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INTRODUCTION

The Oregon State Game Commission's Basin Investigations Section began study
in the Lower Willamette Basin relevant to this report in the spring of 1962. Most
intensive field work was conducted in 1963. Primary objectives were to define
water problems and needs associated with the basin's fish and wildlife resources
and to submit findings and recommendations to the State Water Resources Board.
This will enable the Board to give consideration to these needs along with other
beneficial water uses when developing a comprehensive program for the area.

Results of the study are contained in this report. A similar report concerning
the fish and wildlife resources of the Middle Willamette Basin was completed in
February 1963, Study will continue in the Upper Willamette Basin in 1964 to
provide complete coverage of the Willamette system.

Resumes of the resources--including gbundance, distribution and value of
various species--tabulations of data, and explanations of methods employed in the
field studies are contained. One of the most important inclusions is the list of
recommended minimum stream flows for fish production found in Appendix I.

Field surveys were conducted primarily by James M. Hutchison, Gary M. Hewitt
and Wernald H. Christianson, Aquatic Biologists, and Ronald J. Sloan, Student
Trainee. Personnel of the Fish Commission of Oregon, State Sanitary Authority,
State Water Resources Board and U. S. Geological Survey cooperated with the

development of some study aspects.

FISH RESOURCES OF THE LOWER WILLAMETTE BASIN

WILLAMETTE RIVER

Sgecies Occurrence and Distribution

The most common anadromous fish entering the Willamette River are spring chinook
and coho (silver) salmon, steelhead trout and shad. Accurate population calculations

are available only for spring chinook, although substantial numbers of the other



three species are known to exist.

Numbers of spring chinook entering the river each year are determined by
Oregon Fish Commission counts at the Willamette Falls ladder, a cooperative
analysis by the Oregon F;;h Commission and Oregon Game Commission of the sport
catch, and estimation-of éscapement into the Clackamas River. Since calculations
of total chinook migration began in 1946, runs have been relatively uniform
with the 48,100 fish total in 1963 being close to the 50,300 fish 18-year average
(Hasselman and Stout, 1964). These data are presented in Table 1.

Willamette Falls ladder counts are not conducted during the major portions
of adult coho (silver) salmon and steelhead trout migrations; consequently, it
is difficult to determine sizes of these runs. Obsexvations of sport catches
‘and spawning of the two species indicate that numbers of each in the Willamette
system above the falls are somewhat below those of spring chinook.

The size and timing of salmon and steelhead runs are closely associated
with water quality of the lower Willamette River and passage of adults over
Willamette Falls., Degree of successful passage of juvenile downstream migrants
through several turbines at the falls also affects numbers of returning fish.
These factors will be discussed in more detail later in this report.

Fall chinook salmon and sea-run cutthroat trout also enter the river, but
knowlédge is limited regarding distributions or sizes of these populations. Most
or all of the fall chinook go into the Clackamas River.

Large numbers of shad are found in the lower river each spring, particularly
in the section immediately below Willamette Falls. None are known to ascend the
falls, although some may do so.

Despite poor summer water qualities, high populations of rough fish and warm-
water game fish exist in the Willamette River both above and below the falls.
Trap nets placed in the Portland harbor in the summer of 1961 by Game Commission

and State Sanitary Authority personnel caught shad, white sturgeonr, brown bullhead,



TABLE 1

Escapement and Sport Catch of Willamette River
Spring Chinook Salmon, 1946-1963

Willamette Fglls Clackamas R. Sport Catch Total Sport Catch
Escapement Escapement Below Run as Per Cent
Year (calculated) (estimated) Willamette Falls (calculated) of Run
1946 53,000 3,000 12,600 68,600 18
1947 45,000 2,000 12,000 59,000 20
1948 30,000 1,800 . 8,500 40, 100 21
1949 27,000 1,800 .9,100 37,900 24
1950 14,500 1,500 8,800 24,800 35
1951 34,300 2,000 13,300 49,600 27
1952 52,200 2,800 12,500 67,500 19
1953 76,400 4,000 16,400 96,800 17
1954 31,100 1,800 11,500 44,400 26
1955 22,000 1,500 9,000 32,560 28
1956. 58,600 3,000 _ 16,000 77,600 21
1957 39,300 2,000 11,500 52,800 22
1958 45,200 2,100 15,500 62,800 25
1959 31,900 3,000 18,500 53,400 35
1960 14,400 1,800 8,000 24,200 33
1961 18,900 2,200 6,400 27,500 23
1962 26,000 3,000 9,100 38,200 24
1963 30,300 4,000 13,600 48,100 28

Average 36,000 2,400 11,800 50,300 24




TABLE 2

A Comparison of Willamette River Spring Chinook Salmon
Sport Fishery Data, 1946-1963

Angling Effort Average Fish
Angling Intensity Average Catch per Salmon Weight in
Year in Man Days per Day in Days Pounds .
1946 61,900 0.20 5.0 ' 17.0
1947 91,900 0.12 8.3 16.3
1948 83,600 0.10 10.0 16.5
1949 85,500 0.11 9.4 18.2
1950 73,400 0.12 8.3 16.6
1951 92,600 0.14 7.0 17.2
1952 91,100 0.13 7.7 16.8
1953 102,800 0.16 6.3 18.6
1954 104,100 0.11 9.2 18.6
1955 77,700 0.12 8.6 15.9
1956 84,100 0.19 5.3 18.4
1957 95,500 0.12 8.3 16.1
1958 137,900 0.11 8.9 18.2
1959 134,100 ' 0.14 7.2 19.1
1960 : 92,300 0.09 11.6 16.4
1961 75,100 0.09 n.7 ' 15.6
1962 74,000 0.12 8.1 16.8
1963 84,800 0.16 6.2 , 19.0l

Average 91,244 0.13 7.7 | 17.3
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black crappie, white crappie, yellow perch, bluegill sunfish, warmouth bass,
carp, chiselmouth, squawfish, Columbia River chub, coarsescale sucker, and:Pacific
lamprey. Most of these species and others also exist in the river above the

falls. Table 3 lists fish species and their general distributions in the basin.

Aggler Effort and Catch

Heaviest sport angling pressure in the lower Willamette River is exerted
upon spring chinook salmon. This fishery takes place almost entirely below
Willamette Falls, extending from a dead line below the falls to the river'’s
mouth and throughout Multnomah Channel (Willamette Slough). It is the most
concentrated inland salmon fishery and receives more chinook angling pressure
than any Oregon river, with the possible exception of the Columbia.

Angling for this fish is conducted primarily from boats. Some bank angling
occurs at the mouth of the Clackamas River and at the Black Point just below
Willamette Falls. Most fishing takes place in the months of March, April and
May, just before and during the period of heaviest upstream migration.

This is the only Willamette River fishery for which total catch calculations
are made. Census of the fishery was initiated in 1941 aand 1942 by the U. S. Fish
and Wildlife Service and resumed in 1946 as a joint study by the Oregon Game
and Fish Commissions. The present method consists of obtaining an estimate of
the salmon catch per boat per day multiplied by the number of boats fishing each
day during the entire season. Basic data are obtained from airplane counts of
boats fishing on various days throughout the season and catch records from
cooperating moorage operators. For the 18-year period beginning in 1946, anglers
have caught an average of 11,800 spring cﬁinook annually and have required 7.7
days of effort to catch each salmon. Tables 1 and 2 include effort and catch
figures.

Coho salmon and steelhead trout angling is concentrated mainly just below

Willamette Falls and at the mouth of the Clackamas River. Both boat and bank



TABLE 3

Known Fish Species Present and Their Distribution in the
Lower Willamette Basin

Species Abb.l/ General Distribution
Catfishgf All introduced.
| Black bullhead B1B Introduced into main stem Columbia, possibly other
: streams.
Brown bullhead BrB Very common in most lowland lakes and streams.
Channel catfish cc Introduced into Columbia and Willamette main stems,
Yellow bul lhead YB Planted locally; abundant in Willameg}e Valley.
Lamprey (2 species) L Most streams; spawn in similar areas as do steelhead
Minnows
‘ Carp Cp Introduced. Common in most lowland lakes, streams.
1 Chiselmouth Clm Lowland streams and sloughs.
* Columbia River chub CRC Main stem Columbia and Willamette; possibly lower
! Tualatin.
Goldfish GF ~Introduced. Scattered throughout basin.
Oregon chub oC Main stem Willamette; possibly lower Tualatin.
Redside shiner RsS Very common in lowland streams: extendimg into
‘ some higher streams.
! Squawfish Sq Common in many lowland lakes and streams.
i Tench T Introduced. Columbia main stem; probably lower
Willamette. :
Perch
Yellow perch 2/ YP Introduced into many lowland lakes and streams.
Salmonids 2/
Brook trout EB Introduced. High lakes and streams (see App. III).
Brown trout Br Introduced. Harriet lLake; a few in upper Clackamas
' and Sandy systems.
Chinook salmon, fall ChF Lower Clackamas, Sandy and Scappoose systems,
Tanner Creek.
Chinook salmon, spring ChS See Plate 3.
Chum salmon cs Columbia River; possibly Beaver Cr. {Sandy R.),
Milton Cr. and Tannmer Cr.
Cutthroat trout, coastal Ct Most streams in basin.
Cutthroat trout, spotted SCt Introduced. A few high lakes.
Dolly Varden trout bv A few in upper Clackamas and Sandy systems.
Golden trout GT Introduced. A few high lakes (see Appendix III).
Kokanee salmon K Introduced. A few lakes (see Appendix III).
Pink salmon PS Columbia River. p :
Rainbow trout Rb Planted in many streafis and lakes (see Appendix III)
Silver salmon Sil1 See Plate 2.
Steelhead St See Plate 1.
Whitefish Wf Many lakes and streams of cooler temperature.



Table 3 (continued)

Species Abb. General Distribution
Sculpins (cottids) Cot Very common in all streams and sowme lakes,
Shadzj Sh Introduced. Main stem Columbia, lower Sandy
and Willamette Rivers.
Smelt, Columbia River Sm Main stem Columbia, lower Sandy River.

Stickleback, three-spined Skb
2/

Sturgeon (2 species) Sg
Suckers (2 species) Su
Sunfi sh-z-/
Bass, largemouth 1B
Bass, smallmouth SB
Bluegill sunfish BG
Crappie, black BC
Crappie, white WC
Green sunfish GS
Pumpkinseed PK
Warmouth bass Wm:
Iroutperch TP

Many lowland streams and lakes.

Main stem Columbia and Willamette Rivers.

Most lowland lakes and streams; up some rivers.
All introduced.

Most lowland waterways.
Main stem Columbia and Willamette; possibly
other waters.

Most lowland waterways.
” L L

" " L
Known only in Blue Lake, May spread to other
waters.

Many lowland waterways.
” " "

Most lowland streams.

l/ Abbreviations used in other tables.

2/ Species defined as "game fish" in 1963-.64 Oregon Game Code,
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methods are popular. Fishing pressure as compared to the spring chinook fisher&
is moderate. Coho salmon angling occurs primarily in November and Décember,
and steelhead angling from December until the beginning of spring chinook season.

Moderate to heavy shad fishing exists in the river directly below Willamette
Falls in May, June and July. This fishery is gaining in popularity, a trend
that will continue if present high shad numbers endure.

Angling for sturgeon is light to moderate in the river throughout the basin.
It is conducted during much of the year, with heaviest pressure in spring months.
Most fishing occurs at Oregon City. There, sturgeon anglers may frequently be
seen fishing from the railing alongside Highway 99E near the center of town.

Warm-water game fish bear considerable angling pressure. This can be
attributed both to substantial fish numbers and to proximity of the lower river
to the state’s largest population center. Excluding the Sauvie Island area,
which will be discussed in the Columbia Subbasin section, the river above
Willamette Falls experiences the greater fishing pressure.

Commercial fishing is not presently permitted for salmonids in any basin
stream except the Columbia River. Sport and commercial fishing for anadromous
species is.extensive in the portion of the Columbia River encompassed by the

Lower Willamette Basin boundaries.

Factors Influencing the Resource

Willamette Falls Passage Problems. Willamette Falls is located in the

Willamette River near Oregon City at river mile 26,8«11 Its height varies radically
with changes in river flow and from tailwater fluctuations caused by backwater
from the Columbia River.

Problems exist at the falls which affect successful upstream and downstream
passage of anadromous fish. The falls created an obstacle to adult salmon and

steelhead trout even before man began alterations there in the nineteenth century.

1/ Stream miles referred to in this report were obtained from State Water Resources
Board Map No. 2C.8.
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Installation of turbines for power gemeration added injuries amd mortalities
of downstream migrant fish,

Improvement of both upstream and downstream fish passage and protective
facilities is presently needed. Preliminary studies were completed on evaluation
of existing upstream passage facilities at the falls, including recommendations
for improvements, in 1960 for the Oregon Fish Commission {Holmes and Bell, 1960).
A study to investigate engineering considerations relating to improved passage
of downstream migrant fish was made for the Oregon Game Commission in 1962
(Cornell and others, 1962). “It is expected that these two studies will form
sound basis for realization of needed corrective measures.

Provision of upstream passage facilities at the falls began about 1885. The
present ladder, located near the center of the falls, was built in 1904. Since
then several alterations have been made; however, it remains largely inadequate.
During periods of high river flow excessive water velocities in the fishway
prevent fish passage. Conversely, during low flow periods the water is diverted
to turbines, causing inadequate volumes to pass over the falls to attract fish
to the fishway entrances (Holmes and Bell, 1960).

Most of the turbines discharge a short distance below the falls into a tay-
like area on the west bank known as the "Cul-de-sac". High numbers of fish are
attracted into this blind alley by this large water volume, compounding the
difficulties encountered‘by fish in finding the ladder entrances.

Another hazard is created by certain water conditions associated with a
large pothole known as the "Wet Hole™. This deep, natural depression is situated
near the base of the falls along the east bank. When the lower river level
recedes below the rim of the hole, adult chinook frequently are trapped, unable to
escape unless they are salvaged or tailwater level rises again.

Downstream migrants have difficulty in achieving safe passaée past the falls

because a major portion of the river flow passes through the power turbines during
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times of downstream migration. The Oregon Game Commission conducted studies
at the falls in 1960 and 1961 to determine injuries and mortalities suffered
by downstream migrants passing through the turbines of Crown Zellerbach Corporation,
Portland General Electric Company and Publishers? Paper Company. Results
revealed that the percentage of mortality experienced varied with each 1ﬁstalw
lation and operating condition. All three installations tested produced defimite
mortalities and injuries. Kills ranged from 7.7 to 100 per cemt of the fish

which passed through them.

Water Quality Pollution influencing fish and other aquatic organisms is

more critical in the Willamette River than in any other large Oregon stream.
Sources are most numerous in the river area from Willamette Falls to the mouth,
although several important pollutant contributors exist in the river system
above the falls. Cumulative effect of pollution becomes progressively more acute
toward the mouth.

The most detrimental effect of Willamette River pollution upomn fish is the
lowering of the water's dissolved oxygen content. -This is the oxygen utilized
by fish in respiration. Dissolved oxygen concentration of five parts per million
is considered minimal for proper survival of salmonids.

Dissolved oxygen concentrations less than five parts per million occur for
extensive periods each year. The most prolonged periods occur in the Portland
harbor where below minimal concentrations extend through most of July, August
and September--often from June into October. These low levels mot only influence
health and survival of fish, but also limit or delay entry of anadromous fish,
particularly coho salmon, into the river system. Vast potentials for such
species as summer steelhead and fall chinook exist in streams of the Willamette
drainage. Successful introduction of such fish will not be possible, howevér,

without further pollution abatement.
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The State Sanitary Authority maintains an active program in monitoring river
quality, recommending pollution control measures and enforcing water pollution
laws. This agency is working toward eventual maintenance of a minimum of five
parts per million dissolved oxygen in the lower Willamette River. Minimum
dissolved oxygen values measured in the Portland harbor by the State Sanitary

Authority since 1953 are given in Table 4.

TABLE 4

Monthly Averages of Lowest Dissolved Oxygen Values
Expressed in Parts per Million, Recorded in Portland Harbor 1/

Year June July August September October

1953 - - 2.7 (2.0) 1.5 (0.7) 1.9 (0.9) 5.1 (3.2)
1956 6.7 6.7% 5.5 (3.8) 2.9 (2.7) 4.3 (3.2) 5.1 (5.1
1955 7.2 (5.9) 5.6 (4.1) 3.0 (2.2) 3.8 (3.3) - -

1956 - - 4.0 (2.5) 3.0 (2.6) 4.3 (4.2) 5.1 (3.8)
1957 3.6 (2.8) 2.4 (0.8) 1.5 (0.6) 3.0 (1.4) 5.0 (2.9)
1958 4.8 (1.8) 4.4 (2.9 3.4 (2.4) 4.5 (3.8) 5.9 (5.7)
1959 4.7 (2.9) 4.3 (1.5) 2.9 (2.2) 5.2 (3.1) 8.7 (8.7
1960 5.8 (5.2) 4.4 (3.5) 3.6 (3.0) 4.8 (4.3) 5.4 (3.7)
1961 4.6 (3.0) 3.4 (1.9) 2.6 (1.8) 5.0 (4.1) 6.4 (5.1)
1962 6.1 (5.2) 4.4 (3.5) 3.6 (2.8) 3.6 (2.7) 5.5 (3.8)
1963 4.5 (2.5) 4.5 (3.4) 3.2 (2.0) 3.0 (2.0) 4.8 (3.4)

1/ Source: Oregon State Sanitary Authority.
2/ Monthly minimums are shown in parentheses.

Included in Table 5 are weekly water temperatures and dissolved oxygen values
obtained in the river at six locations between Canby and Portland harbor in 1963.
Next to dissolved oxygen, summer and fall water temperature is probably the
water quality factor most limiting the health and survival of fish in the lower
Willamette River. Water temperatures below 65° F. are generally considered best
for rearing salmonids. Table 6 shows water temperatures recorded in the Portland
harbor by the State Sanitary Authority since 1953. From this it can be seen
that temperatures exceeding 65° F. (18.3° C.) have occurred each year since 1953
in July, August and September. Temperatures exceeding 75° F. (23.9° C.) have

been recorded during portions of six of the 11 years since 1953. Temperatures
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TABLE 5
Weekly Dissolved Oxygen (DO,) and Water Temperature (°C) Measurements

Obtained at Six Locations in the Lower Willamette River by the
State Sanitary Authority,. 1963’_:.1

Canby Ferry Marina Mart . Sportcraft Oswego Steel Bridge S-P.&S.-R.R.
DO c oC
2

Dates DO,  °C Do,  °oC DO, ©OC DO, DO, ©C
May 21 8.0 18 7.8 18 89 17 - . 83 17 8.2 17
28 7.6 16 7.3 16 7.9 16 7.9 16 7.4 16 6.8 16
June 4 7.3 16.5 7.2 16,5 7.5 16,5 7.1 16.5 5.5 17 4.9 17
11 7.9 17 7.3 17 7.9 17 7.8 17 6.9 16 6.5 16
18 6.4 23 6.1 22 56 22 5.2 21 4.5 20 4.7 20
25 7.5 17 6.2 17 5.8 18 5.3 17 4.0 18 2.5 19
July 2 8.0 18 7.0 17 6.5 17 6.3 18 5.4 17 5.1 17
9 7.0 19 6.7 20 6.6 19 6,5 19 5.7 18 5.8 18
16 6.5 20 6.4 20 6.3 20 59 19 5.7 18 4.8 18
23 5.6 20 6.0 20 5.7 20 5.7 20 4.4 19 3.6 19
30 6.4 21 5.7 20 6.1 20 5,2 20 4.4 20 3.9 20
Aug. 6 5.8 21 5.6 20 5.9 21 5.5 20 4.3 20 4.2 20
13 5.8 22 4.8 22 5.1 22 4.5 22 3.7 21 3.1 21
20 6.9 21 6.0 21 5.7 21 5.1 21 2.5 21 2,5 21
27 5.2 19 5.5 20 5.9 20 5.7 20 4.2 20 2.9 20
Sept. 3 6.3 20 4.2 20 56 20 6.1 20 2.9 19 2.8 19
w10 3.4 21 4.1 21 4.8 21 4.6 21 44 20 3.7 20
17 4.8 18 3.9 18 3.8 18 52 18 26 19 2.0 19
24 4.3 18 4.0 18 4.7 18 4.8 17 3.9 16.5 3.4 17
Oct. 1 7.1 18 6.8 18 6.6 18 5.8 18 4.4 18 3.4 17
9 6.9 16 6.4 16 6.4 16 6.4 16 5.2 16.5 4.3 17
16 6.3 16 6.3 15.5 6.3 155 6.2 155 4.7 16 3.9 16
23 8.1 14 7.3 13 7.7 13 7.6 13 5.7 14 5.2 14
29 7.8 12 8.0 12 8.3 12 8.4 1.5 8.3 11 7.8 12
Nov.. 5 8.4 11 8.1 11 87 11 8.4 11 6.9 11 5.8 11
13 9.2 10 10.6 10 10.4 10 10.5 10 10.5 10 10.2 10
20 9.8 9 9.7 9 11.6 9 11.7 9 11.0 9 1.1 9
Dec. 3 10.4 6  10.3 6 11.9 6 11.6 6 11.3 55 11.0 6

1/ Additional measurements, including other water quality factors, at these and
other Willamette River locations were obtained in 1963 and in prior years.
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TABLE 6

Maximum Water Temperatures (°C) Recorded in Portland Harbor, 1/

Year June July August September October
1953 - 20.0 23.0 20.0 17.0
1954 13.0 22.0 21.0 20.0 15.0
1955 15,0 20.0 22.0 20.0 -
1956 - 25.0 24.0 _ 21.0 16.0
1957 20.5 23,0 22.5 22.0 17.0
1958 21.5 27.5 26.0 21.0 17.0
1959 20.0 25.5 23.0 19.0 14.0
1960 21.0 26.0 24,0 19.0 17.0
1961 22.0 25.0 - 25.0 20.0: 17.0
1962 21.0 24.0 22.0 20.0 17.0
1963 22.0 21.0 22.0 22.0 19.0

1/ Source: Oregon State Sanitary Authority

of the latter magnitude can force fish to seek more favorable habitat in other
river areas, contribute to fish disease problems, and actually cause some mortalities.

Toxic materials discharged into the river can cause direct fish kills, Few
actual fish kills have been recorded. This is probably because pollution, with
resulting low dissolved oxygen values, and warm temperatures are not prevalent
during major periods of anadromous fish migrations, and the remaining fish are
driven from the area by advancing poor water quality factors before mortalities
occur. On the other hand, large size of the area coupled with rapid decomposition
of fish in warm water may be obscuring some fish kills caused by pollution and
toxicants,

Pollution of the river is from a multitude of sources. .Municipalities and
paper processing mills are the main contributors. Four pulp mills, located at
Salem, Newberg, West Linn and Oregon City, are responsible for the major sources
of biochemical oxygen demand. Present waste disposal facilities at these mills
are not generally adequate to maintain desirable dissolved oxygen levels for fish.
All cities on the main river have been orderéd by the State Sanitary Authority
to provide secondary treatment or the equivalent of 85 per cent BOD (biological

oxygen demand) removal for their wastes. The following statement from the 1962



- 14 =
annual report of that agency is whole-heartedly supported by the Oregon Game

Commission:

"In order to maintain satisfactory bacteriological
and dissolved oxygen conditions in the waters of
the main Willamette it will be necessary that all
municipalities provide secondary treatment, that
the oxygen demand of the pulp mill and other
industrial wastes be further reduced and that
minimum stream flows be regulated and augmented as
much as possible."

TUALATIN SUBBASIN

Species Occurrence and Distribution

The coho salmon is the most numerous and widespread anadromous fish found
in the Tualatin system. The Oregon Fish Commission estimates the present
Tualatin run to average about 6,000 fish.

Steelhead and cutthroat trout are the only other anadromous species knowm
to exist in the drainage. Less than 500 steelhead are known to enter the
Tualatin River., Definite reasons for such low numbers are difficult to pinpoint
but are probably closely associated with poor summer rearing conditioms. In
recent years steelhead have been recorded in the river to Lee Falls (river mile
74.7) and in tributaries Easﬁ Dairy, Gales and Scoggin Creeks. Several spawning
steelhead were observed in Gales Creek when making spawning flow studies in the
spring of 1962,

Cutthroat trout enter the Tualatin River each winter to spawn. These fish
are both sea-run and Willamette River resident forms. Runs are normally moderate.
Smaller resident cutthroat trout occur throughout the year in most streams in
moderate to high numbers. They are most plentiful in the headwater streams
possessing cool summer temperatures,

Known and suspected coho and chinook salmon and steelhead trout distributions

in Lower Willamette Basin streams are illustrated on Plates 1, 2 and 3 in the
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appendix. Distribution data for construction of the plates were obtained from
Oregon Game Commission and Oregon Fish Commission records.

Spring chinocok salmon were seen spawning in Gales Creek in September 1945
(Parkhurst and others, 1950). No subsequent records of chinook in the Tualatin
system have been received. Scaréity of cool summer resting pools for adults is
suspected to have contributed to the disappearance of this species. Spawning
potential for salmon arid steelhead is good, with best gravel supplies located
in East Dairy, Gales, McKay and Scoggin Creeks, and in the Tualatin River in the
vicinity of Cherfy Grove.

Several warm-water game.and. rough species are common throughout the area.
Highest populations occur in the main stem Tualatin River and its larger tributaries,
being most concentrated in the lower reaches of each. Lake Oswego, through
which Tualatin River water is diverted, also contains substantial populations of
these species.

Angler Effort and Catch

Trout angling pressure, generally moderate, is directed toward native cut-
throat trout and hatchery-~reared fish. Stocking of legal-sized raimbow and
cutthroat is conducted each year in the larger streams of the subbasin (Appendix III),

Limited angling for coho salmon takes place each fall and early winter.
Angling for this fish and for migratory cutthroat is presently permitted in the
main stem Tualatin below Highway 219 bridge.

Warm-water game fish receive moderate angling pressure. Most pressure is
directed upon the lower Tualatin River. Table 7 lists information concerning
the more important warm-water fishing areas in the Lower Willamette Basin.

Yellow perch, bluegill sunfish, crappies, bullhead catfish and largemouth bass
are most commonly caught in these areas. Lake Oswego and other low elevation
lakes frequently lack public access, yet they receive considerable angling pressure

from landowners and local residents.
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Popular Angling Areas for Warm-Water Game Fish
in the Lower Willamette Basin

Public

County Acres Access

Known
Game Fish Present

Location

Benson Lake

Blue Lake

Borrow Pit
Burnham Pond

Bybee Lake

Columbia R,

Columbia Slough
Pond #5

Columbia Slough
Pond #6

Fairview Lake

Lake Oswego

Mirror Lake
Oak Grove Lake
Ramsey Lake
Sauvie Island
(see Fig. 7)

Smith Lake

Vanport Sloughs

Bayan Slough

Force Lake

Mud Slough
Tualatin R,

Willamette R.

Mule, 40
Mult. 125
Wash. 2
Col. 3
Mult. 200
Col.

& -
Mult.
Mult. 6
Mult. 10
Mult. 110
Clacko -
Mult. 50
Mult. -
Mult, 150
Col. approx.
& 3,000
Mult.
Mult, 400
Mult. 100
Multo -
Multo as
Mult. -
Mult. . -
Multo -
&

Clack.

Yes

Yes

Yes
Yes

Yes

Yes

Yes
Yes
Limited

No

Yes
Yes

Ygs
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Yes

WC, LB, Rb

LB, Rb, BC, BG,
GS

LB, BG

LB, BG

WC, LB, BG, Brb

Several salmonids
and warm-wvater
species

Brb, YP, Wm

Brb, YP, Wm

LB, BC, BG, GS

Several warm-water

species. Some
young anadromous
species

WC, BrB, LB, BG

BC, WC, Wm, BrB,
LB

WC, BrB, YP, BG,
LB

Mixture of warm-
water game fish

WC, LB, BG, BrB

BG, Wm, WC, PK,
BrB

Wm, BG

Wm, BG

Several salmonids

Near Multnomah Falls on
Columbia R. highway

Three miles northwest of
Troutdale and 1 mile south
of Columbia R,

Junction of Gales Cr.
and Highway 6

At Goble northwest of
St. Helens

2 miles southeast of the
Willamette R. junction
with Columbia R,

Entire river and adjacent
ponds and sloughs

Road

Immediately to the east of
N.E. 47th St. im Portland
Immediately to the east of
N.E. 33rd St. im Portland
Immediately adjoining Blue
Lake on the south
Just off Highway 43 at town
Lake Oswego

Reoster Rock State Park on
Highway 30
In town of Oak Grove

Immediately east of the
junction of the Willamette
R. and the Columbia R,

Ten miles northwest of

Port land

Bordered on east by N.
Portland Road and on south
by Columbia Slough

In old Vamport housing area
south of P.I. Building, west
of N. Denver Avenue

One of Vamport Sloughs

" 11} ” L
" L1} L "

Lower portioms of Tualatin R.

& warm-water species

Several salmonids

Entire river within basin.

& warm-water spp. Most angling is above Willam-

Sh, Sg

ette Falls
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Factors Influencing the Resource

Dams and Barriers Critical fish passage problems are created by a dam

on the Tyalatin River at river mile 3.8 (Figure 1). This structure’s purpose

is to divert water to Lake Oswego. The canal headgate is at river mile 6.8.
Only about six feet high when splash boards are installed, the dam nevertheless
forms a complete barrier to upstream coho salmon passage during low flow periods.
Fish passage is not possible until the splash boards are removed or washed out
by fall freshets. A wooden ladder which was located at the north end of the

dam was washed away in the spring of 1959 and has not been replaced. Limited
amounts of water escape from the dam in summer and fall months, preventing
successful upstream passage of coho salmon through the 3.8-mile lower river
section, particularly in years with delayed fall rainms.

A minimum flow of 20 cubic feet per second (cfs) through this area in
October and November has been proposed by the U. S. Fish and Wildlife Service
(Tualatin Project, Oregon, 1963) to provide upstream passage for silver salmon.
In conjunction with other field surveys, detailed studies of river flows below
the dam were made by Oregon Game Commission persomnel at two flow volumes
(obtained from a U.S. Geological Survey gage 1.8 miles above the mouth) in
the summer of 1963. The entire area was inspected either on foot or from a
rubber boat. From these studies it was determined that a flow of 20 cfs
through this river section would be an absolute minimum for coho salmom.or steel-
head passage and that 30 cfs would be more desirable (Figure 2).

A 20-foot natural falls is located directly below a 20-foot dam at the
outlet of Lake Oswego. The dam and falls provide head for a powerplamt which
receives the lake outflow at a point a short distance below the falls. Since
Tualatin River water passes through the lake, adult .¢oho salmon of Tualatin
system origin are attracted each fall from the Willamette River into the lake

outlet (Sucker Creek). Some of these fish have been salvaged in several past
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Figure 1. Lake Oswego diversion dam on Tualatin River,
river mile 3.8. August 5, 1963.

Figure 2. Tualatin River at river mile 0.25 showing
conditions at low flow (approximately 31
c.f.s.). August 5, 1963.
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years by Oregon Fish Commission personmnel.

If salmon, and occasional steelhead, continue to concentrate below the
falls, possible solutions to the problem are: more intensive harvest by sport
anglers; continued salvaging; construction of a barrier at the mouth of Sucker
Creek to prevent fish entry; construction of fish passage facilities at the lake
outlet, Attaimment of proposed improvements to lower Tualatin River passage flows
and to passage facilities over Willamette Falls could assist in alleviating the fish
concentration problem in Sucker Creek.

Lee Falls forms another major barrier to amadromous fish. This 12-foot
natural falls is in the Tualatin River mnear river mile 75. Provision of passage
facilities is mot considered feasible because another impassable barrier,

Haines Falls, is located two miles farther upstream. No other barriers of major
significance to anadromous fish exist in the subbasin.

Water Quantity Severe water shortages which limit salmonid survival exist

in many Tualatin drainage streams. Only headwater streams normally possess
acceptable summer water quantities. The flow deficiencies are typical of those
found in other Willamette tributaries from the west.

In the Tualatin system consumptive water uses critically deplete summer and
fall flows. Consumptive surface water rights currently exist for approximately
400 cubic feet per second. Ower 80 per cent of this water is for irrigation
purposesol/ Heaviest withdrawal of irrigation water is from the main stem Tualatin
River. This water is most commonly removed from the river chamnel with electric
or gasoline driven pumps. Extensive sections of the river from Gaston (river
mile 65) downstream become dry or intermittent every summer.

Low, warm rearing flows in the river and several of its tributaries create
one of the greatest known limiting factors on anadromous fish numbers. It has

been mentioned previously that poor summer conditioms are suspected to have been

1/ From State Water Resources Board records.
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a major cause for spring chinook salmon extinction in the drainage. Coho (silver)
salmon and steelhead have maintained runs largely because the adults do mot
require summer residency, and a number of their progény, either by adaptation

or necessity, rear in headwater streams.

Water Quality High water temperatures in summer months are more predominant

in lower portions of Tualatin subbasin streams than in most other Willamette
River tributary systems originating in the Coast Range. These temperatures are
a direct result of depleted flows and low stream gradients within the Willamette
Valley floor. The low gradients and flows cause reduced water velocities and
subsequent extended exposure of flows to warm weather conditions.

Tualatin River temperatures frequently exceed 70° F. A maximum temperature
of 76° F. was recorded by a thermograph installed at river mile 69.5 in August
1963 by the Oregon Fish Commission. Temperatures near this extreme have been
known to cause mortalities to young coho salmon in other Oregon streams. Stream
temperatures and flows measured in numerous subbasin streams in 1962 and 1963
are included in Appendix II.

Dissolved oxygen levels below 5 parts per million are common in lower
portions of the Tualatin River during summer and fall months. Although these
levels are often below salmonid tolerance limits, warm-water game fish have been
able to maintain substantial populations in this river area. Reduced, warm,
slow-moving flows are the principal causes for these low dissolved oxygen
concentrations. Pollution sources are few; however, any pollution coupled with
existing poor quality flows could be seriously detrimental to all fish life.

The State Sanitary Authority has conducted rather extemsive water quality studies

in the Tualatin River for several years.
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CLACKAMAS SUEBASIN

Species Occurrence and Distribution

The Clackamas River supports substantial runs of steelhead trout and coho and
spring chinook salmon. Numbers of adults of these species counted over the North
Fork Dam (river mile 30) since November 1957 are presented in Table 8. Timing

of these runs is shown in Figure 3.

TABLE 8

Upstream Migrant Fish Counts, North Fork Dam
Clackamas River

Year 1/ Coho (silver) salmon Chinook Salmon Steelhead

1958 620 475 1,648
1959 522 578 556
1960 1,330 287 1,148
1961 2,185 370 2,204
1962 2,189 666 4,365
1963 3,121 616 2,242

1/ Runs are listed in the year they terminate.

The coho run is estimated by the Fish Commission to average 14,000 fish
ahnually. These fish spawn mainly in the river system below River Mill Dam (river
mile 23.4). The average count over North Fork Dam since 1957 is 1,661 adults.

Much larger proportions of the spring chinook and steelhead runs spawn in the river
system above North Fork Dam. A run of fall chinook spawns primarily in the lower
river and Eagle Creek. Although of undetermined magnitude, this run is presently
considered to be small, Figure 4 illustrates when adult anadfomous fish are
present or spawning in Lower Willamette Basin streams.

Resident cutthroat trout and whitefish exist in moderate numbers throughout
the watershed. Cutthroat numbers are highest in headwater areas. Sea-run cutthroat
trout are common in the lower river system. Limited numbers of Dolly Varden,

eastern brook and brown trout are widely scattered in the drainage. Dolly Varden

are indigenous, while brown trout remain from early plantings. Eastern brook trout
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STREAM SYST.

PERIODICITY CHART, ANADRCOMOUS FISH SPAWNING

Basin streams.

. indicates periods of heaviest spawning.
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. Figure 4. ' Periodicity chart showing when adult anadromous fish are present or spawning in Lower Willamette

The dotted line indicates presence of adults in the streams, and the solid line



- 23 -
occur largely as the result of escapements from plantings in Cascade lakes.

Cool stream temperatures create unfavorable habitat for most warm-water
game fish, consequently their numbers are low. Temperatures have the same
effect on most rough fish, although suckers are able to exist imn rather high
numbers, Suckers are plentiful in North Fork Reservoir and the river downstream.
Carp and squawfish are common in the river below River Mill Dam.

Angler Effort and Catch

Highly popular fisheries for steelhead trout and coho and spring chinook
salmon extend from the mouth of the Clackamas River upstream to Cazadero Dam.

Of the three, the steelhead fishery is the fastest-growing. Angling for this
species is conducted generally from December into May.

Coho fishing takes place from October through December, and chinook fishing
in spring months concurrent with the Willamette River chinook fishery. The
fieavy chinook angling pressure occurring at the mouth of the Clackamas has
previously been mentioned. Both boat and bank fishing for salmon and steelhead
is employed in the main stem. Boat angling for spring chinook and steelhead is
becoming an increasingly popular method.

Stream trout fishing is concentrated mainly upon hatchery-reared rainbow
trout. The Clackamas River system receives greater numbers of legal-sized trout
than any other Oregon stream exclusive of the McKenzie River. In excess of
100,000 rainbow are stocked each year, most of these in the system above North
Fork Reservoir (Appendix III). Resultant angling pressure is extremely high.
Moderate angling for resident cutthroat trout takes place in upper portions of
most streams,

Timothy Lake, Harriet Lake and many smaller high Cascade lakes also receive
considerable angling pressure. Rainbow trout make up the bulk of the Timothy
Lake catch. Some cutthroat trout and kokanee afe taken there as well. Rainbow

and brown trout are the most commonly caught species in Harriet Lake. Eastern
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brook trout is the predominant species in the other Cascade lakes. Data comcerning
the high elevation lakes, including fish present,&regiven in Appendix IV. Basin
creel census data are presented in Appendixes V and VI,

Factors Influencing the Resource

Water Quantity Stream and lake water quantities are generally acceptable

for fish life. This is fortunate considering the many water use requirements
normally associated with an area of such high human population., Consumptive use
of Clackamas system water is minimal. Most of this is for municipal purposes.

Extensive nonconsumptive water use exists for power generation. Portland
General Electric Company has hydroelectric plants at four locations along the main
stem Clackamas River between river miles 23.4 and 47.8. With one exception, this
use does not now adversely affect fish life to a large degree. This exception is
the extreme daily fluctuation of Clackamas River flows below river mile 47.8,
and particularly downstream from River Mill Dam (river mile 23.4). Several
detrimental effects result, the most important of which are the retarding of food
production, the fluctuating of flow conditions on spawning fish and their redds,
the stranding of some fish, and the endangering of anglers and othexr recreationists.

One of the most apparent effects on fish is the subjection of spawning spring
chinook salmon to highly fluctuating water depths and velocities. These extreme
flow variations not only discourage spawning but, by lowering intragravel water
permeability and dissolved oxygen concentrations, can also result in poor egg
survival. At times, redds dug on a gravel bar a short distance below River Mill
Dam have actually been exposed.

Whenever possible it would be desirable to establish minimum flow regimens
compatible with power use in the river below River Mill Dam, especially during
fish spawning periods. In the 1960 water year, momentary flow extremes recorded

by a U. 5. Geological Survey gage located just below the dam were 55,200 cfs on
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Novenber 24 and 55 cfs on March 10. Both extremes occurred in periods of
anadromous fish spawning. Daily flow fluctuations of several hundred cubic feet
per second are common in the lower river solely as the result of River Mill
power-peaking operations.

A cursory fish and redd count conducted from the mouth to River Mill Dam
in the fall of 1963 revealed that substantial numbers of spring chinook salmon
spawn throughout this area. Heaviest spawning was within a short distance of the

dam, This information is presented in Table 9.

TABLE 9

Cursory Counts of Spring Chinook Salmon and Redds,
Clackamas River from River Mill Dam to the Mouth, October 1963 1/

Number of Chinook No. of
Alive Dead Total Redds . Location
17 37 542/ 10 0.1 mile below River Mill Dam.
6 0 6 1 0.3 mile below River Mill Dam.
0 2 2 0 1.0 mile below River Mill Dam.
1 0 1 0 River mile 19.5
0 1 1 0 River mile 19.0
0 9 (13 9 0 From river mile 14.5 to 19.0
5 0 5 2 0.3 mile above Barton Park.
9 1 10 3 First riffle above Barton Park
2 0 2 1 1.0 mile below Carver bridge.
0 1 1 0 River mile 2.0
Totals
40 51 91 17

1/ An unknown, though probably small, percentage of the total fish and redds
present was observed.

2/ Most of these fish were counted using SCUBA gear. Remainder of counts were
made from a boat,

3/ Number in parenthesis is a jack salmon included in total.
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-~ Water:Quality Water quality problems affecting fish are few. As a rule,

good water qualities accompany the prevalently acceptable water quantities.
Water temperatures, except in an occasional low elevation stream, are
within proper limits for salmonid production. Summer stream temperatures and
flows measured in many subbasin streams in 1962 and 1963 are included in Appendix II.
Pollution is at a minimum. When pollution does occur, effluents are usually
dissipated by stream flows of good quantity and quality. Active and past logging
and road building activities in the upper watershed have not substantially
altered water qualities. A few gravel washing operations along the lower Clackamas
River periodically cause increased river turbidities which are mot conducive to
best salmonid production or angling.

Dams and Barriers Three large hydroelectric dams exist in the main stem

Clackamas River between river miles 23.4 and 30.0. The structures, River Mill,
Cazadero and North Fork, are operated by Portland General Electric Company.

Of the three dams, North Fork is the largest and most recently constructed.
The 206-foot concrete structure was completed in 1958, Located at river mile 30;
it is the uppermost of the three dams. 1Its fish passage facilities are integrated
with those of Cazadero and River Mill Dams situated 1.7 and 6.6 miles downstream,
respectively. Upstream migrant fish enter a collection system below Cazadero
Dam and are passed above it and North Fork Dam by way of a 1.7-mile ladder. Down-
stream migrants leave North Fork Reservoir either by the spillway, the penstocks
or a special collection system at the head of the ladder. Migrants utilizing the
latter exit are transported by the ladder to Cazadero Dam where they are bypassed -
into a pipeline and returned to the river below River Mill Dam. Those fish
emigrating via the spillway or pemsteocks must pass over the spillways or through
the penstocks of the two dams downstream.

Cazadero Dam, built in 1904, was completely impassable for nearly 35 years

until a fish ladder was constructed in 1939. This obstruction was probably
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responsible for the complete elimination of upper Clackamas River anadromous
fish runs (Willis, Collins and Sams, 1960). The new ladder, which bypasses
both Cazadero and North Fork Dams, appears to be successful in passing salmon
and steelhead. A company financed evaluation. study directed by the Federal
Power Commission is currently under way.

River Mill, lowermost of thgithree dams, was completéd in 1911. It is
approximately 80 feet high. The_origiﬁal concrete ladder, except for the
entrance, remains almost unchanged; being e#tremely'steep, narrow and winding
(Figures 5 and 6). The laddef by présent fisﬁ passage standards is quite
inadequate for anddromous fish use. |

The dam and ladder particulafiy hin&ér'gpfing chinook salmon runs. During
spring months spring chinook in westérn-bregon'h§fma11y ascend to cooler water
areas in the upper portions of streams., There they reside-in deep pools
throughout the summer beforé,Spawﬁ{ng;in Septembér~andﬂ0ctbber. >A¥majority of
the Clackamas spring chinqbk spend.summerﬁmonths in the river below River Mill
Dam and do not ascend the ladder until just pfiof:to spawﬁing,f Many reside in
the large pool beneath the dam where they must ripen in'unaccﬁstomed water
temperatures and are subject fo poéching.whichfﬁgé Secome-a-pféblem. A number
of these fish never do ascend the laddéf'since maturation .is coﬁpléted prior
to favorable passage conditions. They are forced to drop downstream to spawn
within a short distance of the dam. A high percentage of dead female chinook
examined during the 1963 spawning countv(Talbe 9) possessed full, unspawned egg
skeins. This may have been a direct or indirect result of excessive delay at
River Mill Dam. It is regrettable that such a.poor fish ladder is located just
downstream from another of modern design. Thé effects of'sévere daily flow
fluctuation upon salmon in.this river éectidn have been described.

A few other small dams exist in sqme'Clackamas River tribuﬁaries. Fish

passage facilities are not adequate in all ¢a§es,”>At least one dam which



Figure 5.

Fish ladder at River Mill Dam.
April 1963.

Figure 6.

View of River Mill ladder from top of
dam showing narrow, stesp, cirecuitous
route. April 1963.
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influenced anadromous fish passage existed in the lower Clackamas River prior
to 1900.

Two Portland General Electric Company dams on Oak Grove Fork are located
above the range of anadromous fish. The lower dam forms a 23-acre impoundment,
Harriet Lake, from which water is diverted to Oak Grove powerhouse on the Clackamas
River. The upper dam creates Timothy Lake, a highly popular trout fishing
impoundment approximately 1,200 acres in size. Water from Timothy Lake is
released to augment Harriet Lake.

Natural barriers té fish are present in several Clackamas tributaries.

Major falls impassable to amadromous fish are located in the South Fork Clackamas
River near river mile 0.6, North Fork Clackamas River near river mile 2.5,
Roaring River near river mile 1.0, Collawash River near river mile 7.0, Oak
Grove Fork Clackamas River near river mile 4.0, Eagle Creek just above Eagle
Creek Fish Hatchery, Fish Creek about 1.0 mile above Wash Creek, Hot Springs
Fork Collawash River near river mile 6.0, and Clear Creek just above Little
Clear Creek. Provision of fish passage facilities over two of the falls,

on Collawash River and its tributary Hot Springs Fork, may be feasible.

COLUMBIA SUBBASLIN

Species Occurrence and Distribution

Important amadromous fish streams of this subbasin, excluding the Columbia
and Willamette Rivers, are Johnson, Milton and Scappoose Creeks. Coho salmon and
steelhead are common in these three stream systems. Fall chinook maintain a
light to moderate run in Scappoose Creek. Chum salmon have been recorded in
Milton Creek, and small numbers may spawn in other streams.

Nommigratory cutthroat trout occur in upper sections of most streams which

maintain adequate summer flows. In addition, legal-sized cutthroat or rainbow trout
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are stocked each year in Johnson, Milton and Scappoose Creeks to supplement
natural production and increaée the angler catch.

Rough fish and warm-water game fish numbers are high in Multnomah Channel
and in the lakes and sloughs associated with Sauvie Island and the Columbia and
Willamette Rivers. Rough fish are also common in the lower portions of the larger
creeksf

Angler Effort and Catch

Trout angling is generally moderate and directed mainly toward hatchery trout
stocked in Johnson, Milton and Scappoose Creeks. Lower portions of these three
streams are open to salmon and steelhead fishing and receive some pressure,

Heavy angling pressure is exerted upon warm-water game fish. Sauvie Island
receives the greatest numbers of these anglers. Popular fishing areas on Sauvig
Island are shown in Figure 7.

Factors Influencingg;he Resource

Most subbasin streams experience summer flows of inadequate water quantity
and/or quality for salmonid production. The conditions prevail because drainage
areas are rather small and in low-elevation, highly populated areas. Consumptive
water uses are frequently heavy. Of these, municipal and irrigation uses are
the largest. Anadromous fish populations are maintained largely because summer
rearing conditions are more favorable in upper areas of some streams.

Water guality problems affecting fish are severe in Scappoose Bay. This large
bay at the mouth of Scappoose Creek enters the lower Multnomah Channel near
St. Helens. Two large industries, Kaiser Gypsum softboard plant and Crown
Zellerbach Pulp and Paper Company, are located in the vicinity of the bay. Both
are significant sources of organic wastes. A critical dissolved oxygen depletion
problem exists in Scappoose Bay during summer and fall months, which is caused
primarily by organic effluents from the Kaiser Gypsum piant° Low dissolved oxygen

levels and toxic materials have caused several past fish kills in Scappoose Bay.
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Large portions of the Willamette River?s anadromous fish runs enter the
system via Multnomah Channel. The channel has poor water qualities in late
summer months because of several pollution sources--the most severe being around
Scappoose Bay--and because it receives Willamette River flows during this period.
When the Columbia is in flood its waters join the Willamette flows in Multnomah

Channel. This markedly improves the chamnel’s water quality.

SANDY SUBBASIN

Species Occurrence and Distribution

The Sandy River system ranks close to the Clackamas drainage in numbers of
anadromous fish produced. Coho salmon and steelhead trout possess the largest
runs. Substantial runs of spring and fall chinook salmon also exist.

Counts of all salmon and steelhead ascending Marmot (Big Sandy) Dam are
obtained by the Oregon Game Commission with a combination trap and electronic
counter in the fish ladder. Steelhead and spring chinook have been enumerated

since 1954 and coho since 1958. These counts are presented in Table 10.

TABLE 10

Adult Fish Counts Over Marmot Dam Ladder
Sandy River

Year 1/ Spring Chinook Salmon Coho (Silver) Salmon Steelhead

1954 400 - 2,200
1955 5 - 1,581
1956 0 - 2,240
1957 10 - 2,054
1958 78 264 (222)2/ 3,166
1959 304 330 (247) 2,359
1960 23 68 (34) 1,612
1961 37 1,670 (568) 3,124
1962 65 1,769 (212) 4,045
1963 122 1,458 (452) 3,326

1/ Runs are listed in the year they terminate.

2/ Numbers in parentheses are jacks included in total.



- 32 -

Greater than half of the river system®’s steelhead spawn above Marmot Dam
(river mile 30). Less than half of the coho salmon spawn above the dam. Probably
more spring chinook spawn below the dam than above it. Nearly all fall chinook
spawn in the larger streams of the system below Marmot Dam. An occasional adult
is counted through the ladder. Little information is available regarding size of
the fall chinook run, although observations of spawning salmon made in the lower
13 miles of Sandy River during flow studies in October and November 1963 revealed
substantial numbers of this race.

A remmant run of summer steelhead exists in the system. For the past
several years adult summer steelhead have been recorded in the pool beneath the
City of Portland’s headworks dam on the Bull Run River.

A small run of chum salmon was recorded in Beaver Creek, a lower Sandy River
tributary, in 1952 (Pirtle, 1953).

The Sandy River has long been Oregon's largest producer of eulachon or
Columbia River smelt. However, the river is subject to years or periods of
several years without smelt runs. There has been no recorded run since 1957,
Table 11 lists smelt run information compiled since 1919. When runs occur the
fish enter the river to spawn from mid-March to mid-April and are most concentrated
in the lower fgw miles.

Large numbers of shad enter the lower Sandy River during the spawning
migration each spring. They, like smelt, do not normally swim far up the river
although both shad and smelt have been recorded as high as nine miles above the
mouth (Pirtle, 1953).

Resident cutthroat trout and whitefish exist throughout the Sandy drainage in
moderate numbers. Highest cutthroat populations are located in headwater streams.
Sea-run cutthroat trout enter the system in unknown numbers. Large plants of
rainbow trout are made in streams above Brightwood (river mile 38) during each

trout angling season. A few brown trout are scattered throughout the system.



- 33 -
TABLIE 11

Sandy River Smelt Run Data, 1908-1963

Year Run Started Run Ended Remarks
1908-1916 - - No rYecords of rums.
1919 March 29 - Large run of fish taken for hatchery food.
1920 No rum -
1921 No rum -
1922 April 11 - Second run began om April 17.
1923 April 4 - Very light because of obstruction in Sandy River.
1924 March 28 - Channel still blocked.
1925 March 14 April 4 One of longest runs. Fish Commission transferred
some smelt to Clackamas River.
1926 March 12 - 50,000 people out.
1927 March 28 - Poor run.
1928 March 12 ' -
Number of .License Funds
Licenses Sold Received
1929 April 9 - 793 $ 396.00
1930 March 18 - 5,786 1,893.00
1931 No run - - -
1932 March 26 - 193 96.50
1933 No run - - -
1934 March 4 - 1,860 930.00
1935 No run - - -
1936 March 27 April 8 2,536 1,268.00

Also ran heavily in Columbia R. at mouth of Tamner
and Eagle Creeks.

193721939 No runs - - -
1940 March 6 March 18 2,760 1,380.00

1941 March 14 March 24 2,775 1,398.50
1942 March 19 April 1 7,699 3,849.50
1943 March 25 April 1 6,596 3,298.00
1944 No run - - -
1945 April 1 April 15 17,754 8,876.00
1946 March 28 April 8 19,725 9,862.50
1947 No rum - - -
1948 March 27 April 11 32,422 16,211,00
1949 March 24 April 9 42,612 21,306.00
1950 No run - - -
1951 April 5 April 10 25,650 12,825.00
1952 - - 1,960 980.00
To railroad bridge and out.

1953 April 19 April 29 59,503 29,751.00
1954 April 1 April 7 11,662 5,831.00
1955 No run - - -
1956 March 29 April 10 34,288 17,194.00

1957 March 26 April 1 26,690 13,345.00
1958-1963 No runs . -
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Warm-water game fish are limited mainly to a few slough and lakg areas along
the Columbia River. Rough fish numbers in streams of .the subbasin are low. Fish
distribution work conducted in several Sandy system streams in 1963 (Appendix VII)
revealed cottids and lampreys to be the nongame species of most frequent occurrence.
Cool water temperatures undoubtedly contribute to low rough fish numbers much as
they do in streams of the Clackamas subbasin.

Several small Columbia River tributaries between the mouth of the Sandy River
and Bonneville Dam are included in the Sandy subbasin. These are all characterized
by high, impassable falls near their mouths with steep gradients above the fall areas.
Anadromous fish use is frequently heavy in the short, accessible sections below the
falls. Coho salmon and steelhead trout are known to utilize at least nine of these
streams. Fall chinook and chum salmon enter Tanner Creek. Resident cutthroat and/or
rainbow trout exist in stream areas above most of the falls.

Angler Effort and Catch

Steelhead presently receive more angling pressure than other amadromous species.
Total Sandy River steelhead angler effort and catch is calculated each year as part
of an Oregon Game Commission steelhead research program. Condensed catch data are
given in Table 12. This study was initiated in the 1954-55 angling season to
evaluate and enhance the river?s winter steelhead run. Large annual releases of
marked yearling steelhead have been included as part of the program. The percentage
of these marked fish recorded as adults in angler catches and at the Marmot Dam trap
during the 1963-64 run was very encouraging.

Moderate angling takes place for coho salmon. Fishing for this species is con-
ducted up to Marmot Dam and to Brightwood for steelhead. Boat angling is allowed only
below Viking Bridge (river mile 5.8). One tributary, lower Bull Run River, is open
to salmon and steelhead angling. It receives moderate pressure from steelhead anglers.

Chinook salmon angling is minor and confined to the lower Sandy River.
Stream angling is popular for both native cutthroat and stocked rainbow trout.

Most stocking and resultant angling are concentrated in the Sandy River system above
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TABLE 12

Sandy River Steelhead Sport Fishery Statistics

Angling No. of Total Per cent in Catch Hrs. per Fish per
Season Angler Days Catch Wild Hatchery Fish Angler
None
1954-1955 16,000 958 100 expected - 0.06
None
1955-1956 10,413 1,157 100 expected 39.5 0.07
1956-1957 17,027 972 76 24 51.0 0.05
1957-1958 24,485 1,892 83 17 36.8 0.08
1958-1959 27,934 1,306 93 7 62.0 0.05
1959-1960 13,374 2,074 88 12 45.3 0.06
1960-1961 15,244 1,494 87 13 88.9 0.04
1961-1962 20,354 1,071 99 1 72,2 0.05
1962-1963 25,097 1,302 85 15 73.2 0.05

Brightwood. The main stem below this point is closed to summer trout angling because
of its high value as a juvenile steelhead and salmon rearing area. Some angling
for native rainbow and cutthroat trout occurs in portions of the Columbia River
tributaries above the falls.

Benson, Roslyn and Trillium Lakes receive annual trout stocking and experience
considerable angling pressure. A few small Cascade lakes accessible by trail are
also fished (Appendix IV).

An extensive sport fishery exists for shad in the Sandy River each spring.
Angling, most concentrated near the mouth, is conducted as shad enter to spawn
when Columbia water floods the area. Most fishing is done with lures from boats.

When smelt enter the Sandy, throngs of people vée with one another for
favorable fishing spots. Fishing is conducted primarily in the lower three miles
of the river. Dip nets are most commonly used to catch this highly valued food

fish. The legal limit per person is 25 pounds a day.
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Factors Influencing the Resource

Water Quantity Most subbasin streams possess high elevation, well-forested

upper watersheds. Consumptive use of surface water in the Sandy River drainage is
low, presently totaling about 60 cfs. exluding the Bull Run system. All of these
rights are for withdrawals from tributaries; none are from the river itselfol/
Consequently, flows for salmonid production are generally adequate throughoﬁt the
year.

Flows from the river and its tributaries, with a few exceptions, have been
withdrawn by legislative act from further appropriation except for stock, domestic,
municipal and public park or recreational purposes. Flows in most of the small
Columbia River tributaries in the subbasin also have been withdrawn from all uses
other than fish culture. The Bull Run watershed has been reserved for exclusive
municipal use by the City of Portland. To protect water quality, most of this
watershed is closed to public entry. This eliminates all fishing and hunting in
a large portion of the subbasin.

Water quantity problems which affect fish are of much importamce and concern.
These result primarily from the nonconsumptive use of Sandy River system flows for
power gemeration. The most critical problems result from extxeme daily fluctuatioms
of the Sandy River below the mouth of the Bull Run River in summer and fall months
caused by the Bull Run powerhouse. This Portland General Eleétric Company
installation is located on the lower Bull Run River. Problems created closely
parallel those which occur on the Clackamas River below River Mill Dam. They will
be described in more detail in the Spawning Flow section of this report.

Another problem from use of Sandy River flows for power generation arises as
substantial water volumes are diverted at Marmot Dam into a camal for eventual
use at Bull Run powerhouse. In summer and fall months, the amount of water diverted

commonly exceeds that permitted to pass over the dam. Resulting flows between

Marmot Dam and the mouth of the Bull Run River 11.5 miles downstream sometimes drop

l/ From records of the State Water Resources Board.
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below desirable volumes for reariné, spawning and upstream passage of salmonids.
This river section is an important rearing area for juvenile salmon and steel-
head, and contains many of the river's best summer resting pools for adult spring
chinook salmon.

Study in 1963 revealed that a minimum release of 50 cfs at Marmot Dam dufing
summer and fall months would be adequate for rearing in this river section. This
is assuming that water appropriations and flows of tributary streams in the area
concerned remain relatively unchanged. The minimum flow recorded by a U. S.
Geological Survey recorder located one-quarter mile below Marmot Dam from 1916
to 1919 was 4 cfs during September 17-29, 1918, and probably resulted from
diversion at the dam. It is believed that flows of this extreme no longer occur
although volumes less than the recommended 50 cfs are known to occur.

Water Quality Adequate water qualities for salmonid production exist in

nearly all streams. Pollution sources detrimental to fish are few. A woolen mill
at Troutdale discharges effluents into the Sandy River which may be harmful to
aquatic life. Moderate to high natural siltation of the Sandy and some of its
upper tributaries occurs during summer and fall months resulting from snow and
glacier runoff. These silt loads may have detrimental effects upon stream
productivity, fish health and production,

Stream temperatures are predominantly favorable for salmonids. The Oregon
Game Commission maintained a thermograph in the Marmot Dam fish ladder from
February to June 1961, and September 1961 to April 1962 to correlate upstream
fish movement with water temperatures. Another thermograph was installed at the
same location in the summer of 1963 to obtain records during the rearing period.
From January to June 1953 the Game Commission collected temperature data in the
river near river mile 2.0 in an effort to correlate water temperatures with the
smelt runs. These records are presented in Tables 13 and 14. The Oregon Fish
Commission maintained a thermograph in the Sandy River near Troutdale in the summer

of 1963. The maximum temperature recorded was 71° F. in early August.



TABLE 13
WATER TEMPERATURES IN DEGREES FAHRENHEIT OF SANDY RIVER NEAR THE MOUTH

: Thermograph v _ B
Type of Instrument (Taylor) Stream or Impoundment Sandy R’ v Location_0.5 mile below Highway 30
Dates covered Januaxry 29 to June 4, 1953 ' Source OSGC Pirtle
January February March April May June
Day Max. Min. Max. Min. Max., Min. Max. Min. Max, Min. Max. . Min.
1 42 40 40 35 48 40 46 43 52 49
2 41 40 36 34 - - 47 173 51 50
3 43 40 40 35 - - 52 45 52 48
4 42 42 46 39 - - 564 49 52 sol/
5 43 41 . 45 41 - - 55 51
6 43 40 44 38 - - 47 46
7. 44 43 47 39 44 41 52 49
.8 43 40 49 40 42 41 48 46
9 40 37 46 41 44 40 50 48
10 40 36 _ 45 43 46 41 48 46
11 : - 42 40 44 . 42 45 43 48 46
12 41 39 45 41 4 42 49 46
13 | 42 40 43 39 W - 42 48 47
14 42 40 _ 41 37 47 42 50 47
15 40 38 41 40 ‘ 46 42 47 46
16 40 38 41 39 45 44 47 45
17 ' 39 37 41 37 47 43 47 46
18 40 37 41 - 39 48 43 _ 47 47
19 40 38 46 40 51 46 48 46
20 o 41 38 . 44 40 - | 47 49 39
21 ' 41 37 42 40 49 47 48 46
22 41 37 41 40 46 45 48 45
23 : : 39 .35 46 40 47 44 47 | 45
24 : 40 33 45 41 49 43 47 44
25 ’ 41 35 44 41 ' 49 47 : 50 45
26 41 35 45 40 47 46 48 47
27 _ 43 38 44 42 47 45 47 45
28 | _ 42 37 47 . 46 | 45 43 48 47
29 42 | 41 47 42 44 42 48 47
30 42 41, 44 41 46 42 49 46 .
31 42 41 43 39 50 45 o
: (o]
Averages 42.0 41.0 41.3 38.2 43.6 39.6 46.4 43.2 48.7 45.9 "51.7 49.2 '

1/ ”Thérﬁograph was removed in June when Columbia River water backed up-the Sandy River and covered the recording

~d . .



TABLE 14

WATER TEMPERATURES IN DEGREES FAHRENHEIT OF SANDY RIVER AT MARMOT DAM
Thermograph

Type of Instrument  (Taylor) Stream or Impoundment Sandy location Marmot Dam, river mile 30.

Dates covered February 24 te June 19, 1961; Sept. 20, 1961 to April 22, 1962 and Mav 9 to Ogﬁghgr‘lo. 1963

February March ! Apri 1 ' May June . Source 0SGC, W. Stout.
Day Max., Min, Max. Min. Max. Min.: Max. Min. Max. = Min.
1 43 - 41 48 - 43 47 45 60 50
2 42 40 . 46 44 47 44 59 51
3 41 39 46 42 A 43 | 60 52
4 42 . 40 ' - 46 40 43 41 61 52
5 41 - 40 46 40 44 4] - 56 53 -
6 41 39 } 47 = 41 : 45 43 54 S0
7 44 40 48 . 4l 47 43 56 47
8 43 41 44 43 ' ; 48 44 54 49
9 44 41 IV 42 47 45 51 49
10 42 40 . 45 42 47 44 56 47
11 j 43 41 47 43 46 43 55 50
12 43 40 46 43 47 44 59 49
13 ' 43 - 42 44 42 47 - 44 61 50
14 | I7A 42 47 41 .48 45 63 53
15 44 42 i 50 43 49 45 65 5& -
16 ' 45 - 42 49 44 54 46 66 56
17 44 43 46 44 52 46 65 55
18 _ 46 41 INA 41 55 46 64 55
19 44 42 42 39 56 47 - 55
. 20 43 42 44 39 53 47
21 46 41 ' 45 42 ' 51 46
22 : 44 43 41 39 50 46
23 45 42 42 40 49 46
24 44 - 45 42 46 42 54 45
25 42 40 44 42 45 42 55 47
26 43 40 43 41 -~ 50 43 53 49
27 43 40 44 39 49 42 54 47
28 43 41 47 40 50 44 53 47
29 ' . 47 &0 46 45 53 . 48
30 41 42 48 44 52 . 49
31 { 45 44 56 47 '
R by
Averages 43.0 40.2 43.8 41.1 46.0 42.0 49.9, 45.3 59.2 51.4 ‘."



Table 14 (continued)

\ - Thexrmograph _
_Type of Instrument (Taylor) Stream or Impoundment Sandy R, Location Marmot Dam, river mile 30.
Dates covered 9-20-61 to 4-22-62 Source OSGC
September October November December , January 7' February
Day Max. Min. Max, Min. Max. Min, Max. Min. Max, Min. Max, Min.
1 55 48 45 43 44 43 42 40 43 40
2 55 49 44 42 44 43 43 40 44 40
3 56 49- 46 44 43 . 42 | 44 41 42 40
4 56 50 44 41 44 42 42 41 43 41
5 55 49 " 43 40 44 42 : 44 41 43 40
6 55 50 44 41 42 4] 44 43 42 41
7 50 47 44 41 41 40 44 43 42 41
8 49 43 45 42 42 40 44 42 44 42
9 49 46 45 41 40 38 42 39 44 42
10 A -~ 50 48 47 44 38 33 38 37 44 42
11 48 47 44 43 36 33 40 37 43 40
12 50 48 43 41 38 36 40 39 43 41
13 54 49 43 40 40 37 40 39 44 42
14 56 52 45 42 39 37 39 39 44 42
15 55 51 40 38 41 39 41 39 - 44 42
16 53 49 39 36 41 40 40 39 43 42
17 49 45 40 37 40 39 40 38 43 42
18 51 45 42 39 40 39 38 36 43 40
19 49 46 41 40 41 40 36 33 43 41
20 54 - 46 45 41 39 43 41 33 33 44 £0
21 53 50 45 43 42 39 43 © 41 34 33 42 38
22 54 47 - 44 44 42 43 42 33 33 40 39
23 54 47 Not 44 ‘43 43 43 34 33 39 37
24 53 46 changed 43 42 43 42 37 34 37 34
25 54 48 this 41 39 42 41 40 38 37 34
26 53 47 week. 41 39 42 41 41 39 36 33
27 54 46 | 43 41 42 40 41 40 36 33
28 53 51 45 - 44 43 44 41 41 38 35 33
29 51 48 45 41 44 43 44 43 42 3%
30 S0 47 46 41 44 43 43 41 43 40
31 - 46 42 42 41 42 39 '

Averages 53.0 47.7 50.7 46.4 43.2 40.9 41.7 40.3 40.6 38.2 - 42,4 39.4



Table-14 {continued)

Thermograph ‘
Type of Instrument (Taylor) Stream or Impoundment Sandy R, location Marmot Dam, river mile 30.
Dates covered 9-20-61 to 4-22-62 Source 0SGC
March April
Day Max. Min. Max. Min.
1 36 35 44 - 41
2 36 34 4 42
3 36 34 46 40
4 39. 36 44 42
5 40 38 45 42
6 41 39 44 42
7 4] 39 43 41
8 41 39 43 41
-9 40 37 43 41
10 40 38 46 41
11 41 38 48 40
12 43 3?7 49 42
13 44 37 49 43
14 44 38 49 43
15 44 38 46 43
16 44 40 49 41
17 46 39 50 43
18 45 39 51 44
19 45 41 48 45
20 44 40 45 43
21 40 39 50 43
22 43 40 - 43
23 43 40
24 42 41
25 43 41
26 43 41
27 42 40
28 45 39
29 47 40
30 47 40
31 - 48 40

-‘[17<.

Averages 42.4 38.6 46.5 42.1



Type of Instrument (Partlow)
the top pool of the ladder.

Thermograph

River mile 30

Table 14 (continued)

Stream or Impoundment Sandy River

Location

Marmot Dam ladder, left bank in

Dates covered 5-9-63 to 10-10-63

Source 0SGC,Basins

May June July August
Watex Air Water Air Water Air Water ' Aix
Day Max.| Min, Max.| Min. Max.| Min, Max.| Min. Max. | Min. Max.| Min. Max,| Min. Max. | Min.
1 53 50 57 50 56 47 59 | 43 59 | .53 72 | 49
2 51 47 51 44 55 51 59 49 58 54 70 47
3 47 45 48 43 59 49 65 46 58 57 64 52
4 48 46 48 45 57 52 60 50 59 57 68 S5
5 48 46 48 4L 58 51 65 49 59 58 58 53
6 47 45 48 43 57 52 58 52 59 58 66 54
7 47 45 48 44 53 51 53 | 50 59 57 70 49
8 48 47 49 46 54 50 56 48 59 57 72 S0
9 44 44 49 46 50 43 63 51 54 50 59 57 61 57
10 45 44 43 34 56 45 60 42 52 50 52 49 59 56 71 54
11 44 43 42 as 57 49 63 46 56 48 54 49 60 57 73 53
12 43 42 44 39 56 52 64 53 60 50 63 51 61 59 69 58
13 47 42 54 34 60 S0 68 50 63 54 67 53 60 58 61 57
14 50 43 59 38 62 51 73 50 61 54 59 54 58 57 64 54
15 48 46 52 43 64 54 76 54 55 52 58 51 58 55 68 49
16 52 43 59 39 63 55 74 55 57 50 61 48 59 56 59 49
17 56 45 74 42 63 53 73 52 . 56 52 59 51 59 57 67 S0
18 57 48 73 50 62 54 79 | 52 61 53 66 49 58 57 62 51
19 58 48 79 38 60 54 64 54 61 53 60 49 58 57 60 53
20 60 39 83 56 58 52 59 51 60 55 62 55 57 56 59 52
21 59 39 71| 51 52 49 51 46 62 55 67 54 56 55 57 52
22 59 49 56 50 51 48 51 46 62 54 60 S0 57 55 63 53
23 52 47 56 46 50 48 50 47 59 |° SO 66 46 55 54 57 52
24 52 | 47 54 46 50 48 50 47 58 45 60 53 54 53 52 46
25 54 46 58 45 54 49 54 43 59 53 61 50 54 53 55 46
26 52 46 54 42 56 48 55 40 61 53 66 47 56 53 62 47
27 56 46 63 &4 53 49 54 43 63 56 72 51 57 55 63 47
28 56 47 70 44 50 48 50 46 61 57 65 54 57 55 63 47
29 59 50 66 48 50 47 59 45 60 56 59 53 58 55 65 49
30 56 50 56 50 53 48 54 45 57 55 59 53 58 56 56 53 ¢!
31 ' 57 54 57 49 56 56 56 54 &
) ]
Averages 528 45.4 60.3 43.9 53.9 489 57.6 47.0 58.3 520 60.7 50.2 $7.9 55.9 63.6 513



Thermograph

Type of Instrument (Partlow)

Stream or Impoundment Sandy River

top pool of the ladder. River mile 30.

Table 14 (continued)

Location Marmot Dam ladder, left bank in the

Source 0SGC Basins

Dates covered 5-9-63 to 10-10-63

53.1 50.6

September October
Water ~ Air Water Air
Day X.i Min, ‘Max.| Min. Max.| Min. Max.| Min,
1 56 55 57 53
2 58 56 63 54
3 59 56 70 48 55 . 56 -
4 60 57 70 52 55 52 50 48
5 60 58 65 52 52 50 . 52 48
6 60 57 65 | SO 52 50 51 44
7 59 57 64 | . 54 © 52 48 53 1 42
8 62 55 69 ‘52 53 S0 54 44
9 62 58 70 55 - >3 52 57 49
10 62 57 61 57 53 52 56 48
11 57 54 61 S0
- 12 - 60 55 63 53
13 60 56 55 57
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30 !
31 5
]
Averages 59.6 56.2 64.1 52.8 53.6 46.1
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Dams and Barriers Major artificial barriers affecting anadromous fish are

Marmot Dam, the Portland municipal water supply dam on the Bull Rum River, and
a dam on the Little Sandy River.

Marmot Dam is located on the Sandy River at river mile 30 (Figure 8). The
approximately 30-foot structure, although laddered, is believed to cause some
delay to upstream migration of salmon and steelhead. Additional ladder steps, plus
attraction water facilities, were constructed by Portiand General Electric Company
in 1956.

Link-belt screens were installed in the Marmot diversion camal just below the
dam in 1951 to prevent fish losses. After installation,efficiency was considered
good, but repairs were made in 1963 to prevent fish losses which first became
evident in 1961. Efficiency will be reassessed in 1964. Downstream migrant fish
were trapped in the screem bypass in the spring of 1963 as pait of the Game Com-
mission’s steelhead research program. Table 15 lists fish numbers and species which
were collected at the screen during this period.

TABLE 15

Downstream Migrant Fish Diverted into Bypass Trap at
Marmot Dam Canal Screen, Sandy River, March 21 to June 27, 1963

Coho (Silver) Other Nongame
Dates Steelhead Salmon Chinook Salmon Game Species Species
March 51 (6) &/ 165 - Rb 1 Cot 8
21-31 : Ct 26 L 4
April 634 (47) 381 5 Rb 14 Cot 2
S ct 75 L 1
Br 2
WE 1
May 16,502 (133) 5,166 124 Rb 123 Cot 1
Ct 240 L 7
Br 1
June
1-27 2/ 8,062 (22) 3,372 40 Rb 53 -
Ct 289
Totals 25,249 (208) 9,084 169 825 23

1/ Numbers in parentheses are spawned-out adults included in total.

2/ Trap did not operate on June 15, 16, 17, 22, 23 and 24. Only steelhead numbers
for these days were calculated and are included in the total of steelhead for
June.
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The Bull Run River dam (Headworks dam) is a low, unladdered concrete structure
located at river mile 6.2, or 0.2 mile below Bull Run Reservoir #2., This dam,
which diverts Portland municipal water, forms the upper limit of anadromous fish
in that river. The pool beneath the dam is where adult summer steelhead are
observed each summer.

A 15-foot unladdered concrete dam is located in the Little Sandy River at
river mile 1.7 (Figure 9). This structure intercepts flows of both the Little
Sandy River and Marmot Canal and diverts them to the Bull Run powerhouse via
Roslyn Lake. Total diversion is made except during high flow periods when some
spill occurs., As a result, few anadromous fish are attracted into the stream.
Occasionally adult steelhead are observed below the dam in spring months. Coho
spawning was recorded in the lower mile in 1963. With adequate flows this section
could provide spawning and rearing for numerous salmon and steelhead. Also,
provision of a ladder at the dam would make several additional miles of good spawning
area available., If this were done, screening of the canal would be necessary to
prevent fish losses.

Natural barriers to anadromous fish exist in a few streams. The foremost is
a series of high falls on Salmon River near river mile 14. All of the Columbia
Gorge tributaries have high falls near their mouths which form the upper limits
of anadromous fish use. In most other subbasin streams, particularly those of the

upper Sandy River system, steep gradients rather than falls prevent further fish access

FISH DISTRIBUTION STUDY

In the summer of 1963, a fish distribution study was conducted in the Lower
Willamette Basin similar to that made in the Middle Willamette Basin in 1962. The
primary purpose was to obtain more detailed information on distribution of anadromous
salmonids. Other objectives were to obtain rough fish and game fish distribution

data for application to the concurrent stream flow study, for application in

future water developments or uses, and = to. ‘indicate ' relative . fish



Figure 8. Marmot Dam showing fish ladder on South bank,
river mile 30. July 1963.

ot s . - - ) # i . : (2

Figure 9. Little Sandy River Dam with diversion canal
in foreground, river mile 1.7. November 21, 1963.
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numbers and stream values for individual fish species.

Sufficient time was not available to study all basin drainage systems.
Streams selected were those in which fish distribution information was most
lacking.

Electrofishing gear was used for most fish collection. This consisted
primarily of a 115-volt A.C. gasoline generator connected to a pulsator capable
of emitting A.C. or D.C. at various voltage settings. The gear proved to be highly
successful for collection in all except the larger streams. Some use of seines
was made in areas difficult to reach with the electric equipment.

As in previous studies, the numbers of sampling stations on each stream
were dictated by stream lengths. A number of stations were sampled in areas above
falls to check on types of fish present and the possibility that anadromous fish
might have negotiated the falls.,

Study results assisted in construction of the anadromous fish plates in
the appendix. Detailed results of the fish distribution study are presented in

Appendix VII,

STREAM FLOW STUDY

Flows affecting fish were studied in major streams of the basin from March 1962
to February 1964. Study emphasis was placed on determining minimum flow volumes
for both rearing and spawning of anadromous species. The most important result
was the formulation of recommended minimum flows for game fish maintenance. These
are presented by semimonthly periods for individual streams in Appendix I.

Insufficient time occasionally did not permit adequate studies to formulate
complete flow requirements for all portions of the year. This shortage of time,
plus the high number of streams in the basin, likewise prohibited study in every

stream possessing important or potentially important fish populations or habitat.
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Recommended volumes are based primarily upon biological requirements of

1/

salmonids. These requirements were described in a prior report =’ and will be

discussed briefly in the rearing and spawning flow sections of this report. Present

water uses and existing stream flows were also considered in forming the recommendation

Water uses were determined from field observations and State Water Resources Board
records. Flow information was obtained from field measurements conducted during
the study period and from U, S. Geological Survey records.

Most recommended flows are below the average stream discharges for the periods
listed, with the possible exceptions expected to occur in lower elevation streams
in late summer and early fall, The recommendations are intended to protect the
normally existent waters from excessive appropriations which would result in
lesser amounts being available for anadromous fish production needs. While the
listed flows are primarily those for anadromous species, generally they will
adequately accommodate resident game species as well. Also, though not necessarily
the best volumes for éngling, these flows if present would provide sufficient
water for this purpose.

Recommendations for flows which would provide for the development of each
stream?s full potential (optimum flows) were not made. Neither are these volumes
intended to represent the most desirable amounts for release from present or
future impoundments. If the probability occurs for provision of flows above
the listed minimums in any stream, additional study should be conducted to determine
best volumes for fish life.

Wherever possible the flow locations shown in Appendix I have Been designated
at mouths or confluences of streams, U. S. Geological gage sites or some easily
recognizable landmark. The flows listed for each location are those which should
always arrive at