















































































































































They decided that if the level of the lake could be maintained between
20 and 22 feet then lock operation could be maintained and saltwater
intrusion prevented.

If these lake levels were not maintained then great expense could be
generated by modification requirements to existing docks, bulkheads,
lockage system, etc. At a 19-foot lake level, cost of modification
would be approximately $1.5 million, while at an 18-foot lake level it.
would be approximately $2.5 million. At a level below 18 feet, changes
would be required to the approaches to the floating bridges.

The following flows were recommended by the Corps (te maintain the lake
level between 20 and 22 feet):

- Jan-Apr 220 cfs
May 270 cfs
Jun—Jul 100 cf's
Aug : 120 cfs
Sep 220 cfs
Oct 280 cfs
Nov—-Dec 300 cfs

These operating criteria assume that under natural conditions the lake
level would fall below 20 feet once every 10 years and below 19 feet
once every 100 years. Monthly variatioms in river flow would be toler—
able so long as seasonal volume remains constant. It is assumed that a
lake level of 21.9 feet will be reached by May 1. '

Provision of M & T Supply - City of Seattle

The City of Seattle, after projecting their future water needs, sug-
gested theé following flow regime in 1969.

Oct. 1 - Oct., 30 170 cfs

Oct. 30 - May 15 290 cfs

May 15 - June. 15 Linear decrease from 290 to 65
cfs

June. 15 = Aug. 31 65 cfs

Aug. 31 ~ Oct. 1 Linear increase from 65 to 170
cfs

This flow regime would have allowed for Seattle's plamned diversionary
expansion from present capacity of just over 300 cfs to just under 600
cfs.

Since the time of this propesal, the City of Seattle has reduced their
planned maximum diversionary capacity from 570 cfs to 465 cfs. The new
figure was obtained from the vested water right claim Seattle filed with
the Department of Ecology in 1974,
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Apr. 30 - May 31 Linear decrease from above
level to 75 cfs

May 31 - Sept. 1% 75 cfs

The mean peak spawning discharge for the 1l stations determined
by polynomial analysis was 240 cfs.

The "peak" spawning discharge for the 11 stations ranged from
165 efs to 338 cfs.

Management on the basis of either upper or lower flow extremes
may result in adverse impacts on those veaches near the oppo-
site extreme and may preclude other beneficial uses.

UNIES Ltd. Study

The consulting firm of UNIES Ltd. is conducting a study, by request of
the Seattle Water Department, to optimize the use of streamflow for
multipurpose use.

The methodology is mathematical in nature and uses actual tower counts
of fish entering the stream and data developed by Q. J. Stober in the
FRI study.

A copy of the methodology developed by UNLES is attached as Appendix A
to this report.

Maintenance of Water for Lake Washington

A sufficient amount of water is required from the Cedar River to main-
tain a number of water related activities associated with Lake Washington.
These activities include: : ‘

1. Maintenance of Lake levels.

2. Maintenance of lock operation.

3. Prevention of saltwater intrusion.

4. Flushing of the lake to maintain or enhance water quality.

Corps of Engineers

The Corps of Engineers suggested a flow regime to cope with the first
three of the above activities.
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4, Assessment of the timing of the run, population
dynamice, and effects of predicted discharge levels
during times of low water supply on future salmon
runs.

The study concluded that two flow regimes should be used; one
for high runoff or wet years and the other for low rumnoff or
dry years. The study did not quantitatively define wet or dry
years.

Wet Year

Aug. 20 -~ Oct. 15 Linear increase 75 cfs to
250 cfs

Qct. 15 ~ Nov. 30 Linear increase 250 cfs to
500 cfs

Nov. 30 - Apr. 30 500 cfs

Apr. 30 - May 31 Linear decrease 500 cfs to
75 cfs

May 31 - Aug. 20 75 cfs

(Report states that there is little incremental increase in
spawning after 450 cfs)

Dry Year
Sept. 1 - QOct. 15 Linear increase 75 cfs to
' 250 cfs
Qet. 15 - Nov. 30 Linear inerease 250 ecfs to
: 500 cfs -~ if water is avail-
able - no increase or only
incremental increase -
dependent upon the amount
of water available
Nov. 30 - Apr. 30 250-500 dependent upon avail-

ability of water and spawn-
ing capacity (if spawning
has occurred at a low level
then high flows are not
required)
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May 30-Aug. 15
Aug. 15-Sept. 10

110 cfs
Linear increase
from 110 to 180

11

cfs

Sept. 10-Sept. 20 = 180 cfs

Sept. 20-Sept. 25 = Linear increase
from 180 to 300
cfs -

Sept. 25~Sept. 30 = 300 cfs

Department of Game (DOG)

The Department of Games minimum flow request was nearly the
same as that by Fisheries except the high flow level (480 cfs)
was extended from April 30 to June 30 followed by a linear
decrease to 110 cfs on July 15.

This extension was to assure an adequate intragravel flow of
water to provide satisfactory temperature.and oxygen supply to
incubating eggs and pre-emergent fry. This is primarily
associated with steelhead.

Fisheries Research Institute (FRI), University of Washington

In June 1974, Q. J. Stober and J. P. Graybill of the Fisheries
Research Institute released the results of a study done in
conjunction with RIBCO. This study was entitled, "Effects of
Discharge In the Cedar River on Sockeye Salmon Spawning Area."
Tt discussed the effects of streamflow in the sockeye salmon
resource of the Cedar. The FRL study assumed that satisfying
the sockeye salmon water requirements would adequately satisfy
the requirements of other fish species.

This study tried to maximize spawning area per increment of
discharge. Mean peak spawning discharge levels were developed
and utilized.

Several study objectives were stated:
1. Determination of the depths and velocities 'pre-
ferred" by spawning sockeye salmon in the Cedar

River.

2. Development of the relationships between spawnable
area and discharge.

3. Formulation of the relationship between actual

spawner use and empirical calculations of spawnable
area within river reaches.
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Several parameters are important in sustaining the fisheries resource:

1. Sufficient flow to offer acce551b111ty to adult salmon moving
~into the river.

2. Sufficient flow to provide adequate spawning depth and velocity
conditions so adults can carry out spawning activities.

3. Relatively stable and adequate flow level for proper egg
incubation.

4. Relatively stable and adequate flow level for rearing juve~
niles.

Following are the flow regimes suggested by DOF, DOG, FRI, and UNIES
Ltd. for the preservation of the Cedar River fishéries resource:

A Department of Fisheries (DOF)

The Department of Fisheries suggested flow regime was their
determination of those flow levels required to provide nec—
essary spawning conditions for sockeye during the spawning
seagson throughodt the Cedar.

They also suggested that the availability of spawning gravel
area was the limiting factor for chinook and sockeye produc-
tion, while amount and quality of rearing habitat was the
limiting factor for coho productiomn.

The river below Landsburg is used as the primary spawning
tributary for Lake Washington sockeye as well as chinook,
coho, steelhead, and cutthroat.

Upstream migration is heaviest from mid-summer to early winter
while downstream migration is heaviest in March through June.

Sockeye were introduced into the Lake Washington Drainage
System in 1930,

The Department of Fisheries requested that the following flows
be adopted to support the present fisheries resource:

300 cfs
Linear increase
from 300 to 480

Oct. 5-0ct. 11

o

cfs

Qct. 1l-Apr. 30 = 480 cfs

Apr. 30-May 30 = Linear decrease
from 480 to 110
cfs

~16-



MINTMUM FLOW CONSIDERATIONS

Many factors must be considered when discussing minimum flow considera-
tions for a river system such as the Cedar. ‘

The Cedar River has many potential water uses in addition to the three
listed above due to its location (close to Seattle), its abundant supply
of clean water, and its contribution to the Lake Washington drainage
system. These potential uses include:

1. Municipal and industrial water supply for Seattle.

2. Maintenance of Lake Washington water level.

3. Maintenance of adequate flow to enable operation of Chittenden
locks.

4., Maintenance of adequate flow to enable operatlon of the power
generation facilities on the Cedar.

5. Protection of figh and wildlife resources.

6. Maintenance of suffxc1ent flow to aid in the flushlng of Lake
Washington.

7. Waste assimilation.

8. Recreation.
The prioritization of these potential water uses is essential for the
development of a comprehensive water management program for the Cedar
River system. Within this system, conflicts have arisen due to numerous
competing demands upon the system. The nature of these competing demands

is discussed in the following paragraphs.

Fisheries Resource

The Cedar River supports a significant fisheries resource. Those species
of anadromous fish present include chinook, coho, sockeye, steelhead,

and cutthroat while the resident species include rainbow, brook, and
cutthroat trout. '

" There are several factors which limit fish production in this system:

1. Low river flows accompanied by an increase in water temp-
erature and a decrease in dissolved oxygen.

2. Contamination from water runoff.
3. Physical obstacles such as diversion dams.
Regulation of the river flows has a direct effect on the fisheries

resource; beneficially if the flow is enhanced or detrimentally if the
flow is reduced as compared to natural flows.
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PRESENT SITUATION

At the present time water from the Cedar River is principally used for
municipal and industrial water supply, fisheries production, and naviga-
tion. The navigation use is as a water supply for operation Ballard
Locks downstream of Lake Union.

The Department of Ecology, under authority given it by Chapter 90.22
RCW, has the responsibility to establish minimum water levels for
streams, lakes, and other public waters when requested to do so by the
Department of Fisheries or Game to "protect” 1/ resources under juris-
diction of the requesting agency.

In August 1969, the Department of Ecology received a letter from the
Department of Fisheries requesting that minimum flows be established for
the Cedar River. The purpose of this request was to protect the fish
resources of the Cedar.

The Fisheries' letter presented the minimum flow regime which they

wished to have adopted for the Cedar system. Initially the flow levels
were to be regulated at Cedar Grove, but since a flow measurement station
was not present at this location, the flows were modified 2/ and moved
downstream to the USGS gaging station at Renton (#1190).

The Department of Game at first concurred with the ¥isheries' requested
flows, but then in a letter dated August 20, 1969 it amended its con-
currence and requested its own flow regime.

After due consideration a minimum flow regulation was adopted by the
Department of Ecology on August 17, 1971.

The results of the RIBCO Study and other work show that the water

supply is not adequate to supply both existing municipal and industrial
water supply demand and the water required to meet the fisheries demand
as given in the Department of Ecology regulation. Consequently, a major
conflict exists between competing water uses.

The conflict is particularly interesting in the Cedar Basin because many
of the uses did not exist in 1905 when the city of Seattle began using
the river as a public water supply. Sockeye Salmon could not reach the
river (or Lake Washington) until the Mountlake cut was constructed in
1917 and navigation use was of a different character.

1/ It has not been defined whether protection means to sustain or
to enhance.

2/ Q6 = 0.59 (Q.) 1.07

Where: Q.G = discharge in cfs at Cedar Grove
Qr = discharge in cfs at Renton

it
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Water Rights (in cfs)

FIGURE 5:

Trends in Consumptive Water Rights in WRIA 8
(Lake Washington Basin) 1930 through 1975.
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