S

SH

11
W2
M25
89-13

SN 613
Washington Department of Wildlife

Fisheries Management Division
F.M. No. 89-13

»

1989 TOUTLE RIVER FISH
GOLLEGTION FAGILITY
OPERATION AND SALMONID
INVESTIGATIONS




) s B s B S—

uuuuuu




"

ApODO2 19697

Toutle River Fish Uollection Facility Operation and Salmonid

Investigations, 1949

Report No. BS-~13

i TS

by

John J. Loch

PSR B SR i

Fishery Biologist

and

N

Paul M. Downing

Scientific Technician

sl 138 B A i s Bl e o Vol

Washington Department of Wildlife

3 Fisheries Management Division
BOU Capitol Way, No., GJ-11

: Olympia, Washington 98501-1091

1




O C |3 .| g by 3 g . 4 42 g uJd e g L1 L3



Acknowledgments

We would like to thank the many individuals that were
helpful towards getting the Toutle River Fish Collection
Facility {(FCF) operational.

Special thanks are due to Rick Stilwater and crew at the
Vancouver Hatchery for cooperation and assisting FCF
personnel during the early months of our operation.

Likewise, we would like to thank Larry Peterson of the
Mossyrock Hatchery for loan of their tanker truck to evaluate
the PFCF lock-tower.

Special thanks are also due engineering staff of the
Department of Wildlife and Fisheries for technicial assistance
during the construction phase of the FCIF. Thanks are due Paul
Drury (WDW) for technicial assistance.

We thank Vince Cochercur and Mitch Comb for assisting in
field work and data collection.

Thanks are due personnel of the Corps of Engineer for
their cooperation and assistance during the course of the
year. Special thanks to Richard Henderson (COE) and Cpt. Mike
Picard (COE) for interacting so well with our FCF crew.

Thanks are due RKob Jones (NMFS) and Steve Rainey (NMFS)
for intormation useful for the successful operation of the FCF.
The following lepartment of Wildlife personnel reviewed
the manuscript and provided many useful comments: Bob Lucas,

Steven Leider, John Weinhiemer, and Jack Tipping.






Table of (lontents

Section

1.0 Introduction ... ...t eeeme et iiame et a e e

2.0 Trap Operation and Fish Passage ............. ... .. ...,
2.1 Introduchion . ... e ittt et

2.2 Methods

2.2.1 Temporary Trap ... eciciennnneacrnnoonsn-
2.2.2 Collection Pond ...... .. iriiimneanananns
2.2.3 Fish Handling and Passage ... ........c..0...
2.2.4 Trucking .. oot ot ittt e et e
2.2.5 Recycling .- i ittt i e
2.3 Results and DisCusSsion . ... .. iirnrranctonenannn.
2.3.1 Winter-run Steelhead ... ........... ...
2.3.2 Summer-run Steelhead ............. ... ...,
2.3.3 Tag Returns .. ... ... it anaeananans
2.3.4  Cutthroat TrOUL . ....eeeeeeennncnnaeennannnn
2.3.5 Coho SalMOMN & ottt et e e e c s eeeemm et mnemmeaann
2.3.86 Chinook Salmon .. ... ...
2.3.7 Instream Distribution ........... ... ...
2.3.8 Operation Problems and Solutions ...........
SPAWNED SULVEYS 4t eeeceevecncseaanaeensasnnsenseessenns
3.1 Introductlon ...t e e e a e

3.2 Methods

...........................................

3.3 Results and DiscuUSSion ... oot tna ot coneanans
Creel SUPVEYS . ittt tee e et e st aaeme e asssnaeany
4.1 TIntroduction ..o i e it e eseaccacasensassassansans

4.2 Methods

-------------------------------------------

18
18
18
18

19



Table of Contents (cont.,)

Section
4.3 Results and Discussion .......c.iieiiniiiiiiaiannnn
4.3.1 Winter-run Steelhead ...........c... ...,
4.3.2 Summer-run Steelhead ......................
5.0 Population and Density Estimates ............... ... ...
5.1 Introduction ... .iieie ittt i
5.2 Methods .. ...ttt ie s ittt et e
5.3 HResults and Discussion ....... .ot
B.0 BUMMAY Lttt e ittt e ea e e s st e et e e
Literature Cited ... .... . ¢ttt ie et amasrraaraaaaaeaen
8 =5 =Y =3 ¢ 1 Ik 1

20



List of Tables

Table

1

10

Age composition, sex, number, and mean fork length

(mm) of wild winter-run and hatchery summer-run
steelhead collected at the Toutle River Fish Collection
Facility, 1989 ... .ttt sttt cateeae s aannanns

Mean length (mm) of male and female wild winter-run
(WWSH) and hatchery summer-run steelhead (HSSH) collected
at the Toutle River Fish Collection Facility, 1889 .....

Number of recaptured recycled summer-run adults and
elapsed Lime to re-recapture at the Toutle River Fish
Collection Facility, 19889 .. ... @ittt iir e v

Release location, distance from trap, and elapsed time
to capture by sport anglers ot recycled summer-run
hatchery adults from the Toutle River Fish Collection
Facility, 1989 . .. ittt ittt eee e e s

Age composition, sex, number, and mean fork iength
(mm) of cutthroat trout collected at the Toutle River
Fish Collection Facility., 1989 .. ... . ...t

Number and percentage of cohe females and males by
month collected at the Toutle River Fish Collection
Faciltiy, 1989 ...ttt it iea e ananennan

Mean length (mm) of adult male and female cohc salimon
collected at the Toutle River Fish Collection Facility
by month, 1989 . ... ...t i e

Expanded number of anglers, hours fished, and
number of steelhead harvested, Toutle River drainage.
=< 1= 2R o

Results from the Newman-Keuls multiple range test of
population means (numbers/m2} for juvenile salmonids
sampled from tributaries of the Green, South Fork Toutle,
and North Fork Toutle Rivers, 1989 ...... ...

Location, date, distance electroshocked, and densities
for juvenile steelhead, cutthroat, and coho electro-
fished in several tributaries of the Toutle River
waterghed. 1989 ... ... i it e ittt et et e

iii

Fage

11

13

14

14

21

25



Figure - Page

1 -

List of Figures

Post-eruption map of Toutle River drainage showing
location of release sites A, B, C. and Fish Collection
Facility (map from Morton et al. 1982) ................. 3

Temporary trap {A) and collection pond and automatic
crowder (B) at the Toutle River Fish Coliection Facility,
1= = =

o

Toutle River Fish Collection Facility. North Fork Toutle

River, 1989. A = Water intake box; B = Water supply channel;

C = Collection pond; D = Fish ladder: E = Diftuser: F =

Fish entry way; G = Notched area of barrier Dam ........ (5]



List of Appendices

Apprendix

1

Ta

Tb

Te

7d

Te

Results of a one day field testing of the temporary
trap, at the Toutle River Fish Collection Facility,
to hold fish, 1988 ... ...ttt et s m et aaaaenensnnsnnan

Estimated North Fork Toutle River flows (cfs) for Water
Year 1988 as determined from flow measurements taken
at the Silt Retention Structure ......c. i

Daily count of salmonids handled (uncorrected for re-
captures) at the Toutle River Fish Collection Fkacility,
= 1 = A

Age composition, sex, number, and mean fork length (mm!
of wild winter-run steelhead captured by sport anglers
during the winter =zport fishery on the South Fork Toutle
River., 1988 . ..ot e et e et e e et et et e e e

Tag number, date first handled. date recaptured, number
of days availabie to sport anglers. releasze site and
location of capture for tagged steelhead recycled down-
river of the Toutle River Fish Collection Facility, 18984

Snorkel survey of the North Fork Youtle and Green Rivers,
1 . 1 O

Date, temperature, gate opening (entrance pool)
attraction defuser opening, water supply channesl

opening at the Toutle River Fish Collection FKacility:
APril, 1989 e e e et e e e e e

Date, temperature, gate opening (entrance pool)
attraction defuser opening, water supply channel

opening at the Toutle River Fish Collection Facility:
May, 1980 . ..ttt e e e e e et a e e

Date, temperature, gate opening (entrance pool)
attraction defuser opening, water supply channel

opening at the Toutle River Fish Collection Facility:
June, 198Y o e e e e et e ettt e e e e

Date, temperature, gate opening {(entrance pool)
attraction defuser opening, water supply channel

opening at the Toutle River Fish Collection Facility:
JUly, 1989 e e e e e e e m e e a e

Date, temperature, gate opening (entrance pool)
attraction defuser opening. water supply channel

opening at the Toutle River Fish Collection Facility:
August, 1989 .. ...t e et e et e

(=5 ]
ol i

44

45

48

-4g

a0

51



List of Appendices (cont.,)

Apprendix

7f

=

Date, temperature, gate opening (entrance pool)
attraction defuser opening, water supply channel
opening at the Toutle River Fish Collection Facility:

September, 1089 ... ... i it it et e ettt et e e

Date, temperature, gate opening (entrance pool)
attraction defuser opening, water supply channel
opening at the Toutle River Fish Collection Facility:

October, 19B9 | o e e e e e e e e e e e e e e e e e e e e e

Index areas for creel surveys, Toutle River drainage,

L

Physical data for streams electroshocked within the

Toutle River drainage, 1989 ..... ...t verecueenannnaannn

vi

Faaws



Introduction

The Toutle Hiver, located in southwest Washington, is an
important drainage for salmonid production and sport fishing.
It is the largest tributary of the Cowlitz River with a
drainage area of 1,334 square kilometers (km2)., The mean
annual flow prior to 1980 was 59.4 cubic meters per second
{m®s—-1). Lucas (1985) described the three major drainage
basins of the Toutle River to include the North Fork Toutle
River (453 kmZ), the Green River (341 km2), and the South Fork
Toutle River (299 km=Z),

On May 18, 1980, Mt. 5t. Helens erupted sending a large
debris mudflow (2.3 X 10°m®) down into the upper 27 km of the
North Fork Toutle River, with another flow of about 38 million
cubic meters into the South Fork Toutle River. In the Green River
65 percent of the drainage was impacted by ash fall and the
initial blast. In the years following the 1980 eruption, eftorts
by the Corps of Engineers (COE) to reduce movement of mudflow
deposits from Toutle River tributaries into the Cowlitz River and
Columbia River resulted in the construction of several debris
retaining structures on the North and South Fork Toutle River and
several sediment stabilization basins in both forks and mainstem
of the Toutle River (Schuck and Kurose. 1982). The initial North
Fork dam breached on several occasions, while the South Fork dam
was later removed by the COE as it was not eftective. In 1987, the
COE began construction of the Sediment Retention Structure (SRS).
Completed in 1990, the SRS stands about 56 m (185 tt.) high by 549
m (1,800 £t.) long. However. no fish ladder for passage was
provided. In 1988, the COE began canstruction of the Toutle
River Fish Collection Facility (FCF) about 2.0 km downstream of
the SEKS.

Major fish species present include anadromous populations
of wild winter, wild summer and hatchery summer steelhead
(Oncarhynchus mykiss), cutthroat trout (Q. clarki), coho (0.
kisutch), and spring chinook (Q. tshawvtscha). Historically.
wild winter steelhead were dominant in the 'l'outle River
drainage. In the late 1950 s to 1980, the Toutle received
annual plants of hatchery summer and winter steelhead. Since
1980, no hatchery winter steelhead have been planted in the
Toutle. However, hatchery summer steelhead continus to be
planted in the lower Toutle River.

The purpose of the facility was to collect returning
wild adults and transport them above the SRS to important
spawning and rearing habitat and to recycle hatchery adults
back into the sports fisheries below the SKS. The FCF is
operated by the Washington Department of Wildlife (WDW) in
cooperation with the Washington Department ot Fisheries (WDF).

As of this report, constructicn was not completed on the FCF.
This report summarizes the operation, accomplishments, and
biological data collection during the first year of KCF
operation.



2.0 Trap Uperation and Fish Passage
2.1 Introducticen

The FCF began collecting adult salmonids returning to the
North Fork Toutle River on February 28, 1883. The BFCF was
built about 0.2 km up from the confluence of the Green River
and the North Fork Toutle River. The COE Sediment Retention
Structure, an impassable barrier to upstream migration of
fish, is located about 2.0 km above the FCF.

The overriding goal of the Washington Departments of
Wildlife (WDW) and Fisheries (WDF) is the restoration of
salmonid production above the SRS to levels equal to or
greater than the periocd before Mt.St.Helen”s 1980 eruption and
devastation of the Toutle River watershed. Our primary
objectives during our first year of operation were to:

1) 1Identify and solve adult salmonid collection problems
at the FCF;

o
St

l.ocate, construct, and evaluate release sites for adult
salmonids above the SRS and below the FCF;

3) Evaluate the fallback rate of transported adults
to areas above the SHS;

4) Ewvaluate salmonid production in release arsas abcve the
SRkS;

5) Ewvaluate recycling of summer-run steelhead back into
the sport fishery at three downstream locations below
the FCF and determine the return rate to the FCF
ftollowing recycling;

Secondary objectives are:

1) Develop a life history database for Toutle River
salmonids;

2) Monitor spawning activity of winter-run
steelhead in the Green River and South Fork Toutle
River to assess differences in timing and relative
number;

3) Ewvaluate salmonid production in the Green Hiver and
South Fork Toutle River compared to that observed for
the North Fork Toutle River;

4) Determine the age structure and relative year class
strength of returning aduit steelhead.

We report findings from observations made at the WCF from
February 28, 188Y through October 31, 19889. The study area
and ¥FCF location are shown in Figure 1.
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Figure 1. Post-erupt:on map ot 'foutle River drainage showing release siltes A (B km)., 0
(18 km). and U (24 km) tor adult salmonids. (Map trom Martin et ai. 1882



2.2 Methods
2.2.1 Temporary Trap

In February before the FCF was fully operational., a
temporary trap was constructed to collect North Fork Toutle
River wild winter-run steelhead tor transporting above the
SRS. The V-trap, located near the ladder entrance. measured
3.7m X 2.4 m X 1.6 m (Figure Za). Although screens rcovered
the surface of the trap. water and captured fish could only be
held in the lower 0.4 m of the trap. The trap was cradled bwv a
lifting frame mounted on the fish ladder walls and was raisad
and lowered by an electric winch. When not ftishing. a gate
was lowered to prevent fish from moving into the ladder area
above the temporary trap location where construction was still
in progress. When construction ended in late June 1988, the
temporary trap wags no longer used.

The inefficiency of the temporary trap in holding fish and
poor attraction flow limited capture of winter-run adults.

For example, we found that fish entering the trap could
readily escape the trap (Appendix 1). A tail bar had been
prohibit fish from escaping out of the trap. Once the weir
structure was added to the trap, fish were successfully collected.
We feel many wild winter-run may have escaped prior to the
addition of the weir structure. 1t might be argued that few wild
fish were present during our trapping, yet in the adjacent

Green River and Bouth Fork Toutle River, numerous redds
constructed by winter-run steelhead were counted by WDW {ield
personnel (Weinheimer et al., 198Q).

Attraction flow was sometimes limited bv conatruction work
or by heavy sand and silt loads during high water. High flows
(February and March) mav have discouraged winter-run

steelhead from entering the fish entrance tn the FIF. A notch
in the barrier dam concentrated flows near the tish entran:e
{Figure 3). This concentrated fiow mav have deterred

immigrating winter-run steelhead from entering the fish entiry-
way leading to our trap.

2.2.2 Collection Pond

The COE rconstructed an impassable barrier at the FCF
diverting adult salmonids into the FCF. Adult tfish were
further attracted into the fishway by diverting a portion of
the North Fork Toutle River above the barrier through the KFCF
and down a fish ladder back into the river below the barrier.
Adults moved up the fish ladder inte a collection pond and
were crowded by a traveling screen (Figure “Zb) up to the head
of the cnllection pond for processing (Figure 3). A lock tower
and automatic lock crowder moved fish from the collection pond
to a holding tank on a transport truck. However. minor design
problems prevented use during the period of this report. Once
crowded fish were hand sorted. Adults were placed into a
anesthetic tank and then measured. tagged, and trucked to
release sites.
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Z2.2.3 Fish Handlins and Passage

Steelhead, cutthrecat trout. and salmon collected at the
FCF were anesthetized using carbon dioxide; fork length (FL:
measured, race. sex, and origin (hatchery or wild) determined.
A subsample of scales was taken for later age determination before
trucking adults to release areas. Depending on race and origin.
wild steelhead were either trucked above the SRS tor release or
hatchery ftish were recycled back downstream below the FCF.

Colored Floy-anchor tags were used to differentiate races
of steelhead and salmon. Tagging enabled an assessment of
recaptures or fallbacks, distribution in the watershed icllowing
release as determined from sport harvest (tag returns). and
whether adults trucked and released above the SRS stayed there.
For example; did adults move back downstream over the SRS to
relocate in other streams or be re-captured at the FCF, or did
they move downstream out of the stream of release and into some
other adjacent upper North Fork Toutle Kiver tributary for
spawning. Although early coho salmon were tagged the Department
of Fisheries reguested that floy tagging be stopped. Since the
Department of Wildlife is interested in understanding whether ccho
are handled more than once at the FCF. a2 left operculum punch mark
was applied to a portion of the returning adult coho collected at
the FCF.

To reduce confusion with an ongoing study on the Kalama
River (Leider et al., 1989), we switched from vellow to white
tags for summer-run steelhead in October 13819,

Flow information for the North Fork Toutle River was
provided by COE (appendix 2).

2.2.4 Trucking

Wild winter-run steelhead. cutthroat trout and coho salmon
were trucked to two streams {Hoffatadt and Alder Creeks) above
the SRS using a 1,514 1 (400 gal) insulated tank mounted on a
Dodge 4 X 4 one ton truck. We also Lrucked {(recycled) fish
below the FCF to three release sites. We were able toc access many
remote sites using this truck. Salmon, steelhead and cutthroat
trout were transported in groups no more than 20 to minimize
stressing during their short haul before being reisased above the
SKES or recycled below the FCF.

2.2.5 Recyecling

Summer-run steelhead and spring chinook salmon were
recycled back into the lower Toutle River. We selected three
locations for releasing adult fish. HRelease sites were
located at 8 (site A), 16 (site HB)., and 24 (site C) Ekm
downstream of the FCF on the North Fork Toutle, mouth of the
South Fork Toutle. and main Toutle Rivers, respectively
(Figure 1).



2.3 Results and Discussion
2.3.1 Winter-run Steelhead
Numbers and Timing

A total of 18 wild winter-run steelhead were captured at
the FCF (Appendix 3). No hatchery winter-run steelhead were
observed at the FCF in 1589.

We collected wild winter-run steelhead at the FCF
beginning on March 24, 1989, and captured our last winter-run
adult on May 1, 1989. Peak timing was not possible to
determine due to the limited numbers captured at the FCF.

All wild winter-run steelhead were released 5 km
upstream of the FCF into Alder Creek.

Age Composition and Size

Scales from 17 of 18 wild winter-run steelhead were aged
but only 12 were readable (Table 1). Mean fork length of
females was 635 mm as compared to 584 mm for males.

Table 1. Age composition, sex, number, and mean fork length
{mm) of wild winter-run and hatchery summer-run steelhead
collected at the Toutle River Fish Collection Facility, 1988.

Male Female

Ages n Length + SD n Length + SD

Winter-run

1.1+ 0 - e e e - 2 640.5 + 84.2
2.+ 3 478.2 + 11.86 0 - - - = = -
2.1+ 1l (732) 5] 578.0 + 75.0
3.1+ 2 667.5 £ 10.6 1 (677 5
U.1+ 0 - - - - - - 1 (692) -
R 0 - - - = = = 4 636.5 + 84.3
Summer-run®

1.2 42 698.6 + 37.7 94 877.5 + 35.5
1.3 2 T71.5 £ 20.5 1 (810)
a

U = unreadable; R = total regenerated scale
b

No wild summer-run scales were aged.

Life history characteristics of the 1989 winter-run
steelhead data collected at the FCF were compared to scale
information analyzed from the 1988 winter-run steelhead sport



fisheries (Appendizx 4). A greater number ot repeat spawning
adults were observed in the sport tisheries than at the FCF
(0 and 13, respectively).

2.3.2 Sumner-run Steelhead
Numbers and Timing

A total of 831 summer-run steelhead were collected al the
FCF in 1989. of which 111 were recaptures (Appendix 3). Wild
summer-run adults comprised 1.5 percent (11) of the teotal
number of adults collected at the FCF between February 25,
1889 and October 31, 1889. Wild summer-run were first trapped
on July 4, 1989. Sporadic numbers of wild summer-run aduijts
were collected during the season. No peak timing for wild
summer-run steelhead was observed. We handled 709 hatchery
summer-run adults. Hatchery adults were first captured on
April 15, 1989: peak return time for hatchery adults was about
the first week in July. Few hatchery adults were collected
after mid August. (Appendix 3).

Age Composition and Size

We examined scales from 139 (19.8%) hatchery summer-run
adults collected at the FCF (Table 1). About Y98 percent of
the hatchery adults were 2-salts and two percent 3-salts
{Table 1).

The size of returning female adults were slightly smaller
than hatchery male adults (lable 2Z}).

Recycling

We trucked 820 hatchery summer run and 11 wild summer-run
steelhead downstream to three locations below the FUF. HMosc
adults (B2.5%) were released 16 km downstream near the mouth
of the South Fork Toutle Kiver. 0Other adults were taken 5 km
(0.74) and 24 km (15.8%) downstream and released into the
North Fork Toutle River and main Toutle River, irespectively.

A total of 111 (13.5%) hatchery summer-run adults tagged
and recycled downstream of the FCF were recaptured one or more
times during 1989. No wild summer-run adult recaptures were
observed. Many of these recaptured adults had bteen handled at
least two times (76) at the FCF earlier in the season. The
average elapse time for adults recaptured two times was 31
days (Table 3). Interestingly. =m=ome adults returned as many
as five times (Z) to the FCKF. Apparently, recycled adults
remain in the Toutle River following release for a lengthy
perind, enabling a greater opportunity for harvezt by sport
anglers. We will continue to monitor the number and elapsed
time to recapture of recycled adults at the FCF to better
define release areas for recycled fish. In addition. we will
experiment with releases into the (Green and South Fork Toutle
Rivers.



Table 2. Mean length (mm) of male and female wild winter-run
(WSSH!} and hatchery summer-run steelhead (H:SSH) collected at
the Toutle River Fish Facility, 1989.

Male Female

Month T n Length + SD n Length + SD
WSSH

Mar 0 e —_—— 3 679.3 + 48.1
Apr 5 617.6 £ 131.2 9 647 .9 + 65.3
May 0 ———— —_—— 1 {(673.0) ———-
All 5 871.6 + 131.2 13 657.1 + 58B.6
HSSH

Apr 1 (485.0) ——— 1 (671.0) —-—--
May 10 687.1 £+ 46.9 23 653.7 + 70.1
Jun 48 700.8 + 41.2 91 682.1 + 34.5
Jul 102 T08.7 + B2Z2.7 197 694.0 + 40.7
Aug 30 730.7 £ 28.5 106 704.8 £ 29.0
Sept 1 (728.0) -—— 12 701.3 + 23.7
Oct 16 721.4 £+ 45.3 24  710.2 4 29.5
All 208 701.3 + 112.1 453 693.1 + 40.0




Table 3. Number of recaptured recycied summer- run adults and
elasped time to recapture at the Toutle River Fish ‘ollection
Facility, 1989,

Number of Mean Percentage
Recyclea times Number elasped total adults
Site recaptured handled time (d) rehandled
A 1 1 12 0.9
B 1 T 31 69.4
2 o4 20 21.8
3 3 13 2.7
4 2 i3 1.8
C 1 4 55 B

Distance from trap: A = 8 km; B = 16 km; C = 24 km,

2.3.3 Tag Returns

Sport anglers returned 43 (6.0%) tags from 712 sumner-run
steelhead recycled (Appendix b). We determined thatl from
release sites A, B, and C below the FCF, that 2, 31, and 1 tags
were recovered, recpectively. Average time between recycling and
sport capture of summer-run steelhead was 42 (A). 47 (B), and Yl
(C) days, respectively (Table 4).

Recycled summer-run steelhead distributed throughout the
Toutle watershed and remained available for harvest by sport
anglers for a great length of time (Appendix 5). Further
evaluation will be required to refine release strategies.

2.3.4 Cutthroat Trout
Numbers and Timing

A total of 17 wild adult cutthroat trout were handled at
the FCF between March 24 and October 31. 19839 (Appendix 3).
Three (17.7%) fish were recaptured from three releases made
below the FCF before the FCF was fully operational. No
fallback cutthroat trout were recovered at the FCF in 1989.
We first captured cutthroat trout on March 24, 1989. Captures
of wild cutthroat atter March were sporadic allowing no
determination of peak migration timing. Only two cutthroat
trout were trucked to Hoffstadt Creek (15 km above FCF)
whereas 16 were released in Alder Creek.

o



Age Composition and EZize

Wild cutthroat trout scales were collected from 14 of 17
adults captured at the FCF in 1989. Age composition ot cutthroat
trout collected at the FCF are given in Table 5. Returning temale
cutthroat trout were generally larger in size than returning male
cutthroat (317.9 mm vs. 286.2 mm FL, respectively). Most
returning cutthroat trout were immigrating for the tirst time; two
were respawners. [t is likely that many cutthroat were able to
egscape the temporary trap February through June, 198%9. In July,
water conditions (high sediment load) may have delayed upstream
movement of some adult cutthroat.



Table 4. Release location, distance from trap. and elapsed
time to capture by sport anglers of recycled summer-run
hatchery adults from the Toutle River Fish Collection
Facility, 1989.

Distance Total recaptured Mean Percentage

Release downstream by sport anglers elapsed total adults
site of trap (km) from release time (d) recycled

North 8 (A)a 1 42 0.1
Fork
Toutle
Mouth of 16 (B) 35 47 4.9
South '
Fork
Toutle
Main 24 (C) 2 91 0.3
Toutle

a0
Letters correspond to distance from trap in Figure 1.

Table 5. Age compousition, sex, number, and mean fork length
{mm) of cutthroat trout collected at the Toutle River Fish
Collection Facility, 1989.

Male Female
Age= n Length + 8D n Length + %D
2.+ 4 268.5 + 19.4 & 310.5 1+ 16.4
2.+5+ 1 (357) - - - 1 (347 - - -
U.+ 0 - = = - - 1 (333) - - -

a
One cutthroat excluded - sex unknown:; Three recaptures
not shown above.

b
U = unreadable

[y



2.3.5 Coho Salmon
Numbers and Timing

We collected 403 coho salmon between February and October
at the PCF in 1989. The first coho appeared on July b, 1989:
peak timing for coho was about the third week in Uctcber with
numbers dropping off sharply thereafter (Table 6; Appendix
3). All coho collected were trucked above the SRS and
released into Hoffstadt Creek.

Two coho fallbacks were observed at locations below the
SRS. On October 22, 1989, one coho released on Uctober 9
above the SRS into Hoffstadt Creek was recaptured at
the FCF. A second coho was recovered November 3 by a snorkel
survey team 7.Z km upstream from the mouth of the Green River
about three weeks after being trucked to Hoffstadt Creek
(Aprendix 4). In addition to fallbacks, one adipose clipped
coho was collected (October 12.

Table 8. Number and percentage of coho females and males by
month collected at the Toutle River Fish Collection Facility,
1989.

Month Female Male Total Percentage
July 0 1 1 0.2
August 2 0 2 0.5
September 3 4 7 1.7
October 198 195 393 g7 .6
Total 203 200 403 100.0

Age Composition and Size

No scale samples were collected trom coho salmon in 15HY,
however, some size information was recorded . The size of male
and female coho apreared similar (Table 7).

Table 7. Mean length (mm) of male and female cohe salmon
collected at the Toutle River Fish Collection Facility by
month, 1989.

Male Female
Month n Léhgth + SD n Length + 8D
July 1 (21.0) ——mm 0 SR -
August 0 ——— ——— 2 H38.5 + 58.7
September 4 HbEH.H £ B62.1 %) 563.7 + 20.1
October 48 HU6.9 + 74.3 29 601.9 + 67.8




2.3.6 Chinook Salmon
Numberas and Timing

Only one female chinook salmon was collected at the KFCF in
1989 (Appendix 3). It was released 16 km downstream of the
FCF into the North Fork Toutle River.

2.3.7 Instream Distribution

No steelhead or cutthroat released above the SRS were
recovered as fallbacks at the FCF or observed in other streams
other than their original release site. However, two coho
salmon moved back downstream from release site and over the
SRE to locations below the FCF (see section 2.3.4). Both coho
salmon had been tagged at the FCF about three weeks earlier.

Observations of fish released above the SRS moving back
downstream provide important evidence that some adult
salmonids can survive passage over the SRS during certain flow
conditions. Flow levels during the coho migration ranged trom
100 to 280 cfs (Appendix 1). However, future passage of adult
wild winter-run and cutthroat trout emigrating past the SRE
during greater flow levels is still guestionable. Unlike
salmon, a percentage of winter-run steelhead and cutthroat
trout survive their first spawning and after migrating to the
ocean, may return in following years to spawn again.
Presently, adults., after spawning in tributaries, must
negotiate debris material in front of the SRS, move through a
set of conduits that terminate several meters above a splash
pool, then move down a concrete ramp to the river below. It
might be expected that as flow conditions vary over the season
and conduit height between outlet and splash pool increase,
adult survival might decrease thereby lowering or eliminating
the number of returning wild adults. More information about
adult passage over the SRS following spawning is needed to
ascertain the potential impact to emigrating adult wild
winter-run steelihead and cutthroat trout survival in the North
Fork Toutle River.

Some coho adults bound for the Green River strayed into
the North Fork Toutie River and were captured at the FCF.
These "strays' were trucked above the SRS5. lncidental
captures of coho salmon migrating to the Green River that
strayed into our FCF, might be expected to fallback over the

SRS if trucked. Since future WDF plans involve large releases
of coho smolts into the Green River, it is likely that many
more of these "strays” will be encountered at the FCF. I1f not

marked, coho counts could be biased. Therefore, tagging
should be continued at the FCF to differentiate fish handled
more than one time from those being handled ftor the first
time.

2.3.8 Operation Problems and Solutions
Operations at the FCF from February through mid July 1988

were coordinated with COE during ongoing construction of the
FCF. During construction all operations of gates and valves



were contreolled by COE. Operation of the temporary trap was
by WDW perscnnel. One ot the most persistent problems was
sediment washed down the North Fork Toutle River by freshets.
Care had to be taken when operating water intake systems tc
allow sufficient attractant flows to successiully aoperate

the trap. but minimize sediment accumulation. For the months
March through July. it was common to have several feet of sand
throughout the FCF water channel. The greatest amount of sand
deposited occurred in July with efforts by the COE and private
contractors to dry out a work area and block a &8 m X 1.4 m
gate at the SRS. Flows were lowered to 70 cits. The FCF gates
and water intake valves were lett open to allow fishing or the
temporary trap. Untortunately, debris material was dislodged
by work on the SRS gates. A coftferdam gave way at the SRS
sending large amounts of sand and water down to the FCF.

About 2 - 3 m of sand was deposited throughout the FCF water
system which took several months to remove. We believe this
event affected the number of summer steelhead we observed
returning in July (Appendix 7d). Water levels in the river below
the barrier at the FCF were very low forcing WDW personnel and
construction crew to walk out in ankle deep water te hand carry
stranded summer steelhead to deeper water. These conditions
existad for only a few days. The COE increased river flows to
about 300 cfs to correct the problem.

Uperation of the automatic crowder was adversely affected
by the sand deposition. The traveling screen could not push
through small amounts of sand. Hand crowders were constructed
and used for crowding fish until conditions improved in early
October. A suction pump had been installed on the traveling
screen as a means of cleaning the holding pond. However, problems
"bleeding"” air out of pump lines and check valves during the
period when we had large amounts ot sand in our holding pond
proved the device was useless. We are presently not using the
suction pump system as it is ineffective in removing sediment.

The most important goal we have for operating the FCF is
the transporting of wild winter-run steelhead and coho above
the SRS, and the recycling of hatchery and wild summer-run
steelhead and spring chinook downstream of the FCF. To
accomplish this task in the most etticient manner better
access to working adults in the collection pond are needed. In
addition, some method to sort adult tish within the collection
pond are needed.

Release sites above the SRS have been used with varying
success. At low summer flows, the Hoffstadt Creek release
site was found to be inadequate. Therefore, we relocated our
Hoffstadt release site 2 km farther upstream near the old
North Fork Toutle River debris structure. This site required
no construction work - we could back right up to the creek and

release fish directly into the water. Although low summer
flows had no direct effect on our Alder Creek reiecase site., we
expect high flows to eliminate this site. For example, water

levels are expected to build up behind the SRS (>Z0 m) in the
future flooding our present release site. Similarly, the 2400
rd bridge to Alder Creek will be flooded - a possible access
problem. Two new release sites upstream of the present
release site are being investigated. Cooperative efforts with
WDF to construct items needed for releasing fish at these



sites will commence this fall. Downstream sites below the FCF
have been located in good areas and will continue to be used.

A low flow notch located on the barrier dam at the KCF
created some problems for the collection of returning
salmonids. The intent of the low flow notch was to keep the
river flow near the FCF during summer low flows. However,
during high flows (February and March), water is ftocused near
the fish entrance way to the FCF. This focu=sed flow may
partially explain why few winter-run adults entered the FCF in
1989. Additionally, at low flows, not enough water ftlowed
through the FCF to attract summer-run adults. A solution to
correct both high and low flow problems was to install {(Julv)
two metal pins into the barrier wall notch whereby a one ftoot
concrete stop log could be lowered onto the pins to reduce the
high velocity flows at the fish entrance way during high flows
and allow greater water depth behind the notch to attord
better attractant flows through the FCF. A secound concrete
stop log (two foot) was provided by the COE but was not
required in 1989.



3.0 Spawner Surveys
3.1 Introduction

Spawner surveys were conducted within the Toutle River
drainage to determine steelhead production and abundance in
release areas above the SRS and adjacent Toutle River
tributaries. Spawner surveys have been conducted since 1981
in the Toutle River Basin (Lucas 1985, 1986a, 19Y86b and 13987).
Objectives for spawner surveys were:

1) Determine steelhead redd densities for several ‘'loutle
River tributaries and release areas;

2} Determine the number of redds produced by wild winter
run steelhead in tributaries above the SKRS:

3) Determine peak time intervals for steelhead spawning
within Toutle River drainage.

4) Compare escapement in the Green. North Fork and South
Fork Toutle Kivers.

3.2 Methods

Methods remained similar to past vears. oot surveys were
conducted every two weeks on several tributary stireams ot the
South Fork, North Fork Toutle and Green Rivers in 1989. Only
complete redds were counted during each survey. We flagged
each redd with surveyors ribbon to mark location, number. and
date of observation. Spawner survey data was analyzed as
described by Freemond and Weinheimer (1984).

3.3 Results and Discussion

Information was collected on redd numbers in several
Toutle River tributaries in 198Y. Analysis and
interpretation ot redd data are reported in Weinheimer et
al.(1890).

4.0 C(Creel Surveys
4.1 Introduction

A creel survey was conducted on the Scuth Fork Toutle
River to assess angler use and catch rate for wild winter-run
steelhead. In addition, we collected data from sport-captured
tagged adults. Creel surveys were conducted between February
15, 1989 and April 15, 1v¥89. Special harvest regulations
were in eftect for the wild winter-run fishery. Fishing was
allowed from January 1 to April 15 only on Fridays and
Saturdays of each week; possession limit was one steelhead.
Furthermore, we conducted creel surveys for the South Fork,
North Fork Toutle and Green Rivers 1989 summer-run sport



tishery. The summer-run fishing season was trom June 13 Lo
November 30 for Toutle watershed rivers. All rivers closed
November #0. QOur objectives wers to:

13 betermine the number of wild adults either ianded and
released and,or killed by sport anglers during the
special two day a week season;

21  Determine whether tagged wild winter-run aduvlits. reieassd
above the Rs. tallback aver SRS to reiocate in the
South Fork Toutle River:

“1  Determine catch rate and angling ettcrt for winter s
summer--run steelhead in the Toutle Hiver drainage:

41 Determine if recycled summer-run steelhead are remaining
within rel=ass areas.

4.2 Methnds

Bank anglers were interviewed on the Bouth lorhk Toatle
during the winter run steelhead scuason. bNeveral ndax «ites
were establisherd on the South Fork Toutle Kiver (1L km open to
fishing; Appendix ©). Surveys were done twice each day
{morning and evening). Both incomplete and complete angjers
were interviewed. All tagged tish were recovdsn.

During the sunmer-run sports lishery. we vandomiy campls |
ane day each weelk !or the North Fork Toutle. Wwe ganeral ly
surveved twice each week the nuaber of angliers on khe Louth
Fork Tout le and Ureecn Rivers. However. ague bo limited statt.
we usunlly could anily sample onge day every two weses ko | SUrvVevs
were usually conduntaed in the morning hours for 2ll riverve.

The total cateiy (harvested muwdi/or releasedtt ol (teelhead
for a given river was eatimated for weekdave and woeckends
separately . The mode! follows:

A

TOLA =T nicas

Total taiuch:
Where. ni = lumber of days in sample intevrval (i1
cid = Mean number ot fish (J) captured in antirval
(in
Vapriance ezlimale:

A N
V(TCis, = (1/ni-1) (X (miam-ri31%)
i =1

Where. cigk = Number oi tish () caplured on day Bk = .l
. . . . w1 ot the ith intervai,



Season total cateh (STC) was estimated by summation ol total
catch estimates foer all intervals (weekdays and weekendal:

A 1 1
STCis = 2  nicas = 2 TCay
i =21 i=1

Variance estimate:

A 1
V(STCs) = X V(STCij5)
i=:2

A 9% confidence interval was estimated by:
A R

STCis to.oa\fV(STcid)

4.3 Results and Digscussion
4.3.% Winter-run Steelhead

An estimated 3673 anglers spent Y76 hours on the South
Fork Toutle River during the special two-day-a-week fishery

(Tabie 83). Mean number of hours tished per angler was 2.1
hours (Table & Y. 'The season wmean catch rate was U.333 for
complete anglers and 0.004 tor incomplete anglers=. Averages

landing rate (those killed plus released) was estimated to
be 0.333 and 0.010 steelhead per hour for complete and
incomplete anglers, respectively. Total season catch
(harvested and released) was 126 + 45. [Interestingly. a
large percentage (90%) of wild winter-runs were veleaszd by
sport, anglers.

No tagged wild winter-run stoeeihead ifrom the K were
recovered in the South PFork loutle River in 1u8u.

4.3.2 bBummer-run steelhead

Seven hundred and nine anglers were estimated teo have
spent 1,856 hours ftishing for summer run steelhead on the
South Fork Toutle River. ‘I'he number ot steelhead ianded per
hour was 0.281 (complete) and 0.uHH incomplete: (table
9)1. The estimated amount of time spent tighing for summer-run
steelhead was 4.14 and 2.57 hours ior complete and incomplete
anglers, regpectively. Total season calch was 204 + 40
summer-run steelhead.

An eztimated 715 anglers fished {for 1.391 hours on the
North Fork Toutle River (Table &3. kKstimated numb»~r of fich
landed per complete and incomplete angler was U000 and
0.031, respectively. Estimated tetal season catch was 1bY
31 steelhead.

Seven hundred and sixty-tiine anglers were estimated to
have spent 2,329 hours tishing for summer-run steelhead on
the Green River (Table 8). Estimated number of fish landed
per complete and i1ncomplete angler was 0.000 and 0.031,



respectively. Total season catch was 164 x 33 steelhead.

Table 8. Expanded number of anglers, hours fished. and
number of steelhead harvested in the Toutle River watershed.
1989.

Number Number
River Group Complete Incomplete Total
Winter-run
South Anglers 30 333 263
Fork Hours fished 30 746 7716
Toutle Fish harveszsted 10 3 13
Fish released 0 113 113
Hours per angler 1.0 2.24 .13
Fish per hour 0.333 0.004 0.017
(harvested)
Fish per hour 0.333 0.010 0.037
(landed)
Summer-run
South Anglers 186 1554 1742
Fork Hours fished T7E 39848 4777
Toutle Fish harvested 41 €5 106
Fish released 41 57 98
Hours per angler 4.14 2.5 2.74
Fish per hour 0.0b3 0.016 0022
{harvested)
Fish per hour 0.053 0.014 0.021
{landed)
North Anglers 41 6ih 715
Fork Hours tished 1uy 1262 1391
Tout le Fish harvested 20 39 119
Fish released 0 40 460)
Hours per angler Jd.ud 1.487% 1.95
Fish per hour ).15%4 0.u79 U.u86
(harvested)
Fish per hour 0. 00e 0.031 0.029
(landed)
(ireen Anglers 40 674 B9
Hours fished 204 214b @329
Fish harvested Zh 74 93
Fish released o 65 &b
Hours per angler Z2.27 3.13 3.03
Fish per hour O.17v 0.035 .42
( harvested)
Fish per hour 0. 000 0.0321 0,028

( landed)




5.0 Population and Density Estinates
5.1 Introduction

Tributary streams ot the South Fork and North Fors
Toutle Rivers and GUreen River as well as several tributaries
of Silver Lake were electroshocked between September 1 and
October 31, 198Y. Qur objective was to determine steelhead,
cutthroat trout, and coho salmon Jjuvenile abundance in Toutle
River tributaries above and below the 3SRbL.

5.2 Methods

Streams selected tor population estimates were those where
we observed evidence of spawning (i.e. redds) and locatisns
where we had trucked adults above the SRS in 1858y,

We selected and mapped sections te be electrefished for
gradient and habitat {pool-riffle-glide). PFool-rifrle-giide
sections were as described by Bisson et al. (1ludl). Each
sectinn was numbered starting at the mouth with surveyors
tape. increasing in order, upstream to where thers was an
anadromous barrier to tish. UGradients were measured using a

clinometer. Sections averaged about 70 m in iength.
Two methods were used to determine juvenile populations
during summer low tlow levels in 1989. A inventory (semi-

quantitative) and index (quantitative) survey as aescribed by
Johnson (19881 were used. An inventory survey 13 a survey
were anly a single removal pass is made through a stream
sampling site whereas an index survey consists of two or more
removal passes. An inventory survey uses no biocking nets.
whereas an index survey uses blocking nets at the head and
tail o1 each sampling site Lo prevent upstream or downstraam
movement by Juvenile salmonids. DPopulation estimotes were
calculated using the removal methoed deacribed by Zippin
(1958). Jdohnson {(14nh) estimated popvlation sice for ctream
sections having only one pass by calculating the number of
ficsh coliected in one pass, thein assuming an 30 percent
reduction ot the single pass for an estimated 3econd pass.

He then used both the single and estimated second pass to
calculate population size. Simi'arly. Strange et al. (1Y8Y)
found no =ignificant difference in ucing a semi-guantitative
and gquantitative method tor estimating population size 1in
small streams lesg than 10 m wide and about one meter deepr -
tributaries sampled in the Toulle River drainage were similar
in size (Appendix #). We adopted Johnson (188h) approach tor
population estimates in streams where we used @ mingle
removal pass (inventory survey).

Surveys weres conducted using a Smith-Reoot Model 12
backpack electroshocker. FKish 1rom each depletion pass were
anesthetized with Mo-22v, wet weighed, and tovk length (¥FL)
measured to the nearest millimetar (mm). ¥Fish recovered in =&
holding bucket betfcore released. Fish were separated inteo age
groups by length trequency. A subsample of scales were
coliected for later age detormination.

We determined densities ot juveniies in sach age class
by meter, sguare meler, and cubic meter.

We used analvsis of variance to separately test the hypothesis



of equal density means (number ot fish per meter

squared) in: 1) gradient zones:; Z) between river drainages;
and 2) between species within drainases. We used the Newman-
Keuls Test (Zar. 1974) to examine differences between atl
possible pairs of means. Gradient zones are detined as: Low =
C.0 -~ 1.4%; Moderate = 1.5 - 4.0%: and High = »z.U%. ALl
statistical ditfferences were accepted as significant at P =
0.10.

5.3 Results and Discussion

We electroshocked 19 sections in 15 tributaries or the
North Fork. South Fork Toutle Rivers and Green River (Appendix
8). We index surveyed eight (40%) sections :in six 38%)
streams whereas inventory surveys were conduchea 1in 11
sections in 9 streams.

No significant diiferences were found in densities ot
salmonids from difterent gradient zones. However. Jjuvenile
steelhead were more numerous in moderate and high gradient
zones than either cutthroat or coho.

Between drainages, a significantly greater m=an density
of age O+ steelhead was found in Green River and south Fork
Toutle tributaries than in Horth Fork Toutle River tributaries
(Table 9). No szignificant difference in mean densities of age
1 and older steelhead was found between drainages. Juvenile
cutthroat mean densities in the GUreen Kiver drainage were
significantly greater than in the South Fork or North Fork
Toulte River drainages. No significant difference was found
in the mean density of cutthrerat between the South Fork and
North Fork 'Tout!e drainages. Not surprising. mean coho
densities did not differ between drainages. Uoho have been
nutplanted into tributaries of ail three drainages annually by
WDF.

Our estimatles of juvenile apundance were similar to
Schuck and Kuro=e (1981) in some South Fork Toutle kiver
tributaries. Schurk and Kurose (1981) estimated an average
of 0.20 steslhead (all ages) per square meter for tive
tributaries. Coho densities (0.08 tish/m<) were lower than our
198% mean estimate (0.12 fish/m2) tor South Toutle River
tributaries. Cutthroat trout densites were slightly greater
in 1981 than in 198Y (<0.01 fish,/m%2 and 0.0Y fish- m=,
respectively).

We compared our density estimates to those from Gobar
Creek, a tributary »tf the Kalama Hiver. Our estimate ot
steelhead age 0 and age -1 were within the range ~t poxrulation
densities observed ftor a five year period (19/L-149HI) ier
Gobar Creek (Chilcote et al. 13983). Gobar ‘‘reek steelhead age

0 and age 1 ranges were 0.33 - 0.66 and 0.0b - O.ut tish/m2,
respectively. Uosbar Creek estimated zutthroat trout density
ranges (0.01 - 0.03 fish/m2) were slightly greater than our
19849 density estimates of <0.01 (North Fork)., <id.01 {3o0uth
Fork), and Q.02 fish/m% (Green River). Ccho densities
estimated for Toutle River drainages were greater than the
finobar Creek five year range 0,00 - 0,11 fish/m=. ‘Joutle Kiver

tributaries est:mated coho mean densitiles were Q.04 tish/m<
{North Fork Toutle River). .12 fish,/m= (sSouth Fork 'Toutle
River), and 0.21 trish/m¥ {(Green River).
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Table 9. Results of the Newaan-Keuls sultiple range test for population means {number/e”) of juvenile
salponids sampled from tributaries of the Green, South Fork Toutle, and North Fork Toutie Rivers,
198%,

Group*  Comparison® Ditference 8Ec q° p* Table g Lonclusion
0+ sthd
GRN vs NFT 0, 3750 0.1047 3.5806°* 3} 3.1400 Reject Ho! Ugrn®tUsre3lUnre
GRN vs SFT 0.1382 0.1047 1,300 2 2.4790 Accept Hai Ugrn=User
§FT vs NFT 0.2388 0.0582 T.6092* 2 2.4790 Reject Ho! Uaer3Unve
3 sthd
GRN vs NFT 0.0762 0,031 2.4097 3 34740 Azcept Hed UgrnSUsreSUate
GRN vs SFT Not Tested
SFT vs NFT Not Tested
cutt
GRN vs SFT 0.0123 0,0031 4,002%* 3 3.6740 Feject Hel UgraSUarrUnes
BRN vs NFT 0.0087 0.0031 2.8414 2 3.0140 Accept Hat UgrnSlnte
SFT vs NFY 0.0038 0.001% 1.9623 2 3.0140 Accept Hao! Usse=Uace
caho
6RN ve NFT 0.1700 0.0%7 2,982 3 3.8740 Accept Hol UgrnSUsreBlUnrte
BRN vs SFT Not Tested
SFT vg NFT Net Tested
i
gthd = steelhead; cutt = cutthroat.
b
GRN = Green River; SFT = South Fork Toutle; and NFT = North Fork Toutle,
4
Standard error
d
Studentized ranges 3 z 0,05 and 83 = 0,10
(]

nusber of means toapared



Hetween species within drainages, mean densitiss ot 2t
Juvenile steelhead (all ages) were greater than those found
for jJjuvenilie coho or cutthroat in the Green and sScuth Fork
Toutle triibutaries {(Table 10). Further data colle~tion is
needed Lo understand juvenile abundance in locutle River
tributaries.

Lengtti and weight data collected from juvenile =zalmonids

are repcrted in Table 10.

Physical measurement data for electrofishing sections are
tound in Appendix 9.



Table 1u. Location, date, distance electroshocked. and densities for juverile steelhead, :utthroat trout,
and coh: saleep electrnfisghed in several tributaries of the Toutle River watershed. 19889
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Summary

The Toutle River Fish Colliection Facility bhegan operation
on PFebruary 2z, 1989. Initially, a temporary trap was
operated (February through June) while construction of

the FCF was ongoing. The collection pond was completad in
late June and began operation early July. 1989.

Adult salmonids collected at the FCF were either recycled
dewnstream of the FCF or trucked above the Silt Reztention
btructure for release. The following wer= recycled: B20
hatchery summer-run steelhead 70% correcied tor
recaptures); 11 wild summer-run adults: and one chinook
salmon. 1In addition., the following were trucked above the
SRS for release: 18 wild winter-run steelhead; 17
cutthroat trout; and 403 coho salmon.

A total of 111 (15.8%) ot recveled hatchery summer-run
steelhead wsre recaptured at the FCF. Mean elapsed time to
tirst recapture was 31 days. Some adults were recaptured
four times at the FCFE.

Of 403 coho saimon rrucked above the SRS, two were found
to have moved barlk downstream pacst both the 8K and KUK,
Mo steeilhead or cutthreoat trout tell back over SHS
following releas- atove the HSHL.

Scale sanmples were aped from wila winter-run and hatchery
summier-run &t-2lheas and cutthroat trout ollecled at the
FCF. Four lite higstory palberns wers found or wiid
winker-run stes ihead as compar=d o twe Tor natcherwy
summer-run aduilts. Cubtthroat wore chacvuan o have two
age groups. Mool cutthroal trour were o btheir initial
immigration from «saltwater to frechwater.

Sport anglers returned 453 (B6.0% 0 Lags trom YUY saminer run
recycled. From release sites A (& km). B (16 kmi, and U
24 km), @ toilal of 2. 31, and 1 tags w-=re recovered,.
respectively. Averzge time benweon reoveline and capture
by sport anglers was: 42 (A)y:; 4 BV ae @1 (0 days
respectively.

ne persistent prot-iem at the MO0 was gea et Joads which
altecred trapping « cipement « Fetbrvusry thronsh June).
Similarity, heavy & v aeposit 2on in Juiy nay have att=cied
summer-rvn ates heaa from enleving the P U, NHumerous
probiems with e operation of Lhe actomatio Crgwdsr were
due Lo heavy == depogiiion. tn addition., water tlows in
the North Fork loutle hiver were lowaren e /0 8= in sarlyv

July (during the peak ilmmizgrat ion of summer-run stee lhead to

Fhe FCF) to allow woerk on tha notch in tac bareier wall .

spawner survevs ware conducted on tributaries ot the South
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9)

10)

11)

-y
P

b
o

13)

14)

Fork- and Nerth Fork Rivers, and Green River. Results
reported in Weiheimer et al. (1930).

An estimated 363 sport anglers spent 776 hours tishing on the
South Fork Toutle Hiver during the winter-run sports

tishery (January 1 through April 15, 1989). The mean number
of hours fished per angler waz 2.13. Estimated =zeason catch
was 127 + 45 steelhead. Sport anglers released about 890
percent of the wild winter-run adults landed.

An estimated 1,742 anglers spent 4,777 hours fishing for summer-
run steelhead on the South Fork Toutle river. 'The mean number
of hours fished per angler was 4.14 and 2.57 for complete and
incomplete anglers, respectively. Total season catch was 204

+ 40 steelhead.

Seven hundred and fifteen anglers were estimated to have
expended 1,391 hours fishing on the North Fork Toutle for
summer-run steelhead. Estimabted total season catch was 155 +
31 adult tish.

An estimated Y69 anglers spent 2,329 hours fishing summer-run
steelhead on ihe Green River. 'The mean number of hours
fished per angler (complete and incomplete) was 2.27 and
3.13, respectiveiy. Estimated season total was 164 + 33
adult fish.

Populaticn estimates were canducted in 1Y sections of 1b
tributaries ol the fToutle River drainage to determine
relative abundance vt juvenllie steelhead, cutthroat trout.
and coho salmon.

My signiticant ditference in mean salmonlid densities were
tound between gradisnt zones in streams < lectirotiished.
Between drainages, Steelhead adge ) mean densities

were significantly greater in the Ureen civer and South kork
than in the North tork Toutle Kiver. Similariy. cutthroat
trout densities were greater in the Green Kiver tributaries.
Colic densities did not ditier between drainares.

20
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Appendix 1. Results ot a one day fiwld testing of the temporary
trap.at the Toutle River Fish Collection Facility, to hold fisn,
1989

We tested whether adult salmonids entering a temporary trap.
constructed by the COE to collect returning fish, could escape once
inside. The trap was constructed with only a tailbar to prevent
adults tfrom leaving trap. Yishing of the trap for wild winter-run
steelhead began on February 28, 1989 (3ee 2.2 Method this report).
No adults were captured first several weeks of trap coperations. We
felt that adults were entering the trap but could swim easily ovut o
it theretore we were not capturing anvy Iish. We belleved that =z
type of weir-like structure (gate) added to the trap opening could
increase the traps eificiency to capture adults.

On March 14, 1989, we tested our hypothesis that tne present
trap design allowed fish to escape by placing tagszed adults into the
trap and monitoring tou see if they couuld escape. We first tagged
three adult steelhead with yellow t-bar floy tags and released them
into the trap for a periovd of one hour before pulling the trap to
see if they were still present. After one hour, all adults were
accounted for. We then tagged an additional three adults. placing
them in with the other three for a total of gix adults in the trap.
The trap was lett for a x4 hour period betore pulling it. Un
pulling the trap the next day, we found that tweo adults had esscaped.
We concliluded that once adults entered the trap, the taiibar did not
prevent adults from ocwimming out o¢f the trap. We reconmended thal
the COE construct a weir-like structure in the opening =t the trap
to prevent tish from eacily escaping. Unce in place. capture ot
adults increased.

-
ps



Appendix 2. Bstimated North Pork Toutle River flows {cfs) for Water Year 1989 as deteroined from
flov peasurements taken at the Sediment Retemtion Structure.

¥onth

Day Oct Nov Dec Jan Feb Har Apr Hay Jun Jul Aug Sep

170 260 890 1020 910 680 990 680 560 200 310 146
160 33 820 870 880 720 1050 116 510 190 280 150
150 660 160 810 180 630 1010 880 59¢ 180 300 150
180 870 120 880 780 510 950 670 600 180 430 140
160 840 694 960 710 650 1020 640 590 180 390 120
160 1050 700 850 670 880 1130 640 580 170 350 100
150 1110 140 820 640 1180 1200 640 560 170 280 110
150 830 180 840 600 1020 11680 670 530 170 310 160
150 850 140 810 560 870 1100 680 5¢0 190 290 160
10 150 800 740 1320 820 1130 960 630 490 200 280 140
11 140 850 120 1330 300 1370 810 660 460 180 240 130
12 140 830 690 1160 430 1610 890 610 460 180 210 120
13 140 800 670 1090 550 1790 880 960 470 180 190 120
14 160 830 120 880 480 1760 880 540 480 160 170 120
15 180 800 670 800 430 1640 330 530 10 170 160 120
16 180 180 620 930 490 1560 520 550 400 100 160 120
17 240 870 600 1200 850 1420 880 600 330 110 169 120
18 200 880 560 1290 B60 1250 820 120 300 8¢ 150 120
19 210 820 610 1330 180 1100 780 630 310 10 149 120
20 200 840 620 1220 140 940 830 520 400 80 15 120
2l 200 960 649 1240 130 460 530 500 300 80 160 120
22 230 1310 520 1170 810 960 850 500 210 By 230 120
3 240 1680 640 1060 910 B8 800 580 250 120 200 120
4 250 1560 660 890 940 B4c 710 560 256 200 170 120
25 260 1430 A30 810 70 1146 150 620 24¢ 260 160 12
26 260 1270 550 160 830 1370 180 550 220 220 140 120
2 260 1070 Sau 140 160 1130 770 730 <06 250 140 130
2b 20 1180 Szl 696G 130 1240 740 700 200 240 130 130

L D =1 2 N die Cad BT

2 250 1150 550 650 1220 720 650 20¢ 260 130 13¢
30 250 1010 940 100 1150 680 620 200 2n 4 120
31 280 1100 B8O 1980 310 330 140

Total 6060 28380 21440 30380 19780 34540 27100 19200 12040 5450 6760 3830

Hean 195 846 682 980 106 1N 303 £18 401 mn 218 121




Appendiz 3. Daily count of salmonids handled {re-captures included) at the Toutle Raver Fisk Coliection Facility, 198§.
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Appandis 4. Age conposition, sex. number., and mean fork length (mm)
ot wiid winfter run steclhead captured by sport anglers during the
winter oiort tishery on the South Fork Toutle River. 1988,

Wild Steelhead

Méle Female
Apge h n."..ipnath tmgir“mﬂ. n length + 5D
1.1+ i (2o ———— 0 ———— e
R 13 GRO .Y + 220 21 671.1 + 23.0
EREE ] e - 6 T83.8 + 23.6
PR S e 3 REY T+ 4Ab Y 10 T45.3 + 30.2
G.1H 0 ——— -———- 1 (643) ——=%

B+ 0 x i 1 (790) S
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Appendiz 5 . Taz2 number, date tirst handied, date recapturoad,
number ot days available to sports anglers. reicase sice ana
locatlen of caplure tor tagged sloelhead recycled downriver ol
the FCF. 19839,

Locatiom™
Tag Date firsti Date Nuinber® releags® of
number handlio d captured davs gite iaptures

U1 A June b June 3¢ oE 1% W S5.F.T.
DU1ES June 4 June 2 19 18 km o KT R
0017 Mawv il June 18 14 15 ko UPeen K.
LOTYR June 1 June 21 2 14 km iireen K.
VU266 June =5 Sept Z8 94 16 kmn N.F.T.K.
(0buB July o July 10 3 160 km S.F.T.R
LOnnT July & July 10 a3 1 km . F.T.R
0B Aug H Aug 14 10 16 Em N.F.T.R.
0R5Y July ¢ Aug 4 35 158 Em Green K.
0402 July G July 31 =e 16 km lireen H.
0220 June 1 Aug 1 4 8 km Green k.
00204 June JO June 2 16 16 km unknown
UL July H July 15 & 16 km S F.UULR.
GUBEY July A July 11 4 16 km S.FLTLUR
ISR o June 1h ot 30 1348 15 km unknown
IS June g Oct 30 106 ig km unknown
RIS WA Aug Nl 30 87 4 Em unknown
LAY Jduiy o Oel 6 94 4 ki R Y A W
00454 culy 4 (S TER A FERES 16 km I T A
I8 L Wb Gduly A Tuly 11 4 iv Km RS T L S
aa4ey July H et 7 118 L &m GLHLUTLR.
00405 July i sept 24 E 16 itm Green K
U366 Julv i Oct 0 Lt o km I I G
D062 July 20 Uct 2 i 16 km N.F_T.R.
N0 LB May 30 Avs Un batal 14 km N.E.T.R.
(BIW N Aug Aug 8 L 1o ian N.F.T.R.
00415 July 3 wept v —-- 16 km s F_TLUR.
UOBSs Uet 12 ot 18 f 16 km s F.T.R.
G525 July & July 19 i 16 km H.F.T.R.
00427 July 4 July 2] 1t 16 Em H.F.T.K.
LUH44 July n Aug 2t) 4 15 km M.k.T R,
QOS3E July o Sept 1 ha 1t km N.BE.T. K.
00453 July 4 vept 1 hE LB km N.F.l.h.
00836 July =8 sept SO (o1l T km N F.T.K
001kl June Hept 4 Y4 16 km EL T k.
OueT1 Aug i3 Oct 5 61 16 km N ¥F.T K.
(05HEd Oct 5 et L o 16 Km M. ¥ T K.
OD50E July H Uot 6 3% 16 km Tout Le
0083 Sept. 1H fiot, 10 ue 1 kn: N.KF.T.K.

2)  Number of dave between Lime ot releasce ani canture plus the
day of releass (i.e. n + 1 - total days avadiabled,



Appendix H. (cont. .}

by Locations 8 km, 16 km. and 24 km are the North Fork
Toutle River, mouth ot the Scuth Fork Toutle kKiver., and
main Toutle Wiver, respectively.

~Y N,F.T.R. = North Fork Toutle River; S.F.%M .. = South Fovk
Toutie Hiver.



Appendix €. Sneorkel gurvey of the North bork Toutis and Greon
Riverz., 19849,

I'mtroduction

snorkel floats by two or three cbservers were made on one
section of the North Fork Toutle River and lireen Kiver in
19849, Sectiaon length varied between locations. About 3.2 and
7.7 Am were surveved by three and two divers tor tns North
Fark Toutle Rivar and Green River, respectively. Divers
iloated abioul two meters apart, side by side, counting adults
and juvenile steelhead and salmon. Counts were periodicaliv
taliied at the bhottom of each riffle-run-pooil combination.
Substrate condition (i.=. plants. silt. and rock) were nobLed.
Our purpcse was to assess the relative abundance otf adnlt and
Juvenile salmonids int the Morth work Trutle Kiver anag aresn
River during earlyv Fall. Ubservations are reported herein.

Nortn Fork Touti- Kiver

Few adulblte or juveniles wer. seen douring ocuvr fiosat trom
the bparrvisr at the Toutle River Yiazsh Collection Facility b0k
downstream o2 Km on Octeber 4, 18964, Vigibitity was very
reor throurhout the tloat gurvey and possibly atis-~ted our
ability o detect anulbs or Juveniles. However., six adult
rroho and ore Jeck were counted downstream ot the LUF above the
cont luence of the LUreen FEiver and North Fork tiver. At ithe
moirth of the Greer River. we cbserved about Zo adull
salmonids, but wour visibility prevented jreentitication. These
unidentitisd adu!is were likeiv 0oho as many ~oho were
returning to the Green River Jduring this time of the year.
Thres~ live and two dead spring chincok ware countoed., also.
Numerous wnitetiah and snckers were observesd thr-ushoun the
survey. Four steelihead adults werse observed. twoe tagged with
vellow tloy t-bar tuge from the FCF. Verv tew juvenile
saimonids were abserved during our tloat.

Intersticves betwsesen boulders were rilled with fines;
macrophvies wera imited.

Green River

We surveyed the Green River trom ievil @ Ureck. downstream
to the mouth (7.3 Rkm: on November 2. 1989, From Devil =
Creek. down river {({irst 3 KmY., we counted 4 temale and 3Y
male cohe and 1w facks.  Another 410 coho were counted {(gex
unknown) within the same area. Many coho were arntjively
digpging redds.  About 8500 aduli cho wsre witinin it m oor tne
old Green Kives hat hery outlet {remainine 4.9 =m'. Only one
cutthroat, tLrout and twe steelhead parve wers seen tor (.2 km.
In cne area, w- ~ounted about 100 2oho parr e luampsd arcund the
roobtsr ot oa dead Lree. div ftfemaie and nine male spring chinnok
Aand ane gack wers counted tor the 7.0 km tleal.. & total ot 83
stealhaad woere abserved - 5] females and 32 males.  steelhead
were equaliv divided between upper and lower sreas of our



zurrey .

An important tfind during our tloat. was = dead tagged ooho
salmon. Tniz adult had bheen handisd three weeks e=zvlier by the
FOH crew. tagg=d., trucked above the 5ilt Retention Stru-htur=
{SRS) o Hotffsradt reek (about 16 Em) and reieascd.
1t dropped vack over Lhe 3K5 and the FCEF moved up the iireen
tiver Ui spawn. This single tasgs recovery provides evidence
that: 11 some salmonids do not remain in release site areas,
Lul, pslocate elasewheare: 2) Aduits can survive Tailiing back
over the SKE durine flow condition that exiasted in earty
November; and 517 Some tireen River coho adults may have been
carvtured at the KCF and once rel=sased. may have dropped lack
Jownstream Lo re-enter the Green River or FOF thereby posziicly
biasing coho cunints at the FCE,

Sand was trund in many areas and covered most of the
substrate. Very little plant li:fe waz found.



Appendiz 7a. Date, temperature. gate opening (embrance peol! attraction defuser opening. waler
supply channel opering at the Toutle Kiver Fish Collection Facilaty: Aprii, 1989,

Tewp.

Entrance Poo!

Water Supply

Nate Qutaide Comnmente

04-01 6 z.1 3.0 Defuser being worked om.

4-02 5 2.0 3.9 Defuser being worked on.

94-03 6 2.0 2.9 Defuser being worked on.

04-04 7 2.9 2.5 Dafuser being worked om.

04-05 & 2.0 3.0 Defucer being worked oz.

04-06 1 2.1 3.0 Defoser being worked on.

04-07 2.2 3.5 €46 pm

04-08 ] 2.2 3.5

04-09 1 2.0 3.4 @ 8:00 a.n

04-10 8 2.0 3.3 @ 3:00 p.o

04-11

(4-12 H 1.9 2.9 € 4:5ip.m

04-13 9 L8 2.9 @ 5:00 a.m

04-14 9 1.9 3.1 85:10 a.m

04-15 8 2.0 2.9 @ 9:I0 a.m

04-16 10 0 2.9 8 1:00p.m

01-17 i 1.9 2.4 @ 11:00 5.e. > 2

94-13 16 1.9 2.6 @ 7:0¢ a.m.; changed to 20"
i.9 2.9

04-19 10 2.0 2.9 @ 4:3 p.pa.

04-24 10 2.1 2.9 @ 4:00 p.u.

04-21 § 2.0 3k 87:30 5.3,

04-22 8 2.0 30 €740 a.m

04-23 ] ) 3.8 @ §5:00 a.m. < from 24°

04-24 i.6 2.1 @ 7:36 a.m

04~ 23 1 1.6 20 @ 5:30 a.m

04-26 10 i.6 2.8 86:3Wax

04-27 1 i.9 2.8 g3t en

04-26 1 1.5 2.7 @ 3:30 p.m

04-29 11 1.5 2.4 2 pe

04-36 11 1.5 2.4 f9:00 ax

Mean 9 i.9 2.4

Std. 2 ¢.4 0.6

3

All measurements are in inches for attraction flow/defuser readings.

Al! peasurements for water supply channel and entramce pocl are in teet {tenths'.

b

Water supply chaarel under construction.



Appendix Tb. Date, temperature, gate opening (entrance pool), attraction defuser opening, water
supply channe! opening at the Toutle River Fish Collection Facility: May, 1989.

Entrance Pool

Tenp. Attraction Rater Supply
Date (C)  Outside  Inside Defuser Channel Comments
05-01 10 1.7 2.1 23.00
05-02 15 1.8 24 23.00 # 3:00 p.&.; no adjust.
05-03 14 1.7 2.4 23.00 @ 3:00 p.e.; no adjust.
05-04 13 1.8 2.5 23.00 ¢1:00 pm.; -~ " "
05-05 13 1.6 2.6  23.00 @ 4:00 p.n.; no adj.
05-06 13 1.6 2.6 23.00 @ 3:00 p.n.; no adj.
05-017 13 1.6 2.6 23.00 @ 3:45 p.m.; no adj.
05-08 12 Change from pipe o ladder flow
15-09 11 1.8 2.6 Adj. continued
05-10 11 1.5 2.4 20.00 @ 9:00 a.n.; no adj.
05-11 11 1.6 2.5  17.00 € 9:00 a.n.; no adj.
05-12 11 1.6 2.4 16.00 @ 9:00 a.p.; no adj.
05-13 11 1.8 2.0 17.00 @ 9:00 a.m.; no adj.
05-14 11 1.5 2.0 11.00 € 8:00 a.n.; no adj.
05-15 11 1.5 2.0 24.90 23.00 @ 9:00 a.n
05-16 11 1.5 2.2 @7:00 a.m
05-17 10 1.5 2.0 17.00 24,00 8 8:15 a.p
05-18 11 1.6 1.9 10.00 24.00 #29:15 z.m
05-19 11 1.5 1.§ 10.00 24,00 8 3:00 p.w
05-20 11 1.5 1.6 1.00 24.00 2 9:00 a.m
05-21 i 1.8 1.6 5.00 24.00 8 3:00 p.e
05-22 10 1.6 1.8 5.00 23.00 87:30anm
05-23 10 1.6 2.0 8 6:00 a.e
05-24 10 1.5 2.2 5.00 24.00
05-25 9 1.8 2.4 5.00 24.00
05-26 10 1.6 2.3 6.00 23.00
05-27 9 1.8 2.6 6.00 23.00
05-28 9 1.6 34 7.7% 18.00
05-29 10 1.5 3.4 1.71% 18.00
05-30 10 1.8 3.2 9.00 14.00
05-31 11 1.5 3.0 8.2% 14.25 @ 9:00 a.p.
Hean 11 1.6 2.4 H.10 21.62
Std. 2 0.3 0.6 1.4 6.07

2
A1l measurerents are in inches for attraction {low/defuser readinge.
All measurements for water supply channel and entrance pool are iz inches.



Appendix Tc. Date, temperature, gate opening (emtramce pool), attraction defuser opening, water
supply channel opening at the Toutle River Fish Coliection Facility: June, 1969.

Entrance Pool

Terp. Attraction Water Supply
Date {C)  Outeide Inside Defuger Channel Cozments
06-01 12 1.8 3.0 8.25 14.25
06-02 12 1.6 2.9 .26 14.25
06-03 11 1.6 2.7 B.25 14.25
06-04 12 1.6 3.0 9.50 12.00
06-65 22 1.6 3.0 9.50 12.00 € 2:30 p.m.
06-06 13 1.8 3.0 9.00 12.00 @ 8:00 a.n.
06-07 13 1.6 3.2 8.25 14.00
06-08 13 1.6 3.0 8.25 14.00
06-09 12 1.5 3.2 .75 i6.75
06-10 13 1.5 2.8 B.75 16.75
06-11 13 1.6 2.5 5.7% 24.00
06-12 11 1.5 2.1 §.00 18.00
06-13
06-14 15 1.5 30 12.00 12.00
06-15 13 1.5 2.5 8.00 24.00
6-16 14 1.5 2.8 5.50 24.00
08-17 15 1.5 2.2 .00 18.60
08-18 16 1.1 1.9 $.00 12.00
06-19 14 1.0 1.8 3.50 14.00
06-20 18 0.0 0.0 0.00 24.00 opened upstrear gate
06-21 16 0.0 0.0 0.00 24.00
06-22 18 0.0 0.0 0.00 24.00
06-23 18 0.0 0.0 0.00 19.00 opened holding pond
06-24 18 0.0 0.0 0.00 21.00
06-25 0.0 0.0 0.00 21.00
06-26 18 0.0 0.0 0.00 0.00
06-27 17 ¢.0 0.0 0.00 16.00 heavy silt throughout
06-28 17 6.0 0.0 0.00 16.00 heavy silt throughout
06-29 16 0.0 0.0 0.00 23.50 heavy gilt throvghout
06-30 0.0 0.0 0.00 23.50 trap not fished; flush systes
Kean 15 0.9 1.7 5.02 17.18
Std. 4 0.7 1.4 4.4 6.14

a
Al1 measurements are in inches for attraction flow/defuser readings.
411 measurements for water supply chanmel and emtrance pool are in inches.



Appendix Ta. lats, tzmperaturs,

gaie opernings (emtramce way), attraction defuser jpeming. water

supply chanszl opening at the Toutis River Fist Cnliection Yacility: July. 1989,

Entrance Fosi

Temp. Attraction Kater Supply
Date (€1 wvutside  [nside DJefuser nznoel Comments
07-01 14 CLusEDh /& 0.00 24.06 NOT FisHEDL GYERMIGHT
97-02 & CLOSED N/ 0.00 24,08 TO WMICH SiLT BUILDOP
07-03 iT  CLOSED N4 0.00 460
07-04 19 CLusER ik 0.00 24.00
07-05 17 CLOsEY 17 4,00 15.00 SILT HEAVY
07-G6 16 CLOSER K/6  OPEBED 36,00 LUSHED SYSTEM COM2igiz
07-41 14 CLOSED 74 .00 24,00 PLUSHING LADDER & DERUSER OVERNIGHT
07-08 13 CLOSED N/4 0.00 24,08 FLUSRING LADDER % DERUSER OVERNIGHT
07-09 11 CLOSEL /74 5.0 24.00 FISHED ONCE:FLUSHED COLLECTION PoNi:
07-10 it CIOSED N4 b.g0 0.00 WORK ON VALVES
97-1 o CLOGED [ ] (.00 WORK UN VALVES
07-1 i CLUSED N7k 0.00 .60 LUSHED SYSTEM ALL PaY
07-13 14 CLOSED LY 0.09 0.0 SHUT DUWN SYSTEM TO MUCH DEBE:S
07-14 1z CL9SED N/k {.00 .00 FLUSHEDR & cLEANEE DERUSER
07-1 il CLUCED N4 .00 5.0 HU FIShINS
07-18 il CusEd ¥k 0.80 B By ¥isKiby
$47-17 18 CRusis L7 .6 .00 UEFUSRR FULL 4F ZAND
17-18 19 CLOSED N .0 {.00 DEEUSER WULL OF SAND/WORE OGN NOTL:
07-19 18 CLOSED N/E .00 3.00 DEFUSER FULL OF SAND/WORK ON NOTCH
07-1¢ 19 CLO3ED N:g 000 440 DEFUSER FULL QF SAND/WCRK G NOTZH
u7-21 19 CLOSED Nis G0 490 FLUSEING DEFUSER & CGLL. POND
07-22 18 CLUSED H/4 000 ¢.00 FLASKING DEFUSBR & COLL. POND
1-23 19 CLOSED N/ 3,00 G0 PLUSKING DEFUSER & COLL. POND
{7-24 19 CLOSED Wb 0.00 000 FLUSKING DRRUSER & COLL. POND
07-25 W CLe3ED N/A 0.00 .90 FLUSHiNG DEPUSER & COLL. POND
07-26 16 CLUSED H/A .0 9.00 FLUSHING TERUSER & CULL. PORY
07-21 ] CLOSED N/A 0.00 {i. 00 POND CLRAMED
07-28 15 CLOSED 7 0.00 0.0y TRAPFING FISH TODAY
173 20 CLOSED R/A 0.00 4. 00 TRAFPING FISH TODAY
a7-3t i CLOSED N/& 0.v0 .00 TRAPEING FISH TODAY
07-31 1§ CLOSED N/A .00 $.00 TRAPPING FISH TODAY
tlear 16 3.0 §.2 0.00 7.84
Std. | v.6 0.1 .08 11,39
a

All measurements are ir inches for attraction flow/defuser readings.

Al. measurements for water supply chamne! and entrance wsy are in inches.



tppendiv Te. llate, Temperature, gate opening (entrance poci}, attraction defuser aperning, water
supply channe! srening at the Toutle Kiver Fish Collection Faciliby: August, 1983,

Ensrance Poc.

Temp. Attraction Water Suppiy
Date 51 Juteide  Inside lefuser Channel {ongents
03-0t 18 OPENED  CGPEMED  OPENED 24.00 GATES BEING REPAIRED
08-02 19 (PENED  OPENED  OPENED 24.00 GATES BEING REPAIRED
08-03 18 GPENED  CPRNEP  QPENER 2400 GATES BEING REFALRED
08-04 17 OPEMED  uPENER .00 24.00 GATES BFING REFAIRED
08-0% 19 OVENED  OPENEY 4.09 24.00 GATES BEING REPAIREL
HLE 29 OPENED  OPENED .00 24.00 (00D WATEK
98-07 21 GPENED  GRENED .00 74.00 SAKD DEPUSIT iN PONE
05-33 i8  CPBNED  OPENED 0.00 24.00 (SING ACKILLARY H20 SUPPLY
06-02 20 OPENEL  OPENRD 4.00 4.00 GSING AUXILLARY KZv SUBPLY
08-11 ¢0  OPENED  OPENED .00 24.90 USING AGXILLARY W2u SUPeLY
ug-11 20 OPENEL  OFEMED 0.00 24.00 USING AUXILLARY H20 SUPRLY
ui-12 20 OPENED  UPENEL 0.00 24.00 USING AUETLLARY H2G SURELY
g-13 21 OPERED  OPEKED 0.0 é4.00 USIHG AGXILLARY H20 SUPPLY
UR-14 OPENET  OFENED £.08 .00 USING AUXILLARY HZO SURRLY
y8-3h LPENED  OPENRD v.09 24,00 USING AUYILLARY 2w SUBBLY
b-16 1§ OPENED  CPENEY .00 24.00 HEING AUXILLARY HZC SUFPLY
hg-17 200 OPEKED  OPENEDL 006 24.00 TRIED ¢ FLUSE EXTRANCE PGOL
ig-18 £ UPENED  OF:NED u.00 24,00 TRIED T FLUSH ENTRANCE POOL
U8-18 20 OPENED  GpshEL 5.00 24.00 TRIED TG FLUSk ENTRANCE POOL
03-18 16 CPENED  OPENEY: 8.00 2400 USING AUXILLARY K20
ug-21 19 OPENBD  GPENED 3.09 FLRV J5ING ACKILLARY P20
08-22 19  OPENED  CPEMED 6.00 2400 NOT FIShidd: MA:NTENANCH
08-23 16 OPENED  CPEMED .00 2404 ONLY 1° A20, BEsT SAND!
08-24 PEKED b.{ B.00 0.00 ORLY U H20, REsT SAND
08-25 o0 ULEMED Y 8.00 24.00 PLUSHING ENTRAMUE POOL
y3-25 18 OFENED 1.0 4.00 24,00 PLUSHING ENTRANCE POGL
(a-27 1o obENED 1.4 §.00 24,50 LBET TEAF §1SH IVERNiGHY
03-24 21 TrENED 1.0 4,00 400 WORK O COLLETVION POND
)8-23 t7 OPENED 1y URED Y WokL ub COLLECTION PORD
(0B-38 18 OPENED i.0 .00 .59 WORK ON COLLECTION PORD
08-31 if  OPENE: 1. {0 U WORK ON CULEECTIOH BORD
Hean 19 a6 (I 2,13 22,90
Sed . U 4 =97 .53
3

kil meassrement are in inches for antraction flow/defuser readings.

A'l measurements for water supply chanpe! and entrance poci are in inthes.



Byperdix Ti. Date, teaperature, gate opening [entrance pcoll.attracticn defuser cpering, water
suppiy channel spening at the Toutle Hiver Fish Coliection Facilily: September, iub.

Entrance Pscl

Temp. Attraction Water Supply
Date (€Y Outside  Inside Defuser Channel Coaments
(8-01 16 OPENED  OPEMRD $.00 v 00 WO FISHING - HEAVY SAKE
09-G2 17 OPENED  OPENED (.00 ¢.o0 WO FISHING - HEAYY SAND
08-03 17 OPEHED  OPENED .00 0.00 RO FISHING - HEAVY SaND
09-04 OPENED  GPENED 0.0 2.00 FISHED TRAF OVERKIGEY
98-05 17 GPENED  OPERED .06 .68 PULLED ThAP - USING <OLL. PoMD
09-04 17 OPEMED  OPENED Ty 0.00 GSING COLLECTICN EBOX
09-07 19 OPENED  PEKED i3.00 .00 USING SOLLECTION POK
{15-08 20 OPEMED  “PENE: 0.0 4.0 USTNG COLLECTIoN PUN
09-0% 20 OPENED  OEENED v.09 24.900 JSING COLLE-TION POK
03-14 21 GPERED  OPEMED T 2400 LACTROEICRING DAY /CHECE &1 8:00
ng-1i OPENED  OPENEL E.00 £4.00 ELECTHGFISHIMG DAY/CHECR AT 5:0¢
03-12 GPENED  oPENED 5.0 24.00 SLACTROFISHING DAY /CEECR AT 5:0u
69-13 21 OPENED  OPEMED .00 24.00 BLECTROFISHING DAY /CHECK AT 5:0(
19-14 21 OPENED  OPRNRE: 0.0 24,00
99-15 19 OPENED  ODENED 400 400
03-18 i9  UPENED  OPENED £.0C 74.00
09-17 1 QFENBD  OPERED G.50 24,00
19-18 19 CPENEY  OPEMED 000 4.0
03-13 19  DPENED  CPEMED 2.06 24.00
fi§-20 19 OPENED  OPERED 2.0 24.00
9g-21 2t OPENED  ORENED 500 24,00
)9-22 20 OPENED  CPENED 3.0 24.0C
03-23 1§  OPENED  (PEMED 3.00 24,00
{9-24 6 DPENED 1.0 .00 .00
(3-25 {PENED i.¢
09-76 OPENED i
09-2¢ 19 OPENED 1. 2.00 408
H3-28 19 OPEEED 1.9 208 24.0u
99-2% {OPENED Le
{19-30 PENED i
Haan 14 5.0 (1 1.3 16.69
Std 4 0.0 | 1.47 11,01
2

81i measgrepents are in inches for attraction flow/defuser readings.

b1l peasurements for water supply channe! and entrance paol zr2 in inches.



Appendix 8. 1lndex areas for creel surveys, Toutle Kiver
drainage, 1888.

River
Location Description kilometer
South Fork
1) S.F. Toutle Area just west of where bridge 1.6
River Bridse crosses river, next to river edge;
after leaving east side of bridge above and
town below.
2) First road on Parking area above and below 2.4
right following
bridge site
3) R & R Bridge Past Green Mt. Mill; Below bridge 4.0
and downstream about BN0 yds.
41 First road to Drive road along tracks (back way 4.3
right, down to to 12 mi. camp).
R & R tracks
5 12 mi. camp Along length of old log yard. 4.8
6) Pump House Length of parking area 6.4
7Y Fish Ladder Located down river of #4700 con 5.0
south side ot river.
By #4700 Bridse Fished above and below on either B.8
side of river:; bridge will permit
you to drive down river on south
side to rearing pond.
9) Devil s Curve Sharpest corner on 4100 rd: about 11.2
20 yds. to river.
10) #4100 Bridge . Deadline; survey area downstream 14.4
of bridge.
North Forth
No index sites have been selected. HRandom surveys only.
Green River
1) Mouth Fifty yds. aff road leading to [Ea
confluence of N.F. Toutle and

Green River.




Aprpendix 8. (cont.,)

River
Location Description kilometer

[
(9]

2) (0ld Hatchery Along river in front of old Green
River hatchery, 20 yds. from gate.

3) Spillway From locked gate at Green River 2
Hatchery up river 0.8 km.

4} #1000 Bridge Up river from geologist’s shack 0.4
where bridge crosses river:; 10
yds. from main line.

5) Canyon Walk in, no ruad; about 3.2 km; 8.0
averages 30 minutes to walk.

6) #2550 Bridge Where rd. #2550 meets #2500; 15 14. 4
yds. to river.

7) Dead Line Road # 2800 bridge. 20.8




hppendix Te. Tate, temperaiure, gat:z operings (entrance poc.), aitraction defuzer vaive ~pening. water
supply channe| opening at the Toutle River Fish Collection Facility: (ctober, 1583.

Entrance Fcol

Gemp. ; Attraction Water Supply
Date i gutside  inside  Defuser Channel Comments
11 2,00 FISKED OVERMISKT - FISHING
10-0z 18 2.00 FISHEL OVERNIGHT - FISHING
10-03 FISHED UVERKIGHT - FISKING
10-04 RISKEL OVERNIGET - rISHIiNG
10-65 4 2.00 i8.00
16-06 5 2.00 18.00
16-97 15
10-23 16 §.00 24.00 HORE %20/150-200 CRS MCRE
i(-0¢ 16 1.0 1.0 4.00 24.90 BORE K2G/150-2vy CFS MURE
10-11 16 1.0 14 4.00 24.00 MORE B2G/150-260 CKS MORE
19-11
10-12
10-13
10-14
16-15
t0-18 e 0.l 24.00 BUK. VALVE 2% & MONO #i
10-17 12 1.0 Lt 0.08 24.00 AUX. VALYE 2% 47 MONO 31
10-1%
10-14
19-:0
=il
10-i
10-23 12 1.2 153 4.3 440 BYPAZS VALVE OPENED #°
10-%4 11 el 1.4 4.00 “4.00 AUY. OVENED B
10-2% i.2 1.2 .00 0.0y CLESHING POUL
19-28 il 1.2 .2 T.00 2400
10-27 i 1.3 1 0.0 3.0 SLUICE GATE 24 WEENIGHT
i0-28 1 1.3 1.2 .00 4200 OPER SUPPLY CHANNEL & AUX.
16-29 § 1.2 i.e 0.0 L9.00 BYPASS - 247 OPENED
10-3i Y 1.1 1.t 0.00 0w
10-31 ] 1.1 1.} 5.0y 0.0
Mean 13 1.2 1 1.94 %75
Gtd. 4 ¢.2 LK 2.0 12.3
2

Ali mezsurements are in inches for attrastisr flow/defuser readinge.
411 weasurements for water supply -haonel and entrance peol are in inches.






River Date  Streag Length il Width (n) Area (82)  Depth (m)  Volume {p®)  Gradientt
Green 09-28 Cazcade 58 3.6 208.3 0.2 3.4 Righ
¢8-11  Elk 79 4.2 327.0 0.2 72.8 Hoderate
Hortn  w8-01  Aider fu) 66 6.3 415.9 0.3 112.3 Hoderate
Fork  04-04  Alder {1} 89 4.8 425.2 0.3 119.1 Low
Toutle ¢9-25 Bear 11 6.2 660.4 0.2 128.5 Hoderate
09-%5 (astle 100 6.3 630.9 0.4 224.6 High
09-75  Coldwater 80 8.9 6344 0.3 201.0 High
10-15  Hoifstadt () 95 6.2 586.8 0.2 107.3 High
10-1%  Hofistads 11 128 6.2 186.9 0.2 181.0 Moderate
09-2%  Jackson 81 1.3 105.3 0.1 10.5 Low
South  0%-14  Clancy 42 1.6 64.1 9.2 11.4 Hoderate
£8-14  Dbisappointzent 40 i.6 61.8 0.3 18.7 High
29-15  Herrington tu) 3 .4 - 148.9 0.1 21.2 Hoderate
09-15  Herrington (1) 61 3.8 230.5 0.2 4.2 High
06-06 Johnson Ii: 53 2.1 149.2 0.1 4.8 Hoderate
99-04  Johnson ‘u! 87 2.1 235.7 0.1 23.9 Hoderate
09-12  Studebaker 11 1.5 167.2 0.2 25.¢ Low
#9-14  Troupie 59 6.2 364.2 0.2 62.0 Righ
Stiver 09-17  Hemlock 30 2.4 74.4 0.2 13.4 Low

Lake

d

iut = apper: 1) = lower.

b

Gradieat: Low = 0.0 - 1.5%; Moderate = .6

4.0%; High = > 4.1%,









—a 3 2



