes planned projects in the subwatershed.  

Table 23. Elliott Bay/Duwamish projects: Non-profit organizations and other 
stakeholders. 

Project Name 
and Status 

Project 
Description 

Benefit to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Element 

Addressed Lead Agency and Partners 
GSA Marsh, 
Hamm Creek, 
Puget Creek, 
Terminal 105, 
Turning Basin  
 
 
 
 
Status: 

Provide 
upkeep, 
stewardship 
and 
monitoring 
for these 
restoration 
projects in the 
Duwamish 
Estuary 

Maintains 
rearing 
habitat for 
all species 

Loss of habitat in 
the migratory 
corridor, non-
native species, 
alteration of 
habitat-forming 
processes 

Increase 
habitat 
quality 

People for Puget Sound (lead) 
and the U.S. Army Corps of 
Engineers, Elliott 
Bay/Duwamish Restoration 
Panel, King County, Earth 
Corps, Earth Ministry, 
Environmental Coalition of 
South Seattle, I’M A PAL 
Foundation 

LaFarge site 
 
 
 
 
 
 
Status: 

Create an 
intertidal 
slough with 
restoration of 
the upper and 
middle 
intertidal 
habitats 

Creates 
rearing 
habitat for 
all species 

Loss of habitat in 
the migratory 
corridor 

Increase 
habitat area 

Port of Seattle 
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Project Name 
and Status 

Project 
Description 

Benefit to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Element 

Addressed Lead Agency and Partners 
Terminal 105 
shoreline 
 
Status: 

Increase 
upper and 
middle 
intertidal 
habitats 

Creates 
rearing 
habitat for 
all species 

Loss of habitat in 
the migratory 
corridor 

Increase 
habitat area 

Port of Seattle 

 

Elliott Bay/Duwamish Restoration Panel Projects 

A 1991 consent decree settled a federal lawsuit against Seattle and Metro (now merged with 
King County) over contamination of the Duwamish and Elliott Bay by stormwater and combined 
sewer overflow, and established the Elliott Bay/Duwamish Restoration Panel.  Participating 
agencies include the National Oceanographic and Atmospheric Administration – National 
Marine Fisheries Service, the U.S. Fish and Wildlife Service, the Muckleshoot Indian Tribe, the 
Suquamish Tribe, the Washington State Department of Ecology, the City of Seattle, and King 
County (Metro).  The program is not intended to remedy all injuries; rather, it is intended to 
maximize benefits to the area’s natural resources.  Using $24 million from Seattle and King 
County, the Panel funds, oversees, and monitors sediment remediation ($12 million), habitat 
development ($10 million), and pollution source-control projects ($2 million).  Several of these 
projects already are complete, and several will be constructed over the next few years.  Table 24 
below briefly describes future projects. 

Table 24. Elliott Bay/Duwamish projects: Elliott Bay/Duwamish Restoration Panel. 

Project Name 
and Status Project Description Benefit to Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed 
Duwamish/Diago
nal combined 
sewer overflow 
and storm drain 
remediation 
project 
 
Status: 

Preferred plan is to dredge away 
three layers of contamination and 
backfill to grade with sand 

Cleans up 
contaminated food 
sources for all 
species 

Sediment 
quality, water 
quality 

Increase 
habitat quality 

Cecil B. Moses 
Park (North 
Winds weir) 
 
Status: 

Construct 1.03-acre intertidal basin 
with connection to the Duwamish 
on a 3.1 acre site owned by King 
County Parks 

Creates rearing 
habitat for all 
species 

Loss of habitat 
in the 
migratory 
corridor 

Increase 
habitat area 

Kenco Marine 
 
Status: 

Restore upper and middle intertidal 
habitat areas 

Create rearing 
habitat for all 
species 

Loss of habitat 
in the 
migratory 
corridor 

Increase 
habitat area 
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Green/Duwamish Ecosystem Restoration Project 

As described in the Upper Green River subwatershed section, the Green/Duwamish Ecosystem 
Restoration Project is a joint effort of the WRIA 9 jurisdictions and the U.S. Army Corps of 
Engineers.  In Phase 1 of this program, 20 projects will be built in several subwatersheds of 
WRIA 9.  Table 25 below describes the projects that benefit chinook salmon and bull trout that 
will be constructed in the Elliott Bay/Duwamish subwatershed. 

Note that the volunteer revegetation and possibly the large woody debris placement projects 
described in Table 11, Middle Green River projects and the water quality studies described in 
Table 6, Upper Green River studies, will be carried out in the Elliott Bay/Duwamish 
subwatershed. 

Table 25. Elliott Bay/Duwamish projects: Green/Duwamish Ecosystem Restoration 
Project. 

Project Name 
and Status Project Description 

Benefit to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Element 

Addressed 
Site One 
Duwamish 
 
Status: 

Construct intertidal marsh Creates rearing 
habitat 

Loss of habitat 
in the 
migratory 
corridor 

Increase 
habitat area 

Riverton Creek 
restoration 
 
Status: 

Plant riparian corridors, place 
large woody debris in the 
stream, remove the flap gate at 
the mouth 

Opens up and 
improves 
habitat for all 
species 

Hydro-
modification, 
fish passage 

Restore access 
to tributaries 

 
The Site One Duwamish project is underway.  Property acquisition was funded by the state 
Salmon Recovery Funding Board in 2000.  These funds helped leverage additional monies 
including grants from the following sources: 

 Washington State Department of Natural Resources Aquatic Lands 
Enhancement Account (ALEA) 

 Elliott Bay/Duwamish Restoration Panel 

 City of Seattle 

 City of Tukwila 

 King County. 

Acquisition of the restoration site property was completed in September 2001.  Restoration of the 
site is a Phase 1 project of the Ecosystem Restoration Project. 
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Studies 
Jurisdiction Studies 

The City of Seattle is collecting water quality data in the South Park area of the Duwamish.  
Table 26 below briefly describes this effort. 

Table 26. Elliott Bay/Duwamish studies: WRIA jurisdictions. 

Study Name Objective Description 

Factor of 
Decline 

Addressed 
Jurisdiction and 

Partners 

South Park 
water quality 
study 

Assess water quality 
issues associated with 
stormwater in South 
Park 

Study is still being 
developed 

Water quality City of Seattle 

 

Non-Profit and Other Stakeholder Studies 

Other organizations are active in the Elliott Bay/Duwamish subwatershed.  In particular, the Port 
of Seattle plans to conduct several studies to increase knowledge of salmon habitat and health in 
the subwatershed.  Table 27 below describes these studies. 

Table 27. Elliott Bay/Duwamish studies: Non-profit organizations and other stakeholders. 

Study Name Objective Description 
Factor of Decline 

Addressed 
Lead Agency 
and Partners 

Bull trout 
assessment 

Evaluate bull trout, 
identify juvenile and 
adult distribution and 
presence 

Consultants perform 
fish presence/absence 
surveys 

Fills data gap Port of Seattle 
(lead) and U.S. 
Fish and Wildlife 
Service 

Salmon toxicity Determine 
immunological 
effects of exposure to 
PAHs and PCBs 

Expose juvenile 
hatchery fish to PAHs 
and PCBs, analyze 
immunological 
response 

Sediment quality Port of Seattle, 
City of Seattle, 
King County, 
The Boeing 
Company 

Chinook residence 
time in Elliott Bay 
and the Duwamish 

Add precision to and 
complement existing 
work on juvenile 
residence time 

Mark and recapture 
study, still developing 
details 

Fills data gap Port of Seattle 

Nearshore and 
estuarine epibenthic 
productivity, 
juvenile salmon 
presence 

Determine epibenthic 
productivity, 
presence and 
distribution of 
juvenile fish 

Linked with East 
Waterway project, 
epibenthic samples 
taken with suction 
pumps, fish studied 
with beach seines 

Fills data gap Port of Seattle 

Sediment sampling 
in the East 
Waterway 

Fully characterize 
contamination and 
match against state 
sediment quality 
criteria  

Take and analyze 
samples in East 
Waterway 

Water quality Port of Seattle 
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Lower Duwamish Superfund Program Studies 

The Lower Duwamish Superfund Program is a federal and state cleanup action for contaminated 
sediments along the lower Duwamish Waterway.  The Superfund study area extends from just 
south of the Turning Basin (near the Norfolk combined sewer overflow) to the south end of 
Harbor Island.  The project is only for contaminated sediments and does not address upland sites, 
water quality, or any other issues associated with the river unless directly related to sediment 
contamination.  Currently, the project is in its first stage, a Phase 1 remedial investigation to use 
existing data to determine the extent of contamination, assess human and ecological risk, and 
identify candidate sites for early cleanup actions.  The second phase will include sampling to fill 
data gaps, conducting a baseline human health and ecological risk assessment, and setting 
cleanup levels for contaminated sediments.  It will identify additional areas that need to be 
cleaned up to achieve acceptable levels of risk to human health and the ecosystem and evaluate 
cleanup options.  A document called a record of decision will set cleanup levels and provide a 
cleanup plan for areas needing cleanup that have not been addressed by the early cleanup actions.  
The additional projects will be constructed in the final phase.  The Environmental Protection 
Agency and the Washington State Department of Ecology provide oversight for the project, 
while King County, Seattle, the Port of Seattle, and Boeing are voluntary partners for Phase 1.  
Table 28 below briefly describes the studies that will be conducted during Phase 1. 

Table 28. Elliott Bay/Duwamish studies: Lower Duwamish Superfund Program. 

Study Name Objective Description 
Factor of Decline 

Addressed 
Site characterization 
and risk assessment 

Characterize sediment 
problems, define exposure, 
and identify risk to humans 
and the ecosystem 

Collect all available data, assess 
risk, and identify options for 
bringing risk down to acceptable 
levels 

Sediment quality 

Fill data gaps Complete the site 
characterization 

Fill data gaps identified in site 
characterization study 

Sediment quality 

Feasibility study Determine which of suite 
of options are feasible 

Analyze options to cleanup 
contaminated sediments 
identified in the Site 
Characterization and Risk 
Assessment 

Sediment quality 

 

Elliott Bay/Duwamish Restoration Panel Studies 

As described above in the Projects section, the Elliott Bay/Duwamish Restoration Panel is a 
cooperative intergovernmental effort to rectify sediment contamination and restore habitat in 
Elliott Bay/Duwamish.  Table 29 below briefly describes studies and monitoring efforts 
associated with the Panel's work. 
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Table 29. Elliott Bay/Duwamish studies: Elliott Bay/Duwamish Restoration Panel. 

Study Name Objective Description 
Factor of Decline 

Addressed 
Monitoring of Pier 53-
55 sediment 
remediation project 

Determine effectiveness 
of remediation pilot 
project 

Sample top two centimeters of 
sediment to evaluate chemical 
characteristics of recently 
deposited material, and top 10 
centimeters to evaluate entire 
biologically active zone  

Water quality, sediment 
quality 

Monitoring of Norfolk 
combined sewer 
ouverflow sediment 
remediation project 

Establish baseline 
sediment conditions of 
the backfill shortly after 
placement, and evaluate 
chemical characteristics 
of the backfill over 5-
year timeframe 

Sample top two centimeters of 
sediment to evaluate chemical 
characteristics of recently 
deposited material, and top 10 
centimeters to evaluate entire 
biologically active zone; repeat at 
4 stations each year through 2004 

Sediment quality 

Monitoring of habitat 
restoration sites 

Determine if restoration 
sites gradually take on 
the characteristics of 
less disturbed reference 
sites 

Monitor sites on a variety of 
parameters and compare those 
parameters to the performance of 
reference sites 

Habitat degradation 

 

Green/Duwamish Ecosystem Restoration Project Studies 

As described in the Upper Green River subwatershed section, the Green/Duwamish Ecosystem 
Restoration Project is a joint effort of the WRIA 9 jurisdictions and the U.S. Army Corps of 
Engineers.  In Phase 1 of this program, 20 projects will be built in several subwatersheds of 
WRIA 9, and several studies will be conducted to help guide the projects.  Table 30 below 
describes the study that will be conducted in the Elliott Bay/Duwamish subwatershed. 

Table 30. Elliott Bay/Duwamish study: Green/Duwamish Ecosystem Restoration Project. 

Study Name Objective Description 
Factor of Decline 

Addressed 
Juvenile residency in 
the estuary 

Increase knowledge of 
juvenile presence in 
estuary 

Provide information about what 
habitats and locations are 
beneficial for juveniles, and 
whether juveniles increase in size 
and weight during their residency 

Study to fill data gaps 
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Nearshore Subwatershed  
 
 
 
 
 

Background 

The Nearshore subwatershed encompasses the Puget Sound shoreline of mainland WRIA 9, the 
streams that drain directly to Puget Sound, and Vashon/Maury Island (Figure 9).  The northern 
boundary of the Nearshore subwatershed is West Point in the City of Seattle, and the southern 
boundary is just north of Dumas Bay in the City of Federal Way.  Its seaward boundary is the 
outer limit of the photic zone (approximately –30m mean lower low water), or the depth beyond 
which there is sufficient sunlight for active photosynthesis.  The nearshore environment extends 
landward to include coastal landforms such as bluffs, sand spits, and coastal wetlands, as well as 
any marine riparian vegetation on or adjacent to these areas.  

Residential development (68 percent) and industry (10 percent) are the primary land uses on the 
mainland portion of the Nearshore subwatershed.  Residential development accounts for 92 
percent of lands on Vashon/Maury Island.  Most of the mainland portion of the subwatershed is 
incorporated into the cities of Seattle, Burien, SeaTac, Normandy Park, Des Moines, and Federal 
Way.  Vashon/Maury Island remains unincorporated.  The Nearshore subwatershed, with the 
exception of Vashon/Maury Island, is on the urban side of the urban growth area line (Figure 1).  
Additional population density is therefore anticipated for most of this area, and potential 
receiving sites for development rights transfers could be located in most of this subwatershed.   

Several state and local parks provide public access to Puget Sound, including Seahurst Park in 
Burien, Lincoln Park in Seattle, and Saltwater State Park in Des Moines.  Much of the shoreline 
has been modified to accommodate residential and commercial development.  For example, 75 
percent of the mainland shoreline, 84 percent of the Elliott Bay shoreline, and 50 percent of the 
Vashon/Maury Island shoreline have some form of shoreline armoring.  An average of 64 
percent of the shoreline in the subwatershed is armored. 

Fish Use 

All species of anadromous salmon use the nearshore for migration.  However, the nearshore also 
is critical to juvenile salmon, especially chinook and chum salmon, for rearing, refuge from 
predators, and transition to saltwater habitats.  Chinook salmon have been observed in Judd 
Creek on Vashon.  Some chinook salmon (primarily from hatcheries) remain in Puget Sound for 
their entire adult life.  Coho salmon spawn in tributaries to Puget Sound such as Miller and Des 
Moines creeks. 
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Factors of Decline and Strategy 

Historic and current land use practices, especially those related to residential, commercial, and 
industrial development, have degraded nearshore habitats, interrupted habitat-forming processes, 
degraded water and sediment quality, decreased riparian functions, and introduced non-native 
species.  In the tributaries, land use practices have created fish passage barriers, caused chronic 
water quality problems, reduced large woody debris, simplified channels, and severely reduced 
riparian functions. 

Placement of bulkheads and armoring in the marine shoreline has filled habitats and disrupted 
habitat-forming processes, altering nearshore sand and gravel movement.  Eelgrass habitat, an 
important nursery for juvenile salmon, has become increasingly scarce.  Development practices 
have removed riparian vegetation from the nearshore, decreasing insect and leaf input and 
destabilizing bluffs.  Small near-shore streams, historically offering habitat for salmon, 
frequently have been affected by flow blockages and changes in land use that increase high 
winter flows, decrease low summer flows, and cause sedimentation of gravel spawning and 
rearing substrates.   

For the Nearshore subwatershed, the WRIA 9 Strategy recommends protecting currently 
functioning habitat or habitat with reasonable restoration potential, and rehabilitating critical 
damaged habitat and habitat-forming processes, including sediment transport.  Connecting 
upland areas to shorelines and intertidal areas and restoring access to and within tributary 
streams are also recommended.  Another important Strategy emphasis is to fill data gaps through 
studies to evaluate high salmon use areas, habitat preferences, and utilization of nearshore 
environments, focusing on listed species first.  Studies that focus on improving rehabilitation 
designs and how human modifications affect salmon utilization are also recommended. 

Near-Term Actions 

WRIA 9 proposes to conduct several actions and studies in the Nearshore subwatershed.  The 
actions described earlier in the WRIA-wide chapter of this document also apply and are meant to 
be implemented in the Nearshore subwatershed. 
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  NS Action 1: Restore Nearshore, Elliott Bay/Duwamish, and Lower Green River 
habitats. 

Several restoration projects already are planned in the Nearshore subwatershed, including the 
removal of part of the gabion wall at Seahurst Park.  Jurisdictions may identify other projects in 
the next few years.  The WRIA will support those agencies undertaking these projects and also 
will work to identify additional projects.  NS Action 2 and NS Study 1, described below, would 
help in identifying key areas in which to create 
or enhance habitat.  WW Action 15 will provide 
a process for identifying new projects.   Benefit to salmon:  Restoration projects 

would provide a variety of benefits for 
fish, including good rearing and refuge 
habitat. 

 Link to Strategy:  Connect upland areas 
to shorelines and shorelines to intertidal 
areas. 

 Implementation: The WRIA will provide 
support to existing projects.  WW Action 
15 will develop a process to identify new 
projects.  This action should be 
conducted within that process. 

 Approximate cost:  Varies by project. 

Attention to salmon friendly design is 
encouraged in projects involving the restoration 
and replacement of artificially armored 
shoreline or seawalls.   Example projects could 
include the seawall restoration as part of the 
Alaskan Way viaduct project and the shoreline 
work associated with the Seattle Art Museum 
sculpture garden and expansion of Myrtle 
Edwards Park.   

   NS Action 2: Support the Puget Sound Nearshore Ecosystem Restoration Project, 
Phase 1. 

The U.S. Army Corps of Engineers has undertaken a program to evaluate nearshore habitat, fill 
existing data gaps, and develop a list of nearshore acquisition and restoration projects.  Called 
the Puget Sound Nearshore Ecosystem Restoration Project, this program will cover Puget Sound 
south of the Canadian border, including Hood Canal.  Because of its regional scope, the 
Washington State Department of Fish and Wildlife is the lead non-federal sponsor.  A sampling 
of other local sponsors includes Island County, Kitsap County, King County, Pierce County, the 
Washington State Department of Ecology, the 
Washington State Department of Natural 
Resources, the Puget Sound Action Team, the 
Northwest Straits Commission, and the Salmon 
Recovery Funding Board.  The program is 
expected to last six years and cost $12 million. 

 Be
pro
tha
res
pro

 Lin
gap

 Imp
will
fina

 Ap
will
ma
con

The ultimate outcome will be a list of 
acquisition and restoration projects that spans 
Puget Sound.  Interim products will include a 
limiting factors analysis, a list of criteria to 
guide early action projects, and studies to fill 
identified data gaps.  These products would be 
extremely useful to WRIA 9, enabling it to 
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make better decisions regarding restoration of its nearshore habitats. The WRIA should continue 
to support this project financially.  Support and participation from the WRIA as a whole will 
help ensure that the project moves forward. 

  NS Study 1: Conduct Nearshore habitat baseline mapping. 

The Habitat Limiting Factors and Reconnaissance 
Assessment report and the Reconnaissance 
Assessment of the State of the Nearshore 
Ecosystem report both identified lack of detailed 
habitat information as a major data gap in the 
Nearshore subwatershed.  This study will map 
salmon habitat in tidal areas of WRIA 9 in order to 
establish baseline conditions and will include an 
inventory of feeder bluffs and other beach-feeding 
areas.  

Summary of WRIA-Wide Near-Term Actions  

The following near-term actions apply to each subwatershed in WRIA 9. 

 WW Action 1: Develop an inventory of currently productive fish habitat in WRIA 9 based 
on the Reconnaissance Assessment and additional research, and identify the habitat-
forming processes associated with that habitat.   

 WW Action 2: Protect habitat and habitat-forming processes identified in WW Action 1 or 
where other efforts have identified important habitat.    

 WW Action 3: Determine fish use and habitat priorities within jurisdictions.   
 WW Action 4: Apply existing incentives (and where necessary, develop new incentives) 

for protection of salmon habitat in WRIA 9.   
 WW Action 5: Identify existing educational and outreach materials for promoting salmon 

conservation messages and make them available for use by all on a website or on loan.   
 WW Action 6: Encourage people to contribute personally to salmon conservation through 

high-visibility, enticing outreach efforts focused on the theme of lawn and garden care. 
 WW Action 7: Improve enforcement of existing regulations that protect salmon and 

salmon habitat.   
 WW Action 8: Evaluate adequacy of existing regulations to protect riparian buffers and 

improve them where necessary to maintain functions that protect fish habitat.   
 WW Action 9: Promote the use of alternative shoreline protection techniques. 
 WW Action 10: Evaluate and improve erosion and sediment control programs to reduce 

sediment entering salmon-bearing streams.   
 WW Action 11: Adopt stormwater standards that protect salmon.   
 WW Action 12: Develop programs and protocols for the maintenance of stormwater 

systems and facilities to reduce entry of sediment to salmon streams. 

 Benefit to salmon:  This information will 
allow the WRIA to identify areas for 
protection and restoration. 

 Link to Strategy:  Study to fill data gaps.
 Implementation:  The WRIA 9 Technical 

Committee will oversee this project, with 
support from interested local 
jurisdictions.  The City of Seattle may 
manage it. 

 Approximate cost:  $40,000 
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 WW Action 13: Review road maintenance practices and adopt written operating 
procedures to reduce potential impacts to salmon and other pollutants and salmon 
habitat. 

 WW Action 14: Review parks and grounds maintenance procedures and adopt written 
best management practices that protect salmon and salmon habitat.   

 WW Action 15: Develop a comprehensive, WRIA-wide process to identify, develop, and 
prioritize projects that benefit salmon and carry out the WRIA 9 Strategy. 

 WW Action 16: Create combined naturalist and stewardship activities across WRIA 9.   
 WW Action 17: Encourage the restoration of riparian buffers. 
 WW Action 18: Implement Phase 1 of the Ecosystem Restoration Project. 
 WW Action 19: Evaluate fish passage barriers at the local jurisdiction level.   
 WW Study 1: Monitor habitat restoration projects to determine fish response and apply 

the information to future projects. 
 WW Study 2: Identify which factors are limiting to salmon populations by subwatershed. 
 WW Study 3: Develop a research framework for assessing juvenile salmon survival in 

WRIA 9. 
 WW Study 4: Support the Green/Duwamish Water Quality Assessment. 
 WW Study 5: Conduct an assessment of large woody debris recruitment in WRIA 9. 
 WW Study 6: The WRIA 9 Planning Work Group, WRIA 9 Technical Committee, Central 

Puget Sound Water Suppliers Forum, and other appropriate agencies should work 
together to understand and evaluate the water budget for people and fish in the WRIA. 

 WW Study 7: Develop mechanisms to increase collaboration and coordination in 
scientific work directed toward salmon recovery. 

 

Current Efforts  

Jurisdiction Efforts 

Jurisdictions are working to protect nearshore habitats.  The City of Burien uses a binding site 
plan system that allows flexibility in development design, encouraging low-impact development 
strategies.  Des Moines developed a basin plan for Massey Creek and Barnes Creek to address 
flooding and regional water quality.  Normandy Park has produced a brochure describing how to 
protect salmon and water quality.  SeaTac and King County provide incentives to owners of 
private stormwater facilities to encourage proper maintenance of these facilities.  Federal Way 
works with staff and contractors to minimize erosion of sediment at construction sites.  Seattle 
has assigned a fisheries biologist to review land use proposals.  King County has provided a 
steward to work with citizens and protect habitats on Vashon/Maury Island.  In collaboration 
with the King Conservation District, the WRIA 9 Forum has sponsored successful nearshore 
stewardship programs, such as the award-winning Beach Naturalist Program.  More information 
about these activities is in Appendix A. 
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Projects 

This section describes identified projects that should benefit chinook salmon and bull trout, and 
are planned to start within the next five years.  Planned projects that will benefit species other 
than chinook salmon or bull trout are described in Appendix C.  

Jurisdiction Projects 

In addition to the programs and policies highlighted above, WRIA 9 jurisdictions plan to conduct 
projects to protect and improve salmon habitat in the Nearshore subwatershed.  Table 31 below 
briefly describes these plans. 

Table 31. Nearshore projects: WRIA jurisdictions. 

Project Name 
and Status Project Description 

Benefit to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed 
Jurisdiction 
and Partners 

Lincoln Park 
Beach and 
Seacrest Park 
Beach 
nourishment 
 
 
Status: 

Sand and gravel beach 
materials were placed 
over a ½-mile distance 
in the late 1980s and 
again in 1994; another 
nourishment is 
scheduled in the next 
few years. 

Protects 
shallow-
water 
habitat for 
all species 

Alteration of 
habitat-forming 
process and loss 
of habitat in 
migratory corridor 

Rehabilitate 
damaged 
processes such 
as sediment 
transport 

Seattle (lead) 
and the U.S. 
Army Corps 
of Engineers 

Brown 
acquisition 
 
 
Status: 

Parcel adjoining 
Seahurst Park that 
contains headwaters of 
the salmon-bearing 
stream in the park 

Loss of habitat in 
the migratory 
corridor 

Protect 
nearshore 
processes and 
functions 

Burien Protect 
refuge 
habitat for 
all species 

 

Salmon Recovery Funding Board and King Conservation District Projects 

WRIA 9 recommends projects for funding to two organizations: the Salmon Recovery Funding 
Board and the King Conservation District.  The Salmon Recovery Funding Board is a state 
organization that disburses grants for salmon habitat projects. The WRIA 9 Steering Committee 
selects projects to send to the Salmon Recovery Funding Board for its consideration.  Property 
owners in King County support the King Conservation District with a $5-per-parcel annual fee.  
The King Conservation District devotes three-fifths of this fee from parcels within WRIA 9 to 
salmon, water quality, and flooding projects in WRIA 9.  The WRIA 9 Forum approves projects 
to send to the King Conservation District Board for its consideration for this funding. 

One project in the Nearshore subwatershed was submitted for funding in the 2001 Salmon 
Recovery Funding Board grant process.  (In April 2002, the Salmon Recovery Funding Board 
decided not to fund this project.)  Table 32 below describes it briefly. 
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Table 32. Nearshore project proposed for funding by the Salmon Recovery Funding 
Board. 

Project Name 
and Status 

Project 
Description 

Benefits to 
Salmon 

Factors of 
Decline 

Addressed 

Strategy 
Elements 

Addressed Funding Source 
Branson 
acquisition 
 
 
 
Status: 

Acquire 7 acres 
of nearshore 
property, with 
247 feet of 
waterfront 

Protect rearing 
and refuge 
habitat for all 
species 

Loss of habitat 
in the 
migratory 
corridor 

Protect 
unaltered 
habitat 

Salmon Recovery 
Funding Board (and 
Washington Wildlife 
and Recreation 
Program, Conservation 
Futures, National Fish 
and Wildlife 
Foundation)  (not 
funded) 

 

Studies 

Jurisdiction Studies 

Nearshore jurisdictions are collecting data to improve understanding of nearshore habitats and 
processes.  Table 33 below briefly describes these efforts. 

Table 33. Nearshore studies: WRIA jurisdictions. 

Study Name Objective Description 

Factor of 
Decline 

Addressed 
Jurisdiction and 

Partners 
Redondo 
waterfront study  

Determine how best to 
improve stormwater 
management 

Review boat launch and 
parking area 

Water quality, 
hydrology, 
sediment quality 

Des Moines 
Marina Utility 

Water quality 
monitoring 

Identify problem areas 
and trends in water 
quality 

Developed water quality 
baseline and conducted 
benthic invertebrate 
sampling in Des Moines, 
Massey, Barnes, and 
McSorley Creeks; 
additional monitoring to 
occur every three years 

Water quality City of Des 
Moines 

Water quality 
and flow data 

Identify problem areas 
and trends in water 
quality 

Collect water quality and 
flow data at 7 different 
stations on streams   

Water quality, 
hydrology 

City of Federal 
Way 

Macro-
invertebrate 
sampling 

Determine stream 
health 

Collect aquatic insects 
annually at 6 locations 
throughout city  

Water quality, 
riparian condition  

City of Federal 
Way, Stream 
Team, and other 
volunteers 

Monitor rainfall 
data 

Determine precipitation 
trends 

Gauges throughout city; 
sites on web 

Hydrology City of Federal 
Way 
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Study Name Objective Description 

Factor of 
Decline 

Addressed 
Jurisdiction and 

Partners 
Longfellow 
Creek Spawning 
survey 

Determine spawning 
usage of Longfellow 
Creek by all salmon 

Weekly surveys of 
Longfellow creek during 
spawning season 

Study to fill data 
gap 

City of Seattle 

Nearshore fish 
utilization study 

Determine if fish use of 
the nearshore varies 
with changes in habitat 
characteristics 

Study now being 
developed with University 
of Washington researchers 

Habitat 
alterations 

City of Seattle 

Pre-spawn 
mortality study 

Determine cause of pre-
spawning mortality in 
coho returning to area 
creeks 

In conjunction with other 
jurisdictions, Seattle is 
monitoring the pre-
spawning mortality in the 
City’s creeks and 
providing tissue sample to 
the state for analysis 

Study to fill data 
gaps 

City of Seattle 

 

Salmon Recovery Funding Board and King Conservation District Studies 

As described above in the Projects section, WRIA 9 recommends projects for funding to two 
organizations: the Salmon Recovery Funding Board and the King Conservation District.  
Because filling data gaps is a high priority for the Nearshore subwatershed, several studies are 
planned for the nearshore using these funding sources.  Table 34 below describes them briefly. 

Table 34. Nearshore studies: Salmon Recovery Funding Board and the King Conservation 
District. 

Study Name Objective Description 
Factors of Decline 

Addressed 
Funding 
Source 

Seahurst Park 
Seawall  

Determine best 
alternative to 
existing seawall 

Study of options for 
removing the seawall in 
Seahurst Park while 
protecting recreation and 
enhancing marine riparian 
vegetation 

Alteration of 
habitat-forming 
processes 

Salmon 
Recovery 
Funding Board 

Beach seining Determine timing 
of juvenile 
migration through 
nearshore 

Use seine nets to capture 
juvenile salmon 

Study to fill data 
gaps 

King 
Conservation 
District 

Puget Sound 
Nearshore 
Ecosystem 
Restoration 
Project, Phase 
1 

Develop list of 
nearshore 
restoration projects  

This Sound-wide program 
will develop an ecosystem 
model, fill data gaps, develop 
criteria, and identify projects 

All nearshore 
factors of decline 

King 
Conservation 
District (and the 
U.S. Army 
Corps of 
Engineers and a 
multitude of 
local sponsors) 
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Chapter 5. Implementing the Near-Term Action Agenda 

This chapter addresses the following issues related to implementing the Near-Term Action 
Agenda: 

 Implementation accountability 

 Funding 

 Adapting the document to reflect new information and respond to new 
opportunities.    

This chapter also looks ahead to the Comprehensive Salmon Conservation Plan, briefly 
discussing the attributes of a viable salmon population. 

Implementation Accountability 

The Near-Term Action Agenda is meant to guide local actions over the next three or four years, 
until the Comprehensive Salmon Conservation Plan is completed in 2005.  This document is not 
regulatory nor does it prescribe implementation timetables or deadlines.  However, each 
jurisdiction is expected to evaluate all the WRIA-wide and subwatershed actions relevant to its 
jurisdiction, determine which actions are needed to improve salmon conservation, and establish 
its own implementation schedule.  The Steering Committee is relying on each jurisdiction to give 
sufficient attention to these actions.  The work of each jurisdiction, either singly or in 
collaboration with other jurisdictions and stakeholders, will provide a firm foundation for the 
future Comprehensive Salmon Conservation Plan.  Implementing the recommended near-term 
actions will strengthen local programs and regulations and activities that protect salmon and will 
strengthen working relationships among the WRIA jurisdictions and stakeholders, both of which 
are essential to the success of the Conservation Plan.  Community and environmental groups 
focused on salmon conservation also are encouraged to use the Near-Term Action Agenda as an 
information resource and source of ideas for their activities.     

Two aspects of implementation accountability are important.  The first focuses on the extent to 
which jurisdictions and other organizations actually carry out the recommendations contained in 
the Near-Term Action Agenda.  To track progress, the Steering Committee will coordinate with 
local governments, the Planning Work Group, the Technical Committee, community and 
environmental groups, and other participating organizations to report annually on steps taken to 
implement the WRIA-wide and subwatershed recommendations.  To make reporting easier, each 
jurisdiction is encouraged to assign a point-person responsible for facilitating evaluation and 
implementation of these recommendations.  This point-person would track progress within the 
jurisdiction and its decision-making bodies.  These point-persons would be interviewed at the 
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end of the year to gather information for the Steering Committee.  The Steering Committee also 
encourages reports from community and environmental groups about their efforts.  

Implementation monitoring would occur until the Comprehensive Salmon Conservation Plan is 
completed.  By 2005, all jurisdictions are expected to have evaluated the recommendations in the 
Near-Term Action Agenda and carried out the actions needed within their jurisdiction. 

The other aspect of implementation accountability is measuring whether or not the 
recommendations as carried out actually benefit salmon habitat and help salmon.  This type of 
monitoring is often referred to as effectiveness or validation monitoring.  Validation monitoring 
is difficult because there are so many factors that affect salmon populations.  However, 
WW Study 1, described in Chapter 3, provides some evaluation beyond implementation 
monitoring.  As more guidance becomes available from the state and federal governments, the 
Technical Committee is encouraged to consider further how to measure the effectiveness and 
validity of the implemented actions.   

Sources of Funding 

At this time, the costs of many of the recommended actions are not well known.  While the costs 
of projects can be quantified and affect only the project sponsors, many of the suggested actions 
are regulatory or incentive-based in nature and have the potential for indirect costs that cannot 
easily be quantified.  It is important to recognize that although each jurisdiction is expected to 
evaluate the recommended actions, the ability of jurisdictions to find funds may be limited.  As 
government revenues plateau or decline in real terms, lack of funding may be a serious 
impediment to full implementation of the Near-Term Action Agenda.  Where resources are a 
problem, the Steering Committee supports finding innovative ways of raising and sharing funds 
and other resources.    

Fortunately, WRIA 9 does have access to several funding sources that will help pay for a portion 
of the projects and activities described in this Action Agenda.  In the past, these funds have paid 
for large projects and WRIA-wide activities.  (Smaller projects and jurisdictional policies, 
programs, and practices have been paid for by the jurisdictions themselves.)  The four most 
significant sources of funding for large projects and WRIA-wide activities are: 

 King Conservation District non-competitive grants 

 Washington State Salmon Recovery Funding Board 

 U.S. Army Corps of Engineers Green/Duwamish Ecosystem Restoration 
Project  

 U.S. Army Corps of Engineers Puget Sound Nearshore Ecosystem 
Restoration Project.  
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A brief description of these major funding sources is provided below to help in formulating a 
WRIA-wide funding approach.  These funding sources, and planned projects that will make use 
of them, also are described in Chapter 4.  More information can be found on the WRIA 9 
webpage: http://dnr.metrokc.gov/Wrias/9/index.htm.  In addition, other potential sources of 
funds exist in the form of mitigation for potential impacts associated with capital projects 
occurring in the WRIA.  A brief description of some of these projects is also given below. 

King Conservation District Grants 

The King Conservation District is a natural resources assistance agency authorized by the State 
of Washington in 1949.  In WRIA 9, 13 of the 16 local governments are members of the King 
Conservation District (KCD).  Enumclaw and Federal Way currently are not members.  Tukwila 
expects to become a KCD member in 2002.  A five-dollar assessment is levied on most 
properties within incorporated and unincorporated King County to fund natural resource 
protection activities (commercial forestlands are exempt from the fee).  Three-fifths of this fee is 
distributed to the watersheds for fish, water quality, and flooding projects.  Recently, the King 
Conservation District has distributed about $600,000 dollars annually to WRIA 9 for the 
following types of activities: 

 Ecosystem Restoration Projects local match for the Green/Duwamish 
Watershed 

 Puget Sound Nearshore Ecosystem Restoration Project local match 

 Grant match for acquisition and restoration projects funded from other 
sources 

 High priority research  

 WRIA education and stewardship programs 

 Technical support opportunity fund (it is anticipated that this funding 
could be used by small and nearshore cities to help implement some 
provisions of the Near-Term Action Agenda). 

Washington State Salmon Recovery Funding Board  

The state's Salmon Recovery Funding Board was established in 1999 and disburses grants for 
salmon habitat projects.  The Board's goal is to fund the best salmon habitat projects that reflect 
local priorities and use the best available science.  The criteria used in 2000 and 2001 included: 

 Benefit to salmon (measured by how well the project addresses the factors 
of decline) 
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 Certainty of success (affected by landowner willingness and project 
urgency) 

 Level of community support. 

Each year, the Board reviews applications and disburses funds based on merit.  The WRIA 9 
Steering Committee submits a prioritized list of projects annually for funding consideration.  The 
amount distributed by the Funding Board varies, depending on state and federal sources.  To 
date, from $25 to $30 million has been made available annually for statewide distribution.  In the 
first funding cycle (1999–2000), WRIA 9 received $500,000 and in the second funding cycle 
(2000–2001), WRIA 9 received nearly $1.6 million.  In the third funding cycle (2001-2002), 
WRIA 9 received $1.8 million.  If WRIA 9 (through the Steering Committee) continues to 
propose compelling projects and studies, the Salmon Recovery Funding Board could continue to 
be an important source of funding.   

Green/Duwamish Ecosystem Restoration Project 

In 1995, the U.S. Congress authorized the U.S. Army Corps of Engineers to carry out the 
Green/Duwamish Ecosystem Restoration Study, aimed at resource restoration in the 
Green/Duwamish watershed.  A reconnaissance assessment (1995–1997) recommended a 
feasibility study of over 50 sites basin-wide that could be restored to benefit fish and wildlife 
habitat.  The feasibility study (1997–2000) provided conceptual designs for construction of 45 of 
these sites over a 10-year period.   

The implementation of these 45 projects is known as the Green/Duwamish Ecosystem 
Restoration Project.  In 2001, local governments agreed to work together through the existing 
WRIA 9 interlocal agreement to cooperate with the U.S. Army Corps of Engineers on the pre-
construction engineering and design phase.  A portion of the King Conservation District funds 
for WRIA 9 are being used as local match for advanced project planning.  During this phase of 
advanced project planning, the U.S. Army Corps of Engineers and local governments will 
develop detailed designs, engineering studies, and ecological studies for the first 20 projects.   

Future phases will include actual construction of these projects, projected to begin in 2003, with 
construction costs shared between the U.S. Army Corps of Engineers and local jurisdictions.  
The local jurisdiction match may be met through the value of the property provided by local 
governments. 

The majority of Green/Duwamish Ecosystem Restoration Project restoration projects are focused 
on salmon habitat conservation and nearly all are tied to general habitat restoration goals in the 
Green/Duwamish portion of WRIA 9.  Nonetheless, future priorities for project construction 
phasing could be more closely tied to benefits to salmon, particularly chinook salmon and bull 
trout, and to carrying out the WRIA 9 Strategy.    
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Puget Sound Nearshore Ecosystem Restoration Project 

In 2000, a Nearshore General Investigation, sponsored by the U.S. Army Corps of Engineers, 
was also authorized by Congress to study the marine environment of Puget Sound.  The local 
lead sponsor of the study is the Washington State Department of Fish and Wildlife.  The 
reconnaissance assessment phase is now completed, and the Puget Sound Nearshore Ecosystem 
Restoration Project is beginning.  Like the Green/Duwamish Ecosystem Restoration Study, this 
program will lead to a better understanding of what projects will improve aquatic habitats and 
could possibly provide an additional source of funding.  Because it focuses on the Puget Sound 
nearshore, this effort complements the freshwater focus of the Green/Duwamish Ecosystem 
Restoration Project.  A portion of the King Conservation District funds for WRIA 9 are being 
used for the local match for the feasibility phase of the Puget Sound Nearshore Ecosystem 
Restoration Project. 

Capital Project Mitigation Requirements 

Planning for several major capital projects is underway in WRIA 9.  It is likely that these 
projects will be required to provide mitigation for impacts resulting from construction.  
However, it is important to understand that mitigation actions are intended to compensate for 
unavoidable impacts to salmon populations.  As such, actions taken as mitigation would not in 
themselves be likely to result in a net beneficial effect on salmon habitat and populations.  
However, it is still likely that directing mitigation dollars for capital projects toward actions 
related to those included in the Near-Term Action Agenda and the WRIA 9 Strategy would be 
more valuable than approaching mitigation on a piecemeal basis.  Some of the major capital 
projects that could provide funds for mitigation or other resource restoration activities include 
the following: 

 King County's Wastewater Treatment Division conveyance system 
improvements 

 Lower Duwamish Superfund cleanup natural resource damage 
assessments 

 Port of Seattle's harbor improvement plan 

 Sound Transit Link Light Rail 

 Highway projects (for example, I-405 widening and SR-509 extension) 

 Green River Flood Control Zone District and Regional Watershed Plan17 
improvements. 

                                                      
17 Two regional watershed plans currently anticipated or underway in the WRIA are the Mill Creek/Mullen Slough 
Action Plan and the Miller/Salmon Creek Basin Plan. 
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Other Funding Options and Sources 

In addition to the funding sources discussed above, other potential funding options and additional 
funding sources could be developed.  Some options are discussed below: 

 Cost sharing among the WRIA jurisdictions and/or stakeholders, either 
collectively or in smaller groups, to address common needs  

 U.S. Army Corps of Engineers funding for projects that meet specific 
criteria through Sections 1135 and 206 

 Grants from scientific and private foundations, especially for studies 

 Grants from public agencies, such as the King County WaterWorks 
program 

 Capital Improvement Projects that incorporate a significant habitat 
improvement or restoration element 

 Creation of a local funding source by committing a small percent of public 
agency capital improvement project funds to habitat projects.  (A one 
percent for salmon allocation has been discussed by some jurisdictions.) 

Adapting the Near-Term Action Agenda 

As the results of studies and research become available or as unforeseen opportunities arise, 
actions not identified in the Near-Term Action Agenda may assume a high priority.  It is 
impractical to update this Action Agenda regularly, since resources would be diverted from work 
on the Comprehensive Salmon Conservation Plan.  Therefore, the following procedure is 
suggested when potential funding agencies desire consistency between the recommendations of 
this document and funding requests:   

 The benefits to salmon of new actions or studies should be presented in 
writing to the Steering Committee.  This presentation should explain how 
the action or study would protect or restore habitat or prevent detrimental 
life-stage effects.  The explanation should include a discussion of how the 
action or study relates to the WRIA 9 Strategy.   

 The Steering Committee should then make a decision on whether to add 
this action or study to the Near-Term Action Agenda by reference.  This 
formal step can then serve as documentation for funding agencies. 
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Beyond the Near-Term Action Agenda:  the Comprehensive Salmon 
Conservation Plan 

Since preparation of the WRIA 9 Reconnaissance Assessment in December 2000, work to fill 
data gaps and learn more about salmon life history success has continued.  In addition to work 
ongoing in WRIA 9, the National Marine Fisheries Service has continued its efforts to better 
understand salmon populations and to define recovery goals throughout western Washington.  
The following paragraphs summarize some of the considerations being used by the National 
Marine Fisheries Service to inform goal setting and define viable salmon populations.  These 
considerations are also important in guiding the formulation of the Comprehensive Salmon 
Conservation Plan for WRIA 9, which will be scoped in 2002.   

It is important to note, however, that the attributes discussed below, which define a viable 
salmon population, apply on a scale that may be different from an individual WRIA.  (The 
attributes of healthy salmon populations apply to a whole population.  Depending on the 
geographic range of a population and on how many distinct populations are supported in a 
WRIA, these attributes may apply on a scale larger or smaller than the WRIA.)  The focus of 
salmon recovery is the evolutionarily significant unit (ESU).  The evolutionarily significant unit 
is a distinctive group of Pacific salmon, steelhead, or sea-run cutthroat trout that 1) is 
reproductively isolated from other population units, and 2) represents an important component of 
the evolutionary legacy of the species.  WRIA 9 is part of the Puget Sound ESU18, along with 
many other water resource inventory areas.  However, since planning is done on a WRIA scale, 
and recovery goals will be related to actions taken on the WRIA scale, knowledge of overall 
conservation considerations can increase understanding of the complex nature of the actions 
needed for recovery and the role WRIA 9 can play in evolutionarily significant unit 
conservation. 

The National Marine Fisheries Service, through the Puget Sound Technical Recovery Team, is 
focusing on four key attributes of healthy salmon populations19.   These attributes are:    

 Abundance 
 Productivity (population growth rate)  
 Distribution (spatial structure)  
 Diversity.   

These attributes are the focus in evaluating salmon populations for several reasons: they are 
thought to be good predictors of extinction risk, they are factors that are important to all 
populations, and for the most part, they are measurable.  Each of the four key population 
attributes is discussed briefly below. 

                                                      
18 The Puget Sound evolutionarily significant unit for chinook salmon extends from the Nooksack River in the north, 
through Puget Sound and west into the Strait of Juan de Fuca to the Elwha River. 
19 The basis for this summary is contained in Viable Salmonid Populations and the Recovery of Evolutionarily 
Significant Units, NOAA Technical Memorandum NMFS-NWFSC-42, June 2000. 
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Abundance 

Abundance refers to the number of fish in a population.  Smaller populations have a greater risk 
of extinction than large populations.  Factors such as the ability of a population to survive 
environmental fluctuations (such as changes in ocean conditions) and catastrophes (such as 
landslides) influences scientists’ thinking in determining how large a population should be to 
reduce the risk of extinction.   

Currently, the Puget Sound Technical Recovery Team is using several tools to estimate a target 
range of returning spawners for healthy population abundance for the WRIAs in the Puget Sound 
evolutionarily significant unit 20.  After an appropriate range is set, the WRIAs, through their 
Steering Committees, may need to establish WRIA-wide goals that target either a specific level 
of risk within the set range or specific habitat protection or restoration quantities expected to 
result in meeting the established returning spawner goals.   

Productivity/Population Growth Rate 

Productivity over the entire salmon life cycle provides information on how well a population is 
doing in the habitats it occupies.  Most fundamentally, a population must be able to replace itself 
over time, but this can be hard to measure directly.  Productivity can be estimated by measures 
such as the ratio of juvenile to adult salmon or the number of smolts produced.  Indirect 
measures, such as the size at return of spawners, are also used.  If a population is not able to 
replace its numbers over time, the risk of extinction is increased.   

Spatial Distribution 

This characteristic refers to whether the distribution of subpopulations in the evolutionarily 
significant unit is patchy or more continuous.  Subpopulations are somewhat distinct groupings 
of fish within the overall population that exhibit recognizable genetic or behavioral differences. 
The extent to which spawning groups are distinct, and the connections between those groups, are 
important attributes of spatial distribution.  The factors that contribute to the distinct spatial 
distribution of subpopulations are referred to as spatial structure.   

The National Marine Fisheries Service guidelines for spatial structure and distribution include 
the following points:   

 Habitat patches in the evolutionarily significant unit should not be 
destroyed faster than they are naturally created.  

 Empty habitat patches should be maintained.  

                                                      
20 Briefing memorandum: TRT Answers to Shared Strategy Questions. National Marine Fisheries Service, 
September 27, 2001. 
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 The most productive subpopulations should be protected.  

 Stray rates between populations should be maintained.  

Applied on the evolutionarily significant unit scale, these spatial distribution guidelines suggest 
it may be important to examine stray rates between the Green/Duwamish and the Cedar and 
Puyallup/White rivers.  On a WRIA scale, it suggests it may be of strategic benefit to open the 
Upper Green River subwatershed and increase the spawning opportunities in the few tributaries 
in the Middle Green River that are large enough to support chinook salmon populations.  
Currently, the WRIA 9 Strategy calls for restoring access to and from the Upper Green River 
subwatershed as one of three major Strategy elements. 

Diversity 

Diversity refers to variation within and among populations.  Some traits that vary within the 
Puget Sound evolutionarily significant unit are spawn timing, egg size, developmental rate, and 
other life history diversity and genetic characteristics.  Maintaining sufficient diversity in a 
population is important.  It allows a species to use a wider array of environments and makes a 
species more resilient to short- and long-term environmental changes. 

Guidelines for maintaining diversity suggest the following: 

 Natural stray rates should not be accelerated above one percent.   

 Human-caused habitat changes should not alter traits such as run-timing, 
age structure, size, behavior, or genetic characteristics.  

 Natural processes that cause ecological variation (including habitat 
patchiness) should be maintained.   

The WRIA 9 Reconnaissance Assessment suggests that the watershed may currently support 
distinct subpopulations21.  These National Marine Fisheries Service guidelines for maintaining or 
increasing abundance, productivity, spatial distribution, and diversity suggest that this genetic 
diversity in the population should be protected and encouraged.  In addition, the WRIA 9 
chinook salmon population needs to be considered in the context of the greater evolutionarily 
significant unit to determine which attributes are of strategic importance for recovery of the 
overall population.  It is anticipated that the Comprehensive Salmon Conservation Plan will 
determine not only the needs of the WRIA 9 chinook salmon population, but will continue to 
coordinate with the National Marine Fisheries Service to address the particular contribution 
WRIA 9 makes to the population of the evolutionarily significant unit and the best method to 
conserve and/or enhance that contribution. 
                                                      
21 Currently scientists think that distinct subpopulations may occur in the Lower Green River subwatershed, the 
Newaukum Creek watershed, and possibly the Upper Green River subwatershed.  However, genetic evidence is 
lacking to confirm subpopulation status.  
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Currently, the National Marine Fisheries Service is looking to the Puget Sound-wide recovery 
planning effort called the Shared Strategy22 to develop a regional plan for recovery of the Puget 
Sound evolutionarily significant unit.  Unlike WRIA plans, which focus only on habitat, the 
Shared Strategy integrates efforts related to harvest, dams, hatchery operation, and habitat.  The 
National Marine Fisheries Service Technical Recovery Team, in conjunction with the Shared 
Strategy, currently is setting goals for the Puget Sound evolutionarily significant unit, based on a 
population viability analysis for each of the 21 populations.  These population viability analyses 
will establish a range for the minimum population needed in each of the WRIAs to sustain a 
viable population.  The identified range will be that which reduces the risk of extinction from 
less than five percent (low end) to less than one percent (high end).   

The Washington State Department of Fish and Wildlife and the Muckleshoot Indian Tribe (the 
co-managers of the fishery) are also conducting an analysis of habitat productivity.  In this 
analysis, the ability of the habitat to produce salmon is assessed.  This analysis addresses the 
potential production, since it assumes healthy watershed and nearshore conditions.  (It does not, 
however, assume dam removal or major river rerouting.)  

The numeric population goals developed in these current efforts are just one step in defining 
recovery.  Watershed goals and an accompanying strategy that address other population 
attributes (productivity, spatial distribution, and diversity) are important as well.  The WRIA 9 
Technical Committee has the task of considering all these population attributes, in scoping and 
developing the Comprehensive Salmon Conservation Plan for WRIA 9.  Developing this plan is 
a complex and important job, one that is critical to the health of chinook salmon and other 
salmon species in WRIA 9 and the whole Puget Sound area.  By carrying out the Near-Term 
Action Agenda, WRIA 9 hopes to make advances in salmon recovery, which will set a firmer 
foundation for the Comprehensive Salmon Conservation Plan and ultimately make the Plan 
easier to carry out.  

                                                      
22 For more information on the Shared Strategy, see the webpage at http://www.sharedsalmonstrategy.org 
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