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Figure 1 SNOHOMISH RIVER BASIN



SUMMARY

The Western Washington Instream Resources Protection Program involves development
of instream flow regulations under Chapter 90.54 (Water Resources Act of 1971),
Chapter 90.22 RCW (Minimum Water Flows and Levels) and Chapter 173-500 WAC for
the 26 Water Resource Inventory Areas (WRIA) found on the western slope of the
Cascade Range. The Department of Ecology has undertaken an analysis of the water
resources of the Snohomish River Basin and developed policies and procedures to protect
flow levels and minimize impacts resulting from future water appropriations. This
regulatory action is part of the larger joint federal, state, and local Snohomish River Basin
Resource Management Program. The focus of that federal Level B study is the Mediated
Agreement, elements of which will be affected by the establishment of instream flows.

Low stream flow conditions occur throughout the Snohomish River Basin during certain
periods in the year. Normally, these occur in late summer and early fall. Because of the
lack of water in stream courses, migratory and resident fish are impacted and wildlife
habitat is diminished. Aesthetic and scenic views are deteriorated during low flow
periods. In order to preserve these instream resources, the Department of Ecology has
herein proposed instream flow levels for streams in the Snohomish River Basin. All
streams, regardless of size, come under the control of flow regulations, unless specifically
excluded.

Instream flow requirements may be placed on all future water rights that might affect
instream resource values. Diversions will only be permitted so long as base flows or
levels, measured at a downstream control station, can be met. Pending notification,
permit holders would be required to cease diversions over the course of the normal low
flow period. Instream flow requirements may be applied to major water resource
development projects, as well as certain individual water rights. Individual in-house
domestic supply is exempt from the maintenance of instream flows.

In taking this regulatory action, the Department of Ecology will hold formal hearings on
the proposed regulation. Included in the process will be the official adoption of previous
administrative acts, which closed some streams from future appropriations and placed
low flow restrictions on certain others. IN NO CASE WILL EXISTING WATER
RIGHTS BE AFFECTED.

The Instream Resource Protection Program is based on a Department of Ecology
methodology for determining flows. This hydrologically based procedure provides
varying degrees of protection levels for streams from historical stream flow records.
Coverage of the regulatory program is extended from 10 primary flow control stations in
this basin. Headwater tributaries and other small streams will be observed for indications
of water resource depletion and may have individual flow figures derived for a newly
established control station.
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I. BACKGROUND

The Instream Resources Protection Program develops and adopts flow regulations for
each WRIA pursuant to Chapter 90.54 RCW and Chapter 90.22 RCW. These regulations
represent partial basin management programs that would be amended in the future to
expand their scope. By establishing instream flows at this time, the possible over
allocation of water resources in a stream system can be minimized.

PROGRAM OVERVIEW

An overall program proposal document has been drafted and circulated to the public and
governmental agencies. (Copies available from Department of Ecology (DOE),
Olympia). The conceptual approach and technical procedures used to determine the
flows require a determination of the number of control stations to be located in the stream
system. Flow levels will be monitored at control stations. Future water rights are
conditioned to low flows measured at specific control stations. Where possible, United
States Geological Survey (USGS) gaging stations have been selected as control stations,
providing a historical record of streamflow. Where tributaries of a higher order (smaller
in size) are too remote from control stations to adequately judge the effects of future
water appropriations, provisions have been made to establish new control stations nearer
to those streams upon need.

INSTREAM FLOWS

State law provides that perennial streams and rivers shall be retained with base flows
necessary to provide for preservation of wildlife, fish, scenic, aesthetic, and other
environmental and navigational values. (RCW 90.54.020(3)(a) 1971). The state may
also establish minimum water flows or levels for streams, lakes or other public waters for
the purposes of protecting fish, game, birds or other wildlife resources, or recreational or
aesthetic values (RCW 90.22.010). These are flows that can be expected in the stream a
relatively high percentage of the time. Each stream selected for regulation is rated by the
departments of Ecology, Fish, and Game. A high rated stream, having greater
environmental and scenic values, will require higher levels of flow protection. The
Instream Resources Protection Program does not affect any existing water rights and
uses.

PUBLIC PARTICIPATION

All interested individuals, private groups, and public agencies were encouraged to
comment on any aspect of the recommended measures for streams in the Snohomish
River Basin. A public draft of an environmental impact statement covering the overall
program (available May 1, 1979) initiated public involvement activities under the
Western Washington Instream Resource Protection Program. A draft program proposal
document, describing objectives and technical procedures, was made available at a
similar time. The review and comment period for both publications terminated on June
15, 1979. Distribution of the draft basin brochure initiated public involvement in the
Snohomish River Basin. Public comments were accepted up to the scheduled hearings




held in Snohomish and King counties during the third full week of July 1979. Written
comments and oral testimony taken at public hearings were incorporated in the proposed
regulation. Formal adoption took place at an administrative hearing at DOE headquarters
in Olympia, on September 5, 1979.

[l. BASIN DESCRIPTION

The Snohomish River Basin is located north and east of the Seattle metropolitan area.
The basin area is 1,978 square miles, 82 percent of which is covered in forests, with most
of the remaining land in agricultural and residential use. Topography is generally
lowlands and foothills in the western portion of the basin, whereas mountainous terrain
predominates in the central and eastern areas. Precipitation is primarily dependent on
elevation, with the lowlands receiving 30-40 inches a year, compared to over 150 inches
in the extreme mountainous areas. Land use activities that affect water resources in the
Snohomish River Basin include mining, agriculture, forest products, manufacturing, and
commercial and urban development. The population of the basin was 137,592 in 1975
and is forecast to increase to 230,881 by the year 2000.

WATER RESOURCES

The Snohomish River divides into two major tributaries, the Skykomish and Snoqualmie,
approximately 20 miles upstream from its mouth. Other major tributaries to this system
include the Pilchuck on the Snohomish, the Tolt, and the North, South, and Middle Forks
of the Snoqualmie, the Sultan, and North and South Forks of the Skykomish.

The Skykomish, the largest tributary, has a drainage of 844 square miles, while the
Snoqualmie River drains 693 square miles. The average annual runoff is 7,090,000 acre-
feet, third largest in Western Washington.

The average daily discharge of the Snohomish River near Monroe, Washington was
10,150 cfs for 14 years of record. (USGS gage 12.1508). Extreme discharges for the
period were a maximum of 115,000 cfs (December 4, 1975) and a minimum of 1,140 cfs
(September 29, 1967, September 17, 1973). The average daily discharge for the
Skykomish River near Gold Bar, Washington was 3,990 cfs for 49 years of record.
(USGS gage 12.1345) Extreme discharges for the period were a maximum of 88,700 cfs
(December 21, 1933) and a minimum of 315 cfs (November 29, 1952). The average
daily discharge for the Snoqualmie River near Carnation, Washington was 3,814 cfs for
49 years of record. (USGS gage 12.1490) Extreme discharges for the period were a
maximum of 59,500 cfs (February 27, 1932) and a minimum discharge of 239 cfs
(August 21, 1945).

Runoff patterns for the Skykomish and Snoqualmie drainages indicate a high degree of
uniformity in storm coverage over the entire Snohomish River Basin. Much of the
recorded runoff is high mountain snowmelt. Consequently, the normal high flow period
due to winter rains is followed by snowmelt peak flow in the spring. In general, the
spring peak is more pronounced at the higher altitudes whereas the winter peaks become
more dominant in lowland areas.



On the average, minimum monthly flows are recorded during August. In many years,
however, summer recessions (low flows) continue into the fall, causing the mean
September flow to be about as low as that of August. Melt water from a few small
permanent ice fields enhances the summer flows of some high altitude tributaries.
Ground water contributions to summer flow are not appreciable along the upper reaches
of streams in the basin, but becomes increasingly significant in the broad valleys of the
Puget Sound lowland.

WATER RESOURCE UTILIZATION

Within the Snohomish Basin a system of dams and diversions has been developed on the
Sultan River watershed and the South Fork Tolt River. Both systems are managed
primarily for water supply purposes.

The City of Everett in collaboration with the Snohomish County Public Utility District
No. 1 operates the George Culmback Dam on the upper Sultan River. Water released
from Spada Lake is diverted into the municipal supply system at up to, 300 cfs from the
river. The Snohomish PUD has plans for raising Culmback Dam to generate
hydropower. A pipeline from the powerhouse will divert a portion of the water to Lake
Chaplin, the municipal and industrial water supply reservoir, and return a portion to the
Sultan River to maintain flows in the river.

The City of Seattle diverts up to 140 cfs from its South Fork Tolt River storage reservoir
for municipal supply. The reservoir has a capacity of about 58,000 acre-feet.

Other diversions of the Snohomish River occur at Snoqualmie Falls, where Puget Sound
Power and Light Co. diverts up to 620 cfs to Plant No. 1 and up to 1900 cfs is diverted to
Plant No. 2. Both amounts are returned to the Snoqualmie River. The City of
Snohomish diverts 5 cfs from the Pilchuck, 3 cfs of which goes for municipal supply and
2 cfs for power generation. The Weyerhaeuser Co. currently diverts about 100 cfs from
the Lower Snohomish for industrial purposes, which is returned as wastewater to
tidewater. The Snoqualmie Falls Timber Co. diverts 15 cfs from Tokul Creek for
manufacturing purposes and supplies the community of Snoqualmie Falls with domestic
water. The fish hatchery on May Creek and fishway at Sunset Falls divert up to 190 cfs
from tributaries to the Skykomish River, which are nonconsumptive water uses.
Irrigation water is diverted from the lower parts of the Skykomish, Snoqualmie, and
Snohomish River basins.

INSTREAM RESOURCES

Instream resource protection through establishment of flow requirements or levels is to
benefit wildlife, fish, scenic, navigational and other environmental values. In addition,
these flows will assure the maintenance of water quality standards provided appropriate
treatment measures continue or are implemented. Each stream to be considered in the
Snohomish River Basin has been rated by a committee of state agencies concerned with
resource management in the basin. Those streams receiving the highest ratings are
presumed to be richest in environmental values and receive the highest level of resource
protection.




Wildlife Values

By maintaining sufficient water in stream courses during low flow periods, vegetation in
the riparian environment will be supported and will continue to provide habitat for
wildlife. Instream flows will also provide drinking water for a variety of wildlife species
and sport fisheries. Streamflow fluctuations mitigated by base flow regulations will be
less damaging to wildlife use patterns and habitat. The large Snohomish River estuary,
though drastically reduced by urban and industrial development, provides a tremendous
habitat for wildlife. Instream flows will protect those wetlands during low flow periods,
by conditioning any further withdrawals.

Fisheries

Four species of salmon (coho, chinook, chum, and pink) provide the Snohomish Basin
with valuable anadromous fish runs. The largest runs and highest values are pink, coho,
and fall chinook. Natural salmon production in the basin averages 350,000 fish each
year, roughly valued at $2.8 million annually. It is estimated that natural production in
the basin could yield over six times the present annual value for salmon.

Winter steelhead is the most popular sport catch in the basin, although historically,
summer steelhead was the largest segment. Resident freshwater fish such as cutthroat,
rainbow trout, brook trout, bass, crappie, whitefish, and many others provide sport
fisheries opportunities throughout the basin. Generally, resident freshwater fish thrive in
lakes, ponds, reservoirs, and streams above barriers to salmon and steelhead, because
they are vulnerable to competition.

Cumulative, subtle changes in stream habitat can cause reductions in anadromous and
resident fish populations. Fish habitat requirements affected by the instream flows or
levels are adequate water quality and quantity, suitable gravel for spawning and egg
incubation, sufficient food supply, and shelter.

Small streams are particularly vulnerable to impacts of residential development such as
sedimentation, obstruction, increased flooding, lowered summer flows, and septic tank
failure.

Recreational VValues

Although-the Snohomish Basin provides tremendous opportunities for a variety of
outdoor recreation activities, conflicts and problems have emerged between varying uses.
The loss of streamside habitat can have a detrimental effect on recreational uses in the
basin. The depletion of water from streams and protracted periods of low flow greatly
diminish the recreational value of the Snohomish River Basin. The Instream Resource
Protection Program will operate to maintain recreational values in streams. Specific
recreational facilities, such as the proposed Delta Lobes and Three Forks Park, will
benefit from Instream flows or levels. Management plans and policies for state-owned
lands on the Skykomish River, in accordance with the State Scenic Rivers Act, will be
developed with the assurance that streamflows will not be depleted during the normal low
flow period.



Water Quality

Violations of water quality standards have consistently occurred in both the upper and
lower Snohomish Basin. Above Gold Bar on the Skykomish and North Bend on the
Snoqualmie, violations occur during the seasonal low flow period. Most sources of
pollution in the upper reaches are from naturally occurring biological sources. In the
lower basin, water quality violations are associated with point discharges of pollution,
uncontrolled runoff from urban, suburban and agricultural areas, septic tank effluent, and
dredging and spoils disposal operations.

The Instream Resources Protection Program will have a beneficial effect upon water
quality in the basin. By retaining water in the streams through flow provisions on future
appropriations, the program will assist in attaining 1983 water quality goals of fishable
and swimmable waters. Water quality maintenance should be especially beneficial in the
upper tributaries where low flow, seasonal conditions are most critical.

WATER RESOURCES PLANNING

The Western Washington Instream Resources Protection Program will affect and, in turn,
be affected by resource management programs and water resource development projects
in the Snohomish River Basin. The Snohomish River Basin Resource Management
Program is concerned with ongoing governmental natural resources planning activities.
This "parent” program involves federal, state, and local effort and will recommend
actions to resolve complex, long-range problems in the study area. The focus of much of
the Snohomish River Basin Resource Management Program is the Mediated Agreement,
which is an outline of actions to achieve flood damage reduction while preserving
farming, forestry, and other economic and environmental values in the basin.

Elements of the Mediated Agreement are directly related to the Instream Resource
Protection Program. Base flow determinations established in this current regulatory
action will be considered as one element of the Level B Study under the Snohomish
River Basin Resource Management Program. The detailed technical feasibility studies
(Level C) on Mediated Agreement elements will receive the input of this action as
governing hydrologic conditions. The following project level, feasibility studies in the
Snohomish River Basin, will be affected by the establishment of instream levels or flows.

North Fork Snoqualmie Dam (Corps of Engineers) - A single, multiple purpose
dam would provide flood control benefits and municipal and industrial water
supply. About one-half of the project cost would be allocated to water supply for
East Central Puget Sound between Tacoma and Everett in King County. Instream
flows for the North Fork Snoqualmie River are established by this regulatory
action.

North Fork Tolt River (City of Seattle) - A proposed diversion of municipal water
for the City of Seattle is in the preliminary design phase. Preliminary instream



flows have been submitted to the City of Seattle Water Department for
incorporation in the project planning and will be adopted through this program.

Sultan Basin Project (Snohomish Co. PUD) - A multiple purpose project will
supply future water to the existing City of Everett diversion system and provide
power to the Snohomish Co. PUD. Phase Il of the project, to raise Culmback
Dam, is in the final design step. The departments of Fisheries and Game are
negotiating low flow requirements as part of the federal licensing procedures.
Prior to formal adoption in this regulation, the Sultan River flow requirements
will be reviewed and, if necessary, revised.

1. CURRENT ADMINISTRATIVE STATUS

The Department of Ecology is entrusted with the responsibility of protecting the quality
of the natural environment. State of Washington surface water codes authorize the
department to manage the waters of the state, declaring beneficial uses and appropriating
rights to the waters. Statutory powers allow the department to condition the usage of
water through surface water source limitations, minimum flows or levels, and the
establishment of base flows.

SURFACE WATER SOURCE LIMITATIONS

STATUTORY POWERS

The Department of Ecology is required to consider placing special restrictions on
appropriations from specific streams when such restrictions are recommended by the
departments of Fisheries and/or Game (Chapter 75.20 RCW). The purpose of the
restrictions is to protect the habitat of fish residing or spawning in the streams.

ADMINISTRATIVE STATUS

Stream closures have resulted from determinations that over allocation of a particular
water resource may occur or had occurred. Table 1 and Figure 2 display the surface
water source limitations currently in effect in the Snohomish River Basin. The existing
surface water source limitations on water rights, closing some streams to further
appropriations by administrative action, are proposed for adoption through a hearing
process associated with the Western Washington Instream Resource Protection Program.




Table 1 — Current Administrative Status of Streams and Lakes, Snohomish Basin

STREAM TRIBUTARY TO ACTION DATE(S)
Evans Creek Lake Beecher Low Flow 6/21/51

Foye Creek Riley Slough Low Flow (4.0 cfs) 6/10/75

French Creek Snohomish River Low Flow  (0.75 cfs) -

Griffin Creek Snoqualmie River Closed 9/22/53

Harris Creek Snoqualmie River Closed 1/20/44, etc., 7/10/74
Langlois Creek Tolt River Low Flow (3.0 cfs) -

Little Pilchuck Creek Pilchuck River Closed 5/6/52, etc.
May Creek Wallace River Closed 10/13/53, 6/2/72
Patterson Creek Snoqualmie River Closed 2/19/51, etc.
Quilceda Creek Ebey Slough Closed 6/10/46

Raging River Snoqualmie River Closed 9/20/51, 1/5/73
Tate Creek N. Fork Snogualmie River Low Flow (2.0 cfs) 9/30/38, etc., 7/23/56
Tulalip Creek Tulalip Bay Interim Low Flow (2.5 cfs) -

Unnamed Stream (Bodell Creek) Pilchuck River Closed 9/6/51, 6/26/75
Unnamed Stream (Coon Creek) Pilchuck River Low Flow (1.0 cfs) (bypass 1/2 flow) 12/17/51, etc.
Unnamed Stream (Solberg Creek) Snoqualmie River Low Flow (2.0 cfs) 4/25/46
Unnamed Stream Cherry Creek Low Flow (1.0 cfs) 11/17/55
Unnamed Stream McCoy Creek Low Flow 7/14/52
Unnamed Stream N. Fork Snoqualmie River Low Flow (3.0 cfs) -—

Unnamed Stream Snoqualmie River Low Flow (1.0 cfs) -

Wood Creek Snohomish River Low Flow  (0.75 cfs) 2/11/53
Woods Creek Skykomish River Low Flow  (variable) 4/5/50, etc.
Lake Level Established

Unnamed Lake Horseshoe Lake Outlet Low Flow (1.0 cfs) 12/17/51
Recommended for Closure

Cherry Creek Snoqualmie River - 7/31/79

French Creek Snohomish River -— 7/31/79

Stossel Creek Tolt River -— 7/31/79

Tate Creek N. Fork Snoqualmie River - 7/31/79

Tokul Creek Snoqualmie River - 7/31/79
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MINIMUM FLOWS OR LEVELS

In limited instances, minimum flows or levels have been established through a detailed planning
program using a habitat-based methodology developed jointly by USGS and the departments of
Fisheries and Game.

STATUTORY POWERS

The Department of Ecology shall, when requested by Fisheries or Game, establish minimum
flows or levels as required to protect instream values and any fish, game, or wildlife resources
(Chapter 90.22 RCW).

ADMINISTRATIVE STATUS

In the Snohomish Basin, minimum flows have been requested on the Snoqualmie River (letter
from Fisheries, 1-22-75).

BASE FLOWS

Base flow regulations are prepared under a hydrologically based methodology used by the
Department of Ecology. Other state resource protection agencies are asked to comment on the
proposed flows or levels, using their own methods for determining adequate levels of protection
for instream resources. Mutually agreed upon values are sought through interagency negotiation.
Determinations of base flow are made from historical flow records.

STATUTORY POWERS

The Western Washington Instream Resource Protection Program is authorized under Chapter
90.54 RCW (Water Resources Act of 1971) and Chapter 173-500 WAC. The act states ". . .
perennial rivers and streams of the state shall be retained with base flows. . ." (RCW 90.54.020).

ADMINISTRATIVE STATUS

In Western Washington, base flows have been established for the Lower and Upper Chehalis
(WRIA 22 and 23) under the Chehalis Basin Management Program (Chapter 173-522 WAC).
No base flow regulations are currently adopted in the Snohomish River Basin. Flows or levels
proposed in this basin program will be formally adopted through an administrative hearing
process. No existing water rights will be affected by adoption of the basin program regulations
on future appropriations.

IV. DETERMINATION OF INSTREAM FLOWS

The Snohomish Basin Instream Resources Protection program identifies control reaches and
stations and determines flows or levels. The recommended program is based on analysis of basin
hydrology and surveys of fish production capabilities in the main streams and some smaller
tributaries of the Snohomish River Basin.

Within regions of the basin which are in immediate conjunction with selected control sites, out-
of-stream water diversions will be regulated by means of streamflow quantities measured at



the control sites. These control reaches are said to be under immediate regulation and will be so
codified in the following program. Other areas or streams, falling outside or upstream from a
control reach, will not be provided with separate control figures at this time. Regulatory wording
automatically alerts administrators where concern for instream resources on small streams ought
to be shown. The departments of Fisheries and Game have supplied recommended instream
flows for secondary streams in the basin, which are published within this program document.
(See Table 4)

CONTROL STATIONS AND REACHES

The Department of Ecology concludes that a network of ten control stations will provide
adequate managerial control over future diversions from the Snohomish River. The 10 stations
will be periodically monitored during all times of the year and continuously monitored during
crucial, low flow periods. Water diversions under water rights that are subject to flow
restrictions will cease diverting when specified flow levels are reached. Notification of pending
action will be made as far in advance of the actual flow conditions as is possible.

Table 2 and Figure 3 display the regulatory control network for the Snohomish Basin Instream
Resources Protection Program.
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Table 2.

LIST OF PROPOSED CONTROL LOCATIONS (DOE)

CONTROL STREAM MANAGEMENT

LOCATION GAGE NUMBER RIVER MILE REACH

South Fork 12.1330.00 51.6 From conflu. w/No. fork

Skykomish River Skykomish to headwaters

Sultan River 12.1381.50 5.1 Mouth to headwaters

Skykomish River 12.1411.00 25.0 Mouth to headwaters excluding So.
Fork Skykomish and Sultan R.

North Fork 12.1430.00 2.2 Mouth to headwaters

Snoqualmie River

Snoqualmie River 12.1445.00 40.0 Snoqualmie Falls to headwaters
excluding No. fork Snogualmie R.

Tolt River 12.1485.00 8.7 Mouth to headwaters

Snoqualmie River 12.1490.00 23.0 Conflu. w/Harris Cr. to Snoqualmie
Falls excluding Tolt River

Snoqualmie River (pending action) 2.5 Mouth to confl. w/ Harris Creek

Pilchuck River 12.1550.10 5.9 Mouth to headwaters

Snohomish River 12.1508.00 20.4 From influence of mean annual

high tide at low base flow levels to
conflu. with Skykomish River and
Snoqualmie River excluding
Pilchuck R.

The system of coverage provides data on streamflows on both the major tributaries of the
Snohomish River, with three stations directly on the Snoqualmie River and two on the
Skykomish River. The mainstem of the Snohomish River is gaged below the confluence and the
Pilchuck River as it enters the Snohomish River at Snohomish, Washington. In addition, three
other monitored streams, the Sultan, Tolt, and North Fork Snoqualmie, are included in the
network to provide controls over major water resources development projects.
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STREAM RATING

Instream resources are only partially quantifiable; some aspects of environmental quality are
subjective measurements. To differentiate among different stream systems, a rating system was
devised to reach a consensus on the relative significance of various streams.

Inherent in the rating process is a comparative definition of levels of instream resource
protection. In short, the higher the values for instream resources, the higher the level of provided
instream flow protection. A conversion curve has been developed to convert stream ratings to
base flow occurrences. From a high stream rating, a high level base flow would be derived.

A stream rating committee was formed of state agencies concerned with stream related activities.
Each participant was asked to rate a particular stream or reach, from a low value of one, to a high
value of four. Each stream was rated for six categories:

Wildlife (\Values for birds, wild animals, excluding fish)

Fish (Use values for propagation, rearing, and migration of fish,
resident game fish and values of stream for fishing).

Scenic and Aesthetic (Audible and visual values of natural beauty).

Navigation (\Values for all forms of boating).

Other Environmental Values (Miscellaneous activities such as recreation, swimming).
Water Quality Standards (Set by State of Washington Department of Ecology).

Table 3 displays stream ratings and percent flow duration numbers for streams in the Snohomish
River Basin.
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Table 3.

STREAM RATINGS AND PERCENT FLOW DURATION
STREAM MANAGEMENT UNITS - WRIA 07

CONTROL STATION STREAM RATING PERCENT FLOW DURATION
Wild- Other Water Total Low Flow High Flow
Stream Name life Fish  Aesth Navig Envir Qual Rating Period Period

So. Fork Skykomish River (Conflu.
w/No. Fork Skykomish to

headwaters) 2 4 3.7 2.3 2.5 4 16.5 74 95
Sultan River 2 4 3.3 0 2.5 35 15.3 77 95
Skykomish R. (mouth to

headwaters excl. So. Fork

Skykomish & Sultan Rivers) 3 4 3.3 3.3 1.5 3 18.1 71 95
No. Fork Snoqualmie River 4 3.5 3.3 2 1.5 4 18.3 71 95
Snoqualmie River (Snoqualmie

Falls to headwaters excl. No. Fork

Snoqualmie river) 3.5 3.7 3.0 3.1 2 3.5 18.8 70 95
Tolt river 4 4 3 1.5 1 4 17.5 72 95
Snoqualmie River (Confl. w/Harris

Creek to Snoqualmie Falls excl.

Tolt River) 4 4 2.3 3 2 3 18.3 71 95
Snoqualmie River (mouth to confl.

w/Harris Creek) 3 4 2.3 3 2 3 18.3 71 95
Pilchuck River 3 4 2.3 1 2 35 15.8 76 95
Snoqualmie River (mouth to confl.

w/Skykomish River & Snoqualmie

R., excl. Pilchuck River 4 4 2.3 3.3 2 2.8 18.4 71 95
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PERCENT FLOW DURATION

Percent flow duration refers to a specific percent-of-time that a flow level will be exceeded. A
complete, year-long flow picture is constructed as a family of hydrographic curves with each
individual curve displaying a specific percent-of-time exceedence frequency level. The numbers
indicated from Table 3 under "percent flow duration" refer to exceedence curve selected for
either low flow or high flow periods.

Low or high flow period is determined by comparing the median daily flow for the entire period
of record analysis to the 50 percent-of-time discharge duration curve. High flow periods are
those where the 50 percent-of-time hydrograph curve exceeds the median flow and, conversely,
low flow periods are identified by the time when the 50 percent curve is below median flow.

Negotiations between the state natural resources agencies reached a consensus that it would be
desirable to use different conversion curves for high flow and low flow periods. The 95 percent-
of-time flow duration hydrograph serves as a guide for instream flows during all high flow
periods, while a variable percent duration, based on stream rating value, is used during low flow
periods.

INSTREAM FLOW HYDROGRAPH

From the analysis of low and high flow periods, a controlling instream flow hydrograph is
constructed. That curve (plotted on a semi-logarithmic graph) couples the 95 percent exceedence
curve (for all high flow periods) to the low flow period exceedence curve (determined from the
conversion of stream rating to flow duration). After the curves are smoothed by connecting
straight lines, the specific points along each segment of the final instream flow hydrograph can
be described by flow value and date. These working figures become the initial basis for
regulation and management of water rights. Flow values, derived from hydrographs for 10
control stations, are shown in Figure 4.

For certain streams, which are proposed to be developed with major projects, a secondary set of
flows have been provided, to apply to dry-year conditions. These critical year flows are a level
of security which cannot be violated, except under unusually harsh conditions.

V. MANAGEMENT OF INSTREAM FLOWS

The Western Washington Instream Resources Protection Program will complicate the activities
of water use regulation. By establishing instream flow requirements, the Department of Ecology
is assuming an added burden of implementing new standard operating procedures. The flow
figures found in the accompanying regulation will be operative for the stream management units
cited in the regulations (see Appendix A). Streams and tributaries not provided with specific
flow figures for regulation by direct reference to control stations will be administered by the
advice of state resource management personnel.
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Figure 4.
SNOHOMISH BASIN INSTREAM FLOW HYDROGRAPHS
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INSTREAM FLOW REGULATION

Future water rights will be the only uses of instream resources that will be impacted by instream
flow restrictions. New applications for diversions, in regions of the Snohomish Basin under the
control of instream flows, will be attached with provisos stating the instream flow operating
conditions of the permit. During certain times of the year, as indicated by specified flow levels
at a regional control station, future water users will be ordered to cease diverting water. Existing
water rights with low flow limitations shall be regulated only after all diversions under rights
subject to instream flows have been curtailed. Stream reaches provided with specific base flow
figures were presented in Table 2 and Figure 3.

Standard operating procedures will be adopted to administer the streams that are provided with
two-stage curves. The normal curve will usually be in operation, but on a one in ten year
average there will be a necessity to allow flows to drop below that level. The director will judge
the proper amount of exception allowed. Under far less probable occurrence, violation of the
critical year curve will be necessary to assure the continued firm supply of municipal water. The
director will judge the merits of any such proposal on the basis of benefit to the public.

STREAM REACHES WITHOUT SPECIFIC INSTREAM FLOW FIGURES

The Department of Ecology and the state fish and game authorities have expressed concern over
the development of out-of-stream uses on small streams and tributaries. Without direct control,
future diversions could result in compliance with a downstream control station, but complete loss
of a small stream or reach for further spawning.

An automatic review of proposed diversions can be ordered after a certain number of
applications or threshold quantities of diverted water have been attained. If the stream is
subsequently found subject to specific instream flows, an additional control station will be
established within the subbasin. Standard operating procedures will be adopted to implement the
automatic review process.
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Table 4.

PROVISIONAL INSTREAM FLOW RECOMMENDATIONS FOR FISH
MADE BY DEPARTMENTS OF GAME & FISHERIES

Stream Tributary to Period Flow Data
Skykomish Subbasin

Troublesome Creek N. Fork Skykomish 11/15-7/31 200 cfs
8/1-8/15 200 cfs to 65 cfs
8/15/-10/15 65 cfs to 140 cfs
11/1-11/15 140 cfs to 200 cfs

North Fork Skykomish Skykomish River 11/1-4/30 670 cfs

(at Index) 5/1-5/15 670 cfs to 500 cfs
5/15-7/31 500 cfs
8/1-8/15 500 cfs to 230 cfs
8/15-10/15 230 cfs
10/15-11/1 230 cfs to 670 cfs

Tye River S. Fork Skykomish 9/15-4/30 310 cfs
5/1-5/15 310 cfs to 250 cfs
5/10-7/31 250 cfs
8/1-8/15 250 cfs to 170 cfs
8/10-9/15 170 cfs to 310 cfs

South Fork Skykomish Skykomish River 9/15-4/30 430 cfs

(Near Skykomish) 5/1-5/10 430 cfs to 330 cfs
5/10-7/31 330 cfs
8/1-8/10 330 cfs to 260 cfs
8/10-9/15 260 cfs to 430 cfs

Beckler River S. Fork Skykomish 9/15-4/30 410 cfs
5/1-5/10 410 cfs to 310 cfs
5/10-7/31 