
7/19/01 Water Supply Outlook

Section 5
FISH AND OTHER WATER NEEDS IN THE

REGION

The previous section focused in detail on the municipal water needs in the region.  This
section addresses non-municipal water needs with an emphasis on fish and environmental
needs as reported by watershed planning groups conducting watershed or salmon recovery
planning in the Central Puget Sound region.  Governments at all levels—federal, state, tribal,
and local—are investing considerable resources into planning efforts that are evaluating fish
habitat needs within watersheds, with the objective of developing short- and long-term
approaches for addressing them.  The Forum’s support of collaborative planning efforts to
address environmental concerns regarding water use is reflected in its key objectives listed in
Section 2.

There are many other (non-municipal) water needs in the region that must be met with the
limited water resources available.  These other water needs are important to water suppliers
because water resources in the region are limited, and future water resource management
decisions must take into account all types of water needs. Significant other water needs in the
region include:

� Providing adequate water for fish habitat,

� Providing adequate water for wildlife habitat and natural vegetation,

� Consumptive human uses such as agriculture (both for farming and livestock), exempt
wells, and industries that have their own supplies, and

� Non-consumptive human uses such as boating, fishing, and other recreational activities.

Little information is available to quantify these non-municipal water needs.  However, as part
of the Outlook, one of these water needs was focused upon in detail: the water needed for fish
habitat.  The remainder of this section focuses on the information that is currently available
on water needs for fish habitat.  The other water needs listed above (e.g., agriculture,
recreation, self-supplied industrial, etc.) are not specifically addressed in this Outlook report,
nor does this report address the central role that water and fish play in tribal cultures in our
region.

Within the last few years, the federal Endangered Species Act (ESA) listing of Puget Sound
chinook salmon and bull trout has focused attention on the condition of the region’s lakes,
rivers, and streams.  While this section focuses on streamflow, many other factors, such as
water quality, the streambed’s substrate and slope, aquatic plant and invertebrate populations,
the shade provided by riparian plants growing along streambanks, and interconnections with
groundwater, combine to form the complex ecosystems that support our region’s fish
populations.
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New scientific approaches that consider broad aspects of aquatic ecosystems, rather than
those strictly related to streamflow, are beginning to emerge.  While none of these new
approaches have yet to be developed into broadly accepted techniques to guide streamflow
management, many agencies and utilities responsible for streamflow management are now
taking an adaptive approach that calls for flexibility, continued study, and a commitment to
apply the results to future streamflow management practices.

Understanding the current condition of rivers and streams is an important first step in
improving habitat conditions and fish populations.  The following discussions and tables
summarize preliminary information from the Water Resource Inventory Area (WRIA)
planning groups that are identifying and evaluating factors contributing to the decline of
fisheries and their watersheds, and developing short-term and long-term recovery plans that
may include the need for additional flows in the streams.  The information presented by
WRIA at the end of this section is preliminary.  Depending on the specific circumstances of
each WRIA, the WRIA planning groups may be evaluating the streamflows as a limiting
factor for fish for several years.  Additionally, the planning units may be identifying areas
where restoration of flows is a priority for fish recovery.

How are Instream Flows, Fish, and Water Supplies
Related?
Some of the supply options being considered in the Outlook would require development of
additional water resources, while others (such as increased conservation and reuse) do not.
Within the three-county region, there are some areas where the current water resource may be
sufficient to meet future needs through 2020, and in some cases through 2050.  In other areas,
water resources are already fully utilized and it is unlikely that there is adequate water in
streams both to provide sufficient fish habitat and to meet additional municipal supply needs.

Part of the uncertainty associated with the availability of municipal water supply at local and
regional levels stems from the fact that, to a great degree, the water needed for fish habitat
has not been quantified in all areas.  While extensive research and instream flow studies
conducted on the mainstems of such rivers as the Green and Cedar have led to adoption of
instream flow regimes, many of the creeks and rivers in the region have not been studied as
thoroughly.  Consequently, the instream flows needed to support viable fish populations are
not currently known for many of the region’s creeks and rivers.

As potential future municipal water supply options are identified, consideration must be given
to how existing and proposed flow regimes may impact aquatic habitat and fish species.
Instream flow information may also be used to craft future water supply projects as well as to
evaluate the feasibility of future supply options and the potential of such projects to offset
flow problems that impact fisheries.  This water resource management dynamic emphasizes
the need for collaborative planning for our region’s water resources.

As a first step in acknowledging and understanding water quantity requirements for fish
habitat, the Forum collected information from WRIA planning groups in the Pierce, King,
and Snohomish Counties region.  The WRIA planning groups have been working for nearly
two years, and the Forum relied on draft WRIA work products for information on flow issues
as they may affect the regional fisheries resource.

Causes of low flow conditions can range from natural climatic and geological factors to
increases in impervious surfaces associated with urbanization.  This section of the Outlook
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does not attempt to identify the specific cause of the reported low flows or to determine
whether low flows are truly problematic to fish in a certain situation.  The information herein
only identifies areas where low flows have been preliminarily reported as an issue.

Flow information reported in this section is not complete, and is simply a compilation of the
available existing data on streamflows that the WRIA planning groups have put together for
their individual watershed assessments.  To varying degrees, the WRIA planning groups are
obtaining additional data, or identifying additional data needs relative to streamflows and
other factors, in order to more thoroughly evaluate the health of the watersheds and identify a
prioritized set of steps that will contribute to fishery recovery.  Additional work will be
required to develop a better understanding of the relationship between flows and fish life-
cycles to allow a meaningful evaluation of municipal water supply options in the future.
Eventually, this information will enable decision making regarding municipal water supply
that accounts for the water habitat needs of fish.

Current Status of Planning and Information
Available by WRIA
The Forum solicited information from six WRIA planning groups, encompassing the majority
of King, Pierce, and Snohomish Counties, to solicit relevant information pertaining to
streamflow issues in each basin.  The WRIAs included in this information gathering effort are
the:

� Stillaguamish (WRIA 5)

� Snohomish (WRIA 7)

� Cedar-Sammamish (WRIA 8)

� Duwamish-Green (WRIA 9)

� Puyallup-White (WRIA 10)

� Chambers-Clover (WRIA 12)

Although a substantial portion of the Nisqually WRIA (WRIA 11) lies within Pierce County,
WRIA 11 was not included in the data collection effort.  The Forum efforts have focused on
future growth in the region.  As growth is limited in this section of WRIA 11, the Forum did
not pursue data collection from the Nisqually Watershed Council.

The information presented in this Section was provided by six WRIA planning groups in the
three-county region.  For each WRIA, a summary overview of activities and structure is
presented along with a matrix on instream flow, where available.  The flow matrix presents
preliminary information on streams, rivers, or reaches where low flows have been identified
as potentially problematic for salmon and other fish populations.  These matrices are not
comprehensive, as the WRIA planning groups have only begun to scientifically assess low-
flow issues in their planning areas, and therefore the relative importance of flows relative to
other factors generally has not been established.  The areas identified within the matrices
should not be considered the only or the most critical problems in the basin—they are merely
the issues that have been identified at this time.

Given the preliminary nature of the flow information presented in the WRIA flow matrices,
and that the majority of the WRIA planning groups in the region have found water quantity
information is one of their largest data gaps, additional scientific study is required before any
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list of flow issues can be considered comprehensive within a basin.  Thus, specific reaches of
streams or rivers should not be considered more problematic than others because they have
been identified in the interim table.  For some WRIAs, low flow is not considered a top
priority factor of decline for fish, and current knowledge regarding flow issues is limited.
Therefore, the information reported is labeled “Interim Information,” with the intention that
the summary information will be revised as the WRIAs move forward with their assessments.
Underlying sources or scientific studies from which conclusions have been drawn have not
been investigated.

Also provided below is an overview of WRIA planning in the three-county region and
background information pertaining to instream flow requirements and general causes of low
flow.

WRIA Information Sources
The Forum would like to work cooperatively with other parties in the region, including tribes,
environmental organizations, WRIA teams, and the state, to discuss regional water supply
issues and make water resource decisions so that they can craft water supply projects to meet
the overall needs of the region.  To do this, the Forum is making efforts to understand the
instream flow issues facing the region’s watersheds.  The information presented in the
individual WRIA flow matrices presented below is taken from the most current WRIA
Limiting Factors Analyses or technical assessments where available, or from discussions with
technical staff from the WRIA.  These documents report the current state of knowledge for
each WRIA based on available data and reflect the current opinion of WRIA groups
researching these issues.  Underlying sources or scientific studies from which conclusions
have been drawn have not been investigated.

WRIA Planning Processes
This section describes the WRIA planning processes, which are typically fisheries-related
planning efforts, that are underway in the Puget Sound region.  The WRIA planning efforts
could provide information for decisions regarding future sources of water supply since they
are considering or may consider the adequacy of instream flows to support salmon, among
other issues related to salmon recovery.

Water Resource Inventory Areas (WRIAs)
Under the Water Resources Act of 1971, the Washington State Department of Ecology
(Ecology) divided the state into 62 Water Resource Inventory Areas, or WRIAs.  The WRIAs
were established based on hydrologic and geographical boundaries and serve as the
geographic scope for watershed planning and for water management issues.  In the Central
Puget Sound, there are seven WRIAs, as shown in Figure 5-1.

Planning Frameworks
Two statutory frameworks, the Watershed Management Act (House Bill 2514) and the
Salmon Recovery Act (House Bill 2496), are currently being utilized to varying degrees by
local watershed groups to generate information on the relationship between the hydrologic
conditions of a WRIA and the life cycle needs of fish.
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WRIAs and Utility Service Areas

in Central Puget Sound
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House Bill 2514
The 1998 Legislature passed House Bill 2514 (the Watershed Management Act) to provide a
framework for collaboratively solving water-related issues.  Along with the associated grants
program, it is designed to allow local citizens and local governments to join together with
tribes and state agencies to develop watershed management plans for entire watersheds.  This
framework is based on Water Resource Inventory Areas, or watersheds.  Locally established
“planning units” must assess water quantity (i.e., each WRIA’s water supply and use) and
develop a watershed plan for satisfying water supply needs.  Local planning units may also
develop plans to address the closely related issues of improving water quality, protecting and
enhancing fish and wildlife habitat, and, in collaboration with Ecology, setting instream
flows.  The planning process must be completed within four years, adopted by local
governments, and implemented by state agencies.  If the planning unit does not agree on
instream flows, the Department of Ecology may set them independently by rule.

The Watershed Management Act is relatively non-prescriptive in terms of both procedural
and substantive requirements.  Within broad constraints, local governments and tribes that
proceed with watershed planning have considerable flexibility to determine the planning
process, focus on areas or elements of particular importance to local citizens, assess water
resources and needs, and recommend management. The law requires the participation of
certain entities (e.g., county government, largest city, largest utility) in order for a planning
process to be initiated; tribal governments may participate, but planning may proceed without
them (EES 1999).

The Legislature has authorized $9 million in funding to support planning conducted under the
Watershed Management Act.  In its 2001 session, the Legislature authorized (in ESHB 1832)
additional funding to planning units for instream flow, water quality, and water storage
evaluation, and authorized Ecology to do instream flow assessments if not done by the
planning units.

House Bill 2496
The 1998 Salmon Recovery Act (House Bill 2496) authorizes WRIA-specific committees to
conduct watershed-based analyses focused on salmon recovery by creating salmon “Habitat
Restoration Project Lists.”  The committee is responsible for compiling the list, establishing
priorities for individual projects, defining the sequence for project implementation, and
identifying funding sources.  The recommendations of the committees serve as suggestions
and are not mandatory (EES 1999).

The Salmon Recovery Act identifies a “Critical Pathways Methodology” to be used in
developing a habitat project list and work schedule.  The methodology is defined as “a project
scheduling and management process for examining interaction between habitat projects and
salmonid species, prioritizing habitat projects, and assuring positive benefits from habitat
projects” (EES 1999).  As opposed to the Watershed Planning Act, the Salmon Recovery Act
has no time limit for completion, and does not require approval of a plan or adoption of
regulations by local or state agencies.  The local process may include multiple governments
and parties—including tribal governments—and is supported by administrative grants to lead
entities and funding to the Washington Department of Fish and Wildlife and the Conservation
Commission for technical assessments.
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Planning Currently Underway
The seven WRIAs in the three-county area are engaged in watershed planning under various
authorities.  As described above, watershed groups may develop watershed plans either under
House Bill 2514 (the Watershed Management Act), House Bill 2496 (the Salmon Recovery
Act), or both.  The Watershed Management Act envisions a locally developed water
resources plan having one mandatory element (water quantity) and three optional elements
(instream flows, salmon habitat, and water quality).  Plans under this Act may be very
detailed as to water quantities in the watershed, but may be difficult to implement if they do
not simultaneously address fish and habitat needs.  On the other hand, the Salmon Recovery
Act envisions development of short-term and long-term salmon recovery plans, based upon
an analysis of “limiting factors” contributing to salmon decline.  Water quantity (including
instream flows) may or may not be prioritized as a limiting factor in a watershed.  These
plans are not intended to address water issues that are not fish-related (such as municipal
water supplies).

Within the Central Puget Sound area, most watershed groups are planning under the Salmon
Recovery Act, and not the Watershed Management Act.  This is due in part to the reluctance
of tribal governments to participate in planning under HB 2514 because it is viewed as
contravening the government-to-government relationship between tribes and state
government that the state has agreed to in the past.  Table 5-1 details the authority under
which each WRIA is planning.

The planning underway in the region under HB 2496 does have tribal participation and the
products could meet some of the requirements under the ESA for salmon recovery plans.
However, because the plans developed under HB 2496 focus on salmon recovery—and not
on other potential uses of the water—they may not result in adequate water quantity data with
which decisions can be made for other water supply needs in the region.  Such data will
require time to develop, and will require the investment of additional resources, unless
alternative approaches to decision making are implemented.

Table 5-1:  Planning Processes by WRIA

WRIA
House Bill 25141

(Watershed Management Act)
House Bill 2496

(Salmon Recovery Act)

5 Stillaguamish No Yes

7 Snohomish Maybe Yes

8 Cedar-Sammamish No Yes

9 Duwamish-Green No Yes

10 Puyallup-White No Yes

11 Nisqually Yes Yes

12 Chambers-Clover Yes – including habitat flow needs Yes
1 Under HB 2514, WRIA groups are required to address water quantity, but do not necessarily address instream flow, water

quality, or salmon habitat issues.
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Instream Flows and Their Regulation
Natural streamflow conditions within western Washington watersheds reflect regional climate
patterns characterized by dry summers and mild, wet winters with most precipitation
occurring between October and April.  Because this precipitation falls as snow at higher
elevations, some streams experience their highest peak flows in winter at times when rain
falls on the snowpack.  However, the highest sustained flows typically occur in the spring as
the snowpack melts.  Flows are at their lowest in the late summer/early fall.  Much
streamflow in this period is fed by groundwater  (Rushton 2000).
Human activities have modified this natural pattern to varying degrees throughout the region.
On some rivers, dams and reservoirs store portions of the winter and spring runoff for water
supply and/or flood control, and release it during the late summer and early fall.  Housing,
commercial, and industrial development have replaced natural vegetation with impervious
surface, thereby increasing peak runoff and reducing potential recharge of groundwater
systems through infiltration.  It is difficult to identify the specific causes of altered flows.
Natural climatic factors, urbanization, and withdrawals all affect the quantity of water and
rate of flow in a channel at any given time (Rushton 2000).
The effects of streamflows on fish and the effects of human activity on streamflows have
been recognized within Washington state law since the 1960s when the Minimum Flows and
Levels Act of 1967 established a process for the Department of Ecology to protect instream
flows through the adoption of rules.  (Prior to that time, water rights were conditioned by
instream flow requirements on a case-by-case basis or, often, not at all.)  Subsequently, the
Water Resources Act of 1971 expressed a new state policy that “base flows” should be
preserved except where there are “overriding considerations of the public interest” (Rushton
2000).
Instream flows, usually minimum flows by season, established by rule under the authority of
these statutes, are considered water rights and are assigned the priority date of the time of rule
adoption.  Water right applications submitted thereafter may be conditioned on streamflows
meeting or exceeding these instream flow requirements.  There may be times when natural
flows would not meet these minimums.  Ecology has also asserted the authority to deny or
impose conditions on new water right permits to protect base flows even where no minimum
flow rule has been promulgated.  Instream flow requirements can also be conditions of
Federal Energy Regulatory Commission (FERC) hydropower licenses, or as enforceable
commitments in Habitat Conservation Plans developed and approved by federal agencies
under the federal Endangered Species Act. These federal processes have resulted in flow
regimes to which the Cities of Everett, Seattle, and Tacoma have committed with regard to
flows on the mainstem Sultan, Tolt, Cedar, and Green Rivers.

From 1967 until 1986, Ecology established instream flows in 17 of the state’s 62 WRIAs,
including WRIAs 7 (Snohomish), 8 (Cedar-Sammamish), 9 (Duwamish-Green), and 11
(Nisqually), through its Instream Resources Protection Program.  However, instream flows
were not necessarily established on every stream or even every major tributary within a
specific WRIA.  Flows were typically established based on technical studies focused on fish
needs, such as Instream Flow Incremental Methodology (IFIM) studies, followed by policy-
level negotiations, and then formal rulemaking.  In some cases, rules adopting instream flows
also closed basins to further water appropriations.  This occurred in the Chambers-Clover
basin, when Chambers, Clover, and Sequalitchew Creeks and their tributaries were closed to
further surface water appropriations in 1980 under WAC 173-512 (Rushton 2000).

Since 1986, however, increasing controversy over instream flow levels has prevented the
adoption of new instream flow rules.  A mediated dispute resolution process to address
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instream flows and water allocation issues was proposed in the 1991 Chelan Agreement
(RCW Title 90) and two pilot areas, Methow and Dungeness-Quilcene.  Policy and
methodological recommendations of the Water Resources Group, established under the
Chelan Agreement, have not been implemented however since the proposed process never
received legislative support or funding for implementation beyond the selected pilot projects.
Nonetheless, some of the principles outlined in the Chelan Agreement are reflected in the
recent (1998) state Watershed Planning Act (HB 2514), which, among other things, provides
for local watershed-based planning groups to recommend instream flows to Ecology for
rulemaking (Rushton 2000).

Individual WRIA Overviews and Data
It was the intention of the Forum to report identified instream flow requirements for fish in
this Outlook.  However, to a great degree, specific flow information is not currently available.
Instead, the Forum is attempting to identify areas where flow has been preliminarily
identified to be potentially problematic.  This section provides the results of the first step in
collecting relevant flow information.  The following preliminary information regarding low
flow conditions was gathered by the Forum from six of the WRIA planning groups in the
three-county region.

Included for each WRIA is an overview of the status of planning within the WRIA and a
matrix of reported flow issues.

Overviews are different for each WRIA, but generally include: planning framework, status in
terms of identifying low flow issues, data gaps, current and funded projects, and immediate
next steps.  The flow matrix for each WRIA identifies reaches of rivers, streams or creeks
where low flow issues have been preliminarily identified.  The information presented in the
flow matrices is taken primarily from the most current WRIA Technical Assessments or
Limiting Factors Analyses where available.  These documents report the current state of
knowledge for each WRIA.

Initial requests by the Forum to the WRIA groups for information has occurred before many
WRIA groups had performed or completed detailed studies of habitat issues.  As such, the
flow matrices have been labeled “Interim Information” and should not be considered
comprehensive.  The areas identified within the matrices should not be considered the only,
or most critical, problems in the basin—they are merely the issues that have been identified at
this time by WRIA groups and have not been prioritized relative to other habitat factors.

The quality, quantity, and type of information gathered from the WRIA groups varies greatly
across the different WRIAs due to difference in structure, history, and current status of the
WRIA organizations, as well as the differing urban environments within each WRIA.
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Stillaguamish (WRIA 5)
Encompassing just over 680 square miles, WRIA 5 (Stillaguamish) is located in the largely
rural area of northwest Snohomish and southwest Skagit Counties.  Major tributaries to the
Stillaguamish include the North Fork Stillaguamish, South Fork Stillaguamish, and Pilchuck
Creek.  U.S. Environmental Protection Agency (EPA) classifies over 75 percent of riparian
area within this WRIA as forested and less than 20 percent as urban or agricultural.
Arlington, the largest city within this WRIA, had a population of about 4,000 in 1990.  The
Stillaguamish and its tributaries serve as the water supply for Arlington and for a number of
small community water systems.  The state has not enacted instream flows for WRIA 5,
which supports chinook, coho, pink, and chum salmon.

Overview of WRIA 5 Activities

Summary
A Limiting Factors Analysis (LFA) has been completed for the Stillaguamish River
watershed that identifies hydrology (the delivery and routing of water) as a primary limiting
factor for salmon in the watershed (Washington Conservation Commission, August 1999).
The limiting factors report identifies streams and tributaries that experience low flows.  In
addition, an ecosystem diagnosis and treatment (EDT) workshop was held in spring of 2000.
As part of the state EDT program, work is being done on 42 Stillaguamish River reaches to
establish habitat restoration priorities.  Low flows are one of a number of limiting factors
identified in the Stillaguamish WRIA.

Background
Salmon recovery planning efforts in the Stillaguamish River watershed have evolved out of
the 1990 Watershed Action Plan, which focused on water quality, and House Bill 2496.  The
Watershed Action Plan was adopted in 1990 and led to the formation of the Stillaguamish
Implementation Review Committee (SIRC).  The Tulalip Tribes, Stillaguamish Tribe, and
Snohomish County Surface Water Management co-chair this effort.

Under HB 2496, the Stillaguamish Technical Advisory Group was created, which is led by
the Stillaguamish Tribe and Snohomish County Surface Water Management, with
participation from other agencies.  The responsibilities of this group include or have included:

� Prioritizing the Limiting Factors Analysis;

� Development of the Chinook Recovery Technical Report, which could serve as the basis
for a chinook recovery plan; and

� Project prioritization for submittal under HB 2496.

Scope of Activities
� Conduct assessments

� Identify and prioritize salmon recovery projects and prioritize limiting factors

� Gather technical information

� Develop a chinook recovery plan

� Assessment approach
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� Reach Assessments conducted by Restoration Subcommittee of SIRC

� Limiting Factors Analysis

� Ecosystem Diagnostic Treatment (EDT)

The SIRC used the Instream Flow Incremental Methodology (IFIM) study conducted by the
United States Geological Survey (USGS) in 1987 to compile reach assessment tables for
specific reaches in 1997.  These tables summarize the habitat limiting factors by stream
location and were incorporated into the Conservation Commission’s Limiting Factors
Analysis (LFA).  The reach assessment tables indicate that some stream or tributaries
experience low flows, but the LFA does not indicate that low flows are a leading overall
limiting factor.  Side channel habitat, riparian degradation, loss of woody debris, and
sedimentation are considered to be more major significant limiting factors.

WRIA 5 Reported Flow Information Matrix
Table 5-2 presents the flow information matrix for the Stillaguamish Watershed.  Primary
sources of information include the Conservation Commission’s Limiting Factors Analysis
(August 1999) and the Reach Assessment tables prepared by members of the SIRC and its
Restoration Subcommittee (unpublished).
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 Table 5-2:  Stillaguamish (WRIA 5) Reported Flow Information  (Page 1 of 4)

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date
Stillaguamish Not Identified Chinook, coho, chum, pink,

steelhead and bull trout
(populations at the creek/reach
level are not identified)

Not Identified 99a Unknown

Stillaguamish 5.0001 (RM 17.7) Not Identified The City of Arlington sewage treatment outfall discharges to the river creating
potential bacterial problems during low flows and large floods.

95e Arlington plans to upgrade their treatment plant

Upper South Fork
Stillaguamish System

5.0001A (RM 34.6) Depressed chinook populations are harmed by many factors including low
flows that inhibit adult migration and holding and high flows that wash out
juveniles.  Also high water temperatures resulting from low flows and riparian
clearing.

79a, 93b, 95e, 95f Unknown

No Name Pnd 5.0001A (RM 34.6) Summer Very small tributary has low flows in summer 95a Unknown

Old Stillaguamish 5.0005 (RM 1.1) Not Identified The City of Stanwood discharges into the old channel, creating potential
bacterial problems during low flows and large floods.

95e Unknown

Middle North Fork
Stillaguamish

5.0135 (RM 17.6 –
26.2)

Not Identified Key chinook spawning area between Whitman Bridge and French Creek.
Pools are now reforming, but tend to be hydraulically dredged out in winter
high flows and fill in with fines during low flows.

95e, 95g Unknown

South Douglas 5.0009 (RM 2.2-3.8) Summer Reach has potentially good spawning and rearing habitat; however, high
sedimentation and low flows may limit summer rearing habitat.  Culvert at RM
2.2 is at least partial fish blockage.

78a, 87a, 95a, 95d Unknown

Jorgenson Slough/Church 5.0018 Cutthroat, coho, chum,
steelhead.  Best cutthroat stream
in the Stillaguamish system.

Not identified in LFR.  In other references, very low coho smolt/adult ratio and
stable smolt production suggest that coho production in this system is limited
by freshwater rearing habitat and low flows.

99a, 88a, 95e Unknown

Upper Church Creek (East
Fork)

5.0018 (RM 4.2-8.0) During Summer
base flows

Low flows are probably the most important limiting factor for salmon
production.  In the upper reaches of Church Creek, residential wells may be
reducing groundwater that provides in-stream summer base flows.  Low flows
are probably the most important limiting factor for salmon production.

95e Unknown

Church Creek 5.0018 (RM 2.0) During Summer
base flows

The Tulalip Tribes found Church Creek to be as low as 1.4 cfs near Hwy 532
in the late 80s and early 90s.  Low flows are probably the most important
limiting factor for salmon production.

95e Unknown

Freedom Creek 5.0021 Not Identified Not Identified 99a Unknown

Freedom Creek 5.0021 (RM 1.8-3.0) During Summer
base flows

Low flows are probably the most important limiting factor for salmon
production.  There are two withdrawals on the west fork above 300th St. NW
that reduce summer low flows.

95e Unknown
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Table 5-2:  Stillaguamish (WRIA 5) Reported Flow Information  (Page 2 of 4)

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date
Jackson Creek 5.0027 Not Identified Not Identified 99a Unknown

Jackson Creek 5.0027 (RM 0.2-0.5) Summer base
flows

Low flows 87a, 95a

Tributary 30 5.0030 Not Identified Not Identified 99a Unknown

Unnamed 5.0031 Not Identified Not Identified 99a Unknown

Unnamed 5.0031 (RM 0.2-0.5) Summer Goes dry at RM 0.69, temperature problems, habitat is generally poor 87a, 95a Unknown

Portage Creek 5.0036 Not Identified Not Identified 99a Unknown

Pilchuck Creek 5.0062 Not Identified Not Identified 99a Unknown

Pilchuck Creek 5.0062 Summer Low flows due to wetland loss, road cuts, water withdrawals, and other factors
can hinder fish passage and contribute to high summer water temperatures.
Low flows are assumed to be a limiting factor for salmon production in
Pilchuck Creek.

95e Unknown

Unnamed 5.0078 Not Identified Not Identified 99a Unknown

March Creek 5.0122 (RM 0 – 1.6) Summer A ditched wall-base channel flows through agricultural land.  “Probably has low
flows and warm temperatures in the summer.”  If there is adequate connection
to the river, this channel could provide off-channel winter habitat for coho and
steelhead.

75a, 95a Unknown

Armstrong Creek 5.0126 Not Identified Not Identified 99a Unknown

Harvey Creek 5.0131 Not Identified Not Identified 99a Unknown

North Fork Stillaguamish
System

5.0135 Not Identified Low flows are significant problems in Squire, Ashton, Furland and Little French
Creeks as well as the mainstem North Fork Stillaguamish.  The lack of pools is
also a serious limiting factor (especially for chinook, steelhead and coho).
Pools are not reforming: they tend to be hydraulically dredged (and the redds
are scoured) in winter high flows when the channel is unstable, but fill in with
fines during low flows.

95b, 95c, 95e, 95g Unknown

Middle North Fork
Stillaguamish

5.0135 Not Identified North Fork has widened in the Hazel area due to logging-related sediment
input.  The change in the geomorphology has perched many tributary outlets
above the river so that streamflow becomes subsurface or streams are
inaccessible at low flows.

95c, 95g Unknown

N. Fork Stillaguamish 5.0135 Not Identified Not Identified 99a Unknown
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Table 5-2:  Stillaguamish (WRIA 5) Reported Flow Information  (Page 3 of 4)

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date
Unnamed 5.0150 Not Identified Not Identified 99a Unknown

Unnamed 5.0151 Not Identified Not Identified 99a Unknown

Unnamed 5.0152 Not Identified Not Identified 99a Unknown

Unnamed 5.0172 Not Identified Not Identified 99a Unknown

Unnamed 5.0213 Not Identified Not Identified 99a Unknown

Placid Creek 5.0251 Not Identified Not Identified 99a Unknown

Moose Creek 5.0257 Not Identified Not Identified 99a Unknown

Moose Creek System 5.0257 Early Summer Chum, coho, pinks and trout Typical of many streams that flow through porous soils in the North Fork
floodplain, this stream goes dry in early summer, as was observed in July
1995.  The streams also experience chronic low flows that reduce the value for
coho rearing.

95e, 95h Unknown

Unnamed 5.0258 Not Identified Not Identified 99a Unknown

Squire Creek System 5.0260 Summer base
flows

A productive system.  Although it often carries more water than the North Fork
in summer, Squire Creek and its tributaries can also suffer from low flows.

95a, 95c, 95e, 95h Unknown

Furland Creek 5.0261 Not Identified Not Identified 99a Unknown

Ashton Creek 5.0262 Not Identified Not Identified 99a Unknown

Ashton Creek 5.0262 Summer Ashton Creek experiences chronic low flows and is sometimes dry in summer. 78a, 95a, 95e Unknown

Snow Gulch Creek 5.0263 Not Identified Not Identified 99a Unknown

Unnamed 5.0334 Not Identified Moderate gradient channel up to RM 0.3 may suffer from low flows.  Very
limited fisheries resource.

79a, 93b, 95e, 95f Unknown

Canyon 5.0359 August and
September

A 1980 USFS study of Canyon Creek lists low flow in August and September
as very limiting.  Tributary temperatures are often high and N. Fork Canyon
Creek temperatures are elevated.

80a, 95e Unknown

Meadow Creek 5.0367 (RM 2.2-3.6) Not Identified Low quality habitat and low flows.  Much of the subbasin has been logged. 80a Unknown

Unnamed 5.0367 (RM 0.0-1.6) Not Identified Steep gradients and low flows contribute to low quality habitat.  An impassable
cascade at mouth blocks fish access.

80a Unknown

Table 5-2:  Stillaguamish (WRIA 5) Reported Flow Information  (Page 4 of 4)
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NOTES:
1  The "critical" low flow period usually occurs in the late summer (August and September).  However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements.  Hence, it is possible that there could

be different detrimental “low flows”, depending upon river channel and fish life history in a particular water body.
2  Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions and natural causes.  Often the case is a combination.  The Forum is focusing on identification & mitigation of the effects of human impacts.

GENERAL NOTE:  The Forum is attempting to report the greatest concerns for low flows in the basin.  WRIA Technical Committee members have found water quantity information to be one of their largest data gaps. When identifying other limiting habitat factors, the technical committee identified some flow-related problems, as presented above.  However, additional
scientific study is required before they can consider the list comprehensive or prioritize flow problems in this system.

STILLAGUAMISH NOTE:  Reported flow information for the Stillaguamish WRIA is taken from a compilation of Reach Assessment Tables developed by individuals, agencies, and organizations that participated as members of the SIRC, the Restoration Subcommittee, and the Priorities Subcommittee.

SOURCES:
75a Williams, R.W., R.M. Laramie and J.J. Ames, 1975.  “A Catalog of Washington Streams and Salmon Utilization, Vol. 1: Puget Sound Region.”  Washington Department of Fisheries, Olympia, Washington.
78a Hendricks, D.  1977-78.  Unpublished field notes.  Washington Department of Fish and Wildlife, Mt. Vernon, Washington.
79a United States Forest Service.  1979.  “Record of Decision: South Fork Stillaguamish River Fisheries Biological Unit Management Plan (B.U.M.P).”  Mt. Baker – Snoqualmie National Forest, Monte Cristo Ranger District.
80a United States Forest Service.  1980.  1980 USFS study of Canyon Creek
87a Snohomish County.  1987.  “Water Resources Inventory of Snohomish County, Map Folio and Unpublished Data Base.”  Department of Community Development, Everett, Washington.
93b Washington Department of Fisheries and the Western Washington Tribes.  1993.  “1992 Washington State Salmon and Steelhead Stock Inventory (SASSI).”  Washington Department of Fish and Wildlife, Olympia, WA.
95a 1991 color aerial photos at 1:24,000, and 1991 black and white aerial photographs at 1 in. equal 400 ft.
95b Benda, L.  1995.  Personal communications with T. Dalton of Snohomish County Surface Water Management, Fall 1995.
95c Pess, G.  1995. Personal communications with T. Dalton of Snohomish County Surface Water Management Division staff.
95d Snohomish County.  1995.  Site visits during 1995 by Tim Dalton and other Snohomish County Surface Water Management Division staff.
95e Snohomish County.  1995.  Summaries of the 1995 meetings and written comments of the Stillaguamish Implementation Committee (SIRC) restoration subcommittee.  Snohomish County Surface Water Management, Everett, Washington.
95f United States Forest Service.  1995.  “South Fork Upper Stillaguamish Watershed Analysis.”  Mt. Baker – Snoqualmie National Forest, Darrington Ranger District.
95g Unpublished Draft Hazel Watershed Analysis.  1995.  Module F: Fish Habitat and Module E: Channel Assessment.
95h Washington Department of Fish and Wildlife.  1940-1995.  Salmon spawning ground survey data.  Olympia, WA.
99a Washington Conservation Commission.  August 1999.  “Habitat Limiting Factors: Water Resource Inventory Area 5, Stillaguamish Watershed.”
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Snohomish (WRIA 7)
With a drainage area of nearly 1,800 square miles, WRIA 7 covers a range of rural, suburban,
and highly urbanized areas and extends from the Cascade Crest to Puget Sound. The
Snoqualmie and Skykomish Rivers are the major surface water resources in this watershed,
and they converge to form the Snohomish River about 20 miles upstream of Puget Sound.
The Pilchuck River flows into the Snohomish downstream of this convergence.  Major
tributaries to the Skykomish include the North and South Forks of the Skykomish River, the
Wallace River and the Sultan River.  Major tributaries to the Snoqualmie River include the
North, Middle, and South Forks of the Snoqualmie River, the Tolt River, and the Raging
River.  Snoqualmie Falls forms a significant natural barrier to anadromous fish passage into
the upper Snoqualmie basin.

Everett, with a 2000 population of about 91,000, is the largest city within WRIA 7.  Other
cities and towns include Snohomish, Monroe, Sultan, Goldbar, Duvall, Carnation, Fall City,
Snoqualmie, and North Bend.  U.S. EPA classifies over 75 percent of the riparian area within
WRIA 7 as forested, and less than 20 percent as urban or agricultural.  However, much of the
riparian habitat in WRIA 7 has been adversely impacted by flood control, road building, land
development, agriculture, forest practices, and municipal water supply.

Surface water diversions from WRIA 7 for municipal use are primarily for the City of Everett
and the City of Seattle, which operate water supply reservoirs on the Sultan and South Fork
Tolt Rivers, respectively.  Instream flow requirements were enacted by the state in 1979 for
10 control points on the Snohomish, Skykomish, Snoqualmie, Sultan, and Pilchuck Rivers.
Additional instream flow requirements are in place as a condition to the Federal Energy
Regulating Commission (FERC) Hydropower Licenses on the South Fork Tolt River and the
Sultan River.  WRIA 7 supports wild runs of coho, chinook, pink, chum, and steelhead (King
County 1995a, Ecology 1995a).

Overview of WRIA 7 Activities

Summary
The Snohomish Basin Salmon Recovery Forum is preparing salmon recovery project lists
under the Salmon Recovery Act (HB 2496) and developing a comprehensive watershed plan
for salmon habitat conservation in the Snohomish River basin.  This group serves as the
convening body for stakeholder participation.

The Snohomish Basin Salmonid Recovery Technical Committee is co-chaired by individuals
from Snohomish County Surface Water Management and King County. The Technical
Committee includes representatives from King and Snohomish Counties, the Tulalip Tribes,
City of Everett, City of Seattle, Ecology, Washington Department of Fish and Wildlife
(WDFW), United States Forest Service (USFS), U.S. EPA, National Marine Fisheries Service
(NMFS), Washington Trout, Stilly-Snohomish Fisheries Enhancement Task Force, and other
conservation groups.  There are also subcommittees to the Technical Committee that focus on
habitat and research.

A Synthesis Committee (based on the earlier Snohomish Basin Workgroup) is responsible for
reviewing recommendations of the Technical Committee and for considering the non-
biological ramifications of recommendations to be submitted to the Snohomish Basin Salmon
Recovery Forum.  Membership is open, and active participation comes from Snohomish and
King Counties, Cities of Everett and Seattle, Tulalip Tribes, Puget Sound Water Quality
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Action Team, and Ecology.  The Synthesis Committee meets jointly with representatives of
the Technical Committee in a coordination group.

Background on Assessment Processes
Ecology conducted a watershed characterization of land use, fish use and a variety of other
factors and issued a report on their characterization (Ecology 1995a).  The report identified
subbasins that have flows that are or may in the future be significantly different than
historical flows, but does not address the impacts of these flows on fish.  This analysis was
driven by predictions of historical and future use based on land use patterns.

The Snohomish Basin Workgroup hired a consultant (Pentec Environmental) to prepare a
more detailed hydrology-based watershed assessment.  Their report, “The Snohomish River
Basin Conditions and Issues Report,” has been completed and released (Pentec 1998).

The WRIA Technical Committee has developed the “Initial Snohomish River Basin Chinook
Salmon Conservation/Recovery Technical Workplan.”  The document identified 34 habitat
problem statements, with instream flows ranked tenth in importance.  The Technical
Committee identified the top nine problem statements as the most important and used them as
their basis for its chinook salmon recovery recommendations.  Thus, low flows are not
discussed as a high priority problem for chinook basin-wide; however, there may be some
localized reaches where it may be a problem.

The Technical Committee went into more geographic detail in the “Snohomish River Basin
Chinook Salmon Habitat Evaluation Matrix” (SBSRTC 2000).  The matrix is an analysis of
habitat conditions using the same geographic scale of subbasins used in Ecology’s watershed
characterization. For each of the 62 subbasins, the Technical Committee evaluated seven
major habitat conditions, including base flows and peak flows. Subbasins were classified as
“properly functioning,” “at risk,” or “not properly functioning” for each of these conditions.
Those subbasins that were classified as not properly functioning (based on percent
impervious surface area) are listed in Table 5-3.  It should be noted that the data used to
determine total percent impervious area may be replaced in the near term, by results of a
current model used by Snohomish County staff.  The new model yields lower percent total
impervious area values for these subbasins.  Several subbasins in the flow matrix would
likely “improve” as a result of the updated model predictions.

Evaluation of HB 2514 as a watershed planning approach for the Snohomish Basin

Ecology has provided an organizing grant, with the Tulalip Tribes and the City of Everett as
co-leads, to evaluate whether or not the HB 2514 framework for watershed planning would
be feasible in the Snohomish River watershed.

Scope of Activities
� Identify salmon recovery projects

�  Develop a salmonid recovery plan that will recover salmon to healthy and harvestable
levels

Mechanism for Identifying Water Quantity Needs for Fish
To date, except for analyses in the Tolt and Sultan basins, there has not been a detailed
analysis performed on the water needs for fish in the Snohomish River watershed.
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Assessment Approach
� Department of Ecology characterization

� A hydrology-based watershed assessment

� A salmonid-based technical workplan

� A chinook salmon habitat evaluation matrix

WRIA 7 Reported Flow Information Matrix
Table 5-3 presents the flow information matrix for the Snohomish Watershed.  The primary
source of information used to compile the matrix is the “Snohomish River Basin Chinook
Salmon Habitat Evaluation Matrix” (SBSRTC 2000) reporting the unpublished work of
Purser.
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Table 5-3:  Snohomish (WRIA 7) Reported Flow Information  (Page 1 of 2)

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date
Pilchuck River - Middle At RM 23 Summer  Condition is “At Risk.”  Withdrawals by City of Snohomish can take 10 to 20%

of the summer low flow.
Pentec, 1999  

Bodell Creek  Summer  Surface Water Closure on 9/6/51 3 WDOE IRPP - WRIA 7  

Skykomish - Lower
Mainstem

Entire Subbasin Not Identified Chinook Not Properly Functioning (NPF), estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5 Instream flow augmentation from Sultan
River (Jackson Project storage and instream
flow schedules).

Woods Creek - Lower Entire Subbasin Not Identified  NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

May Creek Entire Subbasin Not Identified Chinook Surface Water Closure on 10/13/53 3 WDOE IRPP- WRIA 7 - Surface Water Closure per WDOE

Ames Creek Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Coal Creek - Lower Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Coal Creek - Upper Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Harris Creek Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface.4  Also surface water
closure on 1/20/44 3

Purser et al., 2000 in SBSRTC, 20005

WDOE IRPP - WRIA 7
Surface Water Closure per WDOE

Griffen Creek Entire Subbasin Not Identified  Surface water closure on 9/22/53 3 WDOE IRPP - WRIA 7 Surface Water Closure per WDOE

Patterson Creek Entire Subbasin Not Identified  Surface water closure on 2/19/52 3 WDOE IRPP - WRIA 7 Surface Water Closure per WDOE

Raging River Entire Subbasin Not Identified Surface water closure on 9/20/51 3 WDOE IRPP - WRIA 7 Surface Water Closure per WDOE
Snoqualmie River - Lower
South Fork

Entire Subbasin Not Identified Chinook (below falls) NPF, estimated based on % of impervious surface.4
Potentially problematic in tributaries.  Due to water rights and diversions (e.g.,
Riley Slough and Foye Creek)

Purser et al., 2000 in SBSRTC, 2000 5  

Snoqualmie River - Mouth Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Snoqualmie River - Mid-
Mainstem

Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Snoqualmie River - Upper
Mainstem

Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Cathcart Creek Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  
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Table 5-3:  Snohomish (WRIA 7) Reported Flow Information  (Page 2 of 2)

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date
Dubuque Creek Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Everett Drainages Entire Subbasin Not Identified Coho, chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Fobes Hill Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

French Creek Entire Subbasin Not Identified Chinook, coho NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Lake Stevens Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Little Pilchuck Creek Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4  Also surface water closure
on 5/6/52

Purser et al., 2000 in SBSRTC, 2000 5 Surface Water Closure per WDOE

Marshland Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Pilchuck Creek - Lower Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5  

Snohomish River - Estuary Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 Purser et al., 2000 in SBSRTC, 2000 5

 
Quilceda Creek Entire Subbasin Not Identified Surface water closure on 6/10/46 3 WDOE IRPP - WRIA 7 Surface Water Closure per WDOE
Sunnyside Entire Subbasin Not Identified Chinook NPF, estimated based on % of impervious surface4 WCC, 1998

NOTES:
1  The “critical” low flow period usually occurs in the late summer (August and September).  However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements.  Hence, it is possible that there could be different detrimental “low flows,” depending upon river channel and fish life history in a particular water body.
2  Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions, and natural causes.  Often the case is a combination.  The Forum is focusing on identification & mitigation of the effects of human impacts.
3  NPF = Not Properly Functioning habitat condition for base flow, implying a low flow condition. (SBSRTC, 2000: based on % impervious surface area).  NPF listings are based on unpublished data found in Purser, et al. (2000) indicating the subbasins had 13% to 57% total impervious area.  The new model being performed by Snohomish County staff yields lower %

total impervious area values for these subbasins, ranging from 6% to 53.5%.  Several subbasins in this table would likely “improve” as a result of this new information.  At this time, the information is only available to County staff, but plans are to release it to Technical Committees in the Snohomish, Stillaguamish, and Cedar-Sammamish WRIAs in the near future
(Purser and Simmonds (unpublished)).

4  Order DE 79-8, WAC 173-507-040, filed 9/6/79 WA. Dept of Ecology, having determined there are no waters available for further appropriation through the establishment of rights to use water consumptively, closes these streams to further consumptive appropriation.  The closures confirm surface water source limitations previously established administratively under
chapter 90.03 RCW and RCW 75.20.050.

5  Scientific studies needed to verify source.

GENERAL NOTE:  The Forum is attempting to report the greatest concerns for low flows in the basin.  WRIA Technical Committee members have found water quantity information to be one of their largest data gaps. When identifying other limiting habitat factors, the technical committee identified some flow-related problems, as presented above.  However, additional
scientific study is required before they can consider the list comprehensive or prioritize flow problems in this system.
SOURCES:
Pentec Environmental, Inc.  1999.  “Snohomish River Basin Conditions and Issues Report,” prepared for the Snohomish River Basin Work Group. (pp. 7-43).
SBSRTC (Snohomish Basin Salmonid Recovery Technical Committee).  2000.  “Snohomish River Basin Chinook Salmon Habitat Evaluation Matrix.”  Includes data from Purser et al., 2000.
WCC (Woodward-Clyde Consultants).  1998.  “Draft Sunnyside Stormwater Infrastructure Plan – Existing Conditions and Preliminary Problems Report.”
WDOE (Washington Department of Ecology).  June 9, 1988.  “Chapter 173-507 WAC, Instream Resources Protection Program, Snohomish River Basin, Water Resource Inventory Area (WRIA) 7.”
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Cedar-Sammamish (WRIA 8)
Located almost entirely within King County, the Cedar-Sammamish watershed (WRIA 8)
covers nearly 700 square miles and spans the largest urbanized area within the State of
Washington.  Major cities include portions of Seattle (population 540,000 in 1998) as well as
Bellevue, Kirkland, Redmond, Woodinville, Bothell, Sammamish, Issaquah, and Renton.
The WRIA 8 watershed includes all surface waters that drain to Lake Washington and then
through Lake Union, Salmon Bay, and Hiram Chittendon locks to Puget Sound.

Entering Lake Washington at Renton, the Cedar River originates at the Cascade crest. The
Cedar River has been developed for municipal water supply by the City of Seattle with a
storage reservoir at Chester Morse Lake/Masonry Pool and a diversion headworks at
Landsburg. The Cedar River’s major tributaries above Landsburg include the Rex River,
Taylor Creek, and Rock Creek.  Flood control levees have channelized much of the lower
Cedar River.  Although the Cedar River system contributes nearly 50 percent of the inflow to
Lake Washington, it originally flowed to the Black River and then to the Duwamish-Green
and Puget Sound.  Instream Resources Protection Program (IRPP) instream flows have been
enacted at Renton.  As part of its Cedar Habitat Conservation Plan (HCP), the City of Seattle
has entered into instream flow agreements that guarantee certain minimum flows will be
provided on the Cedar as measured at Landsburg.

Entering Lake Washington near Bothell, the Sammamish system includes Lake Sammamish
and the Sammamish River, which connects the two lakes.  Major tributaries to Lake
Sammamish include Issaquah, Tibbetts, and Laughing Jacobs Creeks; major tributaries to the
Sammamish River include Big Bear, Bear, North, and Swamp Creeks.  In addition to the
Cedar and Sammamish systems, a number of smaller streams drain directly into Lake
Washington.

The Cedar-Lake Washington system supports runs of chinook, coho, sockeye, and steelhead.
Chester Morse Lake supports a population of bull trout (Ecology 1995b, Ecology 1999,
Seattle 1999, Seattle 2000).

Overview of WRIA 8 Activities
The Cedar-Sammamish WRIA is planning under HB 2496.  Representation on the WRIA
Steering Committee includes jurisdictions, governmental agencies, environmentalists, and
business interests.  Although the Muckleshoot Tribe has been invited, they have not
participated on the Steering Committee.

The two other primary committees of the planning effort are the Staff Committee and the
Technical Committee.

Scope of Activities
In the Cedar-Lake Washington basin, the WRIA planning process involves two basic
products—a watershed assessment and a Salmon Conservation Plan—each of which is being
phased into and has a near-term and long-term component as follows:

� Watershed Assessment – Reconnaissance Phase.  This phase will result in a
Reconnaissance Assessment Report that, based on existing information on salmon and
salmon habitat conditions, identifies factors of decline in subareas and the level of
certainty associated with each factor of decline.  The Reconnaissance Assessment Report
is currently being finalized and will form the basis for the Near-Term Action Agenda
phase of the WRIA 8 Salmon Conservation Plan.
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� Watershed Assessment – Strategic Assessment Phase.  This phase will involve original
research and collection and analysis of data to fill important information gaps identified
in the reconnaissance phase.  This phase will result in a report to the WRIA 8 Steering
Committee in about June 2003 and will form the basis for the Long-Range Salmon
Conservation Plan for WRIA 8.

� WRIA 8 Salmon Conservation Plan – Initial Action Agenda (Phase 1).  Based on the
reconnaissance phase watershed assessment, the action agenda will recommend early and
interim action projects, policies, and programs, focusing on actions that are likely to
remain high priorities as the overall WRIA 8 salmon conservation plan is developed.  As
part of its initial efforts, WRIA 8 has recommended and ranked eight projects and
requested $1.6 million from the Salmon Recovery Funding (SRF) Board for
implementation.  The SRF Board has approved five projects with funding of just over $1
million.  Other projects are likely to added to the list as the Initial Action Agenda is
finalized.

� WRIA 8 Comprehensive Salmon Conservation Plan (Phase 2).  This habitat-based
plan is the ultimate product of the WRIA planning process and will build on the two
phases of the watershed assessment and Initial Action Agenda.  The WRIA 8 Steering
Committee has set June 2005 as the target date for obtaining approval for the Plan by the
National Marine Fisheries Service and U.S. Fish and Wildlife Service.

Assessment Approach
The WRIA Steering Committee expects to use a number of approaches to assess salmon-
related watershed conditions.  Initial reconnaissance work to identify potential limiting
factors was based on the outcome of a series of technical workshops and a review of existing
data on salmonid distribution.  Subsequently, additional workshops will be held to prioritize
where additional data collection and analysis is needed (research agenda and strategic
assessment work program).

Mechanism for Identifying Where Water Quantity Is a Potential Factor of Decline for Fish
WRIA 8 is establishing the following mechanisms for identifying where streamflows are a
potential factor of decline for fish:

� Initial Assessment of Factors of Decline.  As part of the Reconnaissance Assessment
Report potential factors of decline, which can include streamflows, will be identified.
The certainty ascribed to each potential factor (known, probable, and possible) will also
be identified.

� Strategic Assessment and Salmon Conservation Plan.  These efforts will prioritize
factors of decline, including streamflows, and long-term actions to address them and
conserve salmon.

WRIA 8 Reported Flow Information Matrix
The Flow Information Matrix for WRIA 8 (see table 5-4) is intentionally left blank.  Data will
be formally available after release of the Draft Reconnaissance Assessment of Habitat
Factors.
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Table 5-4:  Cedar-Sammamish (WRIA 8) Reported Flow Information
(This information was not available at the time this document was printed.  The WRIA 8 Technical Subcommittee will make more comprehensive data available in the near future.)

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date

(The WRIA 8 Technical Committee is in the process of developing a DRAFT Reconnaissance Assessment of the Habitat Factors that contribute to the Decline of Salmonids in the Lake Washington Watershed.  The purpose of this report is to
summarize existing information on salmonid populations and distribution and the conditions of salmonid habitat in the watershed.  The report will identify habitat factors of decline, including surface flows, by subarea in the WRIA 8 watershed.  It will
also identify gaps in current data and technical understanding and recommend general strategies for addressing the habitat factors of decline.)

NOTES:
1  The “critical” low flow period usually occurs in the late summer (August and September).  However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements.  Hence, it is possible that there could be different detrimental “low flows,” depending upon river channel and fish life history in a particular water body.
2  Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions, and natural causes.  Often the case is a combination.  The Forum is focusing on identification & mitigation of the effects of human impacts.
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Duwamish-Green (WRIA 9)
Encompassing nearly 500 square miles, the Duwamish-Green watershed (WRIA 9) is located
within King and Pierce counties.  Major tributaries to the Duwamish-Green include the Black
River and Neuwakum, Soos, Covington, Jenkins, and Mill Creeks.

Cities and towns within WRIA 9 include Tukwila, Kent, Auburn and Enumclaw as well as
portions of the City of Seattle along the Duwamish waterway.  WRIA 9 also includes much
of the rapidly growing area of southwest King County.  U.S. EPA classifies about 20 to 50
percent of the riparian habitat in the Duwamish-Green system as forested and about 20 to 50
percent as urban/agricultural.  However, much of the riparian habitat in the lower Green
River has been channelized for flood control, and much of the riparian corridor along the
Duwamish waterway is now heavily industrialized.  Howard Hanson Dam and Reservoir,
located in the upper Green River basin, are operated by the U.S. Army Corps of Engineers for
flood control and low flow augmentation.  The City of Tacoma has a water supply diversion
farther downstream near Palmer.

The Duwamish-Green system supports runs of chinook, coho, chum, pink, and steelhead.
Minimum instream flows have been enacted by the state for the Green River at control points
at Palmer and Auburn.  These minimums condition Tacoma’s second diversion water right on
the Green River.  Through an agreement with the Muckleshoot Indian Tribe and its proposed
Green River Habitat Conservation Plan, the City of Tacoma also guarantees minimum flows
at Auburn as a condition of developing its second water right.  Once the second diversion
right is developed, these guarantees must be met even if Tacoma has to curtail diversions
under its first water right or supplement flows from storage.  (Revisions to the operations of
Howard Hanson Dam will also allow for its operation to encompass municipal water supply.)
Tacoma’s agreement with the Muckleshoot Tribe also establishes additional instream flow
requirements at Auburn and Palmer that are higher than state minimums during certain times
of year (Ecology 1995c, Tacoma 1995, Tacoma 1999, USDI et al. 2000, U.S. EPA 2000).

Overview of WRIA 9 Activities

Summary
A Limiting Factors and Reconnaissance Assessment Report was completed for WRIA 9 in
December 2000 (Kerwin and Nelson 2000).  This report was a joint effort between the
Washington State Conservation Commission and the WRIA 9 planning effort.  It includes a
description of limiting factors and fish distribution in the WRIA (including tributaries and the
nearshore) based on known existing information.  The document also includes key findings
and a description of data gaps for factors of decline, as well as a strategy and initial
recommendations for the Duwamish-Green Watershed.  A report on the nearshore, including
an existing conditions report and initial recommendations, is expected to be complete by
March 2001.  Next steps in the planning process include developing and implementing a
strategic assessment and near-term action agenda.

Background
The Duwamish-Green watershed is planning under HB 2496 framework.  There was an
attempt to form a HB 2514 process but this was abandoned due to concerns with the role of
tribes under that statute.  Policy direction and oversight for WRIA 9 is provided by the
Steering Committee.
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Beginning in 2001 the WRIA 9 planning effort is staffed regionally through an interlocal
agreement.  Through this agreement four-and-one-half staff positions are funded
interjurisdictionally to provide support to the planning effort.  The work program and budget
are approved by the WRIA 9 Oversight Group, made up of city representatives in the WRIA
9 geographic area.  While they have participated in technical efforts in the past, currently the
Muckleshoot Tribe has declined to participate in the WRIA 9 planning effort.

Scope of Activities
� Develop and implement a Near-Term Action Agenda in 2001

� Develop and implement a Strategic Assessment by 2003

� Write a multi-salmonid species recovery plan for the Duwamish-Green River by 2005

� Identify and implement projects for salmon recovery

Project Identification
In 1997, the WRIA 9 jurisdictions joined together with the U.S. Army Corps of Engineers
(Corps) to do a General Investigation Ecosystem Restoration Study (ERS) in the watershed.
The study identified more than 70 fish and wildlife restoration projects.  About 50 of these
projects have now gone through the feasibility analysis.  In addition, a few of the restoration
projects were rerouted through the Corps 1125 process and have been completed or are
currently underway.  The Environmental Impact Statement for the ERS was completed in
2000.

The Corps, King County, local cities, state and federal fish and wildlife agencies,
congressional representatives, and others worked very hard to get $115 million authorized in
the Water Resources Development Act of 2000.  Of this amount, 65 percent would be
ultimately be federally funded, and 35 percent would be funded from a number of local
sponsors.  The planning, engineering, and design process will take place this year and
construction is to begin next year.  Construction is planned for each of the next 10 years.

Assessment Approach
Short-term:  As mentioned earlier, WRIA 9 has just completed a Limiting Factors and
Reconnaissance Assessment Report which lays the groundwork for future assessment work.
A nearshore report is scheduled to be published in March 2001.

Long-term:  Over the next 6 months WRIA 9 will be developing a work program for a
strategic assessment effort.  This effort will identify and implement high priority research
efforts in the WRIA based on key findings and data gaps identified in the Limiting Factors
and Reconnaissance Assessment Report.  Results of the strategic assessment are expected to
be compiled in a report in 2003.

Mechanism for Identifying Water Quantity Needs for Fish
The WRIA 9 Limiting Factors and Reconnaissance Assessment Report identified some
concerns as well as data gaps regarding current withdrawals and flow manipulations in the
Green River mainstem.  Habitat problems related to these activities that have been identified
include:  low summer flows, increased gravel scour, and spring migration delays.  Additional
research in this area may be part of the WRIA 9 Strategic Assessment.
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WRIA 9 Reported Flow Information Matrix
Table 5-5 presents the flow information matrix for the Duwamish-Green watershed.  The
primary source of flow information is the “Habitat Limiting Factors and Reconnaissance
Assessment Report (Kerwin and Nelson 2000).  This information has been supplemented
with Ecology’s instream flow incremental methodology (IFIM) analysis (Ecology 1989) and
the Draft Environmental Impact Statement for Howard Hanson Dam (Corps 1995).
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Table 5-5:  Duwamish-Green (WRIA 9) Reported Flow Information  (Page 1 of 2)

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date
Newaukum Creek RM 3-9 (Enumclaw

Plateau Reach)
Aug, Sept. Chinook, sockeye, coho, chum,

winter steelhead, coastal
cutthroat

This reach has the most significant source of spawning gravel in the middle
reach of the mainstem Green River since Howard Hanson Dam (HHD) was
built.
"Significant numbers" of spawning chinook .
Average 7-day low flows decreased between 1953 and 1992.
Low flows are an issue during chinook migration3

WRIA 9 Draft Reconnaissance/Limiting Factors Report
(Kerwin and Nelson, December 2000) (Includes
reference to Muckleshoot Indian Tribe Low Flow Trend
Analysis for Newaukum Creek)

 

Soos Creek ? Aug, Sept Chinook, sockeye, coho, chum,
winter steelhead, coastal
cutthroat

Low flows reduce ability of chinook to reach Soos Creek Hatchery (specific
locations not identified)3

Declining trend in average 7-day low flow between1967 and 1995
Summer low flows limit available rearing production

Preliminary modeling studies suggest use of groundwater produces impacts
on surface water

WRIA 9 Draft Reconnaissance/Limiting Factors Report
(Kerwin and Nelson, December 2000)

USGS Preliminary Modeling, 1989 reported in WRIA 9
Draft Reconnaissance/Limiting Factors Report (Kerwin
and Nelson, December 2000)

 

Upper Green-Mainstem (RM
93 - 64.5)

 Spring Chinook, sockeye, coho, chum,
winter steelhead, coastal
cutthroat

Storage of water in spring reduces flows for juvenile salmon to migrate to the
Sound

1995 DEIS for Howard Hanson Dam (Corps, 1995) Potential for enhanced or adjusted
augmentation exists under Tacoma Water's
HCP commitments to ensure flow does not
drop below 225 cfs at the Auburn gage.

North Fork Green  Aug, Sept.  Concerns that North Fork Green River wellfield may be limiting flows –
recommended for further study

WRIA 9 Draft Reconnaissance/Limiting Factors Report
(Kerwin and Nelson, December 2000) Chapter 5,
Hydrology

 

Middle Green - Mainstem
(RM 64.5-32)

 Aug, Sept Chinook, sockeye, coho, chum,
winter steelhead, coastal
cutthroat

7-day low flow declines at Palmer and Auburn.
Low flow augmentation already occurs as release of water by HHD

Summer flows are often below state-established minimum instream flow
standards established for Palmer and Auburn gages4

WRIA 9 Draft Reconnaissance/Limiting Factors Report
(Kerwin and Nelson, December 2000)

WDOE 1988 IRPP (cites varying state standards by
type of diverter) and 1989 Ecology IFIM Tech. Bulletin
(WDOE, 1989) (recommends different flows for peak
habitat by species)

Potential for enhanced or adjusted
augmentation exists under Tacoma Water's
HCP commitments to ensure flow does not
drop below 225 cfs at the Auburn gage.
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Table 5-5:  Duwamish-Green (WRIA 9) Reported Flow Information  (Page 2 of 2)

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date
Lower Green - Mainstem
(RM 32-11)

 Aug, Sept Chinook, sockeye, coho, chum,
winter steelhead, coastal
cutthroat

Tacoma withdrawals and urbanization affect flows; a protection  program is in
place and a flow regime has been established

Summer flows are often below state-established minimum instream flow
standards established for Palmer and Auburn gages4

Low flow augmentation already occurs as release of water by HHD

WDOE 1988 IRPP and 1989 Ecology IFIM Tech.
Bulletin (WDOE, 1989)

Potential for enhanced or adjusted
augmentation exists under Tacoma Water's
HCP commitments

NOTES:
1  The “critical” low flow period usually occurs in the late summer (August and September).  However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements.  Hence, it is possible that there could be different detrimental “low flows,” depending  upon river channel and fish life history in a particular water body.
2  Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions, and natural causes.  Often the case is a combination.  The Forum is focusing on identification & mitigation of the effects of human impacts.
3  Affects of urbanization, groundwater withdrawals, and weather can and have reduced summer low flows, which may delay upstream chinook migration in Newaukum and Soos Creeks (Kerwin and Nelson, 2000).
4  Palmer gage regulates diversions upstream of the Palmer gage (located at RM 60.4), and Auburn gage regulates diversions between the Auburn and Palmer gages (between RM 60.4 and 32).
GENERAL NOTE:  The Forum is attempting to report the greatest concerns for low flows in the basin.  WRIA 9 Technical Committee members have found water quantity information to be one of their largest data gaps. When identifying other limiting habitat factors, the technical committee identified some flow-related problems, as presented above.  However, the technical
committee requires additional scientific study before they can consider this list of low flow issues to be comprehensive and can subsequently prioritize flow problems in this system.

SOURCES:
Kerwin, John and Tom S. Nelson.  December 2000.  “Habitat Limiting Factors and Reconnaissance Assessment Report: Duwamish-Green and Central Puget Sound Watersheds, Water Resource Inventory Area 9 and Vashon Island.”  King County Department of Natural Resources and Washington Conservation Commission.  Seattle, Washington
U.S. Army Corps of Engineers.  December 1995.  Howard Hanson Dam DEIS for Operations & Maintenance.  Seattle, Washington.
WDOE (Washington Department of Ecology). June 9, 1988 “Instream Resource Protection Program (IRPP), Duwamish-Green River Basin, WRIA 9” Chapter 173-509 WAC (cites varying state standards by type of diverter)
WDOE (Washington Department of Ecology).  July 1989. Green River Fish Habitat Analysis Using the Instream Flow Incremental Methodology, Wa. Dept of Ecology IFIM Technical Bulletin 89-35 (recommends different flows for peak habitat by species)
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Puyallup-White (WRIA 10)
Located primarily in Pierce County, the WRIA 10 watershed covers nearly 1,000 square
miles and originates on the slopes of Mount Rainier. The White River converges with the
Puyallup River near Puyallup.  Major tributaries of the White River include the Greenwater
River, Clearwater River and Canyon Creek.  In addition to the White River, major tributaries
to the Puyallup include the Carbon River and Mowich River.  Two independent basins—
Hylebos and Wapato Creeks—drain directly to Commencement Bay.

Cities and towns within WRIA 10 include Tacoma (Commencement Bay), Puyallup, Orting,
Buckley, Enumclaw, Federal Way, Bonney Lake, South Prairie, Wilkeson, Milton,
Edgewood, Fife, Carbonado, Pacific, Sumner and parts of Auburn.  Most of the eastern half
of the WRIA is forested; the lower watershed is a mix of agricultural, residential, urban, and
industrial areas. Gravel dredging and other flood control practices have also altered the lower
watershed.  The lowest reaches of the Puyallup are heavily industrialized. Although surface
water sources within this WRIA are used for water supply, no major water supply storage has
been developed.  However, the U.S. Army Corps of Engineers operates Mud Mountain Dam
on the White River for flood control and low flow augmentation.  Instream flow requirements
have been enacted for WRIA 10, which supports runs of chinook, coho, pink, and chum
salmon (Ecology 1995d).

Overview of WRIA 10 Activities

Summary
The Puyallup-White watershed (WRIA 10) is currently planning under House Bill 2496.
Pierce County is the lead entity administering the process in the Puyallup River Watershed.
In this watershed, the Puyallup River Watershed Council (PRWC) provides the foundation
for citizens and stakeholders interested in promoting and implementing programs that restore,
maintain, and enhance the watershed in order to protect its environmental, economic, and
cultural health.  The Fish and Wildlife subcommittee of the PRWC provides scientific input
on issues of interest to the council, including the ranking of projects proposed for funding
under the Salmon Recovery Funding Board.  Including the late 2000 grant funding cycle, 16
projects with a total project cost of over $5 million have been funded in WRIA 10 through
this process.

Pierce County is the lead entity administering the process in the Puyallup River Watershed.
The Fish and Wildlife subcommittee and the PRWC serve as the Technical Advisory Group
and Citizens’ Committee respectively.  The Council has developed a WRIA 10 “Strategy for
Habitat Protection and Rehabilitation.”  Based on recommendations in the Limiting Factors
Analysis (Washington Conservation Commission, August 1999), the strategy emphasizes the
protection of good stream habitats that remain, and restoration of floodplain and estuarine
habitats on the mainstem rivers.

WRIA 10 Reported Flow Information Matrix
As part of the HB 2496 process, a Limiting Factors Analysis (LFA) was prepared for the
Puyallup-White Watershed (Washington Conservation Commission 1999).  The information
on low flow issues presented in Table 5-6 has been extracted primarily from the LFA with
follow-up communications with members of the Fish and Wildlife subcommittee.
Preliminary results of a fish habitat modeling effort (Ecosystem Diagnosis and Treatment
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[EDT]) process underway in the WRIA (Mobrand Biometrics 2001) have also been used to
supplement the matrix.

Long-term flow information is available for the mainstem rivers from USGS gaging stations.
The hydroelectric facility bypass reaches on the Puyallup and White River mainstems have
reduced flows because of the hydroelectric diversions.  Minimum flows in the bypass reaches
have been increased in recent years by agreements between the tribes and Puget Sound
Energy.

On the lower Puyallup River, at Puyallup, the 7-day low-flow has decreased steadily for at
least the past 20 years.  This does not appear to be related to reduced precipitation and has
occurred despite an Ecology action to close the river to further surface water appropriations
in 1980 (WAC 173-510).

There is little substantive information on low flows in the tributary streams that might impact
fisheries habitat and even less on comparative historical low flows.
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Table 5-6:  Puyallup-White (WRIA 10) Reported Flow Information  (Page 1 of 2)

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date
Swan Creek - 10.0023 All Summer/Fall Coho, chum See Note 3 WRIA 10 LFA (Washington Conservation Commission,

1999) and personal communications, Don Nauer,
WDFW (Nauer,2001)

 

Squally Creek - 10.0024 All Summer/Fall Coho, chum See Note 3 WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer, 2001)

 

Canyon Creek - 10.0026 All Summer/Fall Coho, chum See Note 3 WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer, 2001)

 

Diru Creek - 10.0029 All Summer/Fall Coho, chum See Note 3 WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer, 2001)

 

Fennel Creek - 10.0406 All Summer/Fall Coho, chum, chinook, steelhead,
pink

 WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer 2001)

 

Jovita Creek - 10.0033 All Summer/Fall Coho, chum See Note 3 WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer 2001)

 

Boise Creek - 10.0057 All Summer/Fall Coho, chum, chinook, steelhead See Note 3 WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer, 2001)

 

Bowman Creek - 10.0042 All Summer/Fall  Creek is a regulated release from Lake Tapps, managed by PSE. WRIA 10 LFA (Washington Conservation Commission,
1999)

 

White River bypass reach  All All See Note 4 WRIA 10 LFA (Washington Conservation Commission,
1999)

 

White River - 10.0031 RM 0 - 29.6 All All WAC instream flow requirements are frequently not met - 303(d) listed WRIA 10 LFA (Washington Conservation Commission,
1999)

 

Wapato Creek - 10.0017 All   303(d) listed for flow, critical problem in this creek   

South Prairie Creek 10.0429 RM 0 to 15.7 Summer/Fall All, esp. coho See Note 5 WRIA 10 LFA (Washington Conservation Commission,
1999)

 

Puyallup River - 10.0021 Lower Fall All WAC instream flows are not met avg. of 35 days/yr WRIA 10 LFA (Washington Conservation Commission,
1999)
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Table 5-6:  Puyallup-White (WRIA 10) Reported Flow Information  (Page 2 of 2)

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date
Puyallup River - 10.0021 Electron Bypass All Chinook, coho, and steelhead,

bull trout
See Note 6 WRIA 10 LFA (Washington Conservation Commission,

1999)
 

Hylebos Creek All Summer/Fall Chum, coho See Note 3 WRIA 10 LFA (Washington Conservation Commission,
1999)

 

NOTES:
1  The “critical” low flow period usually occurs in the late summer (August and September).  However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements.  Hence, it is possible that there could be different detrimental “low flows,” depending upon river channel and fish life history in a particular water body.
2  Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions and natural causes.  Often the case is a combination.  The Forum is focusing on identification and mitigation of the effects of human impacts.
3  Each of these streams probably had low summer/fall flows historically.  While there is not supportive data, watershed development and groundwater withdrawals may have further reduced flows.  Riparian function is also impaired in these streams; large wood has been removed from the stream, removal of trees from the riparian corridor has prevented recruitment of

large wood to the channel, and channelization or ditching have further simplified in-stream habitat.  Most significant is the reduced frequency of pools.  Low flows would compound the effects of a simplified channel morphology.  Increased flow without improving channel characteristics may have little benefit.
4 A minimum flow of 130 cfs is maintained in the bypass reach by agreement between the Muckleshoot Tribe and Puget Sound Energy.  Negotiations to re-license the facility by the Federal Energy Regulatory Committee (FERC) are underway.  Under the new license, NMFS, USFWS, and WDFW have requested that low flows be required to be approximately 2-3 times

greater.
5  The City of Buckley withdraws 2.0 cfs for municipal water supply.  This has the potential to reduce available rearing habitat and may cause upstream and downstream migration delays.
6 Streamflow in the Puyallup River is reduced by diversion to the Electron hydroelectric facility at RM 41.8 since it was constructed in 1904.  Prior to agreement with the Puyallup Tribe in 1997, the river was substantially dewatered between RM 41.8 and the return flow at RM 31.8.  The agreement now in place calls for minimum flows of 60 or 80 cfs depending on the

season.
GENERAL NOTE:  The Forum is attempting to report the greatest concerns for low flows in the basin.  Water quantity information is one of the largest data gaps in the assessment of WRIA habitat. When identifying other limiting habitat factors, some related flow problems were also identified, as presented above.  However, additional scientific study is required before this
list of flow issues can be considered comprehensive and be prioritized within the basin.

SOURCES:
Nauer, Don.  2001.  Personal communications.
Washington Conservation Commission.  August 1999.  “Habitat Limiting Factors (LFA): Water Resource Inventory Area 10, Puyallup-White Watershed.”  Olympia, Washington.
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Chambers-Clover (WRIA 12)
Covering about 140 square miles, WRIA 12 is located entirely within Pierce County.  Major
streams include Chambers and Clover Creeks as well as an extensive system of lakes and
wetlands.  Major tributaries to Chambers Creek include Flett and Leach Creeks, in addition to
Clover Creek.

The watershed is primarily urbanized with a mix of residential, urban, and light industrial
uses. Cities within this watershed include portions of Tacoma as well as Lakewood,
University Place, Fircrest, Steilacoom, and DuPont. Rapid urbanization has affected
streamflow patterns, and this watershed exhibits strong interconnections between ground and
surface water, and the entire watershed encompasses an area designated as a sole-source
aquifer by U.S. EPA.  In 1980, the basin was closed to further surface water appropriations
by the state of Washington.  Coho and chum salmon utilize drainages within WRIA 12
(Ecology 1995e), as do chinook (Washington Dept. of Fisheries and Western Washington
Tribes, 1992).

Overview of WRIA 12 Activities

Summary
The Chambers-Clover watershed is planning under HB 2514 through the Chambers-Clover
Management Plan Project.  The lead entity is the Tacoma-Pierce County Health Department
and there is a Memorandum of Understanding between the Puyallup Tribe, Pierce County,
City of Tacoma, and the Lakewood Water District.

The Chambers-Clover watershed is now also planning under HB 2496.  The lead entity for
this planning process is Pierce County.

The Chambers-Clover Management Plan Project (HB 2514) has identified low flow issues as
a concern to be addressed through the Technical Assessment which is currently being
initiated in the watershed.  The technical assessment will be based upon existing information
and will address water quantity (usage, rights, streamflows), habitat (flow fluctuations,
critical areas of low flow, known locations where stranding may occur and where side
channel habitat may be affected by low flows), and water quality elements.

Current habitat restoration projects within WRIA 12 include dam removal on Flett Creek and
the construction of a fish ladder at the Zarelli site on Clover Creek.

Background
The Puyallup-White Watershed Council (WRIA 10) and their Fish and Wildlife
subcommittee provide the citizens’ committee process for Salmon Recovery Funding Board
project proposals for the HB 2496 process in WRIA 12.  The Fish and Wildlife subcommittee
will provide technical input on habitat issues for the Chambers-Clover Project.

The Project consists of three phases.  Phase I included the formation of the planning unit and
development of the scope for the technical assessment.  The second phase is the technical
assessment of the basin and the third phase is the development of the management plan.

Under Phase I of the project, The Planning Unit was formed, consisting of 27 members
representing a wide range of water interest groups in WRIA 12.  Stakeholder groups include
Pierce County, City of Tacoma, Lakewood Water District, Puyallup Tribe, League of Women
Voters, Well Drillers Association, Tacoma Audubon Society, Clover Creek Council, Citizens
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for a Healthy Bay, Tahoma Land Conservancy, Chamber of Commerce, Drainage District,
Boeing, Board of Realtors, Lake Steilacoom Improvement Club, and Regional Water
Association (RWA) representatives.

Under Phase I/II, the Planning Unit defined the goals and objectives for the technical
assessment.  A Technical Committee has been formed to work with the Planning Unit to
develop and oversee the technical assessment.  This Technical Committee includes
representatives from Pierce County, Puyallup Tribe, City of Tacoma, Lakewood Water
District, Lake Steilacoom Improvement Club, RWA, and Ecology.

Scope of Assessment Activities
� Assess physical conditions and water quantity including ground and surface water and

their interconnection

� Review of ground and surface water quality

� Review of fish habitat conditions and compile information on limiting factors

� Analysis of the relationship between baseline flows and current water appropriations

� Projection of future water demand

� Gap analysis

� Development of a water budget

� Guidance for the formation and adoption of a watershed plan to protect and maximize
water resources

WRIA 12 Reported Flow Information Matrix
Information for the attached WRIA 12 flow matrix (Table 5-7) was obtained by
communications with members of the Fish and Wildlife subcommittee of the Puyallup-White
Watershed (WRIA 10) Council, and from preliminary results of a fish habitat modeling effort
(Ecosystem Diagnosis and Treatment [EDT]) process underway in both WRIAs 10 and 12
(Mobrand Biometrics 2001).

There is little substantive information on areas within WRIA 12 where low flows might
impact fisheries habitat and even less on comparative historical low flows.  Low flows,
intermittent flow, and dry streambeds are observed in many major streams during the dry
season, typically late in the fall into early winter, when rains return.

Large areas of the watershed exhibit a highly permeable surficial geology that may have
resulted in low or intermittent flows during dry seasons even prior to development.  While
there is no supportive data, watershed development and groundwater withdrawals may have
further impacted flows.  Riparian function is also impaired in these streams; large wood has
been removed from the stream and removal of trees from the riparian corridor has prevented
recruitment of large wood to the channel.  It is very likely that the frequency of deep pools is
greatly reduced from the historical condition.  Channelization, ditching, and relocation of the
channel have further simplified instream habitat, and may also disturb the streambed and
expose more permeable substrates.  The simplified channel would compound low flow
impacts.  With this in mind, simply increasing flow without improving channel characteristics
may have minimal benefit to fish.
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Table 5-7:  Chambers-Clover (WRIA 12) Reported Flow Information

River/Creek Reach
Critical Time of

Year1 Fish Species Issue2 Information Source Mitigation to Date
Chambers Creek All Fall,

Early Winter
Chinook, coho, chum See Note 3. Preliminary EDT results4 (Mobrand Biometrics, 2001)  

Clover Creek All Fall,
Early Winter

Coho, cutthroat, See Note 3. Preliminary EDT results4 (Mobrand Biometrics, 2001)  

Leach Creek All Fall,
Early Winter

Chinook, coho, chum See Note 3. Preliminary EDT results4 (Mobrand Biometrics, 2001)  

Flett Creek All Fall,
Early Winter

Chinook, coho, chum See Note 3. Preliminary EDT results4 (Mobrand Biometrics, 2001)  

Clover Creek
North Fork

All Fall,
Early Winter

Coho, cutthroat, See Note 3. Preliminary EDT results4 (Mobrand Biometrics, 2001)  

NOTES:
1  The “critical” low flow period usually occurs in the late summer (August and September).  However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements.  Hence, it is possible that there could be different detrimental “low flows,” depending upon river channel and fish life history in a particular water body.
2  Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions and natural causes. Often the cause is a combination.  The Forum is focusing on identification and mitigation of the effects of human impacts.
3  Each of these streams flows through areas of highly permeable surficial geology that may have resulted in low or intermittent flows during dry seasons even prior to development.  While there is no supportive data, watershed development and groundwater withdrawals may have further reduced flows.  Riparian function is also impaired in these streams; large wood has
been removed from the stream and removal of trees from the riparian corridor has prevented recruitment of large wood to the channel.  Channelization, ditching, and relocation of the channel may have further simplified instream habitat.  Most significant is the reduced frequency of pools.  Low flows would compound the effects of the simplified channel morphology.
With these impacts in mind, simply increasing flow without improving channel characteristics may have little benefit.

4  EDT Ecosystem Diagnosis and Treatment is a scientific (as opposed to statistical) model that analyzes the performance characteristics of salmon populations as a function of the quality, quantity, and connectivity of their habitat.  Model inputs consist of habitat rating and life history pathways; the output is abundance, productivity, life history, diversity, and distribution of
fish populations.

GENERAL NOTE:  The Forum is attempting to report the greatest concerns for low flows in the basin.  Water quantity information is one of the largest data gaps in the assessment of WRIA habitat. When identifying other limiting habitat factors, the technical committee identified some flow-related problems, as presented above.  However, additional scientific study is
required before this list of flow issues can be considered comprehensive and be prioritized.

SOURCE:  Mobrand Biometrics.  2001.  “Watershed Assessments for the Development of Salmonid Conservation and Recovery Plans within Pierce County.”  Prepared for Pierce County.  Mobrand Biometrics, Inc.: Vashon, Washington.
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Fish-Friendly Efforts of Water Suppliers
Many water suppliers throughout the three-county area have made or are scheduled to make
significant investments to contribute to salmon recovery in the region.  Many of these
investments are in the headwaters of major river systems, where hydroelectric and water
supply facilities coexist with salmon habitat.  The following are three examples of projects
that will improve conditions for salmon as well as provide drinking water or hydroelectric
power for people.

Snohomish PUD Jackson Project
In one of the early attempts to make hydroelectric projects “fish-friendly,” Snohomish
County Public Utility District (PUD), in constructing the 112 megawatt Henry M. Jackson
Project, adapted the project design, construction, and operating plan to minimize impacts on
the Sultan River’s aquatic resources.  The Jackson Project, co-licensed with the City of
Everett, is the source of over three fourths of Snohomish County’s municipal water supply.

Construction of the project was completed in 1984.  The final operating plan was developed
with the collaborative assistance of federal and state resource agencies and the Tulalip Tribes.
The plan was approved in 1996 by the Federal Energy Regulatory Commission.  The project
was constructed with a multi-level intake tower allowing withdrawal of reservoir water to
match historic seasonal water temperature in the lower river.  The dam, located 11 miles
upstream of the powerhouse, is above areas of gravel recruitment for fish spawning areas in
the lower river.  Instream-flow requirements were set to reduce operational impacts and
protect fish habitat.  Several operational constraints were developed to assure that power
operations would not be detrimental to fish.

From September 15 to October 15, during peak chinook salmon spawning season, the PUD
adjusts power generation to allow a flow rate of no more than 400 cubic feet per second in the
Sultan River below the powerhouse.  By limiting the water level in the river during this time
of year most of the adult chinook salmon spawn in the lower elevations of the river.  This
operational practice ensures that the redds will have sufficient water, if the utility power
operation lowers instream flows before the fry emerge after the first of the year.

The PUD staff and the Washington Department of Fish and Wildlife conducted fish studies
on the Sultan River prior to project construction.  Post-project fish spawning data suggest
increased returns of chinook salmon, while for pink salmon the returns are significantly
greater.

Tacoma’s Habitat Conservation Plan
Tacoma Water has developed a Habitat Conservation Plan (HCP) for Green River Water
Supply Operations and Watershed Protection that will significantly benefit the environment,
including enhancing fish populations.  The HCP is currently under review by the National
Marine Fisheries Service and U.S. Fish and Wildlife Service.  Tacoma is awaiting issuance of
an Incidental Take Permit.  Key components of the HCP include:

� Upstream passage around Tacoma Water’s water diversion dam and the U.S. Army Corps
of Engineers’ Howard Hanson Dam,
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� Downstream fish passage through the Howard Hanson Dam and past Tacoma Water’s
water diversion,

� Reintroducing large woody debris downstream of Tacoma Water’s diversion,

� Reintroducing spawning gravel below Howard Hanson Dam,

� Restoring fish habitat both above Howard Hanson Dam and below Tacoma Water’s
diversion,

� Wildlife habitat conservation measures on Tacoma Water’s land in the upper watershed,
and

� Higher minimum instream flows than required by state regulations, storage of water for
fisheries-related releases, and increased regulation of Tacoma Water’s diversion for
fisheries protection.

The elements contained within the Tacoma Water HCP are the product of more than two
decades of intense discussion with federal, state and local resource agencies, as well as a
decade of discussions with the Muckleshoot Indian Tribe.  Diligent water resource planning
and numerous fisheries and habitat studies in the Green River basin were conducted with the
intent of designing a municipal water supply project that addresses important natural resource
needs as well as the water supply needs of a growing population.

Seattle Public Utilities Habitat Conservation Plan
The Cedar River Habitat Conservation Plan (HCP) is a comprehensive plan for the Cedar
River Watershed that will protect and restore the natural area for the next 50 years and
beyond.  The HCP incorporates more than 10 years of scientific research and monitoring, and
commits more the $90 million to improve conditions for fish and wildlife.  The plan will
substantially contribute to ensuring that our region has an ample supply of high-quality
drinking water well into the 21st century.

Seattle’s Cedar River HCP was developed in collaboration with state and federal agencies,
with input on important parts of the plan from tribal biologists and leading regional scientists.
The HCP is based on the best available scientific information and over 10 years of
collaborative research.  There was also an extensive public participation process that began in
1994 and involved more than 100 presentations, workshops, field trips, and meetings;
engaging the public and scientists in development, review, and revisions to the HCP.  During
the implementation phase, stakeholders, scientists, and the Muckleshoot Indian Tribe will
continue to be involved in an advisory capacity by way of participation on oversight
committees.

As part of the HCP, the City of Seattle has made a 50-year commitment to a wide variety of
programs providing significant benefits to fish and wildlife found throughout the entire Cedar
River System.  These commitments are in three primary areas: forests, fish, and flows.  All
the features of the HCP are too numerous to list here, so only a few will be mentioned.
Seattle has committed to eliminating timber harvest for commercial purposes, thereby
creating a watershed ecological reserve, and committed a total of $26.8 million for a
comprehensive program to restore fish and wildlife habitats in the watershed.  With respect to
fish, Seattle has committed to provide a total of $38.2 million specifically to protect and
restore habitats and populations of anadromous fish currently blocked from entry into the
municipal watershed by the Landsburg Diversion Dam.  In addition the City will construct
fish ladders, protective screens on the water intake, and other improvements for the safe
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passage of chinook, coho, steelhead, and other native fish species over the Landsburg
Diversion Dam, providing access to some of the most protected "refuge" habitat in the region.
Finally, Seattle has committed to guaranteed river flows in the Cedar River that include
binding minimum (base) and supplemental flows to provide better habitat conditions than
current, non-binding minimum flows, and has made other flow-related commitments, such as
limiting rates of downramping and significant financial commitments, to improve conditions
for fish.
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