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FISH/WASH CREEK HABITAT IMPROVEMENT
FY '83 ACCOMPL ISHMENT REPORT

ABSTRACT

Fish Creek and its mafor tributary, Wash Creek, are regarded by ODFW as one of
the largest producers of anadromous salmonids in the upper Clackamas River,
The fish habitat quality of Fish and Wash Creeks is believed lowered by a lack
of large structure which is responsible for the scarcity of quality oools and
spawning habitat. Smolt habitat capability is limited for sprina chinook,
coho salmon, and summer and winter steelhead by low amounts of spawning and

rearing habitat and also by summer water temperatures, which are above the
optimum for these species.

The Fish Creek/Wash Creek hahitat improvement project is a five-vear effort to
maximize the natural production of spring chinook, coho salmon, and summer and
winter steelhead trout, and to evaluate habitat chanqes and smolt production
as a result of habitat improvement in the Fish Creek drainage. The first vyear
(FY '83) objectives of the project were (1) to increase the amount of guality
rearing habitat for coho salmon in lower Fish Creek, (2) to increase the
guantity of spawning hahitat for summer and winter steelhead trout in lower
Wash Creek and for spring chinook salmon in lower Fish Creek and, (3) to
increase stream surface shading and bhank cover in selected riparian sites.

A total of 14 bgu1der berms were constructed in September 1883 to recruit an
expected 350 yd¢ of gravel for spawning hahitat. Also, a 700-foot pipe was
taid to divert water from Fish Creek into an intermittent pond to create a
permanent one-acre pond for rearing coho salmon. An outlet was also
constructed for the pond, allowing fish access. Riparian planting sites were
identified and are expected to be planted in the spring of 1984, The Fish
Creek Evaluation completed its second field season, incorporating these new
improvements into the studv. While the cost of individual items varied, the
projezt is being accomplished within the original total budget estimate.
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Introduction

Fish Creek, a tributary to the Clackamas River, is one of the most important
contributors to the natural anadromous fish production of the upper system.
Fish and Wash Creek are high energy Cascade streams which, for a variety of
reasons, lack large structure in many areas. This lack of large structure is
believed to be responsible for a scarcity of quality pool (rearing and
overwintering) or spawning habitat., Smolt habitat capability for coho salmon
is estimated to be limited to about 20 percent of potential on lower Fish
Creek by a lack of suftable rearing habitat. Smolt production for summer and
winter steelhead trout is limited to about 50 percent of potential on lower
Wash Creek by a lack of spawning habitat. Habitat capability for spring
chinook salmon s limited to about 40 percent of potential on lower Fish Creek
by a lack of suitable spawning habitat. Overall, smolt habitat capability is
limited by high summer water temperatures. Correcting these deficiencies
through the proposed five-year project offers the opportunity to substantially
increase the natural fisheries production potential of Fish Creek.

The Fish Creek/Wash Creek habitat improvement project is a five-year effort %o
maximize the natural production of spring chinook, coho salmon, and summer and
winter steelhead trout, and to evaluate hahitat changes and smolt production
as a result of habitat imorovement projects in the Fish Creek drainage. The
first year (FY '83) objectives of the project were (1) to increase the amount
of qualitv rearing habitat for coho salmon in lower Fish Creek, (?) to
increase the quantity of spawning habitat for summer and winter steelhead
trout in lower Wash Creek and for spring chinook salmon in lower Fish Creek
and, (3) to increase stream surface shading and bank cover in selected
riparian sites.

Description of Study Area

Fish Cregek is a high energy tributarv to the Clackamas River, with its
confluence about nine miles upstream of the North Fork Reservoir,
Approximately 11 miles of habitat suitable for spring chinook, coho salmon,
and summer and winter steelhead trout are currently available in the «
drainage. Three and one-half miles of this habitat are found in Wash Creek,
the major tributary to Fish Creek, The Oregon Department of Fish and Wildlife
regards the drainage as one of the largest producers of salmon and steelhead
in the upper Clackamas River system. Over the last five years approximately
$100,000 of FS funds have been invested in a variety of habitat enhancement
projects including a spawning habitat improvement oroiect (five structures).
completed in FY '82 and another project (six structures) completed in FY '83.
Additionally, a comprehensive, drainage-wide evaluation of habitat enhancement
projects jointly funded by USDA Forest Service and BPA is in its second year.
It is being conducted by Drs. Fred Everest and Jim Seddell of the Forest
Service's research branch, the Pacific Northwest Forest and Range Experiment
Station (PNW).

Methods and Materials

1. Rearing habitat imorovement on lower Fish Creek involved the
re~establishment of an intermittent side channeI;pond. The pond is ¢ th
isolated from and elevated approximatelv five feet above the level of the
main channel, It is filled with water from an‘intermittent trihutary in
winter and spring but goes dry during the remainder of the vear. A
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diversion pipe was laid from a point more than 700 feet upstream to
provide a gqravity flow, low maintenance diversion that will provide a
requlated flow in summer and fall. Construction of an outlet control
structure for the pond requlates flows back to Fish Creek, and allows fish
passage in and out of the pond. More than 4,800 sq. yards of high quality
rearing habitat for coho salmon and overwintering habitat for steelhead
will be provided. A construction contract for the diversion pipe was
awarded with an estimated cost of $18,00N.

2. Spawning habitat improvement involved the construction of boulder berms in
the main channel of Fish and Wash Creeks. Sites were chosen on the basis
of gradient, channel sinuosity, and on-site suoply of boulders. The herms
were designed to trap portions of the ample bedload moving through the
stream at high flows. A larae track-mounted backhoe was moved into the
stream channel and rearranged the boulder/cobble/rubhle material into a
V-shaoed berm see photos). Although instream enhancement in high energy
streams such as Fish and Wash Creeks is rather difficult, the feasibility
of this design was demonstrated through initial installation of five
boulder berms with USDA Forest Service funds in FY '82. Three boulder
berms were installed on Wash Creek at RM (river mile) 0.2, creating 75 sa.
yards of spawning gravel and should he utilized by summer and winter
steelhead trout. On Fish Creek, eight boulder berms were installed at RM
4.7, creating 200 sq. yards of spawning grave! which will more than double
the spawning hahitat available to spring chinook salmon (also likelv being
utilized by steelhead). A contract for equipment and operator rental was
let in September at a final cost of $5,117.00. The average cost per
structure was $365.00.

3. Riparian planting will he done in selected area. Approximately four miles
of mainstem Fish Creek and tributaries have had partial or comolete
removal of shading vegetation in the last 25 yvears. Revegetation of the
riparian zone has occurred slowly. Deciduous vegetation and conifers are
becoming estahlished in most areas. However, the orientation and size of
the stream channel qenerally require tall vegetation for effective stream
shading. Summer stream temperatures have been recorded up to 70° in
recent years. Riparian planting with selected species will hasten the
reduction of summer water temperatures and increase species diversity
within the riparian zone. Planting was delaved until the spring of 1984
to improve survival of plantings.

4, The Fish Creek Evaluation is completing its second vear. The Evaluation
is looking at changes in fish production and phvsical habitat from a
drainaqe-wide perspective. Their annual report is being submitted under
separate cover. v

Results and Discussion

1. Although money was not committed until May 1983, and the proiect is
believed to be the first of its kind in Reqion 6, the off-channel
diversion pipe construction contract was awarded in September and
completed in November 1983, Approximatelv 700 feet of 4-inch diameter
pipe was laid on a minus 0.5% grade from a pool in Fish Creek to a point
approximatelv 200 feet upstream of the pond (see photos). The pipe was
fitted with a control valve.



Probl ens encountered in the planning stage were the uniqueness of the
project and therefore the additional work required to assure 1)
feasibility of the concept, 2) inlet design, and 3) design pipe |enqgth.
Consul tants from British Columbia were brought in who had practical
experience in devel ooi nq side channel enhancerment projects. Their input
greatly helped resolution of design questions.

Probl ens encountered in the construction stage were: 1) delay in
materials delivery, 2) discovery of a cultural resource site that
necessitated survev and protection, 3) bedrock in the area of excavation
al ong the streambank that required blasting, 4) valve design, and 5) the
late start for construction. In spite of good earlv fall weather,
construction delays forced construction activities into the rainy season,
causi ng additional costs for road rocking.

2. The boul der berm construction contract was acconplished using an hourly
rental agreenment for backhoe and operator. The contract was awarded in
August and construction conpleted in Septenber 1983. Construction was
directed by the District Fish Biologist. The project work was funded with
both BPA and a Forest Service KV habitat inprovenent noney. A total of ?0
structures were built, six with KV funds and 14 with BPA funds.
Construction time was two-thirds of that expected, providing us with the
opportunitv to build an additional three berms. The site had particularly

easy access and allowed us to experiment with wing deflectors which extend
fromthe right bank to nmid-channel.

As planned, el even boul der berm structures were built in [ower Fish Creek
(see photos). Equiprent access was limted to one streanside entrv point,
virtuallv elimnating any bank di sturbance. Three boul der berns were

built in lower Wash Creek. These structures were originally planned as
gabi ons, but were changed to berns because of the cost savings

($2600/ structure) in construction. It is anticipated that, on the
average, 25 sg. yards of high qualitv spawning gravel wll accunulate at
each structure. The eleven structures on Fish Creek will provide 275 sq.
yards of spawning gravel for spring chinook, an increase of 183% The

three structures on Wash Creek will provide 75 vds2 of steel head

gravel s, an increase of 50%

There were no significant prohlens encountered with either planning or
construction ofthe berm structures.

3. Riparian planting sites have been identified in the Fish Creek drainage.
A total of four acres will be planted this spring, which was reduced from
an original estimate of 15 acres. Upon field evaluation, other sites
where stream shading is disturbed cannot realisticall.v be enhanced hv
addi tional plantings. These sites have naturally revegetatcd with alder,
willow, vine maple, cedar, henlock, and Douglas-fir. Reforestation of
clearcuts with Douqlas-fir has occurred along streansides as well.

4. The Fish Creek Evaluation was continued for the second year. Fish

popul ati on sanpling occurred at 38 |locations within the drainage. Redd
counts were made for steel head trout and chinook sal mon as weather and
streanflow pernitted. Additional physical habitat data was collected at



project sites before and after construction. A smolt trap was built at
the outlet structure of the off-channel rearing pond to monitor movements
into and out of the pond. Evaluation of riparian planting will not hegin
until FY '84. This reduced FY '83 costs by $5,000 from originat estimates.

5. Berm construction costs were less than originally estimated and the
off-channel rearing pond diversion costs were somewhat higher. A1l work
was completed within the amount originally requested from BPA.

Summary and Conclusions

A majority of contract tasks have been comleted in the first nine months of
the project. This includes establishment of more than an acre of high quality
coho rearing habitat (off-channel development). Water can now be directed
into the pond from Fish Creek in summer and fall and both juvenile and adult
fish can migrate between the pond and Fish Creek. Fourteen boulder berm
structures designed to create 350 to 400 vd? of additional spawning_habitat
were built; this is three more structures likely providing 75-80 yd

spawning habitat more than originally proposed. Observation of these projects
during winter flood flows indicated the structures were performing well.
Following winter flood events, minor maintenance work may be necessary in FY
‘84, Riparian planting will be done in the spring of 1984, The area to be
planted has been reduced, but should not compromise the recovery of stream
shading or the objective of lowering summer water temperatures. The Fish
Creek Evaluation completed its second season, expanding its scope to include
the enhancement projects funded by BPA, While costs varied from original
estimates for individual projects, the overall budget was within the amount
originally requested from BPA.



BUDGET

Habitat |morovement Budget

A Per sonnet $11. 268. 56
B. Travel/Per Diem 921. 65
C. Equi prment / Suppl i es
Expendabl e 481. 07

Subt otal (A+B+C) 12,678. 28
D. Admi ni strative Overhead 2,398. 23
E. Contract Costs

L Fish Creek Dff-channel Rearing Pond 24.030. 63

2 Wash Creek Gravel Recruitnent Structures

[included in numbers)

3. Lower Fish Creek Gravel Recruitment Structures 5,117.23

4, Riparian Plantings (Suing of 1984) -
Subtotal | DtE) 28, 147. 86
Phase | Fundi ng 44.217. 37
Habi E :
Phase |1 Funding 30, 000.00
Total Spent to Date S74,217.37

.

Ri parian plantings programmed for Spring 1984 (to assure
planting sucess) estimated to be (total left to spend): 4,383.00



TYPICAL CONSTRUCTION OF A BOULDER BERM

Backhoe moving 3 foot diameter boulder into position.

Backhoe Constructing primary row of boul ders of armof houl der berm Lanmest
boul ders in the reach of streamare used for this row



Secondary rows of |arqge boul ders are placed uostream and downstvam of primary
row of arm of boul der berm

- -/

Arm of boul der berm conpl et ed.



Rp-rap of streambank at access into FHsh Geek



View of pond area from ground | evel during wet period of year, after
compl etion of project work. Ponded water covers a | acre area from 2-5f eet
deep.



Qutlet of 4" dianmeter pipe (valve closed). Pi pk provides up to 1.5 C

additional flow from this outlet, water flows for' 200 feet in an old stream
channel to the pond.
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Preproject condition on | ower Fish Creek |ooking downstream Absence of larqge

structure on this high enerqv streamis believed to be responsible for |ack of
qui et pool water or collection of spawning gravel.

Sy
4

Post project condition on |lower Fish Creek. Series of six boulder bernms were
utilized to create | arge pools necessary to trap spawni ng gravel s.
Approximately 25 sq. yards of gravels are anticipated to accunulate at each
structure



Lower Fish Creek during first winter storm. Berms provide little resistence
to flood flows, vet continue to poool water ubstream of structures.

Close-up of boulder berm during winter storm. Nate wave created by berm.
Area of scour (whitewater) is 4 to 6 feet downstream of berm.



Lower Fish Creek pool area prior to project. Spawiing habitat is parchy and
[imted by numerous boul ders.

Sane site following project conpletion. Poool area expanded by noving pool
control downstream and increasing its height by placenent of boul der berm
Altered hydraulics will likely to result in inproved spawning habitat.
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Abstract

The initiation of the Hood River (Lake Branch) Fish Passage
improvement project was delayed in the BPA Contracting Office
until June 1983. Four prospective consultants were given a
tour of West Fork (Moving) Falls site in August. Rittenhouse-
Zeman and Associates were selected to prepare a feasibility
report for waterfall stabilization. Two reports were received
from the consultant by early December. A third, more detailed
report is now being prepared.

Introduction

This project was initiated to evaluate Moving Falls on the

West Fork Hood River to determine if a migrating rock formation
could be stabilized and long-term fish passage provided. The
removal of a partial migration barrier located further up-
stream on Jlower Lake Branch Creek. Correction of the two

fish passage problems should provide Tfor full utilization

of the West Fork Hood River system for summer steelhead.

Project Area Description

Moving Falls is located near the center of section 14, Town-
ship 1 North, Range 9 East Willamette Merridian. The falls
are located about 1.8 miles downstream (northeast) from the
Lost Lake Road bridge over the West Fork Hood River. The

site is near the “community of Dee and is characterized by

a broad, flat river channel, narrowing at the site of the
falls. During high stream flow the upstream flood plain width
is approximately 100 feet and downstream approximately 60
feet wide.

Approximately ten years ago a small waterfall developed
downstream from the site and began a fairly rapid regression.
Attempts were made by the Department of Fish and Wildlife

to stabilize or prevent the erosion by Ffilling with boulders
and reducing the gradient by blasting. The falls are now at
a height that prevents upstream migration of all but a few
fish.

Results of 1983 Activities

Rittenhouse- Zeman and Associates, Geotechnical Consultants
were selected to identify the erosional mechanisms that
created the falls and submit alternatives and estimated

costs for stabilizing them. Two reports, Phase 1 and Phase |II,
were conpleted and submitted to the Oregon Department of Fish
and Wildlife 1in early December.

7
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The Phase | Report sumarized field explorations and studies
relating to the underlyfng nechanism of the falls regression.
Based on these studies it was concluded that the |ower reach

of the stream has eroded through a resistant |ayer of volcanic
ash and is now cutting deeply into a less resistant |ayer of
sand and gravel.

The Phase |l Report consisted of a catalog of eight design
solutions, each capable of providing sonme neasure of fornmation
stability. Mre that 20 individual designs were considered

in preparation of this report. A nunber of engineering variations
are possible on each of the eight general solutions sited.

Sunmary

Based on the reports prepared by the geotechnical consultant
it appears that there are several feasible engfneering
solutions to stabilizing this wunstable rock formtion and
hence the waterfall.

The partial barrier on Lake Branch Creek was not addressed
during 1983. It was decided that a decision on action at this
site would be delayed until it was determned there was a

feasible solution to the passage probl em downstream on the

West Fork Hood River.

Expedi t ures

The only expediture obligated during the year was $10,000 for
the consultant services.
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Novenber 9, 1983 0 2830

State of Oregon

Departnent of Fish & Wlidlife
506 s. W MII Street

P. 0. Box 3503

Portland, Or. 97208

Attn: Fol kert Menger

Subject: Feasibility Study
Hood River Falls Stabilization/Phase |
Hood River County, Oregon

Gent | enen:

In accordance with our contract dated October 4, 1983 we are submitting our
Phase | report on the subject project.

1.0 PURPOSE AND SCOPE

The purpose of this study is to identify the erosional mechani sns that has

created the falls and subnit alternatives and estimated costs for stabilizing
them The State will be responsible for creating a fish passage if the stabi-
l'ization procedures result in excessive falls heights.

As outlined in our proposal, this Phase | report summarizes our field exolora-
tions and studies relating to the underlying mechani smof the falls regression
Based upon our studies it is our conclusion that the | ower reach of the stream
has eroded through a resistant |ayer of volcanic ash and is now cutting deeply
into a less resistant layer of sand and gravel. Phase Il of our study, con-
sisting of a catalog of design solutions will be available in tw weeks.

2.0 SI TE DESCRI PTI ON
The Site is located in T.IN., R9E, near the center of Sec. 14. The falls
are about 1.8 niles downstream (northeast) fromthe Lost Lake Road bridge over

the river. The site is characterized by a broad, flat river channel, narrow
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ing at the site of the falls. At the tinme of our field work, the falls were
approximately 10 feet high and the pool bel ow them approxi mately 15 feet deep
The stream above the falls is about 60 feet wide and only a few feet deep.
The stream below the falls' is about 25 feet wide and four to eight feet deep
During high water the upstream floodplain wi dth appears to be about 100 feet

wi de and downstream approxi mately 60 feet wi de.

Judging fromthe materials on the surface, the high velocity bed |oad of the

stream i ncludes boulders up to six feet in dianmeter. Any stabilization macha-
nismor structure would have to withstand the inpact of these materials roll-
i ng over, or bouncing upon, it.

3. 0 BACKGROUND

Several years ago a small waterfall devel oped downstream from the site and

began a fairly rapid regression. Attenpts were made by the Department of Fish

& Wldlife to stabilize or prevent the erosion by filling with boul ders and
reducing the gradient by blasting. The falls are now at a height that prevents
upstreammigration of all but a few fish, primarily steel head and chi nook.

4.0 GEOLOGY

The surficial geologic units within this area are nostly of the Cascades
Formation volcanic rock. They consist of basaltic and andesitic flow rock
aggl onerate, tuff breccia and debris flows, with some relatively young intra-
canyon flows. The age of these materials is approxinately 35,000+ years.
This formation accounts for nost of the visible soil and rock around the pro-
ject area. A large lava flow apparently blocked the river about bne nile
downstream creating a natural dam An intracanyon debris flow partially
filled the lake. Materials exposed in the river banks give a cross-section
of these flows.

The ol der rocks, underlying the Cascades Formation, vary from place-to-place

in Hood River County, but at the project site the rocks appear to be Troutdale
Formation equival ent gravels and sands. These materials are partially cemented
but still appear to be highly enmdible under high velocity currents carrying

a boul dery gravel bed | oad.
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5 . O HYDROLQGY

The flow data for the West Fork of the Hood River has been gathered from the
US GS gaging stations at Dee and at Green Point Creek. Geen Point Creek
enpties into the West Fork Hood River aopnxinmately 1.4 miles north of the

site and the Dee gaging station is about 2.3 miles north (downstream of the
site. The Green Point Creek station was only'in operation from 1949-1954,
so flows at the site after that tine nmust be estimated using the Dee station
information minus estimates fromthe Green Point station

The estimated flows through this site are as follows:

Average (50 yrs. @ee; 5 yrs. @xeen Point) 448 cfs
M ni mum (1949 @ee; 1951 @ een Point) 81 cfs
*Maxi mum (1964. @ee; 1953 @x een Point) 13,300 cfs

*The gaging station washed out in the Decenber 23, 1964 flood so the
maxi mum fl ow was based on a daily average.

6.0 EROS | ONAL MECHAN | SVB

The site is located in a deep canyon carved thrmugh vol canic rock and flow

debris. It appears that an ancient river left a boul dery, gravelly sand
deposit in the canyon that was subsequently filled with a volcanic ash fl ow
carrying boulders and gravels. As the flow entered the river channel, it was
probably cool ed i mediately, formng a canyon fill of cemented, boul dery ash.
As the river again began eroding a new channel, the process was slowed by

the cenented ash. Once the river penetrated the base of the ash, the old
stream bed conposed of the gravelly sand was exposed, and being nore suscep-
tible to erosion, these materials were swept more rapidly downstream than the

cenented ash

As the stream deposits erode, the cemented ash tends to stay in-place until

it is sufficiently undercut, then it fails by peeling off in near-vertica
slabs. The result at this point is a waterfall about 10 feet in height. As
the erosional processes continue, the falls wll nove upstream increasing
in height while the downstream side continues to erode, naintaining a rela-
tively flat gradient.
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The erosion to date has proceeded quite rapidly because of another factor.

The channel upstreamfromthe falls is relatively broad and flat while the
downst ream channel is narrow and confined; thus during periods of high flow
the velocity is approxi mately doubl ed as water enters the constricted channel.
The hi gher energy downstream has increased-the erosional rate, slow ng deposi-

tion, while the upstreamerosion is still proceeding rather slowy.

If you have any questions or desire further infornation, please contact the
under si gned.

Respectfully subnmitted,
Rl TTENHOUSE- AEMAN& ASSOCI ATES
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Quaternary older alluvium: Unconsolidated gravel, sand. silt, and cleay located
above floncplains of major strcams and as valley fill of smaller stream volleys:
equitalent to Qua and part of Qva of Neucomb 11969), includes several
terrace devels of varving ages: generally mot subject to flooding excep! n
smaller drainages where scale precludes separate mapping of Qal.

Quaternary older aliuvium of Hood River Valley: Unconsolidated glacial outwash
ond mnor interbedded lacustrine deposits and debris flows [illing Hood River
Valley ; includes basal conglomerate and fluvial sand ot Hood River.

High Cascades volcanic rock:

Cascades Formation: Basaltic and andesttic flow rock aggliomerate, tuff breccia.
and decbns flows of High Cascades volcanic peoks. includes relatively young
vents and intracanyon flows in Mount Defiance grea and Hood River Volicy
({Qba), Wind Rwer (Qvwl., Qvw2), Underuood (Qvu), and Parkdale (Qvp?
arcas. also includes debris flows in Hood Ruwer Velicy (Qdf) and intracanyon
finus tnou ridge crests) south and east of The Dalles (QTV). engineering
propertics and hazards variuble An older Qba unit (Qbal)and o younger unit
(Qba2) avc mopped near Udcll

Miocene flood basalts:

Columbia River Basalt: Extensite flous of densc, dark -gray basaltic lavae of upper
and muddle Yakima Basall: pilloued lavas. tulfs. and thin interbeds locally.
average flow thickness SO feet. extensive scabloand topography at lvucr
elevations: deep, fault-controlicd bedrock failures on stecp valley sides

Bedrock Geology modified after Waters, 197
Sceva. 1966 by J. D. Beaulieu, 1977 973 and

Surficial Geology by J. D. Beaulieu, 1977
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OVERALL VIEW OF FALLS
Note Undercutting






VIEW UPSTREAM FROM FALLS SHOWING
BROAD CHANNEL AND FLOOD PLAIN

Note Boulders 4°.6" in Diameter



VIEW DOWNSTREAM FROM FALLS
SHOWING NARROW, .CONSTRICTED CHANNEL
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Decermber 1, 1983 0 2830

State of Oregon

Department of Fish & Wldlife
506 S. W MII Street

P. 0. Box 3503

Portland, Oregon 97208

Attn:  Fol kert Menger

Subject: Feasibility Study
Hood River Falls Stabilization/Phase 11
Hood River County, Qregon

Gent | enmen:

In accordance with our contract dated Cctober 4, 1983 we are submtting our
Phase Il report on the subject project.

1.0 PURPOSE AND SCOPE

The purpose of this study is to identify the erosional mechanisms that have
created the falls and submt alternatives and estimated costs for stabilizing
them The State will be responsible for fish passage and that Stemis not

di scussed herein.

Phase | of our study consisted of identifying the mechanism of the falls
regression. Qur Phase | report was submitted to you on Novenber 9, 1983.
Phase || of our study, summarized herein, consists of a cataloq of eight de-

sign solutions. In reaching this list, we have considered over 20 designs,
many rejected for reasons cited in this report, ¢f course, a number of varia-

tions are possible on each of the eight general solution; cataloged:

Phase Il of our study will consist of a nore detailed |ook at two or three
of the nost desirable solutions. At the present tinme it appears that the
gabi on 'check dam (Section 3.1), the drilled pier cofferdam (Section 3.5), and
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the vertical cut-off wall (Sectfon 3.7) would be the most practical and cost
effective. We will focus our Phase III report on these solutions unless there
are alternate choices that you wish us to consider.

2.0 DISCUSSION OF DESIGN CONSIDERATIONS .

The Phase I study indicated that principal erosion is occurring in a layer of
partially cemented sand and gravel. This layer underlies the entire falls
area and extends laterally to considerable distances both upstream and down-
stream. All design solutions focus on the protection of this layer by an
erosion resistant cap, by a reduction in strezm velocity, or some combination
of the two. :

In addition,we have considered only solutions that maintain the current stream
configuration. Any significant modifications of river flow are 1ikely to re-
sult in new and unpredictable points of attack. Additional considerations have
included: ‘

-anticipate a bedload containing rounded boulders up to six or eight
feet in diameter.

-avoidance of designs that would result in major debris hang-up (this
can result in channelization of water and erosion of banks).

-protection of banks from scour around any proposed structure; it would
notdbe desirable to substitute horizontal degradation for vertical de-
gradation.

Many of the proposed solutions will require stream diversion during construc-
tion. During summer months, when stream flow is low, it would be re]atively
simple to confine stream flow to one-half of the channel. For the purposes
of this report we have assumed summertime construction.

Historically, the most common solution to stream degradation has been the use
of sills or drop structures, with bank control measures as required. Because
of their proven effectiveness we have concentrated on solutions of this type,
although other design measures have also been considered.

In our catalog of solutions we have included only those designs that appear
practical. Solutions that were rejected are not discussed. However we do make
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note of two solutions that originally held promse, but were subsequently
rejected. The first of these is pressure grouting of the sands and gravels
Due to the partially cemented character of those materials. our grouting con-
sultant will not offer a sufficient guarantee of success to warrant reconend-
ing this solution. Gout penetration may be erratic. W have also elininated
from consideration the use of driven piles or conventionally augered piers.
The cenentation and occasional boul ders make these solutions uncertain. Piers
drilled by air-rotary or down the hole hammer nethods do appear practical

3.0 DESIGN ‘ SOLUTI ONS

The fol | owi ng sol utions appear to us to be practical for erosion control. At
this time we have not extensively studied any of these solutions. This Phase
|l study is intended to provide only rough estimtes of cost and quality.

Mor e extensive analyses will be performed for our Phase ||| study. Life expec-
tancies represent-an opinion as to the mnimum length of time until major main-
tenance or rehabilitation is required.

Low nai ntenance structures anticipate little or no repairs necessary during
the design life. Mdderate maintenance structures anticipate yearly inspections
Wi th occasional repairs necessary follow ng severe storns. H gh naintenance
structures anticipate the need for significant annual repairs.
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3.1 Gabion_Check Dam

Gabi ons consist of wire mesh baskets, backfilled with native gravels. They
are extrenely flexible and have the unique ability to absorb a great deal of
energy wthout failure. In an area such as this, where boul der inpact is
possible, they are usually capped with a layer of heavily reinforced concrete.
One possi bl e gabion configuration is shown on Figure 3.1. This figure illus-
trates a secondary gabion wier and stilling pool below the main damto prevent
scour at the toe. Boulder inpact may cause sone damage and occasional main-

t enance of gabions shoul d be anti ci pat ed.

Esti mated Cost: $100, 000
Estimated Life: 10 years
Mai nt enance: Mbderate

\
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3.2 Concrete Pavement

This solution consists of grading the falls to a uniform slope and paving

the slope with a layer of reinforced concrete. One possible configuration
for this design is shown on Figure 3.2. This solution indicates a bouldery
fill at the downslope end to prevent scour. Other possibilities include a
paved downstream blanket or a small weir and stilling pool. This sketch
shows a curved configuration that approximates the existing falls, a straight
configuration (possibly with a dog-leg) is probably a more likely final de-
sign.

There are several proprietary slope paving systems that may simplify this
construction, including concrete blocks bonded to large reinforcing mats and
interconnected fabric sacks that are field filled with concrete. However,

these methods are normally limited to bank erosion control and we have not

been able to locate a manufacture who would guarantee his system for this appli-
cation (due to boulder impact).

Estimated Cost: $250,000
Estimated Life: 40 years

Maintenance: Low
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3.3 Concrete Wier

A concrete wier is illustrated on Fiqure 3.3. The design concept is similar
to the gabion check dam. This figure illustrates a paved downstream blanket
although a wier and stilling pool is also an option. The figure illustrates
only a partial backfill (to cushion boulder impact) rather than the full
backfill shown with the gabion structure. |If the wier is sufficiently high,
the upstream pool will back water above the falls., and the existing scour

hole will backfill naturally. Alternatively a low wier would require complete
backfill as shown on Figure 3.1 (Gabion Check Dam).

Estimated Cost: $200,000
Estimated Life: 40 years
Maintenance: Low
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3.4 Cabl e Net

This solution consists of flattening the slope, blanketing the slope with
three foot diameter or larger boulders (native) and restraining the boul ders
with a cable grid (approximately two feet on center). The grid would be

held in place by concrete deadnmen or drilled piers. Selected boul ders coul d
be the grid to limt rolling or shifting under the cable, however,

we anticipate that occasional nmaintenance may still be required. This schene
is illustrated on Figure 3.4.

Esti mated Cost: $125, 000
Estimated Life: 10 years
Mai nt enance: Mbderate
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3.5 Drilled Pier Cofferdam
Figure 3.5 illustrates the installation of drilled piers downstream from the

waterfall. The piers could be made virtually any diameter (smaller piers may
require three or four rows for sufficient strength in bending). Piers would
be grouted by tremie methods below the creek bottom and formed above. A
boulder or paved downstream blanket is provided to prevent scour at the toe.
If the cofferdam is sufficiently high, the upstream pool will back water above
the falls, and the existing scour hole will backfill naturally; Alternatively
a low cofferdam would require complete backfill as shown on Figure 3.1 (Gabion
Check Dam).

Estimated Cost: $125,000
Estimated Life: 40 years
Maintenance: Low
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3.6 Steel "H" Pile Wall and Lagging

This scheme (not illustrated) would be similar to the drilled pier solution
(Section 3.5). Holes would be drilled at a six to 10 foot spacing and heavy
steel "H" sections installed and grouted in place. Lagging would span

between the "H" sections and backfill placed to absorb impact loading. The
principal advantage is that porous lagging could be provided to prevent hydro-
static pressure buildup behind the wall (allowing a thinner section). Because
the wall is not continuous (as was the drilled pier solution), greater pier

penetration is required for this design.

Estimated Cost: $125,000
Estimated Life: 20 years
Maintenance: Low
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3.7 Vertical Cut-Off Wall
For this scheme a slot is excavated behind the existing falls and a concrete

wall is poured in place. To reduce wall thickness and depth, we have included
a tie back anchor. Eventually the falls will regress to the wall location and
a second phase of construction will be necessary to install toe protection
(probably boulder rip-rap) at the downstream face to prevent scour. This de-
sign is shown on Figure 3.7.

Estimated Cost: $150,000
Estimated Life: 40 years
Maintenance: Low
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3.8 Arnor/ Ri p- Rap

Heavy armor rock can be provided to resist erosion. This solution is shown
schematically in Figure 3.8. Athough not subject to rigorous analyses, it

I's probable that angul ar basalt quarry rock in the range of seven to eight

feet in diameter would be adequate to resist erosion. Aternatively many
other waste type nmaterials may be available locally, including crushed auto-
mobi | e bodi es, waste concrete bl ocks, concrete pile cut offs and simlar
materials. Some of these items could be |ashed together with cable to increase
stability. The principal disadvantage of this type of solution is that it can
| ead to debris hang-up, channelization of water and sonewhat unpredictable

poi nts of new erosion. Undercutting of banks woul d be a major concern and

mai ntenance Wi Il certainly be required, but this design could potentially be
very econom cal .

Estimated Cost: $40,000 - $60, 000
Estimated Life: 5 years
Mai nt enance: Hi gh
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If you have any questions or desire further information, please contact the

under si gned.

Respectful [y submtted,
RI TTENHOUSE- ZEMAN& ASSQOCI ATES

Terry N. Craven, P.E o
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LAKE BRANCH FI SH HABI TAT | MPROVEMENT

FY 83 ACCOVPLI SHVENT REPCRT
ABSTRACT

Lake Branch, a major tributary to the Wst Fork Hood River is a consistent
producer of summer steel head. The average habitat 'condition of Lake Branch is
consi dered good but snolt habitat capability is limted by obstructed upstream
passage and locally linmted spawning and rearing habitat. The objectives of
this project are to provide unobstructed passage through National Forest |and
and i nprove the spawning and rearing habitat.

The project constructed nine rock berns at RM 5.5 two gabions at RM 7.5
and partially renoved one log jamat RM 7.2

Five of the rock berns at RM 5.5 are v-shaped to collect spawning gravel and
inmprove rearing habitat. The bernms were constructed by a Cat 225 Excavator

wi th opposable thunmb. The excavator noved instream boulders into
v-structures. The structures were built with a one foot difference in water
surface el evation between vertices. The |egs of individual bernms were set
approxi mately one foot higher in water surface el evation than the respective
vertices. Notches were built into the vertices to facilitate passage and poo
formation

The other four bernms were constructed with instream boul ders to inprove |ow
flow rearing habitat. The excavator was used to confine low flows to one
channel and increase the pool area and depth.

The gabions at R M 7.5 were constructed in two layers. The bottom | ayer was
made up of baskets 6 long x 18" high x 3 wi de. The bottomlayer was buried
12 inches into the channel substrate. The top baskets are 6 |ong x 12" high
by 3' wide, and set on the bottom |ayer in an overlapping fashion. The
baskets are connected by wire ties, soil anchor stakes and 3/8" wire rope
connected to deadnen

Log jam partial renmoval was acconplished using a four person crew and
chainsaws. Two channels were cut through the jamat RM 7.2, allow ng

unobstructed passage but maintaining logs facilitating gravel collection and
pool formation.

42



LAKE BRANCH FI SH HABI TAT | MPROVENMENT

FY 83 ACCOWPLI SHVENT REPORT

| NTRODUCTI ON

Lake Branch, a tributary to the West Fork Hood River, is an inmportant producer
of summer steelhead in the Hood River drainage. The Oregon Departnent of Fish
and Wldlife (CDOF&W augnents natural production with hatchery produced sumrer
steel head smolts. A population of wild winter steelhead inhabits the Hood

Ri ver Drainage, but the extent to which winter steelhead utilize Lake Branch
is not known.

The Forest Service surveyed Lake Branch during the summer of 1981. The
average habitat condition of Lake Branch is considered to be good, but snolt
habitat capability is dimnished by obstructed upstream passage, locally
limted spawning habitat and rearing habitat.

The purpose of this project was to provide unobstructed upstream passage

t hrough National Forest land and increase the anount and quality of spawning
and rearing habitat. Eleven instream structures designed to inprove
spawni ng/ rearing habitat were constructed and one log jamat river mile (R M)
7.2 partially removed. The eleven structures consisted of nine rock berns at
R M 5.5 and two gabions at RM 7.5. The project represents the first year

of a proposed five-year anadromous fish enhancenent project on Lake Branch. A
conpani on project was initiated by ODF&Win FY 1983 to provide unobstructed
passage through private |and.

DESCRI PTI ON OF PROJECT AREA

The rock berms at R M 5.5 are located in Reach V as described in the Lake
Branch stream survey. The overall aquatic habitat condition in this reach is
rated as good but sixty-seven percent of the 162 square yards of avail able
gravel has been rated as nmarginal. A boul der/rubble conposition domnates the
channel substrate of R M 5.5. Spawning gravels are mainly |ocated on the
channel margins. During low flows, control depth is about one foot. Larger
pools in the reach are 1-3 feet deep with noderate cover, but are linited
within the project area. It is felt that suitable spawning material is being
routed through the systembut the reach in the project area |acks the
structural components, i.e. large logs, to trap the gravel in the nain
channel. This assunption is based upon observation of gravel collection
behind log jams in adjacent reaches.

The log jans and site for the gabions are within Reach VI as identified in the
stream survey. The habitat condition score is rated as good, |owered from
excel l ent due to | ow sumer flows. This reach contains an estinated 38% of

t he spawni ng gravel in Lake Branch, but 70% of these gravels are rated as
mar gi nal because of potentially inadequate flow during |low flow years. Many
of the available spawning gravels are associated with |arge woody debris.
Rearing habitat in the reach is considered good to excellent especially where
associ ated with concentrations of |arge woody debris.

The site where the gabions were installed is at approximately RM 7.5. The
site is adjacent to a current road crossing. The site was chosen because of
easy access and the poor quality of the spawning gravel, substrate being

domi nated by cobble. The gabion site |acks instream | arge woody debris needed
for the formation of quality spawning and rearing habitat.



METHODS/MATERIALS AND RESULTS

All habitat improvement work involved with this project, except the log jam

partial removal, was performed by contract. Forest Service personnel were
used for the log jams.

A consultant, John F. Orsborn, P.E., provided recommendations on project and
structure design.

1.

V-Rock Berms, Spawning/Rearing Habitat Improvement

The Ffive V-rock berms at R.M. 5.5 were designed to collect spawning
gravel and provide rearing habitat. It is expected that the upstream
portions of the V"s will collect gravel, while plunge pools will

develop downstream of the vertex. The structures themselves should
also provide some cover for young Ffish.

The berms were constructed using a Cat 225 Backhoe/Excavator with
opposable thumb. The berm construction involved rearranging material
in the channel. The contract was written for this portion at an
hourly rate and the District fisheries biologist and hydrologist
directed the work. The biologist and hydrologist pointed out where
the berms would be located and then directed the contractor in rock
selection, placement and berm construction. The thumb on the backhoe
was an especially useful tool for picking up and placing individual
rocks.

The berms were constructed at a one foot elevation differential
between the vertices. The legs of each berm (Figure 3) were set at
an approximate 30-850 angle to the bank and the legs were
constructed so that the vertex is approximately one foot lower than
the ends of the legs. The largest rock available was used as the key
stones. Smaller rocks were used to ramp the upstream and downstream
sides of the berms. The material for the berms was generally
obtained from the upstream side of the berm site. By taking material
from upstream, rock was removed from the gravel collection area and
the downstream side of the berm was undisturbed. The upstream
portions of the berms were ramped at approximately 30-359 (visual
estimate) and the downstream side ramped at about 459 (visual
estimate). Width of the berms varied with material. If most of the
material for a leg was relatively small, the leg was made broader to
ensure stability.

A notch was built into the vertex of each structure to concentrate
flows for fish passage and to facilitate pool development. The
notches were constructed around existing stable rock and varied from
about I'w x I1°d to 3"w x 2°d.

Plunge pools were excavated downstream of the vertices. The pools
are several feet deep and across, and armored with rock. The pools
will provide starting points for fish passage through the vertex and
provide rearing habitat.

A large log was keyed into the right hand bank and end of the leg of
berm 3. The log extends downstream and was placed to provide cover
for juvenile fish.



2. Rearing Berms

The rearing berms were constructed at approximately R.M. 5.5,
upstream of the V-berms. The primary objective is to improve low
flow rearing habitat. A Cat 225 was also used for this portion of
the project to rearrange instream boulders, building upon the
natural stream structure. The channel in the reach is divided by
a natural berm of large rock. The low flow is directed down the
left hand channel, but some spills down the right hand or high
flow channel. The project extended the existing mid-channel berm
to partially block the high flow channel, thus concentrating low
flows in the low flow channel along the left bank. Four natural
rock berms were enhanced using large rock, the mid-channel berm,
and natural pools associated with the berms deepened. Care was
taken to maintain large rock in the high flow channel to prevent
high flows from down cutting the channel. The canbination of
forcing low flow down one channel, enlarging pools by excavating
and building berms will hopefully increase pool size and depth,
improving low flow habitat.

3. Log Jams

The log jam partial removal was performed using chainsaws and hand
crews. No work was performed on a log jam at R.M. 6.8. Review of
this jam prior to removal showed that the river had cut under and
around the jam allowing unobstructed passage.

A four person crew using chainsaws completed the partial removal
of the log jam at R.M. 7.2. The District fisheries biologist and
hydrologist were part of the crew and selected the material to be
removed. The removal involved bucking logs and debris into
moveable pieces and hand moving the debris above the high water
line. Two channels were cut through the jam leaving intact as
many of the structural logs as possible. Hopefully the river will
cut down through the channels as observed at R.M. 6.8 thereby
allowing passage even if the openings jam again. Protection of
structural logs should maintain much of the spawning and rearing
habitat associated with the jam.

Gabions

The gabions were constructed at R.M. 7.5. The gabions are
V-shaped and made from standard gabion material. The gabions were
set on an approximate one foot differential elevation change
between the vertices. Legs of the individual structures are
approximately one foot higher in elevation than the respective
vertices. A notch was initially planned for the vertex but later
dropped. It was felt upon discussion with the assistant forest
fisheries biologist that the elevation difference between the
vertex and legs would be sufficient to concentrate flows, and
combined with the low height of the structures, would allow
passage in moderate to high flows, A plunge pool was excavated
below each vertex.



The First step in construction was to excavate a bed one foot deep
in the river bottom. River rock was then used to prepare a
relatively flat bed for the baskets. Two layers of baskets were
used. The original plan called for using a single layer of
baskets 36" deep x 6" wide x 3" across, buried 18" into the
channel. Discussions with other biologist, both on and off
Forest, suggested using two layers of baskets and therefore the
design was changed. The lower layer (Figure 16) was built using
baskets 18" deep x 6" long x 3" wide. This layer was buried 12"
into the channel. The upper layer consisted of baskets 12" deep x
6" long x 3" wide set in an overlapping fashion. The upper and
lower layers were connected by tying overlpping baskets together
with wire. Two-inch steel pipe was placed through the top and
bottom baskets, one per basket. Wire rope, 3/8" diameter was run
through the tops of the steel pipes and anchored to deadmen at the
ends of the structures. The deadmen were buried three feet deep,
approximately 15 feet from the end of the baskets. The deadmen
consisted of logs, 6" long by about 36" diameter. The wire rope
was wrapped around the deadmen three times and secured with three
cable clamps. The ends of the gabions extended at least six feet
into the banks with the upper baskets extending three feet beyond
the lower baskets. Excavated slopes were backfilled to normal
slope contour and the ends of the gabions rip-rapped with rock.
The original plan called for excavating 3-5 feet into the banks
but was-changed to six feet due to ground conditions and use of
six foot baskets.

The Cat 225 was used for excavation and backfilling of the
gabions. The baskets were hand filled with rock.

Backfill from the excavation of gabion bed and material from the
upstream side of the structures was used to ramp the upstream
sides of the gabions in an attempt to increase stability. Removal
of material from upstream of the structures should help gravel
catchment.

The gabions were built by contract-and payment was by the cubic
yard installed. -



SUMMARY AND CONCLUSIONS

All planned structures and activities were completed by mid-October, 1983.
How well project objectives were met will not be known until the project has
been monitored for several years. The end product appears most satisfactory
at this point and the District is pleased with the initial results.

Originally, St was planned that the machine would move between berm sites by
travelling In the channel. It was found that it may be more desirable to keep
movement in the-channel to a minimum. Movement of a large track-mounted
machine in the channel can cause excessive wear on the machinery. Movement in
the channel can also require that large rock to be used as key stones for
berms be moved. It was felt that large rock naturally in-place where a berm
is to be constructed should not be disturbed to insure stability of the
structure.

During construction it was decided that the machine would move between berm
sites on the right-hand bank floodplain. The floodplain is heavily vegetated
with alder which should recover rapidly-after distrubance. Movement between
sites was restricted to a path 10-20 feet from the channel margin thus
protecting most stream adjacent vegetation and bank stability. The machine
path was then blocked with logs, and large rocks replaced to prevent the river
from creating a new channel. The elevation of the path, material replaced,
and rapid revegetation by alder should prevent any channel alteration during
high flows.

Gabion sites should be carefully surveyed and located permanently with
benchmarks and reference points. Such a procedure would make checking for
contract compliance fairly quick and easy, and reduce the time required for an
inspector to be present.

The gabion contract should require written acceptance by the Contracting
Officer"s Representative of the lower layer of baskets prior to placing the
upper layer, as it is difficult to check for compliance after the upper layer
is installed.
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Figure 1 -Typical view of Reach V before construction of V-berns.



Figure 2 - Site of gabion structures before construction.
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Figure 4 - @pposable thumb on Cat 225.



Figure 5 - Rock Berm construction.



Figure 6 - Completed rock®berm #3.



Figure 7 - Completed rock berms, looking upstream.



Completed rock berms, looking downstream.

Figure 8 -



Figure 9 - Rearing pool reach before construction.
lop - looking downstream, Bottom - looking upstream.



Figure 10 - Rearing pool construction.



Figure 11 - Rearing pools, mid channel berm.



Figure 12 - Rearing pools, Jooking downstreanm.



Figure 13 = Log jam, prior to partial removal.



Figure 14

Passage openings cut through | og Jam



Figure 14 - Passage openings cut through log jam.



Figure 15 - Log jam partial removal.
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Figure 17 - Bottom layer of baskets with soil anchor stakes.
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Figure 18 - Hand filling gabion baskets.
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ABSTRACT

This quarterly report reviews the tasks perforned for Phase 1
of the Trout Creek Riparian Restoration Project. Tasks 1.1 through
1.6 were done as described in the project proposal. Northwest
Bi ol ogi cal Consulting has established contact with the pertinent
resource and |and managenent agencies. Project coordination was
aconpl i shed by neetings w th agenci es and | andowners. Aerial photo
interpretation and nmapping was integrated for fisheries, wldlife,
botany, and geonorphology. Inventory nethodol ogi es were devel oped
for the fisheries and botany disciplines. Finally, hydrological

data was evaluated and pertinent information was produced for the
wat er shed.
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INTRODUCTION

In Septenber 1983, the Bonneville Power Admnistration
contracted Northwest Biological Consulting (NBC) to develop and
inventory and watershed restoration plan for the Trout Creek basin
in Central Oregon. The restoration effort was designed to be .
conprehensive, and includes direct participation by the O egon.
Departnment of Fish and Wldlife (ODFW, the Soil Conservation
Service (SCS), and the Jefferson County Soil and \Water Conservation
District (SWD), ODFW has provided technical input, while SCS and
SWCD project responsibilities have focused on |andowner |iason and
coordination with other agencies.

The project is designed to provide an integrative overview of
the Trout O eek watershed, analyze key factors affecting anadromnous
fish production, and then develop a conprehensive plan to restore
anadromous fish runs in the drainage. The project is an outgrowh
of the Northwest Power Planning Council's Fish and Wldlife
Program which makes off-site mtigation of anadronous fish |osses
due to dam building a priority among Federal and State power-
produci ng agenci es,

The riparian habitat restoration program is being conducted in
two phases. Phase 1 is a basin overview and air photo analysis of
Trout Creek and its major tributaries, and devel opnent of field
met hodol ogy, Phase 2 is a conprehensive field study and analysis,
and devel opment of a restoration plan for the drainage, This is
the final report for Phase 1.

The contract for Phase 1 identified a number of specific tasks
to be conpleted in order to meet contract requirenents. W would
like to list these tasks, and briefly describe what we have done
for each.

Task 1.1 Agency Contact and Coordination. NBC staff have met
with agency personnel from the Oegon Department of
Fish and Wldlife, the Soil Conservation Service,
the U S. Forest Service, the Bureau of Land
Managenent, and the Oregon Departnent of Public

1




Task 1.2

Wrks (Waternaster), as well as menbers of the
Jefferson County Soil and \Water Conservation
District Board, staff nenbers of the Oregon Natural
Heritage Program and specialists at the University
of California and el sewhere. Appendix A gives a
list of contacts nmade during Phase 1, and the dates
on which they were contacted.

Onsite Project Coordination. Several coordination
meetings were held with scs, NBC, ODFW the SWCD,
and Trout Creek basin |andowners, and mnutes of
these neetings were taken and summarized. Recently,
the neeting format has been changed, and the
coordination meetings are now included in the
monthly SWCD Board meetings.

NBC staff have met with approximately 25 | andowners
in the Trout Creek basin. The general scope of the
project and the inventory techniques being used were
presented, and conments were invited regarding
stream survey procedures. |n sone cases the
ranchers observed the field crews taking

measur ement s.

Task 1.3 Aerial Photography. Aerial photographs were

obtained for the Trout Creek and its major
tributaries (Ward Creek, Ten Mle Creek, Antelope
Creek, Little Trout Creek, Big Wetstone Creek, Hay
Creek, W lson Creek, Little Wilow Creek, Amty .
Creek, and all tributaries of Trout Creek in the
Cchoco National Forest). Vertical color photographs
were taken at a scale of 1:3,000 using a 70 nm
camera. 219 photos were available from CDFW an
addi tional 1200 were taken as part of this contract
in order to conplete coverage of Trout Creek and
tributaries. A flight index map of the photos taken
for this project is included as Appendix B
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Task 1.4 Riparian Habitat Photographic Evaluation. This step

Task 1.5

i nvol ved anal ysis of the air photos and ot her
information and mapping significant fisheries,
wildlife, vegetative, geonorphic, and other features
for Trout Oreek and its mjor tributaries. Each
specialist mapped key features for his discipline on
a clear acetate overlay of a 1:24,000 USGS

t opographic map of the area (for nore information on
how this was done, 'please refer to the follow ng
sections of this report). These maps were |ater
conpiled into conposite overlays for 18 stream
reaches within the drainage. Appendix Cis the
result of this effort, and displays fisheries,

geonor phic, vegetation and wildlife information on
nmyl ar overlays of topographic base naps.

Fiel d Eval uati on Met hodol ogy and Testing I nventory
Techniques. Field verification of elenments mapped
from aerial photographs was undertaken by the
specialist for each discipline. In addition, field
i nventory nethodol ogies were devel oped for fisheries
and riparian vegetation assessnent work. The
fisheries and vegetation sections which follow
explain how these nethods were selected, refined and
field tested.

Task 1.6 Hydrology. The project hydrol ogy specialist, Dnnis

#arr—has—evaluated t he historical flowand
precipititon data for the Trout Creek watershed.
He—hec_also produced wat ershed profiles, cross
sections, flow exceedence curves, and other
pertinent information which will be used in the
engi neering design and stream rehabilitation
prescriptions. (refer to the hydrology section for
nmore details)



"he follow ng sections of this report explain in detail how
each resource was analyzed in Phase 1 and the results of this
analysis. They also take an integrated |ook at the Trout Creek
basin, correlating the results of each assessnent with those of
other resources. W urge you to read these sections for nore
detailed information on the points listed above and for a nore
detailed assessnent of the watershed.



OVERVI EW o THE TROUT CREEK WATERSHED

Trout Creek is a major tributary -of the |lower Deschutes River
In Central oegon. The creek rises in the Cchoco Muntains, and
flows fifty mles northwest before enptying into the Deschutes 68
mles north of the city of Bend (Figure 1).

The Trout Creek watershed covers roughly 750 square mles
(480,000 acres) of land in Jefferson and Wasco counti es.
Agriculture is the predomnant |and use; the western third of the
watershed is predomnantly cropland, with mnt, potatoes, wheat
and alfalfa being major crops. The eastern two-thirds of the
drainage is used for livestock grazing, with cropland (alfalfa,
sweet clover, hay) in the valley bottons. Comrercial | ogging
occurs in the southeastern part of the watershed, and there are
several mnes in the drainage.

There are 132 separate |andowners in the drainage.
Approximately 23,000 acres of the Trout Creek watershed are within
the Cchoco National Forest; alnost all the remainder is privately
owned. The Haycreek Ranch (45,000 acres), D anond International
(36,000 acres), and the MDonald Ranch (23,000 acres) are the
| arge blocks of land in the basin. Mst other blocks of private
| and are smaller, averaging from320 to 6,500 acres. Appendix D
shows |and ownership and lists |andowners i the Trout Ceek
Basi n.

The Trout Creek watershed is located largely within the H gh
Lava Plains and Col unbia Plateau physiographic province, with the
southeastern third of the drainage lying in the Cchoco, Blue and
WVl | owa Mount ai ns province. Elevation ranges from 1380 to 5940
feet above sea level. dimte in the watersheds is characterized
by hot summers and cold winters, with recorded tenperatures
ranging from-28 to 100 F. Precipitation varies from less than 10
inches annually on the western edge of the watershed to over 25
inches in the Gchoco Muntains. A |ower el evations nost
precipitation falls as rain, while nost falls as snow in the
mount ains. The bulk of the watershed's precipitation falls from
Cctober through March, although summer thunderstorns can also drop

substantial amounts of noisture.
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The Trout Creek watershed is underlain predomnantly by
vol canic bedrock of recent origin. Small portions of the
wat ershed are conposed of shale and sandstone of Mesozoic origin;
the rest is underlain by basalt, ash, and other volcanic material
laid down within the last 55 mllion years.

Soils in the Trout Oeek area are derived from several
sources, including weathered bedrock, ash and pumce from
geol ogically recent volcanic eruptions, alluvium deposited at the
base of nountains or cliffs or washed down in streans, and w nd-
deposited |oess. Slope and aspect have had a significant
influence on soil formation and vegetation, particularly in
sheltered areas where -volcanic ash deposits have remained to
create deep, moist soils.

The hydrology of the Trout Creek basin is typical of sem-
arid watersheds that have areas high enough to receive snow. The
majority of the streans head in the Qchoco Muntains, which
receive the highest precipitation in the drainage (the Cchocos
provide 37% of the water yield of Trout Creek, even though they
only conprise 17% of the watershed). The upper tributaries of
Trout Creek and Hay Oreek are perennial streans whose flows are
dependent on Cchoco Muntain's snowrelt. Qher perennial streans
are maintained by springs.

Stream flows in Trout Creek have varied from 25 cubic feet
per second (cfs) to 3,000 cfs during the last 15 years. Flows are
hi ghest from January through April, with the largest flows
occuring in March. August, Septenber and Cctober are the |owflow
months, with mninum flows in Septenmber. It is not unusual for
many tributaries and even parts of Trout Creek itself to flow
intermttently during late summer and early fall.

There are three nmajor types of native vegetation in Trout
Creek: conifer forest, high desert, and riparian comunities. The
coni ferous forest grades fromm xed conifer (Douglas fir-larch-
white fir) to Ponderosa pine; the high desert is nade up of
juni per woodl and, sagebrush steppe, canyon, and bunchgrass
communities. The riparian comunities include wllow and alder
woodl and, meadows, marsh, and open water. Mich of the sagebrush



steepe and alnost all of the bunchgrass have been converted to
cropland, as have many neadow areas. Alnost all the remainder is
grazed by Iivestock.

Mre than 300 fish and wildlife species are found in the
drainage. Trout Creek supports nule deer, elk, chukar and other
game species, golden eagle, prairie falcon and other raptors, and
numer ous nongame species. Historically, the watershed supported
chinook salnon, steelhead and rainbow trout populations.
Currently, the basis supports summer steelhead and rainbow trout.

Although the first white explorers cane into Trout Creek in
the 1820's. it wasn't until the discovery of gold in the John Day
Country during the 1860's that white settlers began nmoving into
the basin. The lush meadows and fertile soils of the Trout,

Antel ope and Hay Creek drainages attracted early stocknmen, and
ranching operations were established throughout the drainage by
the 1870's. Sone of the largest cattle and sheep ranches in the
Pacific Northwest were developed in the Trout Creek watershed
(Soil Conservation Serivce, 1970). The railroad line was built to
Shani ko Junction (2 mles north of the Trout C eek-Buckhollow
Creek divide) in 1900, and between 1900 and 1911 Shani ko was one
of the largest wool-shipping stations in the world.

Starting in the 1880's farmng became wi dely established in
the basin. Farmng in the Trout Creek watershed got a major boost
with the conpletion of the Deschutes Project in 1946, which
assured a reliable water supply for irrigators in nmany parts of
the Trout Creek watershed. Agriculture renmains the najor
occupation in the watershed, with irrigated farmand in the [|ower
el evations and the western side of the drainage, and ranching
t hr oughout the renai nder.



FI SHERI ES

Wat ershed Overvi ew

Trout Creek is a sixth order streamwhich drains into the
Deschutes River at river mle 88.5. It is the largest on the east
side of the Deschutes below Pelton Dam and has significant
anadronous fish production potential. This large tributary is
therefore highly significant for neeting the Northwest Power
Planning Councils's primary goal of restoring natural production
of salnmon and steelhead in the Colunbia River Basin.

The Trout Creek Wtershed has been intensively grazed for the
| ast one hundred years and watershed alternations and extensive
riparian habitat degradation have severely depleted anadronous
fish populations. Historically, the watershed supported chinook
sal non and steelhead trout populations. There were. also viable
popul ati ons of rainbow trout. Currently, the basin supports only
a run of about 250 adult summer steelhead trout (United States
Bureau of Reclamation 1981). and some rainbow trout. The summrer
steelhead is considered the nost valuable fish species in the
| ower Deschutes River (USBR, 1981). The degraded habitat of Trout
Creek has been the primary factor for the declining production of
sal noni ds,

Water and related resource problens are the limting factors
for steelhead production in the Trout Creek watershed. Average
annual precipitation ranges from about 10 inches a year along the
western edge of the watershed, to approximately 25 inches of the
sout heastern corner (Cchoco Muntains). Al but the upper reaches
of Trout Creek, and a few tributaries, frequently have inter-
mttent sunmmrer and fall flows. Mst of the drainage also has
excessi ve water tenpeeatures which are liniting for sal nonid
production during the summer nonths. Additionally, nost of Trout
Creek is appropriated for irrigation, leaving little or no water
for other uses. Finally, there are several unscreened water
diversions on the creek which operate during the downstream
mgration of steelhead juveniles.
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There are approxi mately 140 streamimles in the watershed and
about 85% of those mles have riparian problens (U S. Fish and
Wldlife Service and National Marine Fisheries Service, 1981).
However, thereis also potential impovement with rehabilitation
efforts for about 120 mles (USFWS and Nnws, 1981). These efforts
woul d probably make Trout Creek one of the highest producers of
wi | d anadromus stocks for the | ower Deschutes River. And
nmoreover, since the Deschutes R ver system supports several of the
| argest remaining stocks of wld runs of anadronmous fish in
eastern Oregon, the significance of Trout Creek is further
enmphasi zed.

| nt roducti on

The three primary responsibilities of the senior fisheries
staff for Phase |I of the project have been performed as follows:

1. Agency/ Landowner Contact and Coordination. The senior
fisheries staff have established contact with the Oregon
Department of Fish and Wldlife (COFW, the US. Forest Service
(USF), the Soil and Water Conservation District (SWD), and the
Soi|l Conservation Service (SCS). Contacts for nost of the Trout
Creek property owners have al so been initiated. To date, four
agency coordination neetings, and one public neeting' have been
held to coordinate the projects with the | andowners and affected
agencies. The fisheries staff have presented their general plans
for surveying the watershed and have also invited comments on
procedures,

2. Developrment of Stream Survey Methodology. A fisheries
field inventory nethodology for the Trout Creek watershed was
devel oped fromfield forms used by ODFW USFS, and the Bureau of
Land Management, Al existing field inventory nethodol ogies which
are currently being used for |ower Deschutes River tributaries
were incorporated. Northwest Biological Consulting (NBC) worked
closely with ODFW to develop a survey format which would provide
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enough information for the decision nmaking/prescription process.
The final field methodol ogy was reviewed against the project
objectives by the senior staff biologists for reliability and
accuracy.

Met hodol ogy

The first task was the devel opment of a field form which
accounted for the project objectives. Existing field inventory
met hodol ogies and forms used by CDFW and other agencies were
adapted and nodified as necessary to acconplish this goal.

The basic form utilized was devel oped by CDFW for stream
riparian habitat inventory. Additions to this form include total
stream shading, riparian shading, stream channel profile, pool/
riffle inventory, spawning inventory, photo record, channel
stability evaluation, and special features forns. These additions
were necessary to obtain a conplete overview of all problem areas,
avail abl e habitat, and potential for habitat inprovement in the
basin. The final fisheries formis shown in Figure 1. Apendix E
gives a detailed description of the stream survey nethodol ogy
devel oped for the project.

Field Testing of Methodol ogy

The inventory methodol ogy was devel oped in phases, and
representative areas in the watershed were field tested. After
initial field testing it was decided that rating quality for every
pool and riffle would be very tine consumng, as surveyors could
only cover 3/4to 1 mle per day. It was felt that a percentage
of pools in each section could be rated to represent the pool
quality in the entire section. Since riffle quality was observed
to change little for a section, only 3 to 5 riffle ratings will be
taken. This will enable us to establish overall quality for a
section.

The final format developed will include neasurements of all
pools and quality ratings for up to 16 pools in every section
Surveyors will observe the first few hundred feet of a section to

11
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determne the sequence that will be needed to obtain ratings for
16 pools. The surveyor will then rate from every pool in a
section to every iourth pool until they reach 16. |n this way
pools will be randomy selected before the section is surveyed.
Rffles will be randomy selected for neasurenent and quality
ratings as the surveyor moves through a section. Due to the
homogeneous habitat in the main stem of Trout Creek and sone
|arger tributaries, 1/2 mle instead of [/4 mle sections will be
done, This will cut the tine involved in surveying wthout
affecting quality. Al other portions of the survey format were
retained as described in the methodol ogy.

3. Aerial_Photo Interpretation. The Trout Creek watershed
color aerial photos (scale 1:3,00) and USGS Quad maps, along wth
additional reference materials, were evaluated for instream and
stream bed features. These features were mapped on draft overlays
of USGS maps at a 1:24,000 scale. Gound truthing was also done
to verify the locations and significance of sone of the features.

Limting factors such as bank erosion, poor pool to riffle
ratios, magrational barriers and irrigation diversions were all
incorporated into the aerial photo interpretations. The
geornor phol ogy of the basin was also considered in this analysis.
This information was used' to establish habitat groups, in relation
to fisheries resources. The habitat groups are sinply collections
of simlar reaches of streans. [Information on aspect, gradient,
| ocation, and riparian cover were also incorporated in the
delineation of the habitat groups.

Habi tat Goups (see Figure 9)

Goup 1. This group incorporates Trout Creek RM (River Mle)
0 to 16, Trout Creek RM 25-39, and Antel ope Creek RM O 4.5. These
reaches are characterized by frequent cut banks and little .no
riparian cover. Apparently, the Arny Corps of Engineers
conpl etely channelized the mainstem of Trout Creek (except RM
16-25) and the streamis still recovering. This work has produced
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a highly unstable channel. The few pools present are ..l ong
"and pool to riffle ratios are about 2 to 8. Mst of the water
diversions in the basin occur in these stream lengths and are of
two types, punp and ditch. abermof gravel was usually
constructed to funnel water towards the diversions. None of the
di versions ..screened and steel head are probably being trapped
in the irrigation ditches. During normal water years the creek is
probably intermttent and water tenperatures would be elevated.
The stream area is also heavily grazed during the winter, and this
will continually contribute to the degraded condition of the
riparian vegation.
The apparent limting factors for fish production are:

1) severe streanbank erosion
2) | ow stream shadi ng
3) poor pool cover
4) unscreened irrigation diversions
5) | ow base flows
6) elevated water tenperature

Goup 2. This group incorporates Trout Ceek RM 16-25 and
the Ward Creek watershed. Since these stream sections flow
through steep canyons, there is a high amount of aspect shading.
s the riparian cover is denser along these streamreaches than
anywhere else in the Trout Creek watershed. The rearing quality
should be extrenely good. Pools are fornmed near the canyon walls
and should be relatively deep. Pool to riffle ratios are also
favorable for juvenile steel head rearing. There appears to be a
smal | amount of bank cutting, but, only at a few sites.

Goup 3. This group includes |lower Hay Creek (RM O 12) and
upper Antelope Creek (RM 4.5-14). Streams in this grouping are
highly channelized and have a significant amunt of streanbank
erosion. The channel has also been incised greatly, and apparent
mgrational barriers (waterfalls) were |coated on each creek (RM
2.0 on Hay Creek, RM 4.5 on Antel ope Creek). Upstream from the
mgrational barriers, the stream channel is narrow, with virtually
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no riparian cover. In normal years the creeks are probably
intermttent streans. These reaches appear to have |limted val ue
in terns of salnonid rearing.
The apparent limting factors for fish production are:

1) severe streanbank erosion

2y low stream shading

3) unscreened irrigation diversions

4) low base flows

5) elevated water tenperatures

6y Mmgrational barriers.

Goup 4. This group incorporates Trout Ceek RM 39-46, Foley
Creek, Opal Creek, and their tributaries. These streans are
characterized by a noderate amount of shading, both riparian and
aspect, some channel encroachment by the road riprap, and a | ow
pool to riffle ratio. Because summer steelhead generally use the
upper sections of watersheds, it is assumed that these reaches
would be inportant for spawning and rearing.

The apparent limting factors for fish production are:

1) low anount of pool habitat
2) | ow base flows

Goup 5. This group includes Ten Mle Creek, Board Hollow
Creek, Oover Springs Creek, Big Wetstone Creek, and Amty Creek.
These perennial streams are large tributaries to Trout Creek.
Mbst are spring-fed, and have a high seasonal runoff. Low summer
flows restrict salnonid rearing. However, these creeks are
probably inportant spawning tributaries.

The apparent limting factors for fish production are:

1) | ow anount of pool habitat
2) | ow base flows

Goup 6. This grouping includes Little Trout Creek, Tub
Springs Creek, Thonmpson Creek, and Gooseberry Creek. These

wat er sheds general |y have an east/west orientation, and are dry or
intermttent, wth little riparian cover. The dry channel is
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generally wide, which indicates that there are high season flows.
This evidence also suggests that these tributaries are probably
Inportant for spawning habitat, but not rearing habitat.
The apparent limting factors for fish production are:
1) | ow base flows
2) elevated water tenperatures

Goup 7. This group incorporates Indian Spring Creek, Cold
Springs Creek, Gub Hollow Creek, and Mid Springs Creek. Indian
Spring, Cold Canp, and Gub Hollow Creeks all enter Antelope Ceek
above the waterfall on the mainstem (RM 4.5). Mid Springs Creek
is a tributary to Trout Creek. It has several large waterfalls
near its mouth because the original channel was noved, probably
during railroad construction. Al of the streams have a good
surmer base flow. Indian Spring, Cold Canmp Creek, and Gub Hollow
Creek flow out of highly dissected basaltic material. These upper
areas have many springs which feed the creeks; The irrigators in
the Mid Springs watershed use diverted Deschutes R ver water and
most of the return flow enters lower Trout Creek. At present,
none of these creeks are inportant in terns of steelhead
production, but they ..significant contributors of cool water to
the Trout Creek basin.

The apparent |imting factors for fish production are:

1) poor access for mgratory fish
2) poor pool cover
3) severe streanbank erosion

Concl usi ons

Water and related resource problens appear to be the ngjor
limting factors for steelhead production in the Trout Creek
Wat ershed. The average annual precipitation is Iow and most of
the creeks have intermttent flows during the critical low flow
period. The stream channel for nost of the basin is wde and
shal low, and water tenperatures usually exceed the upper limt
preferred by rearing steelhead. Because of intensive grazing and
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wat ershed alterations, the rfparian habitat-has al so been severely
degraded. In addition, nost of Trout Creek is appropriated for
irrigation and there are several unscreened water diversions which
operate during the downstream migration of steelhead juveniles.

H storically, the watershed supported chinook salnon,
steel head trout, and rainbow trout populations. Presently, the
basin only supports a run of approxi mately 250 adult sunmer
steel head, and some rainbowtrout. The degraded habitat of Trout
Creek has been the primary factor for the declining production of
sal monids. However, the Trout Creek Watershed still retains a
substantial potential for increased wld fish stock production.
The estimate of annual anadronous sal nonid spawni ng increase from
riparian restoration alone is approximatley 1,300 adult spawners
(USPWs and NwFS, 1981). Coviously, the Trout Creek Watershed
could be a major tributary for the production of anadronous
sal noni ds.
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HYDROLOGY
Cinmate

Cimate of the Trout Creek watershed was determned from
climtological data published by the National \Wather Service in
Cimtological Data for Oregon and data anal yzed by the Oregon
State dinmatol ogist and contained in Soil Survey of Trout
Cr eek- Shani ko Area, Ovegon, jointly published by the Soil
Conservation Service and the Forest Service.

The climate of Trout Oreek basin, which is classified as
sem-arid, is strongly influenced by the Oregon Coast Range and the
Cascade Muntains to the west. Mist air flowing fromthe Pacific
Ccean |oses nost of its noisture as it cools in passing over the
two nmountain ranges. Consequently, the air is very dry as it noves
down the eastern slope of the Cascades and into the Trout Ceek
region, Precipitation increases with elevation in the QGchoco
Mountains at the south end of the Trout Creek watershed.

There are two distinct climatic regimes in the Trout Creek
basin--the plateau, wh-ich covers roughly 80% of the watershed, and
the slopes of the Cchoco Muntains. Table 1 gives the tenperature
and precipitation data for each of these two areas. Data are based
on records from stations both within and outside of the basin.

Average annual precipitation ranges from 10 inches along the
western boundary of the Trout Creek watershed to roughly 25 inches
in the southeastern corner of the watershed (Figure 3). Mean basin
precipitation is about 16 inches per year. According to long-term
weat her ‘records for Midras and Antelope, approxinately 34% of
average annual precipitation occurs from Decenber through February,
23% from March through April, 16% from June through August, and 27%
from Septenber through November.

During the driest period of the year, from July through
September, only about 11%of the average annual precipitation
occurs. There are 50-65 days a year when 0.10 i nches or nore of
precipitation occurs. In the Cchoco Muntains this increases to
75-100 days per year.
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TanLs 1.—Temperalure and precipitation dala
PLaTEAU ARPA

TemperaCure Procipitation
2 years in 10 will have at 1 year in 10 4 years in 10 ] Average
least 4 days with— will have— will have— Maximum| depth
Month Average | Average Avera Average| Maximim| number | of snow
daily dsily. precipl- enow- | depthof | of days | on daye
maximum | minimum | Maximum Minimum tation fall enow on | that have | that have
temperature | temperature Less More Lesa More ground snow enow
equal to or equal to or thso— | than— | than— | than— cover cover
higher than— | lower than—
r. ) op, op, . In. In. In, . n . In.
January...... 40 21 54 -1 1.3 0.6 2.2 0.9 1.4 /] 10 8 4
February.. 40 25 58 7 5.0 .4 2.0 .7 1.0 4 18 5 (]
March.. 52 27 68 15 .9 .2 2.1 .0 .9 2 6 1 2
April_ .. 61 31 " 20 .7 .1 1.8 B .8 1 3 ® 2
AYeeecnncnn 68 36 85 25 L1 .2 2.8 9 1.1 ® ® 0 0
June......... 76 42 92 32 1.0 .2 2.3 .8 L0 ® 0 0 0
July..ceae... 87 47 08 30 .2 .1 .8 2 .3 0 0 0 0
August....... 85 45 97 36 .3 .1 1.2 3 .3 0 0 0 0
September.... n 40 92 20 .5 .2 1.4 3 .5 0 0 0 0
October...... 65 33 81 21 1.0 .3 2.0 .6 .9 ® 3 ®) 3
November.... 50 1 63 12 L4 .3 2.9 1.3 1.6 1 7 1 2
December.... 43 25 87 9 1.4 .4 2.7 1.0 L7 3 8 2 2
Annual.. o3 a3 198 -8 10.8 6.9 14.8 10.- 12,1 17 19 17 4
Ocnoco MounTtaine
January...... 35 16 46 -6 2.2 - 8 3.4 .7 26 19 43 28 1
February. ... 41 20 51 4 1.8 - B 3.1 1.3 1.8 12 36 20 14
March....... 47 22 02 11 1.6 - b 2.6 1.3 1.6 10 a4 10 i1
April. ..., 54 n 73 18 1.3 -2 21 1.1 1.3 3 16 1 4
MAY..ceuue.- 64 a2 80 23 1.7 -8 3.8 1.1 L7 8 4 8 2
June......... 71 a 8¢ 28 1.7 -3 3.6 1.3 .7 2 1
July. . occeaaa- 82 41 93 32 .6 - 1.4 .4 b 0 0 0 0
August.____.. 81 1) 92 31 N | 1 21 .2 .7 0 0 0 0
September._... 76 a6 89 20 .7 | 1.6 .b .8 ® 0 0 0
Qctober_..... 61 30 i 22 L7 -1 3.8 1.1 1.5 1 5 1 3
November.... 44 24 57 12 20 -9 40 23 27 7 14 7 4
December. ... 37 20 47 6 28 0 5.4 1.9 - 12 26 19 7
Aonual._. s8] - ‘90 s —-11 19.4 CX 25.3 ” f4 43 101 10
! These are the best estimates If conditions are average. Because of diferences ? Lesn than one-hall inch.
in exposure and elevation, there sre probably locations within divisions that ¢ Averago annual maximum temperature.
difer from the value shown for particular months by as much as 5 to 10 percent. 8 Average annual minimum temperature.

? Leas than one-halfl day.
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At the lower elevations nost precipitation falls as rain.
There are only 6-8 days a year when snow accunmulates to depths of
an inch or nmore. Typically, this snow nmelts within hours or a few
days at most. In the Cchoco Muntains about a fourth to a third of
annual precipitation falls as snow. Snow depth may reach 3-4 feet,
but a depth of only 15-30 inches is conmmon in nost w nters.

Thunderstornms have occurred in the Trout Oeek watershed every
month of the year but are nost likely to occur in late spring and
throughout the summer. Rainfall intensities during thunderstorms
are relatively high but of short duration and generally confined to
smal| areas . Nonethel ess, thunderstorns can cause |ocalized
fl ooding and soil erosion.

Streanf| ow

The stream system in the Trout creek drainage is typical of
sem-arid areas that have some elevations high enough to receive
snow. The mgjority of streans head in the Cchoco Muntains in the
sout heastern part of the Trout Creek drainage where annual
precipitation is sufficient to suggest forest vegetation. The
upper tributaries of Trout Creek (Amty, Potlid, Big Log, Martin,
and Foley Creeks) and of Hay Oreek (Little WIlow and Aubrey
Creeks) are perennial streans whose flows are dependent on snownelt
in the OCchoco Muntains. Qher perennial streans are naintained by
springs located in the 3,500-4,000 foot elevation, for exanple in
the upper Trout Creek watershed and imediately to the west in the
Hay Creek watershed.

Streanflow data are scarce for the Trout Creek watershed. The
Oregon State Water Resources Departnent naintains a continuously
recording gage on Trout Creek below Anity Creek. This gage
measures streanflow from the generally forested 120 square nmle
watershed in the northern portion of the Qchoco Muntains, where

annual precipitation and runoff are nuch higher than el sewhere in
the Trout Creek watershed. Accuracy of streanflow neasurenents at

this gaging station range from "poor" to "fair".
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Streanfl ow was neasured in Trout Creek 1-1/2 m|es upstream
from Antel ope Creek from 1915 to 1917 and in Hay Creek downstream
fromLittle WIlow Creek in 1915 and 1916. These data are of
little value and have not been included in any analysis. In
addition, a nunber of crest state gaging stations have been
operated throughout the Trout Creek basin, including in Wods
Hol | ow at Ashwood (1960-1979). Antel ope Creek at Antel ope (1959-
1979), and at Sagebrush Creek tributary near Gateway (1957-1982).
Wth the exception of the Waods Hollow site, where flow is neasured
at a culvert outlet from a stock-watering pond, all crest gaging
station's consist of flow through culverts placed in stream
channel s.

Annual Distribution of Streanflow

Table 2 gives the nean nonthly average flows in cubic feet per
second (cfs) for Trout Creek below Amty Creek. These flows were
derived from streanflow data conpiled and published by the State of
Oregon Water Resources Department for water years 1966-1974, 1979-
1978, and 1981-1982. Also given are the range for each nonth and
the standard error of each mean. Means and standard errors are
plotted in Figure 4.
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Table 2. mininmum and maxi num nonthly average flows and
standard er: s of neans for Trout Creek below Amty O eek,
1966- 1982.

Frequency of Annual
Mean M ni mnum Maxi num Standard Error Mont hly  Maxi num

Cct 0. 62 0 2.7 0.21 0
Nov 4.68 0. 26 28.7 2.15 0
Dec 33.0 1.8 107 16. 74 0
Jan 54.6 6.8 130 13. 43 2
Feb 53.2 6.5 75.6 14. 04 2
Mar 56. 1 3.5 156 11. 51 3
pr 53.0 3.6 126 10. 62 3
May 30.9 1.8 59.0 5.72 1
June 10.0 0.63 37.8 2.98 0
Jul 1. 67 0 5.7 0.50 0
Aug 0.54 0 5.2 0.37 0
Sep 0.24 0 0. 65 0. 09 0
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Table 1 and Figure 4 illustrate the bi-nodal pattern of annual
run-of f indicative of much of eastern Oregon. In any given year
maxi mum nonthly average flows may occur in January or February as
a result of snownelt during rainfall or in March or April or even
May, primarily as a result of snowneft.

Streanfl ow thoughout the Trout Creek basin is not
wel | -distributed throughout the year. Low sunmerprecipitation
coupled with high evaporative demand results in extrenely |ow
streanflows in sunmer and early fall. O a unit area basis, the
Trout Creek watershed yields about 1.3 inches per year. This
anounts to about 49,000 acre-feet per year. The drainage area
upstream from the Trout Creek stream gage bel ow Amty Creek (Trout
Creek river mle 36.2) yields 2.8 inches on the average. This
totals about 18,000 acre-feet per year. Thus, 17% of the Trout
Creek basin accounts for 37% of the water yield of Trout Creek at
Its mouth.

About 2,100 acres are irrigated in the Trout Ceek drainage.
Because the irrigation season correspond6 to the lowflow period,
water used for irrigation and lost to evaporation or transpiration
by plants further aggravates the summer |owflow situation. Trout
Creek flows are over appropriated and are not adequate to mneet
irrigation needs in nornmal water years.

Peak Fl ows

Over the 12 years of streanflow record at Trout Creek bel ow
Amty Creek, annual maxinmum instantaneous peak flows have ranged
fromonly 25 cfs in 1977 to 3,000 cfs in 1974. O the six neasured
flows greater than 50 cfs, five have occurred in January,during
Chi nook conditions when rapid nelting of snowpacks is caused by
warm winds and rainfall, O the six smaller annual naxi num fl ows,
three have occurred in March, one each in February, My, and
August. The peak flow of August 6, 1976 resulted froma
t hunderstorm over the Cchoco Muntains.

Annual maxi num instantaneous peak streanflows were tabul ated
(Table 3) and plotted, and a |og-Pearson Type IIl distribution was
fitted to the data according to procedures outlined by the US.
vater Resources Council (1976).
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Table 3. . Ranking of annual maxi mum instantaneous peak streanflows
at Trout Creek below Amty creek, 19664978

Quality of Flow
Ranki ng(m Peak Fl ow Date of Fl ow Return Period(Tr) Measur enent

(cfs) (yr)
1 3, 000 1- 18- 74 13 Poor
2 2,160 4-26-78 6.5 Fai r
3 1, 730 | -17-71 4,3 Good
4 707 | - 20-72 3.2 Good
5 654 | -30-70 2.6 Fair
6 546 | - 20- 67 2.2 Poor
7 251 3-30-69 1.9 Fair
8 149 2-21-68 1.6 Fair
9 143 3-13-66 1.4 Poor
10 86 8- 06- 76 1.3 Fai r
11 33 3-01-73 1.2 Good
12 25 S-10-77 1.1 Fair
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Flow rates and re: .-n perioc are plotted on probability paper
. Figure 5. Plotting .ositions of peak flows were determined by
the Weibull formula

<l

2 |+

Ty = l

1=

w re T; return period in years, N = number of years of record,

a . M=: .king of peak flow among all annual peak flows of record.
From thits Zrequency analysis, peak flows of 2-, 5-, and 10-year
return periods are estimated to 320 cfs, 1,200 cfs, and 2,400 cfs,
respectively. Extension of the frequency curve yields a 20-year
peak flow of 4,200 cfs. Statistics used in this analysis are given
in Appendix F.

Because of the relatively short period of record available for
Trout Creek below Amity Creek, the estimated sizes of the 2-, 5-,
and 10-year peak flows may be larger or smaller than estimated
flows would be if the length of record were several times greater.
It is desirable to compare the Trout Creek data with that of
adjacent or nearby watersheds with physiographic characteristics
similar to those of upper Trout Creek, and adjust the Trout Creek
estimated flows. Howewver, no nearby stations could be used
because they either had flows regulated by upstream dams and
reservoirs, they contained considerably more high elevation land
than does Trout Creek, or their lengths of record were too short.
Consequently, the two streams chosen for the comparative analysis
with Trout Creek are both in the John Day watershed to the east of
Trout Creek. One stream, Camas Creek near Ukiah, Oregon (USGS
Station 14042500) drains 121 square miles compared to 120 square
miles for Trout Creek. The other stream, the North Fork John Day
River (USGS Station 14046000) at Monument, Oregon, drains 2,520
square miles, an area about 3.5 times greater than the entire Trout
Creek wataershed.

Tables 4 and 5 show the ranking of the 20 highest annual
maximum instantaneous peak streamflows at Camas Creek and the North
Fork John Day River. Again, return periods were determined using
the Weibull'formula, and peak flows are plotted in Figures 6 and 7.
Summary statistics for the log-Pearson Type II frequency analysis

are given in Appendices G and H.
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Table 4. Ranking ..f 20 highest annual naxinum instantaneous peak
streanflows of Camas Creek near Ukiah, Oregon, 1932-1981.

Ranki ng (m Peak Flow Date of Flow Return Period (Tr)

(cfs) (yr)

1 3840 | - 30- 65 51

2 2600 3-18-32 25. S
3 2510 S- 0556 17

4 2380 3-13-72 12.8
5 2350 11-12-47 10. 2
6 2080 S-08-52 8.5
7 1860 | -07-48 7.3
8 1650 4- 05-57 6.4
9 1600 3-27-43 s. 7
10 1570 | -16-74 5.1
11 1540 | -23-70 4.6
12 1430 12-11-59 4.2
13 1300 | -25-75 3.9
14 1230 4-08-76 3.6
15 1220 3-22-39 3.4
16 1190 4-28-79 3.2
17 1180 12-29-46 3.0
18 1150 4-14-37 2.8
19 1130 3-25-60 2.7
20 1110 5-05-55 2.6
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Table 5. Ranking of 20 highest annual naxinmum instantaneous peak
streanflows of North Fork John Day River at Mnunment, Oegon 1925

1981 |

Ranki ng (m Peak Flow Date of Flow Return Period (Tr)

(ds) (yr)
| 33, 400 1- 30- 65 S8
2 22,000 3-18-32 29
3 21,100 S-22-48 19. 3
4 20, 900 3-26-52 14.s
5 20, 200 5-08-56 11.6
6 19, 500 3-13-72 9.7
7 18, 900 | -17-74 8.3
8 18, 000 | -24-70 7.2
9 13, 600 (2) 3-28-43 6.4
10 1 -18-71
11 13, soo S -06-79 s.3
12 13, 400 12-29- 45 4.8
13 13, 000 4 -28-78 4.s
14 12, 000 5-12-58 4.1
15 11, 900 4-28-53 3.9
16 11, 800 4-01- 31 3.6
17 11, 000 3-25-39 3.4
18 10,400 (2 2-26-57 3.2
19 5-15-75
20 10, 200 (2) 4- 15- 37 2.9
2-28-40
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Because of the relatively short-term record of streanflow of
Trout Creek, estimated two and five year peak flows are |ower than
those of Camas Creek where length of record is 43 years. Also,
estimated 10 and 20 year peak flows of Trout Creek are higher.
Direct conparison of specific peak flows between Tables 3 and 4
can be made in only one case, the event of January, 1974. This
event was the largest in the record of Trout Creek but was ranked
only tenth for Camas Creek. This probably reflects the |ower
el evation of upper Trout Creek and greater nmelt during rainfall at
Trout Creek in January, 1974.

The highest instantaneous flow neasured in many streans in
eastern Oregon occured on January 30, 1965, as was the case of
both Canmas Creek and North Fork John Day River. Not shown in
Table 6 or 7 is the second |argest flow of record in nuch of
eastern Oegon, that of late Decenber, 1964. Tables 4 and 5 and
Figures 4 and 5 represent annual series flood anal yses. Conse-
quently, only the highest flow in the 1965 water year is |isted,
that of January 30, 1965. Had the streamgage in Trout Creek
bel ow Amty Creek been in operation during the 1965 water vyear,
both the Decenber, 1964 and the January, 1965 flows probably would
have exceeded the highest flow neasured at Trout COreek between
1966 and 1978.

|f the length of record at Trout Creek were longer, say 50
years, then the January 18, 1974 flow would have been ranked no
hi gher than second. Also, nore flow between 720 and 1730 cfs
probably woul d have occured over the 50-year period than occured
during the actual period of record. The resultant flow frequency
curve would be less steep than that shown by the solid line in
Figure 5. The dashed line in Figure 5 is an estimate of what the
flood frequency curve would be if length of flow record were 50
years. Sizes of the 2, 5, 10, and 20 year flows would be 500,
1,250, 2,000, and 2,900 cfs, respectively. These adjusted
estimates provide the basis for estimating flows of simlar return
periods elsewhere in the Trout Oeek drainage.

In Water-Supply Paper 1689, the U S Ceol ogical Survey
devel oped an equation for estimating the nean annual peak flow
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based on drainage area, nean annual runoff, area of |akes, ponds,
etc, and geographical considerations. The equation is given by

Q- 2.36 A9.80 R0.62 L-0.17 G

where Q = mean annual peak flow A = watershed area in square
mles; R = nean annual runoff in inches; L = proportion of

wat ershed in |akes, ponds, etc.; and G - geographic factor. For
Camas Oreek and the North Fork John Day R ver, the mean annual
peak flow determ ned by the above equation agrees well wth that
determned form the I|og-Pearson frequency analyses. For Camas
Creek, the USGS equation estimates 1,200 cfs conpared to 1,100 cfs
by the |og-Pearson method. For the North Fork John Day River, the
respective estimates are 9,220 cfs and 9,500 cfs, For Trout
Creek below Amty Creek the respective estinates are 370 cfs and
320 cfs, much lower than the 500 cfs estimated from the adjusted
curve in Figure 5. For the USGS -equation to estimte a mean.
annual peak of 500 cfs at Trout Creek would necessitate a mean
annual runoff at Trout Creek of 4.3 inches. mhis tends to support
the position of the |lower end of the dashed line in Figure 5 an
amount well above the nmean of 2.8 inches determned, However,
given a longer period of record, which could include the wetter
years in the 1940's and 1950's and the relatively poor accuracy
of streanflow neasurements at Trout Ceek below Amty O eek,
average annual runoff from Trout Creek could be higher than 2.8

i nches.

The USGS equation was used to estinmate nean annual peak flow
for five other locations in the Trout Creek drainage (Table 6 and
7). Mean annual runoff for the various watersheds was estinated
by conparing nmean elevation of each watershed with that of two
wat er sheds whose mean annual runoff has been conputed. A
straight-line relationship was assuned between 1.3 inches of
runoff for 3100 foot Trout Creek basis and 2.8 inces for 4100 foot
upper Trout Creek watershed.

35



Table 6. Values used in USGS Equation Q - 2.36 A0.8 R0.62 L=0.17 G
to produce the results shown in Table 7.

Appri X.
R ver Mean
Watershed Mle Elev. A R L G Q Q Adjy.
(ft.) (mi2y (in) (%) (cfs)  (cfs)
Trout
Creek 36.2 4100 120 2.8 .a 0.8 370 500
25.3 3500 218 2.0 .a 0.8 470 640
12.2 3000 414 1.3 .a 0.8 605 820
8.2 3100 573 1.3 .d 0.8 785 1060
Ant el ope
Creek 8.7 3100 83 1.3 .4 0.8 167 230
2.2 3500 155 2.0 .a 0.8 360 490
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Table 7. Estimated size of peak flows at five locations in the
Trout Creek drainage,

Ri ver Estimated size of peak flow at
Wat er shed Mle 2 yr 5 yr 10 yr 20 yr
......... cfs - ® o o o o o
Trout
Creek 36.2 500 1250 2000 2900
25.3 640 1600 2560 3700
12.2 820 2050 3280 4750
8.2 1060 2650 4240 6150
Ant el ope
Creek 8.7 230 580 920 1330
2.2 490 1230 1960 2840
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GEOMORPHOLOGY

| nt roduction

Streanbank |andforns are strongly influenced by the terrain
through which the streams flow. A brief description of the rocks
and landfornms making up the approxinmately 480,000 acres of the
Trout Creek watershed will help the-reader to understand the
categories into which riparian |andforns have been divided

Physi ography of Trout Creek Basin

The Trout Oreek drainage is essentially a rolling plateau
which varies in elevation from about 2,000 feet at Agency plain, in
the northwest, to 6,000 feet in the Cchoco Muntains in the
southeast. Into this rolling landscape, Trout Creek and its najor
tributaries have eroded broad valleys and steep canyons. \Were the
rocks are hard and strong, as in Degner Canyon, the canyons '
approach 1,000 feet in depth and are quite spectacular. \Were
rocks are soft and weak, as along Mud Springs Creek, the mddle
reaches of Antel ope Creek and the [ ower portion of Hay Creek, the
valleys are a mle or more wide and may |ack definite boundaries.

Geology

That portion of the drainage lying north and west of Antelope
Creek and lower Trout Creek (about [/6 of the basin) is underlain
by nearly level, hard and nuch fractured Col unbia Ri ver Basalts.
This area includes the entire drainages of Tenmle, Ward and I ndian
Spring Ceeks. Shallow, very stoney soils predomnate in the
wat ersheds of these three tributaries. These soils are capable of
absorbing only about 3 inches of rainfall. They therefore,
contribute a great deal of rapid runoff to their respective streans
even though the average annual precipitation is only 10 to 15
inches. In contrast, that portion of the drainage |ying west of
Trout ceek (about 1/7 of the basin) is underlain by poorly

38



cenented sands and gravels with a partial cap of lava flow Soils
are primarily sandy and |oany. They are capable of absorbing a
| arge part of the 10 to 15 inches of precipitation which they
receive and so yield relatively little runoff.

Approximately 1/10 of the drainage (at the southern margin) is

covered by coniferous tinber. Mich of this portion lies in C ook
County and is adm nistered by Ochoco National Forest. Precipi-

tation in this portion is relatively high, 20 to 25 inches

annual Iy, and nuch of it falls as snow. Soils are primarily deep
and nmany have a surface layer of volcanic ash. Mch of the runoff
from tributaries in this area occurs primarily in spring and early
summer.  Conversely, these tributaries are less inportant
contributors to peak w nter flows.

By far the largest portion (nearly 2/3) of the Trout Creek
drainage is underlain by the John Day and Oarno formations. These
formations contain an abundance of silty volcanic ash, which gives
rise to clayey soils, interspersed with occasional hard lava flows,
whi ch formpromnent cliffs, such as those in Degner and Devil's
Canyons. Precipitation ranges from 15 to 20 inches, much of which
runs off quickly because the soils are either too shallow or clayey
to absorb it rapidly enough. Streanbank erosion during peak w nter
flows in this area contributes nuch of the fine-sedinent which
results in silting of spawning gravels further down in the
drai nage,

Maj or portions of |ower Trout creek, | ower Hay Creek and
mddle Antelope CGeek flow through wide valleys partially filled
with recently deposited sand, silt and clays. Streanbanks in these
areas are particularly susceptible to erosion when riparian
vegetation is insufficient to stabilize them

(bj ective

The basic objective in classifying the riparian |andforns of
the Trout Creek drainage is to group the w de range of physical
characteristics encountered in the field into a limted nunber of
classes. This approach will permt a rapid stratification of the
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entire drainage i nto conprehensi bl e divisions by photo interpre-
tation. The intent is that physical conditions wll be relatively
uniform within each class. For exanple, reaches of separate
streans which are nmapped as a given unit should have very simlar
physical characteristics and hence simlar managenment techniques
shoul d be appropriate, if they have simlar fishery problens.

Met hods

Initial classes were selected after inspection of watershed
t opographic maps, 1:3,000 air photos, and consultation wth project
team menbers. During photo interpretation, approximately one third
of the stream mles were observed directly or from |low flying
aircraft. After a representative sanple of the drainage had been
mapped on aerial photos using the prelimnary categories, the
mapping was verified in the field. The categories were slightly
altered as' a result of field inspection. Revised classes were then
mapped directly on’ to 1:24,000 topographic maps, using the 1:3,000
true color air photos as an interpretative tool. Transparent
overlays were drafted from these nanuscript copies.

Description of ( asses

R= Rock Qutcrop, These areas are usually steep (cliffs) and
nearly devoid of vegetation. In the forested zone they may support
a sparse tree canopy. This unit forns the nost stable streanmbank,
and is a source of large, pool-formng boul ders.

Ru = Rubble (Talus slope). These areas include steeply
sl oping accumul ations of cobbles and boul ders, wusually below a rock
outcrop. These areas are also usually devoid of vegetation, but
may support a noderately dense stand of tinmber in the forested
zone. This unit forms a quite Stable streanmbank and is a source of
cobbl es and boul ders.

Fa = Fan. This unit consists of noderately sloping deposits
of cobbles, gravel and sand, which occur where snall intermttent
(or epheneral) streans join a larger one. This unit is noderately
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resistant to undercutting and is a good source of gravel and
cobbl es.

T = Terrace. These areas consist of nearly level alluvial
deposits of sand, silt and gravel. Streans erode these deposits
rapidly if they are not well-stabilized by vegetation. They are a
maj or source of fine sedinents which can clog spawning gravel.

U - Upland. These areas include primarily those headwaters in
which the streanbanks are no different from the surrounding soils.
Depth to bedrock averages less than five feet. Stream course tends
to be stable laterally but is susceptible to downcutting if the
wat ershed is overgrazed or riparian vegetation is seriously
depl et ed.

C=-Col luvium  These are primarily headwater areas in which
streanbanks consist of a mxture of cobbles, boulders and clay.
Depth to bedrock is greater than five feet. These areas are a
source of cobbles and boulders as well as a potential source of
turbidity.

L = Landslide. This unit occurs only rarely in the Trout
Creek drainage. It denotes areas where presently active |andslides
are displacing the streanbed. These areas, though snall, are a
source of cobbles, boulders, and fine sedinents.

Mi - Meadow, dry. These areas are alluvial deposits wth
natural grass vegetation. Water table tends to be below rooting
depth in the late sumrer and early fall nonths. Surface flow
during theses nonths nmay be discontinuous.

Mv = Meadow, wet, These areas are alluvial deposits wth
natural grass vegetation. Wter table tends to remain within reach
of plant roots for nost of the grow ng season. Surface flow
therefore has a higher probability of being continuous during that
tine.

Fn = Floodplain, narrow. The streanbed (<125 feet wi de)
occupied by high-volune winter flows contain sufficient perennial
vegetation to stablize it.

Fw - Floodplain, wide. The streanbed (>125 feet w de)
occupied by high-volune wnter flows contain sufficient perennial
vegetation to stabilize it.
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G - Rverwash, narrow. The streanbed- (bare ground) occupied
by high-volunme winter flows (<125 feet w de) supports only sparse,
annual vegetation. There is a high probability that the channel
wi |l change significantly during a period of high runoff.

Gv - Rverwash, wide. As above, but nore than 125 feet w de.

The first nine categories describe the streanbanks or the
material against which the stream flows during periods of high
winter flow The latter four categories describe the streanbed
itself. The number of possible conbinations of these two types of
units is very large, especially where the right and left banks are
different units. Since the present study was limted primrily to
photo interpretation, only the domnant condition was noted. That
I's, where different conditions exist on right -and |eft banks of the
stream one was shown on the nap.

Concl usi ons

Table 8 presents a summary of riparian |andforns units napped
in the Trout Geek drainage. Mles of each unit are shown by
stream and habitat group. Percentages of each |andform class are
summarized for that portion of the drainage classified. Several
basic characteristics of the basin are readily apparent from a
brief study of this table. Approximately 25% of the stream mles
mapped are Rock and Rubble, of which approximately 50% is in
Habitat Group 2 (Ward Creek and central Trout Creek). About 14%
consists of terrace units, into which the streans are actively
eroding. A nost all of this unit (95% occurs in Habitat Goup 3,
on Antelope and Hay Creeks. About 19%of the streammles consi st
of narrow and wide riverwash units (Gh and Gv. Over 70%of this
is located in the Trout Creek drainage proper and 53% is in Habitat
Goup 1 (Trout Creek and [ ower Antelope Creek). Virtually all of
the meadow units are mapped on Foley and Martin Creeks. The
floodplain units (Fw and Fn), which denote relatively stable stream
channel s, account for 20% of the classified stream mles, 40% of
which occurs in the Trout Creek system These units nake up 30% of
Habitat Goup 1 in Trout Creek. Fan and Landslide units (Fa and L)
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TABLE 8

RIPZRIAN LAND FORMS BY STREAM AND HABITAT GROUP (IN MILES)
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each account for less than one percent of the total mles and are
not a significant portion of any streamor habitat group. The

Col luvium and Upl and units nmeke up 6 and 9 percent of the
classified mles. Both are concentrated in Habitat Goup 4 (100%
and 62% respectively).

Cassification of riparian landforns appears to be an
effective way to rapidly describe and categorize the physical
properties of stream systens or portions thereof. Such a
standardi zed nethod of description facilitates conparison of
different streans or different segnents of the same stream Both
potential restoration techniques and existing hazards for
anadronous fish can be evaluated and described with reference to a
given riparian landformunit or even a specific delineation on a
particular stream
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VEGETATI ON

| nt roducti on

The value of riparian vegetation to fish is well docunented.
Shading as provided by overhanging streanside trees keeps sumer
wat er tenperatureswithin the range of tolerance for fish (Brown
1974), while at the sane time preventing harnful anchor ice
devel opnent during the winter. Insects falling from broadl eaf
trees are inportant sources of food during periods of |ow aquatic
insect availability (Mason and MacDonal d 1982). In additi on,
deciduous leaf fall is an inportant food source of aquatic inects,
and provi des instream cover for juvenile fish (Hunt 1975).

Mor eover, overhangi ng banksi de branches and instreamroot masses
protect fish frompredators (Meehan et al. 1977).

Riparian vegetation- is also an inportant factor in erosion
control. By limting the novement of sand and silt into streans
and preventing slunping and earthflows, bankside vegetation helps
to maintain the quality of spawning gravels (Reiser and Bjornn
1979) and slows pool filling. Well-rooted riparian plants
decrease the carrying capacity of streans during flooding by
decreasi ng bank sloughing and general erosion caused by high
runoff. In addition, well-vegetated banks and slopes pronote
percolation of precipitation rather than overland flow. This
contributes significantly to reducing stream discharge during
floods, increasing summer flows and naintaining water quality
(Leopold et al. 1964, Ginski 1977, and Wnegar 1982).

Habi tat Mapping and Field Mthodol ogy Devel opnent

Because of its inportance to stream stability and fish
production, vegetation was one of the conponents studied as part
of the Trout Creek project. There were two najor objectives of
the Phase | vegetation study: to identify the present
conposition, range, and habitat requirenents of the nmajor riparian
species and associations in the Trout Creek basin, and to conpare
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this (to the extent possible) with information available on the
vegetation of Trout Creek prior to white settlenent. The study
was divided nto three phases: 1) literature and historical
information review, 2) air photo analysis and mapping, and 3)
devel opnent of a field survey nethodology. Each of these steps
will be described in nore detail below

1) Literature and Hi storical Information Review The first
phase of the vegetation study involved obtaining an overview of
plant communities and species found in the Trout Oeek basin and
surrounding areas. Contacts were made with the US. Forest
Service, and Soil Conservation Service, the Oregon Departnent of
Fish and Wldlife and other agencies, with the Oegon Natural
Heritage Program of the Nature Conservancy, and with plant
ecol ogists and the University of California and el sewhere. This
i nformation was used in devel oping a vegetation mappi ng systemfor
t he drainage,

The second part of this step was to begin conpiling histori-
cal information on the vegetation of the Trout Creek watershed.

Li vestock grazing and agriculture have had a trenmendous inpact on
the native vegetation of the basin. Reconstruction of the
pre-settlement flora could be a useful tool in determning both
present plant comunities as well as potential ones. Hudson's Bay
Conpany Journals, US. Township and Range Survey Records,
publ i shed pioneer journals and other sources of historical
information were used in this effort. The results have been
incorporated (to the extent possible) in the conmmnity classi-
fication system and wll be used much nore extensively during
Phase 2 of the project.

2) Ar Photo Interpretation of the Vegetation of Trout Creek
and Major Tributaries. Using 1:3,000 color air photographs of the

wat er shed, slope and riparian associations were identified for
Trout Creek and each of its major -tributaries and mapped on nylar
overlays of 1:24,000=scale USGS topographic maps. Each
association (or type) was initially identified on the color
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photos, Considerable ground truthing took place to verify and
futher delineate the types. Changes in aspect fromthe right to
the left slope sonmetimes resulted in differences in slope
associations along a particular reach of the creek. In such cases
the predomnant slope association was used to characterize the
association on the draft overlays.

Wthin the study area six major slope associations have been
identified. They are: |

1) sagebrush-grass association

2) juni per-sagebrush-grass association

3) juni per-Ponderosa pine-grass association

4) Ponderosa pine-juniper-grass association

5) upl and m xed conifer association

6) Wwet and dry meadow association

Proceeding from association 1 through 5, each association
occupies a progressively higher elevation zone and therefore,
requires more precipitation. Wt neadows occur sporadically
within the upland mxed conifer association. They are delineated
because of their unique species conposition, |and use,and role
they play as water storage areas.

The mgjor riparian associations identified and mapped are:

A thinleaf alder association

B) willow association

C thinleaf alder-wllow association

D) sedge-rush association

E) annual herbaceous and grass association

Associations A B, and C are domnated by woody perennial
shrubs and trees which often provide inportant riparian shading.
Associations D and E are conprised of herbaceous species.

Al though providing little riparian shade, the presence of

her baceous vegetaion contributes to bank stability and reduces
downstream sedinent transport during flood stage. As a result,
they have been delineated and mapped as distinct associations.
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Extensive grazing by livestock has contribbuted significantly
to the degrade condition of much of the riparian vegetation in
the watershed, As a result of this disturbance little continuity
exists in the vegetative conponent to the riparian zone. |In order
to map a riparian association on the draft overlays, a mninmm
l ength of a quarter-mle was required. In areas where
associations were interspersed with one another, the predom nant
associ ation was delineated and mapped on the overlay.

Three land uses predom nate in the Trout Creek watershed.
Throughout nost of the study area cattle grazing occurs. Terraces
inthe WIIIowdal e, ahsowood, and Antelope areas are used for the
production of alfalfa and hay. A ong the upper reaches of Trout
Creek and its tributaries conifers are harvested as part of
forestry managenent activities. Since these land users directly
affect the riparian and slope associates in the watershed it was
decided that delineation of land uses would be done as part of the
air photo mapping process. Six land use categories have been
classified and nmappeo; these catergores are:

1) agriculture

2) agriculture-range

3) range

4) forestry-range

5) forestry

6) canyon. |ands

Al t hough "canyon |ands" (category 6) are not a specific |and
use they have been delineated because their topographic structure
to a large extent dictates the [and use which can occur there.
Canyons contain many of the |east disturbed, highest quality
riparian and slope comunities wthin the study area.

A three digit code has been used to identify the vegetation
mappi ng units delineated on the draft overlays. The first digit
(nunber 1-6) signifies the slope association, the second digit
(letter AAE) signifies the riparian association, and the third
digit nunber (nunber 1-6) signifies the |and use category. By
using the I egend included in Appendix C the slope association,
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riparian association, and land use can readily be interpreted for
each mapping unit. For exanple, Code 2B2 signifies a slope
association of juniper-sagebrush-grass, a riparian association of
willow, and a |and use of agriculture and range.

3) Devel opnent of Field Methodolgy. In order to sinplify
the vegetative sanpling process and keep it consistent, a field
data collection formwas devel oped (Figure 8. Each stream reach
is divided into slopes, banks and stream “Slopes” are defined as

those areas above the seasonally wetted tone. In the field this
zone is delineated by the absence of recent high water marks and
aboreal phreatophytee. "Banks" include the areas between high

and |ow water narks, while areas continuously inundated are
designed as "stream’ on the form

During Phase 2 of the Trout Creek Project, sanpling sites
will be randomy selected from each representative vegetation/
| and-use type as delineated and napped in Phase 1. Any vegetation
or land-use types of significance that were not noted during the
Phase 1 will also be sanpled.

Three transects will be laid out perpendicular to the stream
at each sampling point. The point-quarter nethod will be used to
sanple trees on forested slopes. Line intercept transects wll be
used on trees in non-forested slopes and streanbanks on herbs and
grasses on banks. Herbaceous vegetation on forested and
non-forested slopes wll be estimated as a *percent cover” figure.
This specific conbination of sanpling nethods was arrived at
through trial and error in the field.

The information that can be calculated from these data
include total density, density of individual species, total canopy
coverage, coverage of individual species, species inportance
values and species conposition. Wth this information it wll be
possible to further differentiate the vegetative associations,
identify the relative contribution of different riparian species
and associations to stream and slope coverage, and estimate
potential vegetation for the different geonorphic/altitudinal
zones under less disturbed conditions. Areas of slope instability
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RIPARIAN HABITAT EVALUATION

RIGHT SIDE{FACING DOWNSTREAM)

Stream -Habitat Type
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due to vegetation renoval) should becone evident. Moreover,
ensitive, threatened or endangered plant taxa in the watershed
may be identified.

Riparian plants exist under different shade conditions, size
of substrate, and period of soil saturation by water. These
factors in turn are determned by the parent material, the
intensity and duration of annual flooding, and the change in
st ream nor phol ogy over time (Teversham and Sl aynmaker 1976, Strahen
1981). In order to identify sone of these habitat requirenents
for significant riparian species, the following information is
included in the field form altitude, relative elevation above
mean |ow water, substrate size and geonorphic feature (e.g. cut
bank or point bar). In addition, age structures for sone species
will be constructed using tree ring data. This wll assist in
understanding the reproductive status of significant species.

The presence or absence of plants in many areas wll
obviously reflect the relative intensity of livestock grazing or
foresty activity. Nevertheless, prelimnary work indicates that
sonme of the major taxa i.e. thinleaf alder, bl ack cottonwood and
five species of willow occupy reasonably distinct habitats. This
information - along with the identification of potential sites for
willow cuttings - will help determne which species should be
planted where during the prescription process in Phase 2 of the
project. Photos wll be taken at each restoration site (along
with a witten description) so it wll be possible to judge the
relative success of different vegetation prescriptions over tine.

Concl usi ons

The air photo interpretation and ground reconnai ssance
indicate that wundisturbed riparian comunities are alnmost non-
existent in the Trout ceek basin. The nost intact streanside
forests are thinleaf alder associations in Ward Creek and Degner
Canyon -- both bedrock canyons.

Thinl eaf alder/willow associations are best devel oped in
agricultural areas that do not exhibit extensive |ivestock
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grazing. Likew se, the nost intact wllow associations are
present in relatively ungraeed areas.

The sedge-rush association is uncommon in the watershed. It
is indicative of a perennially wetted zone that is not severely
grazed, This streanside association wll recover quickly when
| i vestock grazing pressure is reduced.

The annual herbaceous and grass association is indicative of
severe livestock grazing, and is often associated with |ogging and
other land use practices. It often occurs in open flood plain
areas and is dom nated by exotic, weedy Species

Cattle grazing appears to be a significant limting factor
for riparian vegetation. Preferential selection of tender willow,
al der and cottonwood shoots has probably elimnated these plants
from many areas in the watershed. Logging operations have m xed
i mpacts, Wen conbined with intensive grazing, |ogged areas are
as degraded as any in the watershed, Several |ogged areas in the
upper Trout Creek drainage, however, are covered by dense thinl eaf
al der stands where tinber renoval has been extensive but |ivestock
grazing has been limted.

The eventual vegetative prescriptions will largely entail
nodi fications of present land uses. Dense thinleaf alder stands
and some willow populations are sufficiently intact that little or
no nmanagenent will be recomended. Restoring riparian vegetation
to arroyo cuts, which are common in the drainage, wll be
difficult but appears feasible. Based on restoration projects in
nearby areas, recovery of riparian vegetation in the Trout O eek
basin could occur relatively quickly. Additional field work wl

be necessary to fully document the existing riparian vegetation in
t he watershed and provide adequate data for Phase 2 restoration

pl anni ng.

53



W LDLI FE

| nt roducti on

The Trout Creek drainage supports a diverse wildlife
comunity, as can be expected fromthe variety of habitat types
found in the watershed. WlIldlife found in Trout Creek varies from
speci es dependent on-dense, old-growth coniferous forest (such as
goshawk and northern flying squirrel) to those requiring dry, open
sagebrush grasslands, such as vesper sparrow and pronghorn
antelope. It is estimated that 295 wildldife species
(approximately 60% of the total number of species found in O egon)
are found in the Trout Creek basin. O these, 25 are classified
as game species or furbearers; the rest are considered non-ganme
speci es.

Air Photo Analysis and Habitat Mappi ng

(ne objective of the Trout Creek study was to develop, field
verify, and then map a wildlife habitat classification system for
the Trout Creek watershed. This task was acconplished in three
steps: 1) Literature and agency information review, 2) Drafting
and field checking a wldlife habitat classification system and
3) Using air photographs to map the drainage in the final habitat
classification system Each step will be described briefly.

1) Literature and Agency -Information Review. The first step
of the wildlife habitat classification involved a review of
existing wildlife ‘literature for the area and coordination wth
wildife and | and managenent agencies. Contact was made with the
Prineville and Bend offices of the Oregon Departnment of Fish and
Wldlife, the Ochoco National Forest, the Bureau of Land
Management, and non-agency biol ogists. A conprehensive wildlife
species list for the drainage and surrounding areas was conpiled
using agency lists, environnental statenments, and observations
made by NBC staff and other biologists. Existing wildlife and
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plant comunity classification systens for central and eastern

O egon were reviewed, including those devel oped by Thonas (1979),
Hal | (1974). the Burea of Land Managenent (Brothers Gazing ES
1982), the Soil Conservation Service (Geen 1975), the U. S.
Forest Service (1978) and the Bureau of Land Managenent (Trout
Creek Survey, 1980). .separate, concurrent effort was undertaken
to map special wildlife habitat features in the drainage, such as
mul e deer and el k winter range and raptor nests.

2) Drafting and Field Checking a Wldlife Habitat
Classification System A draft wldlife habitat classification
system for Trout Creek was developed after studying the wildlife
species known or expected in the watershed (and the habitats they
required for reproduction, feeding, and other key parts of their
life cycles) and existing wildlife classification systens for
nearby areas. This draft system was field checked both on the
ground and fromthe air (in a flight over the drainage), and
checked against representative air photos of the watershed. This
led to changes (for exanple, meadow and marsh commnties were
col lapsed into one habitat type because they were indistinguishable
in air photos) and the systemwas refined into its present form

3) Mapping the Watershed Using Ar Photographs. The final
wildlife habitat classification system was mapped onto nylar
overlays of 1:24,000 USGS topographi c maps, using information from
1: 3,000 scale color air photos. The following wldlife habitat
types were napped:

Upl and Habitat Types: H gh Desert

Habitat 101: Sagebrush Steppe

This habitat type consists primarily of desert shrubl ands
donminated by big sagebrush, rabbitbrush, bitterbrush, and other
shrubs, bl uebunch wheatgrass, |daho fescue, and other grasses, and
forbs. 1t is an open | andscape, with few nesting sites for large
raptors and little cover for deer and antelope (although it can
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have significant winter forage value). Representative wildlife
species of this habitat type include marsh hawk, pronghorn
antel ope, vesper sparrow, sagebrush lizard, and sage grouse.

Habitat 102:  Juni per- Sagebrush Wodl and

This habitat is very simlar to the sagebrush steppe
comunity, except that western juniper is present and adds an
overstory | ayer to the habitat type. 1In addition to the sage-
brush steppe wildlife species |isted above, a new set of wldlife
species - those desert species requiring a tree canopy for
f eedi ng, reproduction, or some other key element of their life
cycle - are added. Representative wildlife species of this
habitat type include Brewer's sparrow, eastern kingbird, |ogger-
head shrike, and pinyon nouse.

Habi tat 103: Ciffs/Tal us/ Caves

The cliffs/talus habitat type includes steep rocky terrain,
| arge and small boul der and talus fields, caves, and rinrock
wi thout a specific source of water within the habitat. This
habitat type is often used as a reproduction area, with feeding
for its residents taking place in other comunities. Wildlife
species of this habitat type include prairie falcon, golden eagle,
bobcat, bushy-tailed woodrat, side-blotched lizard, and cliff
swal | ow

Upl and' Habitat Types: Coniferous Forest

Habi tat Type 104: Ponderosa Pine Forest

The Ponderosa pine forest is a habitat type dom nated by an
overstory of ponderosa pine, with an understory that often
i ncl udes bl uebunch wheat grass, sagebrush, juniper, snowberry or
other shrubs, or other conifers. It is generally an open,
parkland type of habitat, with a |ush understory. Wldlife
species which prefer this habitat type include varied thrush,
pygny nuthatch, flammlated ow, shorttail weasel, and yellow pine
chi prmmunk.
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Habi tat Type 105: Mxed Conifer Forest

This habitat type consists of generally dense forest
domnated by a mxture of ponderosa pine, white fir, larch,
Douglas fir, and other conifer species. The mxed conifer forest
is found only in the upper reaches of the Trout Creek drainage,
and is key summer and winter range for Rocky Muntain elk.
Wldlife species characteristic of this habitat include elk,
spotted skunk, northern three-toed woodpecker, northern flying
squirrel, goshawk, and yellowrunped warbler.

Low and Habitat Types: Riparian Habitats

Habi tat Type 106: Deciduous Riparian Wodl and

Deci duous riparian woodland is by far the richest wildlife
habitat type in the Trout Creek drainage, in terms of species
number and abundance; it is also the rarest. This habitat
consists of streanside comunities domnated by alder, wllow,
dogwood, aspen, and other deciduous trees or shrubs. Wldlife
species that prefer this habitat type include belted kingfisher,
river otter, water vole, red-eyed vireo, American redstart,
yel | ow-breasted chat, and orange-crowned warbler.

Habi tat Type 107: Marsh/ Meadow

This habitat type consists of wet communities dom nated by
sedges, rushes, and grasses. Because of intensive grating
pressure on neadow and narsh conmunities in virtually the entire
wat er shed (which has made them indistinguishable from the air) and
| ack of opportunity to field check areas, these two communities
have been combined into one habitat type. WIldlife species found
in this habitat include American avocet, conmmon snipe, Kkilldeer,
willet, vagrant shrew, and long-tailed vole.

Habitat Type 108: Ponds/Reservoirs

This habitat consists of open, still water and the rim of
meadow and marshland surrounding it. Generally, the larger the
pond the greater the abundance and diversity of wildlife species.
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Wldlife species in the Trout Creek drainage preferring this
habitat include Canada goose, green-w nged teal, gadwall, westerr.
grebe, and northern shoveller.

G her Habitat Types

Habitat Type 109: Agricul tural Cropland

Agricultural cropland is nmade up of field planted to annual
or perrennial crops such as alfalfa, sweet clover, wheat, or other
crops. This habitat type generally has | ow value for reproducing
wi |l dlife because of too-frequent disturbance during critical
periods; it can have noderate to high short-term foraging val ue,
especially during winter and spring. Year-round residents are
confined to a few, usually exotic, species such as starling and
English sparrow. This habitat is used as a hunting/feeding area.
by kestrel, marsh hawk, western meadow ark, homed |ark, and ot her
speci es.

Concl usi ons

Al though air photo analysis is obviously a |limted means of
assessing wildlife habitat, it is a rapid way of getting an
overview of a large area, and is useful in showing overall habitat
rel ationships. The air photo analyis of wildlife habitats in the
Trout Creek drainage has pointed out several factors which are
inportant to wildlife in the watershed:

1) There is effectively no deciduous forest at present in
the Trout Creek watershed. According to the literature, cotton-
wood and aspen forests are the richest wildlife habitats (in terns
of number of wldlife species and overall wldlife abundance) in
the Central Oegon nountains and high desert; yet there are no
stands of either aspen or'cottonwood visible in the air
photographs. In ternms of wildlife this deserves further study and
reintroduction of these habitat types should be a serious
consideration in any stream restoration projects.

58



2) The best-quality, least disturbed riparian areas are

| ocated in canyons. The |arger, deeper, and nore renote the
canyon, the nore extensive and mature the riparian woodl and is

3) Prelimnary observation indicates that, from a wldlife
perspective, marsh and meadow communities have effectively been
reduced into one habitat type through persistent grazing pressure.
This would most likely benefit wldlife species preferring noist,
open areas (such as killdeer) while harmng those dependent on the
cover a healthy marsh provides (such as soras, rails, or
bitterns).

4) The floodplain is rarely honmogenous in ternms of wldlife
habitat; nore detailed, smaller-scale site-specific mpping wll
be necessary to clearly delineate habitats for any rehabilitation
wor k.
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CONCLUSI ONS

The mul ti-disciplinary approach inherent in this project
tends to convey a somewhat disjointed picture. In an attenpt to
integrate the data from the several disciplines, the conclusions
have been organized around the Habitat Goups introduced in the
Fi sheries Section (Figure 9).

Habitat Goup | includes 30 mles of lower and mddle Trout
Creek and 4.5 mles at the lower end of Antelope Creek. Cropland,
most of it irrigated, is the nmost prevalent l[and use adjacent to
the streamin this unit. Approximtley 50% of this habitat group
has the nobst unstable riparian land formclass - riverwash. In
fact 60% of the riverwash mapped occurred in this group.

Since the bedload in the riverwash class consists primarily
of gravel, a large portion of the best potential spawning habitat
probably occurs in this group. However, this riparian |andform
class 1S also the nost unstable., in terns of lateral mgration and
deposition. Thus the high spawning potential afforded by abundant
wel |l sorted gravel is largely offset by unstable streanbed
conditions during peak wnter flows.

A large portion of the riparian agricultural land in the
Trout Creek basin also occurs in Habital Goup I, therefore nost
of the economc |osses due to bank erosion and sedinent deposition
are felt here.

Low pool frequency and high concentration agricultural
wi t hdrawal conbine. to keep the rearing capacity of the group far
below its potential.

Habitat Goup 2 includes only 16 mles of stream on Ward
Creek and the Degner Canyon portion of Trout Creek. However, this
group contains a large portion of the least disturbed riparian
vegetaion remaining in the basin. Gazing is the predomnant |and
use. There is no intensive agriculture or water wthdrawal taking
place in this area. Over three quarters of streammles in this
group are bordered by rock and talus, onrubble, whichresults in
a relatevly stable stream channel. Large pools are nore common
than in all other habitat groups due to scour effects at rock
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outcrops. H gh pool and shade frequency conbine to nake this
habitat group very valuable as a rearing environment. Somewhat
more stable streanbed conditions render the spawning areas nore
effective. Because tree-size deciduous riparian vegetation is in
close proximty with cliffs and talus slopes throughout this
groupj it affords perhaps the nost diverse wildlife habitat in the
basin. Several simlarly diverse canyons occur on other streans
in the drainage, but are too small to be considered at this
habitat group |evel.

Habitat Goup 3 includes 25 niles of stream on Hay and upper
Antelope Creeks. Irrigated cropland is the predomnant |and use
within this group. Essentially all the ripairan/agriculture in
the basin occurs in habitat groups 1 and 3. As a result of
intensive agriculture,several mles of stream have been
conpletely channelized and rerouted in both of these drainages.
Irrigation allottnents exceed average discharge. WIdlife habitat
Is perhaps the l|east diverse of any habitat group, due to cultural
modi fications. Riparian l[andform T (terrace) accounts for 75% of
this group. This unit consists of deep sand and silt deposits.
Therefore, gravel and cobbles are not abundant in streanbeds, and
down-cutting is comon. Qillies 20 or nore feet in depth cause
waterfalls which presently block upstream mgrating adult fish.
Due to |ow base flows, seasonally high water tenperatures and
severely limted spawning conditions, this habitat group is
presently given a very low priority for riparian habitat
restoration,

Habitat Goup 4 is by far the largest single group,
accounting for 50 mles or 35%of the streammles classified.
This group occupies the southeast corner of the basin between
el evations of 3,000 and 4,600 feet. Precipitation averages 20 to
25 inches annually, and about one third falls as snow. The
majority of this area receives at |east noderate shade from
coni ferous trees, even where riparian hardwoods are severely
reduced in number. Except for the lowest 3 or 4 mles, on the
Trout Creek portion, streambeds in this group are relatively
stable. Deciduous riparian vegetation is poorly devel oped due to
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grazing and/or |ogging except on the Cchoco National Forest
portion of Auger Creek. On this stream 2 or 3 years of grazing
control has resulted in a dramatic recovery of riparian hardwoods.
Wldlife habitat in this group is particularly valuble for deer
and elk. Prolonged sumer flows and |ow water tenperatures render
all the streans in this group inportant for both spawning and
rearing. Small volune and pool area limt the production
potential of these rather small streams, however.

Habitat Goup 5 includes 19 mles of stream on Ten MIle and
Amty Creeks, approximately 1/8 of the classified portion of the
drai nage. These watersheds are steep and have relatively unstable
streanbeds (40% Riverwash, G\). Riparian vegetation is very
poorly represented, due to heavy grazing pressure. Wldlife
habitat is lacking in diversity primarily because of the absence
of suitable riparian hardwoods. Low, late sunmer flows, |ack of
shade and pools, severely |limt rearing capacity, but considerable
spawning potential exists in these drainages.

Habitat Goup 6 includes approximately 15 mles of channel in
Little Trout, Tub Springs, Thonpson and Cooseberry Creeks. Al
are east-west trending tributaries to Trout Creek, between Degner
Canyon and Anmity Creek. Late sumer and early.fall flows are
intermttent or nonexistent. Channel wi dths indicate high peak
season flows, however. This group therefore has significant
potential for spawning but not for rearing. Land use is
predomnantly as range, and wildlife habitat diversity is limted
by complete absence of riparian hardwoods, due to grazing.

Habitat Goup 7 is a variety of streams, in both the upper
and lower Trout Creek basin. Md Springs Creek is approxinmately
17 mles long, and enters Trout Creek about 3 miles above its
mouth. Falls in the |lower reaches prevent upstream mgrants from
entering this system The entire flow consists of returned
irrigation water. Therefore the main significance of this
tributary is as a source of cool water during periods of low flow
and high tenperature. Agriculture is the most inportant |and use
along the lower portion of this streamand wildlife habitat is
therefore limted. The remaining streans in this group, Indiam
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Canp , 13.92f eedi ng, reproduction,or sone other key elenment of their life
Creek. They enter above severely altered reaches of the nmain
stream Range is the principal land use and riparian vegetaion is
conpletely absent. These tributaries are not presently inportant
for steelhead spawning, but do contribute cool water to upper

Antel ope Creek during late summer and early fall.
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AVENDI X" A

CONTACTS
Oregon Departnment of Fish and Widlife
1. Bob Lindsay Fi sh Bi ol ogi st Madras, OR Nov. 8
2. Ed Schwartz Fi sh Biol ogi st Prineville, OR
3. Errol Qaire Fish Biologist John Day, R Qt. 21
4, Brad Smith Fi sh Biol ogi st John Day, OR Qt. 21
5. Harold Wnnegar Consul tant, Ret. Prineville, OR
6. Jim Newton Fish Biol ogist= The Dalles, OR
7. Harlan Scott Wldlife Bio. Prineville, OR Cct. 10,13; Nov. 2
8. Del Webb Wldlife Bio. Bend, OR Nov. 2
9. Rich Berry Fi sh Bi ol ogi st Portland, OR
10. Phil Howel | Fi sh Biol ogi st Gorvallis, OR Qet. 7
11. Larry Korn Fi sh Biol ogi st Portland, OR June, Cct 18
12. Len Matisse Regi onal Director Bend, OR Sept, COct 1983
13. Harry Wagner Fisheries Director Portland, OR June, 1983
United States Forest Service
1. Marion Tryon Wl dlife/Fish Bio. Prineville, OR Sept 23; Cct. 20
Cchoco N.F.
2. Brady Geen Fi sh Biol ogi st John Day, OR
Mal heur N. F.
3. Bruce Anderson Bydr ol ogl st Prineville, OR Cct. 1983
Cchoco N. F.
4. Bud Koval chl k Bot ani st Rend, OR Sept. 26
Deschutes N.F.
5. Bill Hopkins Bot ani st Rend, OR oct. 11
Deschutes N.F.
Soi | _Conservation Service
1. Ji mCornwel | Dist. Conservationi st Madras, OR
2. Larry Bright State Engi neer Madras, OR
3. Duane WIson Regi onal Conservationist Mdras, OR
4., Dick dson Regi onal Engi neer Madras, OR
Publ i c Wrks
1. Robert Main Wt er nast er Bend, OR Cct. 24
United States Bureau of Land Managenent
1. John Heffner Wldlife Bio. Prinevlille, or Cct. 20
University of California, Berkeley
1. Jan Strahan Forest Ecol ogi st Berkel ey, cA Qct. 4



The Nat ure Conservancy

1. Curt Soper Data Base Coordi nat or

Portland, OR

Jefferson County Soil and Water Conservation District

1. denn Simons Chai r non

2. Andy Morrow Board Menber
3. Dean Ditnore Board Menber
4. Biff Johnson Board Menber

Division of State Lands

1. Ken Bierly Staf f
2. Earl Johnson St af f

Di vision of \Water Resources

1. Ben Scal es Hydr ol ogi st

Private Ranchers and Landowners

Madras, OR
Madras, OR
Madras, OR
Madras, OR
Salem OR
Salem OR
Salem OR

Cet. 24
Frequently
Cct. 1983

Sept/Qct. 1983
Sept/Cct. 1983

Nov. 1983
Nov. 1983
Cct. 1983

During the period Sept.1 to Nov. 17, 1983 a minimum of twenty five |andowners were
contacted. Some of the contacts were by phone while others involved personal contacts,

including neetings in the field.



VICINITY MAP

Figure C1. INDEX TO MAP OVERLAYS
APPENDIX C

TROUT CREEK WATERSHED

1




Synbol

1A2
1A6
1B1
1B2
1B3

1D1
1D6
1E1
1E2
1E3

2A6
2B1
2B2
2B3
2B6
2C1
2C2
2D2
2D6
2E1
2E2
2E3
2Eb

3B4
3C3
3D6
3E6

4GAA
4B4
4C4
4LEA4

5A4
5B6
5¢C4
SEA
SES
5E6

6B3
6E3

APPENDIX C

VEGETATION MAPPING-UNITS
Name

Sagebrush-grass, Thinleaf alder, Agriculture-range
Sagebrush-grass, Thinleaf alder, Canyon
Sagebrush-grass, WIlow, Agriculture
Sagebrush-grass, WIIlow, Agriculture-range
Sagebrush-grass, WIIlow, Range

Sagebrush-grass, Thinleaf alder-wllow Canyon
Sagebrush-grass, Sedge-rush, Agriculture
Sagebrush-grass, Sedge-rush, Canyon _
Sagebrush-grass, Annual herbs & grass, Agriculture
Sagebrush-grass, Annual herbs & grass, Agriculture-range
Sagebrush-grass, Annual herbs & grass, Range

Juni per - sagebrush, Thinleaf wllow, Canyon

Juni per-sagebrush, WIllow, Agriculture

Juni per - sagebrush, WIIlow, Agriculture-range

Juni per - sagebrush, WIIlow, Range

Juni per - sagebrush, WIlow, Canyon _

Juni per-sagebrush, Thinleaf wllowalder, Agriculture

Juni per - sagebrush, Thinleaf wllowalder, Agriculture-range
Juni per - sagebrush, Sedge-rush, Agriculture-range

Juni per - sagebrush, Sedge-rush, Canyon _

Juni per - sagebrush, Annual herbs & grass, Agriculture

Juni per - sagebrush, Annual herbs & grass, Agriculture-range
Juni per - sagebrush, Annual herbs & grass, Range

Juni per - sagebrush, Annual herbs & grass, Canyon

Juni per - Ponder osa pi ne-grass, WIIow, Forestry-range

Juni per - Ponder osa pine-grass, Thinleaf wllow alder, Range
Juni per - Ponder osa pi ne-grass, Sedge-rush, Canyon

Juni per - Ponder osa pi ne-grass, Annual herbs & grass, Canyon

Ponder osa pi ne-juni per-grass, Thinleaf alder, Forestry-range
Ponderosa pine-juni-per-grass, W]IIow, Forestry-range

Ponder osa pi ne-juni per-grass, Thinleaf alder-wllow Forestry-rang
Ponder osa pi ne-juni per-grass, Annual herbs & grass, Forestry-range

| and m xed conifer, Thinleaf alder, Forestry-range

| and m xed conifer, WIIlow, canyon
Upl and mi xed conifer, Thinleaf al'der-willow, Forestry-range
Upl and m xed conifer, Annual herbs & grass, Forestry-range
Upl and m xed conifer, Annual herbs & grass, Forestry
Upl and m xed conifer, Annual herbs & grass, Canyon

Wet and dry neadow, WIIow, Range
Wet and dry neadow, Annual herbs & grass, Range



Habitat Group
~—— —— —— Habitat Group
—- |~ | — Habitat Group
——+ . — Habitat Group
——++e—..— Habitat Group

.—— Habitat Group

.ee-eeeee. Habitat Group

[=4

[+

e =N R N--N--

Rock
Rubble
Fan
Terrace
Upland
Colluvium

lope Associations

101
102
103
104
105

Sagebrush-grass
Juniper-sagebrush—-grass B,
Juniper-P. pine-grass
P. pine-Juniper-grass
Cpland mixed conifer
Wet and dry meadow

- Sagebrush steppe
= Juniper-sagebrush Woodland
Cliffs/Talus/Caves
Ponderosa Pine Forest

Mixed Conifer Forest-EWR,ESR

N P WN e
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KEY FOR RESOURCE FEATURES

Fisheries

%}@000“

Geomorphology
(symbols in brown)

Vegetation

Waterfall

Beaver Impoundment
Water Diversion
Road Encroachment

Bank Cutting

Irrigation Ditch

Reservoir

Md - Meadow, dry

Mw - Meadow, wet

Fn - Floodplain, narrow
Fw - Floodplain, wide
Gn - Riverwash, narrow
Gw - Riverwash, wide

(symbols in green)

Riparian Associations Land Use
A. Thinleaf alder 1. Agriculture
Willow 2, Agriculture-Range
C. Thinleaf alder~-willow 3. Range
D. Sedge-rush 4 4, Forestry-range
E. Annual herbaceous veg., 5. Forestry ‘
6. Canyon
Wildlife
106 ~ Deciduous Riparian Woodland-DWR
107 - Marsh/Meadow
108 - Pond/Reservoir
109 -~ Agricultural Cropland

Note: DWR -~ Deer Winter Range
EWR - Elk Winter Range
ESR ~ Elk Summer Range
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LAND OANERSHI P KEY

Cchs, Ronal d
Ditnore, Dean & Audrey .
Austin Co. Roth, David &
Janette

R-B

Panpl I'in, :
Bolter, Co Johnson, Chas. D
& Betty
lJ. War ner
Put man or Reuter,

Oegon Fir Co Vaeretti, Howard
J. & Christina
U S A _
R chardson Recreation Ranch
Fuston, Chester
Bates, Earl & Barbara
Vi bbert, Ronald Co., Al ps,
Fuston Co., Walker, Bill R
Lawson, Herbert
Moon, Geor%g
Marybrook Corp. (Haycreek Ranch)
Trol an, Sel ma
Hauf | e, Jean & Rhoades,
Nartz, Joe
Bort hwi ck, E O
Johnson, Frances et al., Co.
Bftadelrtha, Kenneth Co. Hodges
et al.
Forman, Pauline M & Chas. W
Forman Co., Kaseberg, Darrell
R & Donna L.
Fornman, Roy
McNamee Ranches
Nartz, WIIlis
Thornton, L.A Co., Dettwyler,
Fred & Barbara
Hal e, Aaron Co., Nartz,
Friend, ron & Luella
Swanson, Ruth

& HA

Weeler, F A Jr.
McDonal d, Thomas

Co. , James L. & Lynn
Fred &

John

C em

Janes L.

G ater Nartz,

Finnel |, Robert

Thornton Co., Dettwyler,

Bar bar a

Bertha A

d airi bel

Bender, Bryce K

Gam Jack"H & Aice ,

Chidvalis, Rajneesh Meditation
Cent er

Rhodes,

43.
44,

45.
46.
47.

. Evi ce,

MKay, Al exander
Pal ner Co. Signs,
& Marjorie M
Burkhart, Lena
Sol oman, Forrest et al.
Beel er Devel opnent Co.
Keegan, Charlotte & Chas.
Shelfer, John J.
Crow ey, Raynmond G
\Warton, Fenton R & Hazel
Whatton, Fenton R & Hazel
Lowther, Wllard v.
Oreco Enterprises Inc.
Mieller, J.D.
Sauther, E. Camlle & Qenn
Bussard Co, Bailey, Wayne D.
Ramsey, James .
Regnier, A D. & Fannie
Spring Mn. Ranches Inc.
Evick, Nellie
Morris & Margar et
Janes

Donal d

Ransey, .

D anond | nternational

Moon Co., Bates, Earl

O nera, Phillip G

Léttl e, Jessie & DeLude, Wn &
uck, Betty

& Barbara

Austin, Joe & Barbara L.

Bolter Co., Gay, Roger L. & Violet
Vi bbert, R Hugh & Joyce, and H
Bryce & Linda

Fuston, Chester Co., Gter, Joseph
Fitzsimons Co., Roth, David D
& Jeanette

Fenwi ck, Edwin T. Co., Roth,
David D. & Jeanette

Durette, Wn R .

Vi bbert, Herbert A & Dorie C
McConaghy, John A. & JoAnn
Knechtges, Donal d & Jacqueline
Gegson, Jack & Gllette, Ray D.
Easfer, Larry J. & Christina M
Qualle Co., dson, Jeanne
Johnson, Arthur

Youn?, Harry A

Smal [wood, James H & Judy A
Metteer, Barbara M

Barry, Emett & Eloise

Stine, Paul H & Eunice, and

G tenbacher, Judith

Devine, Wn & Vicky

Snyder, Perry A (0.

Jasa, A J. G ace



89.
90.
91 .

92.
93.
94 .
95.

110.
111.

112.

113.

114.
115.
116.
117.
118.
119.
120.
121.
122.

123.
124.

125.
126.
127.
128.
129.

130.
131.

132.

Townsend, Earl & Elva L.

Mller, Jack & Feturah G

Evans Co., MDonal d, Thonas &
Marian, Co. C.OP.C A

Evans, Rube & Sarie Jones
Kaser, John & Robert

Wheeler, F.A Jr., & HA
McDonald Co., Dianond Inter.

Pi ne Products

Norton, Parr & Mar (or Mary N.)
Norton Co., Dianond Inter.

.. \Marton, Hazel FE.
100.
101.
102.

103.
104.
105.
106.
107.
108.
109.

Sol onan, Forrest

Ri chardson Co., Evans, Rube W &
Sarai e Jones Evans _
Johnson Co., Hodges, John; K|I%ore
Vernon D.; MKinnon, M chael D.
McDonal d, Beth

Nartz, Janes & Lynn

MIller, Ira Dean Jr.

Keegan, Charles J & Charlotte B.
Shani ko Cattle Co., Inc.

Priday Brothers Inc.

Priday, John W Co., Priday,
John Annan

Borthwick, E.O & Lottie L.
Taylor Cattle Co., Smth, Earl

A & G Ann

Cooke, Frederick C. & Rice,
Frances C., Co. Swan, George W
& Loretta C

Van Glder, denn & CGertrude, Co.
Kauer, Robert R & Darlene A
Fol nsbee, Mary Lyon

The Nat ure Conservancy

Maxwel |, Arthur C. & Hazel

Gty of Antel ope

St ubbs, Robert Lee & Karen |.
Johnson, Chas. D. 7 Betty J.
State H ghway Comm ssion

Priday, John W & Patricia _
Hzésti ngs, John r. & Fiala, Bonita

Hastings, John R _ _
Hastings, John R & Fiala, Bon'ita
C., Co Forman Phyllis Ann
Lucas Roberta E

Smal | wood, Lester R & Ellen M
Metteer, Ronald E.

Metteer, Ronald E & Ruth A
Kimsy, Duff & Mrtle J. Co
Smal'l wood, Lester R. & Ellen N
Gonmes, Donald C & Marjorie M
Brown, Cdarence E. & Barbara Co.
Kauer, Robert R & Darlene Ann
Perkins, James & Shirley Ann



APPENDI X E

STREAM SURVEY METHODOLOGY

Sections will be preselected by neasuring I/4 or 1/2 mle
di stances from the nouth of each stream on topographic maps. The

following procedures will be used to obtain the data recorded on
the stream survey form

Tenperature: WII be taken using a hand-held thernoneter
Air and water tenperatures will be taken and tine and date
recorded.

Stream Flow.  WII| be estimated using the stick-float nethod
to obtain velocity readings. Wdths and depths w |l be neasured
and stream flow (CFS) cal cul at ed.

Section Length: Distance of stream section wll be neasured
from aerial photos and USGS maps.

Pool /Riffle Ratio: WII| be estimated by surveyor for each
section walked. Scale to be used is on a 1 to 10 basis.

Turbidity: WII be classified into three categories;
Cear--bottomvisible in pools and riffles

Mir ky--bottom visible but features indistinct
Muddy- - bott om not visible

Gadient (X): WII be neasured with a clinoneter by sighting
upstream and downstream from water |evel.

Stream Shading (% . Includes all types of shading from
riparian and non-riparian sources, including banks and slopes, as
percent of stream shaded between 11:00 am and 3: 00 pm

Ri parian Shading (X): Includes percent of stream shaded
exclusively by riparian vegetation between 11:00 am and 3: 00 pm



R parian G ound Cover (%: Includes percent of ground
covered. Length of right and |eft banks, considered separately
with riparian ground cover.

Ri pai ran Cover Conposition (X): Percent of total riparian
ground cover found on each bank broken down into three
categories-grass, shrubs and trees,. Total equals 100%

Riparian Grazing Activity: (Cbserved grazing activity in
riparian zone broken down into the followi ng classifications:

None-no activity

Li ght -grazi ng signs observed but grasses generally over 6"
high. Banks show sign of collapse from ani nal usage.

Moder at e-grazing signs evident. G asses generally 1" to 6"
high, sone cropping of willow, if present. Banks show
signs of collaspe from ani nal usage.

Heavy- grasses cropped down to ground level, wllows show
signs of heavy browsing. Banks worn and collasping from
ani mal usage.

Upl and G ound Cover:

Poor--SO% or | ess of ground covered. Trees essentialy absent
and shrubs scattered. Shallow root mass.

Fair--SOnto 75% of ground covered. Some trees present, root
mass shal | ow.

Good--75% to 90% of ground covered. Shrubs and trees
preval ent.  Dense root nass.

Excel | ent--SO+% ground cover. Trees, grasses, and shrubs
all contribute to cover. Dense root mass.

Fi sh Species Present: Fish observed by surveyor. Sal nonids

are broken down into size classes; Y-OY - young of year, .l+ - one

year or older (usually greater that 4" long), resident trout-fish
found above barriers . over 8" long. Rough fish broken down by

2



species only. Number present per 100 feet of stream will be
denoted for all species present.

Channel Profile: WII be diagrammed at the stopping point at
the end of each section. Wdth is the wetted portion of the
stream Depth nmeasurements taken at points /4, 1/2, 314 of the

streamwidth. Profiles of banks and vegetation types present also
are diagranmmed.

Pool /Riffle Inventory: This section of the survey formis
designed to collect information on individual pools and riffles
for each stream section surveyed. R ffles will be defined as that
portion of the streamwth a swift currnet and surface turbul ence.
Pools are any portion of the strear that do not fit this
definition.

The inventory formis divided into six major categories for
habi tat assessnent. These are: area, depth, velocity, substrate,
cover, and quality. Al conponents wll be inventoried for
riffles while only area., depth, cover, and overall quality wll be
consi dered for pools,

Lengths and widths of pools and riffles will be neasured
using a 100 foot tape or by pacing. Cobservers wll calibrate
their pace against a taped distance to ensure accurate measure-
ments when using this technique. Area will be conmputed as a
product of the length and w dth neasurements and recorded in
square feet.

Depth neasurenents will be taken using a wooden staff
graduated in half foot increments. The appropriate depth range
box (0-0.5, 0.5-1.5, 1.5-2.5 2.5-3.0, 3+) will be checked,

Velocities (feet per second) wll be estimated by using a
floating stick nmethod and the appropriate range box wll be
checked, Ranges are: 0©00.5, 0.5-1.0, 1.0-2.5 2.5-3.5 >3.5.
Average velocities will be recorded.

Substrate characteristics for riffles are divided into the
following categories: (in.) Mnud, O1/16, 1/16-0.5 0.5-1.5,
1.5-3 3-4, 4-6, 6-12, 12-36, 36+ B=bedrock. Cbservers place an



X in the box to indicate the nost preval ent-size category and a
single check in up to three other categories that nmake up a
significant portion of the remaining substrate.

Cover types are rated on a scale of 1-3 with “1 " being the
hi ghest and "3" the lowest. If no cover is present in a certain
category the box is left blank. Specific definitions of nunbers
used in quality ratings are:

1- abundant cover: nore than 50% of the perineter or area

of pool or riffle has that cover type.

2 - noderate cover: 25%to 50% of the perineter or area of a

pool or riffle has that cover type.

3 - light cover:, less than 25% of perineter or area of poo

or riffle has that cover type. Cover types are divided
into five categories:

Substrat e-- cover provided by substrates on the bottom

Instream cover provided by objects other than substrate in
the stream This includes stunps, |ogs, root wads and
dead branches subnerged or on the surface of the stream
This also includes rooted aquatic plants.

Tur bul ence-- cover provided by water turbulence, usually
bubbl es or surface disturbances.

Bank--cover provided by undercut banks.

Over head-- cover provided by |ive overhaning vegetatioin.

The overall quality rating is based on a scale of 1-6, “1"
bei ng the highest or good rating and "6" being the [owest or poor
rating. This rating is based on all information recorded for the
habi t at type-

Spawni ng Habitat Inventory: This section is designed to
assess potential salnonid spawning habitat. Spawning quality is
based on a scale of -3 wth "1" being the highest and "3" being
the lowest. The followng criteria are used in assessing quality:

Il - high quality gravel, |oosely packed, |ow sedi ment content



((10% and hi gh probability of surival ot energence.
2 - good quality gravel, 10-20% sedinment content with sone
packing. Probability of survival to emergence is fair

3 - poor quality gravel, heavy silt and sedinent content,
very poor chance of survival

(oservers check any of three categories, fines, roots or
crusted which indicate the factor(s) causing |low gravel quality.
Also noted are depth (ft.), velocity (fps) and area (sg. ft.) of
the gravel observed and any additional conmments.

The data from the pool/riffle inventory is used to conplete
the followng categories on the stream survey form average
channel width (ft.), range of channel width (ft.), pool and riffle
quality (%9 (1 and 2-good 3 and 4-fair, 5 and 6=poor), total
pool area (yds?), average pool depth, spawning gravel quality and
area (yds?).

«photo record wll be kept for each stream section
docunenting any unusual «typical features and problem areas such
as bank cutting, beaver dans, barriers, diversions, etc. Photos
| ooki ng upstream and at the left and right banks (while |ooking
upstream) will be taken at the end point of each station.

Conments will be recorded by the surveyor giving a brief
description of the section wal ked and discussing any features that
are promnent. Also included are factors limting fish production
such as barriers, poor spawiing gravel, and poor rearing habitat.

Channel Stability Evaluation: This formw !l be used to
eval uate bank and channel stability. The procedures and criteria

used in filling out this form are described in "Stream Reach
I nventory and Channel Stability Evaluation," USDA Forest Service,
Northern Region, 1978. A final nuneric value will be obtained for

rating the section's stability. Stream order, stream stage,
sinuousity ratio and size conposition of bottom material are
included on this form



Fishery Habitat and Stream Stability Features: Surveyors
will take aerial photos with nylar overlays-or copies of USGS
t opogr aphi ¢ maps when photos are not available, t0 record feature
synmbols in the field. These will then be transferred onto
permanent maps after field work is conplete

Special Feature Forns: Special feature forns will be used to
record specific information such as dinensions and barrier

potential for culverts,, falls and chutes, diversions,

| og jans and
| andsl i des.



APPENDI X F

Summary statistics for |og-Pearson Type |1l frequency analysis for

Trout Creek below Amty Creek, 1966-1978.

=X = 30.0310 N
=X2 = 80 618 X - 2.5026
£X3 = 226.5951 S

G

Exceedance Pearson Type 111
probability P deviate K Fl ow rate (cfs)
0. 95 | _1. 64485 24
0.50 0 318
0.10 1. 28155 2423
Reference: U 'S. Water Resources Council. 1976. @idelines for

determning flood flow frequency. Bulletin No. 17 of the
Hydrol ogy Comm ttee.



APPENDI X G

Summary statistics for |og-Pearson Type Il frequency analysis for
Camas Creek near Wkiah, Oregon, 1932-1981.

=X = 150. 3161 N = 50
£X2 = 4542151 X = 3.0063
=X3 = 1379.6625 S = 0.2174
G = 0.448
Exceedance Pearson Type |11
probability P deviate K Flow rate (cfs)
0. 95 -1.50729 477
0. 50 -0.07476 977
0.10 1.31990 1965
Ref er ence: U S. Water Resources Council. 1976. Qi delines for

determning flood flow frequency. Bulletin No. 17 of the
Hydr ol ogy Conmittee.



Summary statistics for |og-Pearson Type |11

APPENDIX H

Not h Fork John Day River at Mnunent, O egon,

=X = 223.4938
=X2 = 879 8432
=x3 = 3477.

Exceedance Pearson Type |11
probability P deviate K
0. 95 -1. 72562
0.50 0. 04993
0.10 1. 24516
Reference: US. Water Resources Council. 1976

fordetermning flood flow frequency. Bulletin No.

Hydrol ogy Conuiittee.

= 57

2747

D 0 X Z
"

frequency analysis for
1925-1981.

3. 92094
0. 2513
-0.320

Flow rate (cfs)

3,071
8, 580
17,134

@ui del i nes
17 of the
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TITLE: Cdear CGeek and Ganite Creek (North Fork John Day River) Spawning
Gravel Sieving and Pl acenment Project

FI NAL REPORT

AGREEMENT NO.  DE A179- 82BP36726
(BPA Project 82-g: John Day)

PROJECT PERIOD:  May 21, 1982 to January 31, 1983
EXECUTI VE SUMWARY:  Spawni ng gravel was screened and placed In Cear Creek.

ABSTRACT:  During July and Auguat 1982, 10,000 cubic yards of spawning gravel
|/2 to three inches in size was screened fromgol d dredge tailings.

Approxi mately 6,500 cubic yards of screened gravel was placed at
138 spawning sites. The remaining 3,500 cubic yards were stock-
piled for future use.

I ntroduction

Dredgi ng opertions on Ganite and Oear Creeks began in the 1920s and con-
tinued until 1954. This activity removed najor portions of spawning gravel
and conpletely altered the natural hydrology of these streams. Anadromous
fish habitat in the area has not fully recovered from the dredging activity.

Due to the major contribution these streams make to anadrono us fish runs in

the North Fork John Day River system it was recognized that further rehabili-
tation work was needed. In 1959 and 1961, the Oregon Department of Fish and
Wldlife noved dredge tailings into the Clear Geek channel and Increased
spring chi nook sal non spawning. Due to a lack of control structures, noat of
this material was displaced downstream (O egon State Gane Conmm ssion, 1965).
Portions of Clear and Granite Creeks on the Umatilla National Forest were
withdrawn frommneral entry in 1963 and 1968. A project proposal was pre-
pared I n 1965, amended in 1967, and revised again In 1979 by the Dal e
District, Umatilla National Forest. The Oregon Departnent of Fish and Wldlife
(ODFWrevei nd and concurred with the 1979 revision (USDA Forest Service,

1967, 1979).

During 1979, 1981, and 1982, the Umatilla National Forest conducted a fish
habi t at rehabl litation rrol ect on Gear Creek fromstreammle8 0.5 to 4.5 to
i mprove spring chinook salmon habitat. Log weirs and other channel stabili-

zing structure8 have changed the percent pool from 12 percent to 60 percent.

An estimated 5,000 square yards of spawning gravel will be needed to provide
juvenile recruitment to take advantage of the increased rearing pools.

A streamsurvey conducted by ODFWin the early 1960's reveal ed t hat ana-
dromous fish spawning gravel in Gear Creek was grossly deficient. During
1980, an extensive stream survey found only 321 square yards of spawning
gravel in the project area of Cear Creek. An anlysis was conducted on known
spring chinook salnon redda to deternine the size gravel needed for optimum
chi nook spawning was determned to be |/2 to three inches in
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diameter, The BPA project was-designed to add proper size spawning gravel to

the stream in sufficient quantities to meet future spring chinook spawning
demand.

Project Description:

The project is located in the lower portion of Clear Creek in T.9S., R.35E.
Clear Creek is the primary tributary to Granite Creek which in turn is a major
tributary to the North Fork John Day River.

Project activities consisted of preparing and administering contracts to
screen 10,000 cubic yards of 0.5 to 3.0 inch gravel from the gold dredge
tailings adjacent to Clear Creek, placing 6,500 cubic yards of the screened
gravel in the stream, about 4,875 square yards of spawning area, and stock-
piling the remaining 3,500 cubic yards for future use.

The gravel screening contractor worked from June 14 to July 24 and utilized
two screens (0.5 and 3.0 inch) to sort the gravel to optimim size for ana-
dromous fish spawning (Photo No. 1). The contractor hauled 6,500 cubic yards
of screened gravel to the spawning bed sites, utilizing a three yard loader
and two 10 yard dump trucks.

The gravel placement contractor operated from July 26 to August 19, He used
a 3/4 yard crawler backhoe and a smaller crawler loader backhoe to’place the

screened gravel in 138 spawning beds in Clear Creek from stream miles 0.5 to
4.5.

The spawning beds were located at the tailout of existing and constructed

pools (Photo No. 2). The beds were constructed by removing the rubble and
large boulders remaining from gold dredging (Photo No. 3) and replacing them

with the screened gravel to a depth of four feet (Photo Nos. 4 and 5).

It is estimated that the amount of spawning gravel in the project area of
Clear Creek has been increased from the 321 square yards recorded in 1980 to
5,196 square yards as the result of this project.

Results and Conclusions:

It was expected that the newly placed gravels would receive little use by
spring chinook salmon the first year. It was a pleasant surprise to see the
adult salmon move on to the constructed spawning beds a week earller than
normal and begin to spawn (Photo Nos. 6, 7, and 8).

Verbal communications from Brad Smith (ODF&W Research) indicates that over
fifty percent of last fall's spring chinook spawning in Clear Creek took place
on the newly placed spawning gravel.

It is anticipated that the increased spawning area will result in less crowd-
ing of spring chinook redds, increased survival of deposited eggs, and an

increase in the number of fry available so that adequate seeding of the
increased rearing area would occur.
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As a minimum, ten square yards of spawning gravel should be available for each
redd (Claire, 1963). The 47 redds counted in 1981 (Lindsay, 1982) were crowd-
ed into 6.8 square yard average (Table 1), The gravel placement project in-
creased the spawning area to an estimated 22.1 square yards per redd for the
projected 235 redds that could result from the total enchancement project.

An estimated increase in smolt production of 20,000 spring chinook smolts
annually could result from the gravel placement project. These smolts would
provide 200 additional escaping and 600 harvested adults which would have an

estimated net value of $110,000 using National Marine Fisheries Service
economic values (Meyers, 1982).

Table 1
Estimated Smolt Production Increase

Before Clear Creek Project

Square yards spawning area 321
Square yards per redd 6.8
Redds counted ip ,1981 u7
Smolts per redd-— X 320
Smolt production before: 15,000

After Clear Creek Project

Square yards spawning area 5,196
Square yards per redd 5/ 22.1
Redds projected1§uture (47 x 5)= 235
Smolts per redd— X 320
Smolt production after: 75,000
Increased smolt production 60,000
Increased smolt productioné/
Due to spawning gravel project 20,000
One percent spawning escapement X 01
Adult spawners 4/ 200
Net value per escaping spring chinook— $ 550
Estimated annual value of spawning gravel $710,000

l/As» per conversation with Brad Smith, ODF&W. Each redd averages about 4,000

eggs which average eight percent survival (4,000 x 0.08 = 320).
E/Fivefold pool increase from 12% to 60%.
="Total cost project $270,000; spawning gravel project cost $88,855 or
approximately one-third of total cost.

- Meyer, 1982.
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Photo Eo. 1. Gavel Screening Qperation

Photo No. 2.  Spawning gravel beds
were placed behind each 1og weir.



Photo No. 3. Boulders and rubble prior

to rehabilitation. Dredge tailing pile
in background.

Photo No. 4. Craw er |oader pushing
gravel to backhoe.



Photo No. 5.  Spawning gravel being
placed in Oear Creek.

Photo No. 6. Spawning salmon in Cear
Creek.  Gavel placed in stream
approxi mately one week earlier.



Photo No. 7. Salmon using the new
gravel redd.

Photo No. 8. Salmon and redd in same
area as Photo No. 3.
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SUMMARY:

During July 1983, the Umatilla National Forest installed 600 |arge boulders in
Cear and Ganite Creeks to increase the amount of cover for rearing juvenile
anadronmous fish. In addition, 650 cubic yards of riprap were placed along 400
feet of unstable streambank to prevent sedimentation of anadronous fish redds.

| RTRODUCTI OR:

The commercial and recreational values of Oregon's anadromoua sal mon and
steel head fisheries are well known. The John Day River and its tributaries
are inportant areas for natural anadronous sal nonid reproduction. The d ear
Creek and Ganite Creek drainages are major tributaries to the headwaters of
the North Fork of the John Day R ver (Oegon Game Conmi ssion, 1959).

The project area islocated in the northeast corner of Gant County on the

extreme east side of the Dal e Ranger District, Umatilla Rational Forest in
T.8S., R35E, and T.9S., R35E (Figure 1)

Dredgi ng operations on Clear and Ganite Creeks began in the 1920's sad
continued to 1954. These dredging activities renoved naj or portion8 of the
spawni ng gravel and changed the natural streanmcourse and nydrol ogy of O ear

and Granite Creeks in this area (USDA, Forest Service, 1967 and 1979). The

dr edgi ng.

xcontinued to 1954. These dredging activities renoved major portion8 of the
Rational Forest were withdrawn from mneral entry. These wthdrawal s are

| ocatedin Section 19, 28, 2930, and35, T.8S., R 35E. anSectionsn2, 10,
11, 14,and 15, T.9S.,R 35E

In 1965 the Cear Creek and Granite aeek Rehabilitation Report was prepared

by the Dale District Ranger. The revised report was In 196/ (USDA, Forest

Service, 1967). An Environnental Assessnent Report was conpl eted and approved
in March 1979 for the project portions of Clear and Ganite Creek (USDA,

Service, 1967). An Environnmental Assessment Report was conpleted and approved

Rehabi litation work has been varied. In 1961, the Oregon Game Commi ssion
(O3C) ODFW pushed 13,160 cubic yards of tailing piles into Cear Creek at a
total of 48 spawning gravel sites. This work was successful in that a very
high percentage of sal mon spawning took place on these sites during the

fol l owing decade (OGC, 1965). At least tw attenpts at establishing willows
%y planting cuttings have been nade, but both have net with very poor results
ue

to streamfluctuations and |imted amount of fertile soil along the
stream(Johnson, 1983).

The major work in the area has been on a four-nile section of Clear Creek in

1979, 1981, 1982, and 1983. This work has been a cooperative venture. ODFW

has been heavily involved in the planning stage as well as doing nost of the
monitoring in conjunction with a research project they are doing on the North
Fork John Day River system Bonneville Power Admnistration provided major
financing inl1982 and 1983 through the Northwest Power Act. The USFS has been
responsi ble for the planning and admi nistration.
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PROJECT DESCRIPTION:

Project activities consisted of preparing and adm nistering a contract to

pl ace boul ders and riprap in Cear and G anite Creeks. In addition, spawning
gravel was placed in Cear Creek,all disturbed areas were seeded with grass,

and har dwoods were planted adjacent to the stream

Boul ders and riprap were hauled froma rock pit near Ganite and stockpiled at
work sites. The boul ders were placed in the streamin Goups of four to
gravel was placed in Cear Creek,all disturbed areas were seeded with grass,

fifty boul ders were placed in Clear Creek and fifty boul ders were placed In
Ganite Creek.

A total of six hundred and fifty cubic yards of riprap was placed al ong 400
feet of streanbank. Two hundred cubic yards of ri pr.a{) was placed along the
upper end of the Clear Creek channel change (river nile 4.5)  The remaining
riprap was placed as small rock deflectors at forty-nine erosion sites.

Five hundred cubic yards of spawning gravel were placed in twenty-five
spawning beds. Test plantings of forty, 10-15 foot long willow pol es and

forty I'arge hardwood clunps were made in several streanside areas where
riparian vegetation has not reestablished naturally.

PROJECT COSTS:

a. Salaries 8 5,495.43
b. Transportation and travel 756. 88
¢. Mterias and sappliest/ 894. 94
d.  Equipnent rental contract 19,171.00

Subt ot al 26, 318. 27
Overhead @ 12. 5% 3.004.48

Tot al $29, 322. 73

|/ No major property purchased.
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RESULTS AND CONCLUSIONS:

Anadrorous fish in the North Fork John Day sub-basin are maintaining them
selves at very |low population levels. It is anticipated that the increased
rearing area associated with the boul ders and riprap structures will result in
I ncreased anadrarous fish survival fromegg to smlt. Thisincreaseis
estimated at 3,250 snolts annual |y (Table % These molts woul d provide 20
addi tional escaping adults which would have an estimated net value of $11,000
using National Marine Fisheries Service Econom ¢ Val ues (Meyers, 1982).

Table 1

Estimated Smolt Production Increase

Boul ders and riprap structures 650
Smolts per structure x5
Estimated increase snolt production,, 250

@ 0. 625 per cent spawni ng escapenent - x. 00625
Estimted i ncreased adul't spavpers

Met val ue par escapi ng chinook= x$500
Estimated annual Vglue 1983 BPA proj ect s11, 000
Benefit-cost Ratio= 5:1

1/ As per conversationwith Errol Cair 3/5/84.
2/ Meyer 1982.

3/ Based on 4%interest for a 20-year project life.
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Riffles in Cear Creek had very
little Andronous Fish rearing
potential .

The addition of boul ders have created
nore instream habitat for Andronous
Fish fingerlings.

S5a



Even adult Chinook Salmon used the
boulder placements.

R
- A

A large backhoe was used to place
riprap in eroding areas.

5b



Large hardwood clumps were planted
along the stream edge to provide
shade and cover.

o J'”}’T 2o ?i_gﬁfF.§:7: X
Clump survival up to October was

excellent. However, some loss is
expected over winter.
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SUMVAY

The Forest conpleted all construction work planned for 1983. This work
consi sted of opening six si e channels, constructing 16 weirs to increase pool

percentage, and placing 492 | arge boul der8 in side channel 8 and the main river
t 0 provi de unstreamcover.

| NTRODUCTI ON:

The John Day River and it8 tributaries are inportant areas for natural

anadr onous sal noni d production. The North 'Fork John Day River is a mgjor
contributor to this production.

Current estimted spring chinook smolt production for the 42 mle8 of main
streamNorth Fork John Day River on the Umatilla Rational Forest is 110,000
smol ts annual I%/. There is an estimted potential of producing 329,000 snolts
annual Iy if habitat condition8 are brought to optinum | evels.

Nne mle8 of the North Fork John Day offer the opportunity to significantly
increase smot| production at | ow cost. Degradation by gold dredging in this
area began in 1939 and ended in 1950. Dredging activities changed the natural
course and hydrol ogy of the North Fork John 4 River. The anadromous fish

rearing habitat in this portion of the river ha8 not recovered fromthe
i npacts of thi 8 dredging

During August 1971, the Oregon State Game Conmissioin in cooperation with the
U S. Forest Service increased the juvenilespring chinook rearing area by
pushing dredge tailings into the river. Thi8 forced a portion of the stream
flow down several natural secondary channels that were left dry by the

dr edgi ng.

In 1979, 80, and 81, the Umatilla national Forest reopened ten additional bide
channel 8 and placed |arge boulder8 in the river at several location8 in order
to increase juvenile spring chinook rearing habitat. During August 1982, the

Forest Service constructed three weirs and placed 67 | arge boul ders in a side
channel opened in 1981.

Monitoring of the Eroject results ha8 been coordinated with the Qegon

Departnent of Fish and Wldlife research section. Initial result indicate

that the nunmber of juvenile rearing ha8 increased fromvirtually zero in the
dry or nearlg dry side channel to approxi mately 25 fingerling per 100 feet

in an opened but uninproved channel to 100 fingerling per 100 feet in an

I mproved channel

PRQJ ECT DESCRI PTI ON:

Project activities consisted of preparing and admnistering a contract to
construct side channels to the North Fork John Day River, place boulder8 in

the side channel8 and main river, and construct boul der weir8 in the side
Channel s.
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The contractor began work on July 28, 1983, and construction was conpl eted on
August 19, 1983. Boul ders and riprap were haul ed froma pit at the Ukiah-Dale
waysi de and stockpiled at work sites.

Four hundred and ni nety-two boul ders were placed in the North Fork John Day
River between river mles 72.5 and 76.0. An excavator was used to dig a key
and rearing pool and place the boulder in the key. The boul ders provide
physi cal cover for rearing juvenile slamon as well as creating turbul ence and
pool s which provide additional cover.

The six side channel 8 were excavated to grade and the boul der weirsg were
const ruct edJ)ri or to opening the. channels. A flow control structure was
constructed at the entrance of each side channel to take between 20 and 30

percent of the main river flow. Riprap was used to protect unstable banks and
to construct rock deflector for increased juvenile fish rearing.

PRQIECT COSTS:

a. Salaries $ 6,554. 34

b. Transportationandtravel 696. 42

c. Materials and suppli esl/ 277.55

d.  Equi pnent rental contracts 34.212.50
Subt ot al 41.740. 81
Overhead @2. 5% 4, 859. 21
Tot al $46. 600. 02

1/ No maj or property purchased
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RESULTS AND CONCLUSIONS:

Anadronous fish in the North Fork John Day sub-basin are maintaining them
selves at very | ow popul ation | evels It is anticipated that the increased
rearing area associated with the boul ders, rock weirs, and side channel 8 will
result in increased anadromous fish survival fromegg to smolt. This increase
I's estimated at 7,260 snolts annually (Table 1). T%ese smol ts would provide
45 addi tional escaping adul ts whi ch woul d have an estinated net val ue of

$24, 750 usi ng nati onal Marine Fisheries Service Econonic Val ues.

Tabl e !

Estimated Smolt Production | ncrease

492 Boul ders @5 snol ts/ boul der 2, 460

16 Rock weirs @50 snolts/rock weir 800 .

3.3 Mles side channel @1, 200 smolts/mle 4,000
Estimated i ncrease snolt production 7,260
0 0. 625 percent spawni ng escapenent - x. 00625
Estimated i ncreased adul t spawners 45
Met val ue per escaping chi nook- x$550
Estimated annual val ue 1983 BPA proj ect $24, 750
Benefit-Cost Rati o 7.2:1

I/ As per conversation with Errol dair 3/5/84.

2/ Meyers 1982. "Net Econom ¢ Values for Salnobn and Steel head from The
Columbia River System"US. Department of Commerce, June 1982.
3/ Based on 4%interest for a 20-year project life.
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On October 13, 1983, Umatilla National Forest and ODFW personnel sampled a
short stretch of riffle and pool in two of the newly opening side channels and
in two previously opened side channels (Table 2). Of interest is the density
of spring chinook (ChS) presmolts found,. in channels 16 (23.5 ChS per 100
meter) and 18 (13.7 ChS per 100 meters) which were construgted this year.

If these densities are expanded to include the 24,000 meters” of channel
constructed in 1983, it can be estimated that 4,000 ChS presmolts were rearing
in the new channels the first fall, as compared to no ChS production when the
channels were dry.

Table 2

Juvenile Spring Chinook Monitoring
North Fork John Day River Side Channels, October 13, 1983

Juvenile Spring ' Fish Density
River Distance Chinook Cpatured Population Per 100
Mile Channel Sampled (M) 1st Pass 2nd Pass Estimate - Sq. Meters
67.6 3 59.4 43 8 53 14.0
. 68.3 4 48.5 14 5 22 ~ 15.8
7.5 16 2 55.8 40 4 44 23.5

74.0 18 2/ 108.8 85 19 109 13,7

l/ Calculated using the Calvin Zippen Removal Method of population estimation.
2/ Channels 16 and 18 were dry prior to August 1983.
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Two el ectro-shockers were used to
ca ftlure fish in the side channel
ritfles.

3-4 inch juvenile spring Chinook
Sal mon from Side Channel™ 18.



‘a

Afifty-foot seine wasusedt o' ,
sanpl € juvenile Salnon in the Side
channel ~ pool s.

Fortyd'nuvenile Sal mon seined in

Side” Channel 16.

(3.



Ll ae. 000N
M.
.
-,

The caFtured Sal mon were counted
and released in the main river so

anot her seine pass could be made to
estimate the sanple area popul ation.
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Main stemof the North Fork John
Day River is onthe left and the

| ower end of Side Channel 18 is on
the right:

The entrance to Side Channel 17
after construction.

RA



The entrance t o Si de Channel 16
prior to construction,




Begi nning constructionofarock
weir in Side Channel 17.

Upstream veiw of a conpleted rock
Weir prior to opening channel.



finishedrock weir.
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SUMMARY

During the summer of 1982, 128 single log weirs were constructed with
BPA funding by the USDA Forest Service, Malheur National Forest in
Camp Creek. The primary objective was to increase pool area in Camp
Creek, thereby increasing the juvenile rearing capacity for summer
steelhead trout and spring chinook salmon. In addition, construction
of two miles of fence to accelerate riparian recovery and reduce
summer water temperatures began and will be completed during the
summer of 1983.

Estimated annual steelhead smolt production resulting from the project
is 10,240 smolts, with a total annual benefit of $35,000. Also, there
will be additional, but unknown, chinook salmon smolt increases which
are not included in project benefits.

DESCRIPTION OF PROJECT AREA

Camp Creek supports the largest spawning run (344 adults) of summer
steelhead in the Middle Fork John Day River and is located within

the Long Creek Ranger District (Fig. 1). In addition, the lower six
miles of Camp Creek provide juvenile rearing habitat for an undeter-
mined number of spring chinook which migrate upstream from the Middle
Fork to avoid warm summer water temperatures. .

Stream survey assessments indicated that the stream channel was pre-
dominently riffle habitat characterized by gravel-rubble substrate,
with the mean surface area in pool habitat being 33 percent. The
stream was lacking habitat capable of supporting steelhead age 1+ to
2+ juveniles prior to smolting.

The mainstem of Camp Creek flows through a stringer meadow in the
upper portion of the project area (Sections 7 and 8, Fig. 1), then
flows through a narrow, steep-sided canyon eventually opening into

a second set of stringer meadows (Sections 1-5, Fig. 1). The meadows
are primarily grass with lodgepole pine and alder, while the canyon
areas contain primarily mixed conifers, western larch, and alder.
Some decadent black cottonwood are also found in the lower reaches

of the project area.

DESCRIPTION OF ACTIVITIES

This project required five contracts for completion. These included:
"equipment rental agreements for four separate backhoes with operators,
a contract to cut and deliver logs, a contract to haul riprap, and a
contract to haul and deliver sakcrete. Along with each backhoe, a
project crew consisting of four members was used to construct the log
weirs.

Weir sites were selected beforehand, using a combination of hydrologic
and fisheries criteria. Weirs were generally put in a series of five,
which was considered to provide the optimum habitat for a typical
stream reach. The weirs create high quality, self-cleaning pools
ideal for rearing juveniles. These pools provide cover primarily
through surface turbulence and depth. An added benefit of the pools
is the additional spawning habitat created at the tail of each pool.
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Al disturbed areas vere seeded with grasses to speed up the recovery
process.

The fence construction contract began this past fall but will not be
conpl eted until next summer due to contractual and weat her probl ens.

Oregon Departnent of Fish and Wldlife is conducting a noniotring pro-
gramon Camp Creek, financed by BPA, to deternmine changes in abundance
of steel head and chinook due to installation of |og weirs and contrast
fisheries benefits with costs of construction and naintenance.

ECONOM C_ANALYSI S

Proj ect Costs:

a. Manpower 21,500

b.  Backhoe contracts 15, 000

C Suppl i es:
Har dware cloth 3,500
Filter doth 2,000
Sackcrete 14, 000
Rebar 800

d.  Riprap contract 1, 300

e. Msc. (tools, materials, rentals) 11. 500

f.  Total cost of weirs 69, 600
(128 weirs @appr ox. $544/weir)

g Fence cost: . 5,0001-/
(2n. fence @%$2,500/m.)

h.  Rehabilitation (seeding, etc.) 1,400

i Total project cost 76, 000

Project Benefits:

a. It is estimated that this project will result in an 2/
i ncreased steel head annual snmolt production of 10,240= ,
with additional salnon molt increases unknown and not
i ncluded in project benefits.

= Partially constructed; will be conpleted in sumer of 1983.

2/ Based on estimates for snolt habitat capability Index, Colunbia
River Basin streans, USDA Forest Service.



3/

b.  Total adult steelhead production is estimated to be 410
fish (4 percent smol t/adult survival).

C.  Adults harvested by Inland sport and conmercial fisheries
is 245 fish (60 percent harvest).

d. I nland sport fisheries harvest equals 201 fish, which equals
844 angl er days or 281 recreation visitor days (RVD);

val ue of a steelhed RvDis $56.55; annual inland sport
fisheries benefit is $15,913.

e. Commercial fisheries harvest 1S 44 fish; val ue of a

steel head caught comer ci g31yi s $21.81; annual conmerci al
fisheries benefit is $708%

f. Total estimated annual steel head benefit is $16, 621.

Based on estimates for escaping Columbia River steelhead trout
in "Net Economic Values for Salmon and Steel head fromthe

Col unbia River System! by Philip A Meyer, NOAA Tech. nmeno, NVFS
F/NWR- 3, 1982,
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D-1

D-2

E-1

E-2

NARRATIVE

Camp Creek Pre and Post Treatment
Photographs of Representative Sites

Before: Looking upstream, log welr site above "Big
Culvert,” confluence of FS Road 3645 and 36, T.1llS.,
R.32E., Section 28 (Log weir Sectiom 7) (8/82).
After: Same location as A-1 (10/82).

Before: Looking downstream, log welr site below "Big

Culvert,"” confluence of FS Road 3645 and 36, T.l1S.,
R.32E., Section 28 (Log weir Section 7) (8/82).

After: Same location as B-1 looking downstream (10/82).
After: Looking upstream (10/82).
Before:

Looking upstream, log welr site below confluence
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After: Same location as C-1 (10/82).

Before: Looking upstream, log weir site above bridge on
FS Road 3650, below confluence of Cougar Creek, T.11S.,
R.32E., Section 3 (Log weir Section 4) (8/82).

After: Same location as D-1 (10/82).

Looking upstream, log welr site above bridge on
T.10S.,

Before:
FS Road 36, below confluence of Whiskey Creek;
R.32E., Section 35 (Log weir Section 3) (8/82).
After: Same location as E-1 (10/82).

Before: Looking downstream, log weir site below bridge
on FS Road 3690 (Kahler Butte Road), T.10S., R.33E.,
Section 19 (Log weir Section 1) (8/82).

After: Same location as F-1 looking downstream (10/82).

After: Looking upstream (10/82)



A-1: Before,looking upstream

(8/82)

A-2: After, looking upstream
(10/82)




B-1: Before,looking downstream

(8/82)

B-2: After, looking downstream

(10/82)

B-3: After, looking upstream

(10/82)



Before, looking ypstream

(9/82)

After, looking upstream

(10/82)
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D-2: After, looking upstream

(10/82)




E-l: Before: looking upstream

(8/82)

E-2: After, looking upstream
(10/82)




F-1: Before, looking downstream

(8/82)

F-2: After, looking downstream

(10/82)

F-3: After, looking upstream
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EXECUTI VE SUMVARY

The Deer Creek Summer Steel head Habitat |nprovenent Project is a joint
venture involving the Bonneville Power Administration (BPA), Burns District
of the Bureau of Land Managenent (BLM and the Oregon Department of Fish and
Wlidlife (ODOFIW. The project involves upgrading sunmer steelhead spawning
and rearing habitat in the BLM adm nistered portion of Deer Creek. Deer

Creek is a tributary of the South Fork of the John Day River and is the
single nost inportant and extensive summer steelhead spawning area on BLM
adm ni stered lands in the South Fork drainage providing approximately 87% of
the total accesible summer steelhead habitat found on these |ands. Aquatic.
habitat ranges in quality frompoor in the lower 0.25 nmiles to fair in the
upper 2.65 nmiles. Mjor liniting factors are excessive water velocities,

l ack of pool area, and |ack of suitable spawning gravels. Swlt product ion
in this reach is approxinmately one-fourth to one-half that which occurs
upstream where the gradient is lesser resulting in better habitat conditions.
The difference can be directely traced to the liniting factors |isted
previously.

Overal | goals of the subject project were to increase both the spawning and .
rearing capacity of the stream In order to acconplish these goals three
basic alterations in the stream had to be made, reductions in water
velocities, increased pool area, and increased spawning area. The nethods
chosen to acconplish these tasks included log weirs, single and double |og
current deflectors, boulder weirs, and individual boul der placement. Wth
the exception of boulder weirs, each of these techniques have proven
successful in Deer Creek and adjacent streams in the drainage. Briefly, each
of these slow water velocities thus allowi ng the deposition of gravel as well
as providing resting and escape cover. In addition, water flow ng over the

| og or boul der scours out a pool downstream providing rearing area for
juvenile fish and acting to a certain degree to |ower water tenperatures. In
all 10 log weirs, 3 boulder weirs, 4 double and 3 single [og current

defl ectors, 2 log cutbank protectors, and 100 individual boul ders were either
constructed or placed in the stream A variety of configurations were

enpl oyed so as tc adapt each series of inproverments to the individual site
characteristics thus obtaining maxi mum benefits. Structures extending the
entire width of the stream were notched to allow upstream passage of juvenile
fish. Disturbed areas were returned to natural contours and reseeded

foll owing cessation of construct ion activities.

The inprovenents can be expected to trap spawning gravel in the follow ng
amounts: | og and boul der weirs - 55 sq. yds., double log deflectors = 25 sq.
yds., single log deflectors - 13 sg. yds.. and boul ders - 3 sg. yds. Ba sed
on observations of spawning activity by sumrer steelhead in this streamit
was assuned that each additional 20 sq. yds. of suitable spawning gravel wll
produce one redd. Using this assunption it was calculated that a total of 38
addi ti onal spawning pairs would use these inproved reaches. Data gathered on
this streamindicate that a snolt production rate of 33 snolts/redd can be
expect ed . Therefore, these inprovenents can be expected to produce an
addit ional 1,254 snolts, an 81% i ncrease. Inaddit ion, increased pool area
provi ded by the inprovenents can be expected to inprove either the snolt/redd



ratio, the smolt to returning adult survival rate or Therefore, the
1,254 increase in snolt product ion can reasonally be considered conservative.

ABSTRACT

Deer Creek is a tributary of the South Fork John Day River (T. 16 S., R 27
E.). This streamis an inmportant sumer steel head spawni ng area providing
22% of the total accessible summer steelhead spawning area in the South Fork
system  The Bureau of Land Managenent (BLM adnministers the lower 2.9 niles.
This reach is low in productivity in relation to the upstream reaches.
Factors accounting for this include relatively high gradient which in turn
has led to excessive water velocity, lack of pool area, and |ack of spawning
gravel. Data collected during 1981 showed 3503 fish per nile and 1.4 redds
per mile in this reach. In August of 1981, a series of three log weirs and
anot her series of one log weir, one single log deflector and one double | og
deflector, were constructed in Deer Creek. Data collected during 1981 showed
3931 fish per mle in these sect ions up fromthe 3503 fish per mle recorded
in 1981 for the same sections and 3 .O redds per nile. Vhile 1982 was overall
a better spawning year for summer steelhead this inprovenent does seen to

i ndicate the success of these inprovenents. In October of 1982, 22 nore of
these type structures and 100 boul ders were placed in Deer Creek above Deer
Creek Falls on BLM administered |lands. These inprovenents were designed
jointly by BLM and Oregon Department of Fish and Wldlife (CODF&W,
constructed by BLM and funded by the Bonneville Power Administration (BPA).
Studi es are ongoing to determne the effectiveness of these inprovenents.

I NTORDUCTI ON

Deer Creek is a tributary of the South Fork John Day River (T. 16 S., R 27
E). This’ streamis an inportant spawning area for summer steel head,
providing 22% of the total accessible sumer steel head spawning habitat in
the South Fork system It is the single nost inportant and extensive summer
st eel head spawning area on BLM adninistered lands in the South Fork drainage,
providing approximtely 87% of the total accessible sumrer steel head habitat
under BLM control in the drainage. BLMadnministration is limted to the

| ower nmost 2.90 nmiles of Deer Creek. O this distance 0.25 nmiles were rated
as poor aquatic habitat and 2.65 mles as fair. Mijor linmting factors are
excessive water velocities, lack of pool area and | ack of spawning gravels.

Fish species found in the upper portion (upstream Deer Creek Falls) are
limted to resident redband/rainbow trout and summer steel head. Various
non-gane species also are found in the |lower reaches. El ectroshocking data
for 1981 and 1982 showed a nean of 3503 and 3931 fish per mile respectively.
Fork length of those fish indicated that nost of these were juvenile sunmer
steelhead. Redd counts made in 1981 and 1982 showed 1 .4 and 3.0 redds per
mle respectively. This is approximtely one-fourth to one-half the |evel of
spawning activity that occurs in this stream on National Forest |ands



upstream  The difference can be traced directly to the limting factors

di scussed previously. Efforts have been made by the BLMto alleviate this
situation. In 1979 Deer Creek Falls was nodified to. facilitate adult sunmmer
steel head upstream passage. In 1981 four log weirs, one single |og defector,
and one doubl e |1 og deflector were contructed. These structures were to
reduce water velocities, scour out rear pools, and allow for the deposition
of addit ional spawning gravels. Overall goals were to increase both the
spawning and rearing capacity of the stream These structures are
accanpl i shing the physical alteration as planned. El ectroshocking and.
spawni ng survey data as discussed above seem to indicate these structures are
al so acconplishing the overall goals as well. In short, the results from
these six structures encouraged the further inprovenent of the stream using
these techniques as well as sone new techniques utilized successfully on

ot her streans.

PRQJIECT DESCRI PTI ON

The Deer Creek Steel head Habitat |nprovenent Project undertaken by the BLMin
1982 and funded by BPA was an extension of the work described in the

preceding sect ion. Initial planning prescribed twenty log weir structures
and 50 boul ders.  Subsequently, these nunbers were changed due to on site
desi gn changes required by site characteristics hidden prior to actua
construction and to the skill of the equipment operator allowing nore work to
be done in the same period of time. The conpleted project consisted of 10

log weirs, 3 boulder weirs, 4 double log deflectors, 3 single |og deflectors,
2 log cutbank protectors, and 100 boulders. These structuresv were placed in
a variety of configurations ranging fromone or nore log weirs to log weirs
and doubl e deflectors, to double and single deflectors. The configuration
chosen depended on individual site characteristics including bank height, bed
wi dth, and bank conposition.

All of the log weir structures were notched to allow upstream passage of age

1 (5 inch) summer steelhead and larger. Rearing pools were dug out bel ow
each log weir at the time of construction to a depth of approximtely 18-24":
Spring runoff will probably stabilize the depth to that which will be

mai nt ai ned by scouring forces generated by the structures.

The boul der weirs were constructed by placing four to six boul ders

(approxi mately 2-3 feet dianeter) in a straight |ine across the stream  Each
boul der was pl acedv about 6 to 10 inches fromits neighbor. This allows easy
upstream passage of even the smallest fish while creating a drop at higher
flows to scour out a pool downstream and trap gravel on the upstream side

The remai ning boul ders were placed nore or Less randomy along stream reaches
| acki ng adequate depth and cover but where site characteristics did not allow
the installation of [og structures.

Fol  owi ng construction of the inprovenents disturbed areas were returned to
natural contours as nearly as possible. These areas were then seeded with a
m xture of orchard grass, crested wheatgrass, and yellow bl ossom sweet clover
and covered with brush.



SUMMARY AND CONCLUSI ONS

A total of 22 log or boulder structures were constructed and 100 boul ders
were placed in Deer Oeek. Wth the exception of two single weirs all
structures were placed in conmbination with other structures. The se

conmbi nations included two weirs, three weirs, two cutbank protectors and a
single log deflector, two single log deflectors with one double |og deflector
upstream and downstream of the single log deflectors, and two weirs with a
doubl e 1 og deflector upstream and then another weir. The boul ders were
placed al ong two reaches with approximately 20 boul ders placed along a reach
near Round Creek and 80 boul ders placed approxi mately 400 yards downstream of
this reach.

I nspections as |ate as Decenber 29 showed all structures to be operating as
pl anned with no observed problems. The short term success (2-5 years) of the
new designs (i.e. rock weir and cutbank protectors) wll encourage their use
along other reaches of the stream The |ower approxinmately 100 yards of Deer

Creek can benefit fromweirs and a series of weirs may be constructed in this
reach in the future.

Structures conpleted in 1981 have been shown to be producing positive
results. Bot h nunber of fish per nile and redds per mile have shown
increases. These results are only prelimnary and nore data will have to be
gathered during future field seasons to substantiate this. However, in the
absence of other site specific data this data was used to estimate future
production attributable to the inprovenents conpl eted under this project.
After a sufficient period of time has passed to allow full utilization of the
i nprovenents (probably 3-5 years) it is expected that they will account for
an approxiame 81X (1,254 snolts) increase in snolt product ion. This was
based on 1,140 sq. yds. of newy deposited spawning gravels with 30 sqg. yds.
of suitable spawning gravel required for each pair of spawing, sunmer
steelhead. Additionally, it was assumed smolt production in Deer Creek
equal ed 33 smolts/redd based on a snolt to returning adult survival rate of
6%



BALANCE SHEET

A Per sonnel

1. work month related costs $ 6700.64
2. Vehi cl e oseage - 197. 86
3. Travel (Per diem 531. 00

B. Contracts for Project Inplenmentation

1. Log hauling 650. 00
2. Log weir installation &

boul der pl acenent 8592. 50
3. Blastfng 6000. 00

PRQJIECT TOTAL $22, 760. 00



Nat ural Boul der weir.

Site 1 (Post)

A single log deflector diverts flow fromthe right

real ized here: 1) in a sect

cutbank and willow clunp (see arrow)

i on | acki ng pool area,
the end of the log as well as along the left

is protected.

bank.
a pool

Tnis is the type of effect strived for.

Two benefits are

wil |

be scoured at

bank (a rock bluff), and 2) a



Site 1 (Post)

Immed iat e 'y Jownst ream previous pnot O Two | og V\.’e”S in series are creat i ng
two new pools and trapping Spawning gravel Wwhich are both Iacking here.

Prior to placenment the area bel ow the downstream structure was a broad riffle
providing very 1 ittle in the way of rearing or spawning habitat.

T2V
Site 2 (Post)
Prior to placement this reach was a shallow riffle with little spawning ana
rearing area.



Site 3 (Pre)
Fair nunber of large rocks in this reach but shallow water depth severely

degraded their benefits. El ectroshocking areas such as this produces nostly
age0+ fish with a very few older fish due to lack of useable habitat area.

Site 3 (post)
Two structures were originally planned but far

bl uff. A natural pool exists here (see arrow.
anot her pool as well

previous photo are now in deeper water making
juvenile fish.

bank turned out to be a rock

The constructed weir creates
as depositing spawni ng gravel . The rocks shown in the

them nore beneficial to



Site 4 (Post)
Photo of all three structures. Two | ower structures are log weirs and upper
struct ure is a double log deflector. This reach prior to inprovenent was
entirely riffle lacking pool area.

Site 4 (Post)
Mddle structure of series. Not e photo was taken during high water. Poo1l
created by this weir wll be shaded by willows.



Site 4 (Post)
Upper st ruct ure (double deflector) of series. Pool is being scoured out in
center where white water is evident.

Lo

v e "‘
Site 5 (Pre)

Note shallow riffle nature of this site.
exist s, however.

Good r ipar ian shad ing al ready



Site 5 (Post)
Note upstream side shaded by wll ows.
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A
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Site 6 (Pre)

As with previous site, shallow, relatively unproductive riffle area but

ti pari am shadi ng

good



Site 6 (Post)
Note white water. This nmarks |lacat ion of boulders placed in this sect ion.
Approxi mately 20 boul ders were placed here. They will provide nuch needed
pool area where | ow banks do not allow log weirs.



Site 7 (Pre)
Very sinmilar to Site b.

Shallow riffle arca with problem of late sumer high
water tenperatures.

Site 7 (Post)
Approxi mately 15 boul ders placed in this reach.
scour out a hole

Each of these boul ders wll
i medi ately downstream as well
I nspect ions made

in March show al

as trapping spawning gravels.
1 boul der
desi gned task.

pl acenents to be acconplishing



Site 7 (Post)
Prior to inprovement this was a |long, sweeping cutbank. \Water was shal |l ow
with no instream structure. Treatment included a double |og deflector at
upper end (bel ow pickup), followed by four single |og deflectors around the
outer edge of the bend, and ending with a double |og deflector to return the
flow to the center of the stream



Site 7 (Post)
Double log deflector at beginning of sect ion. Note far deflector.
Oiginally, only a single |log deflector was pl anned. However , a large |og
left from previous high water was present. This log was buried to extend its
useful life at very low cost (approximtely $15).



Site 7 (Port)
This photo snows two single deflectors with boulders which were placed with
themto create additional. habitat.

Site 7 (Post)
‘IV' of white water shows |ocation of double deflector at end of sect ion.
This returned flow to center of streamto prevent erosion of far bank.



This shows the log weir

| ong seri es.

Site 7.

This shows the second

rearing or

| og

whi ch represents

weir

Site 8 (Post)

the first

structure in a relatively
Prior to inprovements this section was largely &952) shallow
riffle with little

spawni ng area. | ooked very simlar

Site 8 (Post)
in this series.



Site 8 (Post)

This photo shows an added benefit to these structures.
the edge of the pooled water on the upstream side (see arrow).

Silt is deposited at

<’

Site 8 (Post)
Doubl e 10g defl ector. Log on right. side is buried flush vvith | ow bank and
heavily riprapped. This allows water to flow over keyway wi thout danage.

This technique is useful where high banks are not present.



Site 8 (Post)
This photo shows inprovements to a shallow section abutting a rack wall. The
s ingle log deflector diverts flowinto the wall scouring out a long pool.

Site 8 (Post)
Cose up of previous structure.



Site 8 (Post)

Upstreara log weir in the series. Diverts flow from far bank into center
where erosion is |essened and pool area is created. - Spawni ng gravel al so
t rapped. Large boulders left below weirs as in picture enhance pool created.

Lol

Site 8 (Post)
Upstream reach of sect ion inproved. White water marks boul der placenents.
Prior to inmprovement this section was simlar to Site 7.



Site 8 (Post)
Close up of boulder weir visible in upper left hand corner of previous photo.
Useful 1 where conditions preclude use of |og weir. I nspect ion in Mrch
snowed results very simlar to log weir.

Site 9 (Pre)
Note shallow riffle nature.



Site 9 (Post)
Note boul der weir in center of photo. This photo taken downstream

_ _ Site 9 (Post)
Downst ream boul der in this series. Prior to inprovements entire sect ion
appeared as shown in Pre photo above.



Site 10 (Post)
Prior to inprovenent this section |ooked exactly like Site 7.
Ma rch showed a pool being scoured out by each boulder as well as gravel
depos it ed around each boul der.

I nspect ion in

Site 10 (Post)

Boul der weir at upper end of section. Perating very simlar to log weir.
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SUMMARY

During the summer of 1983, 118 single log weirs were constructed and
185 boulders were placed by the USDA Forest Service (USDAFS), Malheur
National Forest, in Deer Creek, Murderers Creek, and Tex Creek (a
tributary to Murderers Creek). Total cost of the project was $65,000,
with $63,500 being financed through BPA and $1500 from USFS
contributed funds. These structures were placed along two miles of
Murderers Creek, one-eighth mile of Tex Creek, and five miles of Deer
Creek (Fig. 1).

The primary objective was to increase and improve the quality of pool
habitat in these streams using a combination of log weirs and
boulders, thereby increasing the juvenile rearing capacity for summer
steelhead trout (Figs. 2 & 3). Side benefits included spawning
gravels collected above and below the weirs and benefits to the
resident trout populations. The weirs create high quality, self-
cleaning pools ideal for rearing juveniles. These pools provide cover
primarily through depth and surface turbulence.

Assuming full utilization of the additional habitat created through
the project, annual benefits are estimated at $18,309. Discounted

at 4 percent for a 30-year project life, total benefits are estimated
to be $250,140. The benefit/cost ratio for the project is 3.8:1.

Due to the better than anticipated accessibilty and abundance of good
rock for boulders and savings in other areas of the project, the unit
cost per structure was lower than estimated. These factors allowed
us to exceed the estimated target of 108 log weirs and 20 boulders.

DESCRIPTION OF PROJECT AREA

Murderers Creek (including Tex Creek), a tributary to the South Fork
John Day River, supports 59 percent of the total spawning run of
summer steelhead in the South Fork John Day River. Estimated run
size (Forest only) for Murderers Creek is 293 spawning adults.
Estimated smolt production on USDAFS land is 13,325 with an estimated
potential for 42,835.

Deer Creek, also a tributary to the South Fork John Day River,
supports 26 percent of the total spawning run of summer steelhead
in the South Fork John Day River. Estimated run size (Forest only)
for Deer Creek is 129 spawning adults. Estimated smolt production
on National Forest land 1is 5,850 with an estimated potential of
26,325.

Stream habitat surveys conducted by the Oregon Department of Fish

and Wildlife (ODFW) in 1960 and the Forest Service in 1981 indicated
that rearing habitat, in the form of pools and cover, was lacking
along most of these streams. Murderers Creek pool area averaged only
38 percent in the reach from Oregon Mine Creek downstream to Stewart
Cabin, a distance of three miles. Pool area in Deer Creek below South
Fork Deer Creek, a distance of eight miles down to the Forest
boundary, averaged only 15 percent of the total surface area. Average
summer pool depth for both streams was less than one foot.



DESCRI PTI ON OF ACTI VI Tl ES

Project work was conpl eted on August 26, 1983.. The project required

three contracts which included:

1) hauling of riprap -

preparation,

| oadi ng,
of logs for log wirs -

and hauling of riprap to the project site;, 2)
cutting, decking,
sites; and 3) equi pnent rental with operator

preparation
and hauling logs to project
- two backhoes with

operators installed log weirs and placed boulders at selected sites

in the project area

hydrol ogi ¢ and fisheries criteria.

Al
process.

A crew of four was hired to assist the backhoes
with the Iog weir construction portion of the project.
boul der sites were sel ected beforehand,

Log weir and
usi ng a conbination of

di sturbed areas were seeded with grasses to speed up the recovery

CDFWis conducting a nonitoring program on Deer Creek, financed by
BPA, to help determ ne changes in steel head popul ation due to the
installation of stream habitat inprovenment structures on Bureau of
Land Managenent and Forest Service |ands.

ECONOM C ANALYSI S

Project Costs:
a. Sal ari es
b. Travel and transportation

C Equi pment and material s
d. Contracts

Preparation, |oading,
haul ing riprap

Preparation of |ogs
for log weirs

Equi pment rental wth

oper at or

Tota

Project Benefits:

a. It is estimated that this project increased pool
result

by 84,383 square feet and will
smolt production of 7,760 (Table 1).

$25, 141
1,662
8, 456

7,705

7,664

12, 873
$63, 510

habi t at
In an increased steel head annua
These data are based on

steel head production and snmolt habitat capability indices devel oped

cooperatively with ODFWand the Ml heur Nationa

For est .



b. The adult steelhead predyctiom is estimated to increase
by 155 adults (7,760 nolts x 2% smolt/adult survival).

This is estimated to result in 51 additi gngl adult steel head escaping
to spawn on the Forest (155 adults + 33%— escapenent).

c. Total estinmated annugl ,steelhead benefit is $18, 309 i—sf
adults x $359/escaping spawnef-‘). Benefits for a 30 year project
life discounted at 4 percent are $250, 140.

Net present benefit - $250,140 -_ 3.8
Net present cost = 65,000 1

B
C

L /Based on ODFWsteel head |ife history studies on Tex Creek,

1960- 1965.

2 /Based on figures for escaping Colunmbia River steel head trout in
“Net Economi c Values for Sal mon and Steel bead fromthe Col unbi a
River System” by Philip A Meyer, NOAA Tech. Menp, NWFS F/ NVR- 3,
1982.



Table 1. Fhypical Hebitat and Swolt Production Changes due to Habitat Improvements in Tex Creek, Mirderers Creek and Deer Creek.

Total

Total ‘Btal Area  (ptimm X Area Area Area Area Total Area ‘Dtal Area Predicted
Stream  in Pools Area Fool Strean Width COreated M. Created Created M. Created Created in Pools Snolt
Surface  before In Area Miles of per Weirs by per  PBoulders by with after Gain with
Ar B)_r_q!% Poolet Llac Inproved Stream Weirk* (bnstructed ‘hga lbuider Placed Boulders Projg:t M Project
(ftE; &) (ft (ft (ft (mi) (ft) (ftz) (ft (ft)) (fr (ft) (¢ (ft)
Tex Cr. 561 3¥»% 1,97 3,295 1,318 13 8 536 2 1,072 - - - 1,072 56 3,049 299
Deer Cr. 264,000 15 39,600 158,400 118,800 5 10 667 % 62,698 15 135 2,@5 64,723 0 104,23 4,650
Murderers &r. 126,720 3B 48,154 76,032 27,818 2 12 804 2 17,688 18 0 900 18,588 53 66,742 2,811
Totals ¥6,211 - 89,B1 237,727 147,99 7.13 - - 118 81,458 - 185 2,25 8,33 - 174,114 7,760

*

My areas vhich were lacking in pool habitat were mot improved because of accessibility problems or the damage that wuld have
occurred to riparisn vegetation wes wnacceptable, so this optimm is theoretical based on naximm accessibility

to all reaches of the stream. The optimm habitat for steelhead rearing is 60% of the mrface area in pools and 40% in riffles.

ok
The average lergth of pools createl was estimated to be 67 feet basad an an average stream gradient of 1 1/2X in the three streas.
Same pools were shorter shere gradient exceeded 1 1/2% while some were larger vhere gradient was less than 1 1/2%.
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LOG VEIRS ON TEX CREEK
(8-83)

FI GURE 2.



BOULDER PLACEMENT- MURDERERS CREEK

83)

(8

FI GURE 3.
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SUMVARY

Obj ectives

The followi ng objectives apply to Deer, Cap, and Cear creeks, unless
stated otherw se.
1. Establish sanpling stations in areas where stream habitat has been
i nproved (treatnent) and where it has not (control) in each stream
2. Estimate rainbow steel head and chinook densities in treatnent and contro
areas. Chinook densities will be estimated in Clear Creek only.
3. Collect a random sanmple of fork |engths of rainbow steel head. Chi nook
will be nmeasured in Cear Creek only.
4. Collect a random sanple of scales of rainbow steel head.
5. Docunent changes in stream depth, w dth, volume, pool/riffle ratio,
spawning gravel, and cover as a result of habitat inprovenent projects

6. Establish photopoints at selected sites.

Acconpl i shrent s

W acconplished all objectives.
Fi ndi ngs

Mean densities of rainbow steel head associated with each of four types of
habitat inprovenent structures in Deer Creek ranged from 16% to 119% hi gher
than in a control section where no inprovenents were nade. However, there was
little difference in density of rainbow steel head between inmproved (treatnent)
and control areas in Canmp Creek (125 and 130 fish/l1 OOm respectively) in 1983,

the first year after the conpletion of habitat inprovenents.



Densities of rainbow steel head and spring chinook were |ower in 1983 than
in any pre-treatment year in |lower Clear Creek. However, the nean density of
chinook in upper Oear Creek increased froma pre-treatnent high of 3
fish/lob to 17 fish/I COmin 1983. This increase was due to higher flows as
a result of channel nodifications and as a result of construction of
si de-channel dams which raised the watertable and increased subterranean flow
into the main channel. The higher flow inproved passage for adult chinook

into the upper reaches of the treatnent area.

| NTRODUCTI ON

The Oregon Departnent of Fish and Wldlife (ODFW began a study in March
1983 to document changes in chinook salnmon and steel head production due to
habitat inmprovments in tributaries of the John Day River. The projects being
studied are located in Deer Creek, a tributary of the South Fork of the John
Day River at km45; Canp creek, a tributary of the Mddle Fork of the John day
River at km77; and Clear Creek, a tributary of Granite Creek which flows into
the North Fork of the John Day River at km 141. This report describes study

areas, methods, and results through 30 Septenber 1983.

METHCDS
Qbjective 1
Deer Creek
W sanpled in Deer Creek to estimate the abundance and age/size structure
of rai nbow steel head and to document physical changes of the stream associ ated
with each of the follow ng structure types: (1) log weirs, (2) rock weirs, (3)
log deflectors, and (4) boulder placenments. The physical factors neasured

were stream depth, streamwi dth, pool/riffle ratios, cover, and spawni ng

gravel area. Because the four structure types were interspersed with one
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another in the treatnent 'area, the boundaries of each sanpling station were
establ i shed at points above and bel ow an individual structure where the
physi cal character of the streamwas no |onger influenced by that structure.
Areas influenced by adjacent structures of different types were not included
as sanpling stations. Sanpling stations ranged from9mto 50min length; the
boundari es of each were marked with numbered netal stakes (Fig. 1).

Six control stations, each approxi mately 50m | ong, were established in
Deer Creek above the uppernost habitat structure. Control stations were
selected in areas simlar in substrate, gradient, depth, and cover to the
treatment areas prior to contruction of habitat structures. Station
boundaries were marked with nunmbered nmetal stakes at natural breaks such as

riffles or the head of pools (Fig. 1).

Camp Creek

Sanpling areas were established in Canmp Creek to estinmate changes in
abundance and age/size structure of rainbow steel head and to docunent changes
in physical factors in the streamdue to log weirs. Physical factors neasured
were the same as in Deer Creek. Treatment areas were those in which log weirs
were present and control areas were those in which |og weirs were not
present. Treatnment and control areas were interspersed throughout the |ength
of the stream (Fig. 2). Sixteen, 50m sanpling stations were systematically
established in each of the treatnent and control areas, The distribution of
sanplilng stations within each treatnent and control area is shown in Table
1. Station boundaries were established at natural breaks whenever possible

and were marked w th nunbered stakes.
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Fig. 1. Location of sampling areas in Deer Creek.
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Table 1. Distribution of sanpling stations in treatment and control areas of
Camp Creek.

Sampl i ng Nunber of sanmpling

segnent stations
Tr eat nent

T-1 1

T-2 7

T-3 1

T-4 6

T-5 1
Cont rol

Gl 3

c-2 3

c-3 8

c-4 2

Six sanpling stations were also established as controls in Slide Creek
(Fig. 3), atributary of the Mddle Fork at km 52. These stations wll be
used as external controls to determne if any major changes are occurring in
the control stations in Canp Creek because of their close proxinmity wth
treatnment areas. Sanpling stations in Slide Creek were selected to duplicate
as closely as possible, the substrate, depth and cover of control stations in

Canp Creek, however, flows are lower in Slide Creek.

Cear Creek

Twenty-four sanpling stations, ranging from37mto 73min length, were
established in Clear, Ganite, and Bull Run creeks to estimate changes in the
density of spring chinook and rai nbow steel head due to the introduction of
spawni ng gravel; the construction of |og weirs, boulder placenents, and

hol di ng pools; and the recovery of subterranean fl ows.
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Fig. 3. Location of sampling area in Slide Creek.
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Twel ve sanpling stations were established in Clear Creek in as close as
possible to the same locations as the original twelve stations in which
pre-treatnent data were collected from 1979 through 1981. It was inpossible,
however, to locate exactly the original sanpling stations because of the
habitat changes. O the twelve stations in Cear Creek, six are in upper
Clear Creek and six are in lower Cear Creek (Fig. .4). Each of the six
stations in upper Cear Creek were bounded by weirs and each -included one to
two weirs. [Each station was separated by at |east one weir. Boul der
pl acements were not included in these stations. Each of the six sanpling
stations in lower Cear Creek contained one weir with station boundaries being
natural riffle breaks above and below the weir. Three of these stations
i ncluded boul der placenents.

Six control stations were systematically selected in each of Granite and
Bull Run creeks in areas (Fig. 4) simlar in gradient and substrate to O ear
Creek prior to habitat changes. Natural breaks (ie. riffles) were used as
station boundaries. Numbered netal stakes were used to mark the boundaries of

treatment and control stations.

Qbj ective 2

Popul ation estimates of rainbow steel head and spring chi nook were made
with the two and three pass renoval nethod (Zippin 1958, Seber and Wal e
1970). Station boundaries were blocked with seines prior to sampling. W
used two or three el ectroshockers, working in conjunction beginning at the
upper bl ocking seine and noving downriver to the |ower seine, to collect
fish. Two passes were made initially through each sanpling station. Catch
was recorded seprately for each pass. Rainbow steel head were al so separated

into two size groups approximately age 1 and age 2 and ol der in each stream
12
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Popul ation estinates were nmade with the 2-catch method for chinook and
for each if the two age groups of rainbow steelhead, If confidence limts
exceeded 25% of the popul ation estimate of any group then a third pass was
made through the sanpling station and an estinate was nmade with the 3-catch

met hod.

bj ective 3

Al rainbow steel head age 1 and ol der were nmeasured to the nearest 1.0 mm
fork length. Al age O fish were measured at Deer and C ear creeks, but onlya
subsanpl e was neasured in Canp Creek. A random sanple of 40-50 chinook were
neasured to the nearest 1.0 mm fork length in each of the four Cear Creek

study areas.

bjective 4

A random sanpl e of scales was collected from approximately 50% of the age
1 and ol der rainbow steelhead in each study area. Scales located directly
above the lateral line just behind an imaginary |ine extending perpendicul ar
fromthe lateral line to the distal point of attachment of the dorsal fin were

transferred to nunbered gummed cards.

bjective 5

W neasured stream depth, stream w dth, station length, pool/riffle
rati o, spawni ng gravel area, and cover to docunment physical changes as a
result of habitat inprovenents.

Stream wi dths were neasured at ten evenly spaced intervals within each
sanpling station that was larger than 31 min |enqgth. At sanpling stations

l ess than 31min length, wdths were measured at evenly spaced intervals

ranging fromthree to ten depending on the length of the sanpling station.
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Stream depths were neasured at four'evenly spaced intervals along each
wi dth measurement. Depth was recorded at intervals of one-eighth,
three-eighths, five-eighths, and seven-eighths of the streamw dth

Pool length of a station was the sumof the |engths of each individua
pool in that station. Pools less than two thirds of the stream wi dth were not
measur ed. Lengths were neasured along the thalweg. Area not classed as pools
were considered riffles.

Spawni ng gravel area was estimated in each sanpling station by neasuring
the surface area of gravel that appeared to be suitable for spawning.
Suitable areas were areas of |oosely conpacted gravel in which the gravel was
approximately 1 cmto 8 cmin diameter and in which water depth and velocity
were judged adequate for spawning. Areas of gravel less than approximtely
0.1 m@ were hot included.

Cover within each sanpling station was classified as bank, riparian,
boul der, surface turbul ence, and weir cover types. The area of each cover
type was estimated by measuring the water surface which we visually estinated
was influenced by that cover type. Boulders less than 40 cmin dianeter were
not included as boul der cover.

W neasured widths and depths of plunge pools formed behind weirs that
were within station boundaries. Wdths were nmeasured at 1 and 2.5m intervals
below the weir. Depths were nmeasured at intervals one-eighth, three-eighths,
five-eighths, and seven-eighths of the stream width

The surface area of each sanpling station was estimted by partitioning
each station into a series of rectangles, each of which was bisected by one
wi dth mesurenment. The length of each rectangle equalled the biseting width
mesurenent; the side of the rectangle equalled the distance between wi dth
mesurenment for that station. The areas of all rectangles were summed to

estimate the surface area of the sanpling station
15



The volume of water in each sanpling station was estinmated by taking a
cross-section at each width measurenment and dividing this into two triangles
and three adjacent trapezoids using correspondi ng depth neasurenents as
sectioning points. The areas of the triangles and trapezoids were sumed then
multiplied by the distance between wi dth neasurenents for that station to give
a volume of water corresponding to a rectangul ar segnent. Vol umes of al

segnents were then summed to give total water volunme in a sanpling station

Obj ective 6

Phot opoi nts were established in selected study reaches to graphically
docunent changes in the stream because of habitat inprovements and to show
changes in the structures over tine. Stakes that marked station boundaries
were used to mark photopoints in Canp and Deer creeks. Photopoints in Cear

Creek were referenced in the weirs.

RESULTS

Results are given in the following tables and figures.

16



(bj ective 2.

Table 2.1. Population estimates (N) of age 1 and ol der rainbow steel head in
Deer Creek, July 1983.

Sanmplin Rai nbow st eel head @
srarion” 15 M) Frsh/100m
Log weirs
% 42 (82- 44) 183
3 87 (84- 90 272
4 40 (40- 42 182
5 61 (60- 64 217
6 64 (64- 65 267
I 69 (69- 70 256
8 75 (71- 80) 326
9 53 (52- 54) 184
Rock weirs
1 56 (55- 79) 181
2 87 (86- 90) 174
3 § b 89
4 29 b 121
5 82 (82- 83) 178
Log deflectors
! 26 (26- 27) 153
2 47 (45- 50 247
3 21 (20- 25§ 210
4 28 b 165
5 28 (25- 33 165
6 21 (27- 29 117
Boul der pl acenents
| 43 (43- 44) 287
2 39 (38- 41 395
3 20 (20- 21 167
4 38 (38- 40) 291
5 18 b 300
Control
| 58 (56~ 62) 118
2 59 (58- 50; 120
3 79 (78- 80 161
4 58 (58= 59 118
5 63 (62- 65 129
6 61 (61- 73 124

@ pes not include rai nbow steel head | ess than 63nn in | ength.
b confidence Iimts less than #0. 5.
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Table 2.2. Population estimates (N) of age 1 and older rainbow-steelhead in
_Camp and Slide creeks, August 1983.

Tampling Rainbow-steehead =

station . N _(95% CL) F1sh/100m
Camp Cr.-treatment
1 37 ( 36- 40) 74
2 50 ( 47- 55) 104
3 55 ( 54- 57) 110
4 46 ( 44- 49) 88
5 36 ( 36- 37) 78
6 44 ( 42- 50) 85
7 60 ( 59- 63) 118
8 71 ( 70- 74) 148
9 54 ( 52- 59) 126
10 71 ( 72- 72) 145
11 86 ( 84- 90) 179
12 108 (101-116) 225
13 41 ( 42- 44) 82
14 84 ( 83- 87) 156
15 73 ( 71- 77) 146
16 68 ( 64- 70) 131
Camp Cr.-control
1 56 ( 56- 57) 114
2 52 ( 51- 54) 90
3 69 ( 67- 72) 130
4 74 ( 72- 79) 151
5 60 ( 59- 62) 125
6 76 ( 75- 78) 149
7 97 ( 96- 98) 194
8 71 ( 70- 72) 145
9 49 ( 49- 51) 100
10 68 ( 67- 71) 139
11 45 ( 44- 48) 92
12 67 ( 66- 70) 140
13 63 ( 61- 68) 119
14 93 ( 88-101) 190
15 83 ( 80- 88) 154
16 21 ( 20- 21) 49
Slide Cr. \
1 42 ( 41- 44) 70
2 34 ( 34- 36) 106
3 40 ( 39- 41) 63
4 19 ( 19- 20) 31
5 38 ( 37- 39) 52
6 11 22

T Does not include rainbow-steelnead l1ess than /0 mm and B0 mm 1n fork length
in Camp and Slide creeks, respectively.
Confidence limits were less than #0.S5.
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Table 2.3. Population estimtes (N), of age 0 chinook and age |+ and ol der
rai nbow st eel head in each of four sections of Cear Creek, August 1983.

Sanpl i ng Rai nbow- st eel head & Chi nook
station N (95% CL) Fl sh/ | QOm N [ 18
Upper Cear Cr.
1 23 (22-25 37 4 ( 4-7) 6
2 15 (15-16 33 1 b 2
3 26 (25-29 60 14 ( 9- 21; 33
4 13 (13-14 35 11 (10-13 30
5 41 (39-44 56 9 ( 9-10) 12
6 29 (28-31 6 6 b 16
Lower Cear Cr.
1 19 (17-24) 34 29 (25-40) 52
2 13 (13-14) 22 46 (38-54 78
3 12 b 21 31 (29-36 70
4 14 b 33 32 (28-37 6
5 16 (16- 17; 42 32 (31-34 04
6 15 (15-16 36 20 (19-22 48
Ganite Cr.
1 5 b 13 25 (24-28) 83
2 1 b 4 6 b 24
3 12 b 55 23 (21-26 105
4 12 (11-15) 43 26 (26-27 93
5 4 b 13 22 (21-24 1
6 7 b 17 50 (50-52 122
Bull Run Cr
1 11 (10-13) 35 26 &25-29) 84
2 11 b 35 69 (64-75) 223
3 13 (13-14) 46 26 b 93
4 9 b 24 34 b 92
5 10 510-11) 48 23 (23-24 110
6 10 (10-11) 31 25 (24-28 8

@ Does not include rai nbow steel head less than 81 mmin fork |engh.
b Confidence limts were less than £0.5.
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Table 2.4. Mean densities (fish/100 m of rainbowsteelhead in areas with
different habitat inprovenent structures, Deer Creek, 1983.

Stations Mean density
Structure sanpl ed (fish/100 m
Log weir 8 244
Rock weir 5 149
Log deflector 6 176
Boul der pl acenent 5 280
Cont r ol 6 128

Table 2.5. Mean densities (fish/100 nm of juvenile rainbow steel head and
spring chinook before (pre-treatnment) and after (post-treatment) habitat
i mprovenents were conpleted on C ear Creek.

Upper O ear Creek @ " Lower dear Creek
Rb/St Chi nook Rb/St Chi nook
Pre-treat ment
1979 105 3 42 299
1980 51 0 35 91
1981 50 0 49 107
Post -t r eat nent
1983 52 17 33 70

a Some habitat inprovements were being constructed in 1980 and 1981.

Table 2.6. Mean lengths of age 0 rai nbow steel ehad in Canp and Slide creeks,
August 1983.

Sample Fork Tenqth (m)

Sanpl i ng area si ze Range Mean 95% Cl
Canp Creek (Treatnent) 380 26- 69 48 t1
Canp Creek (Control) 319 30-68 50 t1
Slide Creek (Control) 326 46- 79 64 t1]
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Fig. 2.1. length frequencies of age O and older
rainbow-steelhead in Deer Creek, July, 1983.
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Fig. 2.2. Length frequencies of age 1 and ol der rainbow steel head
in Canp Creek and in Slide Creek, August, 1983.
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Table 2.7. Salnon redds counted in upper Cear Creek and in the historical
index areas of Cear, Ganite, and Bull Run creeks, 1978-81.

Upper O ear Lower C ear Ganite Bull Run
Year Creek Creek Creek Creek
1978 4 25 109 31
1979 2 28 86 16
1980 2 28 47 3
1981 2 45 68 I
1982 6 43 66 13
1983 2 4 40 2
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hj ective 5.

Table 5.1. Physical neasurements in each of thirty-one sanpling stations in
Deer Creek, July 1983.

c Spawniqg
Sanpl i ng Length Surface Vol yunme Pool over graye
station (m area_ (m2) (mgl (m (m2) (m2)
Log weirs
% %g 113 30 12.2 10.2 21.0
3 32 202 51 7.9 15.0 71.6
4 22 123 40 7.9 14.8 32.
5 22 129 38 9.8 11.0 2.8
0 24 118 31 14.6 4.7 0.7
! 21 186 30 3.9 10.3 20.9
8 23 138 42 20. 4 10.5 0.0
9 28 154 21 11.3 7.0 0.0
Rock weirs
1 3l 155 21 9.1 2.0 32.3
2 50 290 42 4.3 16.7 47.6
3 9 49 ! 0.0 0.3 10.7
4 24 176 21 0.0 0.5 21.3
5 46 254 26 2.7 4.3 47.8
Log deflectors
1 17 80 16 7.3 1.2 1.1
2 19 141 33 8.5 2.1 32. 8
3 10 53 12 6.4 5.0 0.3
4 17 96 17 6.7 0.7 8.1
5 17 86 13 12.2 12.4 0.0
6 23 150 14 0.0 2.8 210
Rock placenments
15 3 16 5.5 4.6 15.6
2 11 60 14 3.7 6.1 11.9
3 12 70 14 4.3 1.3 11.6
4 13 4 15 3.1 2.2 13.4
5 6 37 8 2.4 0.6 6.4
Contro
1 49 243 25 14.3 14.6 0.0
2 49 232 36 7.0 6.7 32.7
3 49 240 46 11.9 13.7 27.2
4 49 209 35 5.5 12.0 4.3
5 49 231 42 6.1 6.8 0.0
6 49 256 38 1.2 7.8 137.5
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Table 5.2. Physical nmeasurements in each of thirty-two sanpling stations in
Camp Creek in six stations in Slide Creek, August 1983.

Sanpi i ng
Sanpl i ng Lengt h Surface Vol une Pool Cover grave
station (m area (n) (m3) (m) (m2) (m?)
Canp Cr.-Treat ment
1 50 127 13 18.0 4.2 0.0
2 48 126 12 15.2 2.1 0.0
3 50 156 19 21.0. 3.3 0.0
4 52 191 16 i8.6 1.6 0.0
5 46 136 14 11.3 4.9 0.7
6 52 235 24 11.6 2.7 0.0
7 51 181 26 8.6 6.4 4.7
8 48 285 36 21.2 6.1 0.0
9 43 255 33 16.5 57 0.0
10 49 264 29 18.3 3.5 0.0
11 48 172 20 0.0 2.1 0.0
12 48 521 98 48. 2 29.5 13.4
13 50 306 30 3.3 0.5 0.0
14 54 420 43 0.0 2.6 0.0
15 50 421 48 1.8 4.3 0.0
16 52 400 74 22 .0 4.9 0.0
Camp Cr.-Control
1 49 109 11 20.3 1.4 1.1
2 58 110 12 32.3 7.9 7.6
3 53 171 20 18.3 3.3 0.0
4 49 216 19 1.5 3.3 0.0
5 48 279 22 0.0 1.2 0.0
6 51 302 27 5.5 2.9 0.6
7 50 305 27 17.4 6.0 0.0
8 49 216 26 24.1 10.1 0.0
9 49 254 23 7.3 2.8 0.0
10 49 202 20 5.8 1.9 0.0
11 49 216 17 6.7 1.1 0.0
12 48 208 22 12.2 1.5 0.0
13 53 298 30 6.4 1.1 0.0
14 49 308 48 24.1 5.6 5.6
15 54 496 49 0.0 3.9 3.9
16 43 301 34 0.0 0.7 0.0
Slide Cr.
1 60 230 21 11.9 1.6 0.4
2 32 130 13 11.3 2.2 0.0
3 63 251 18 14.9 2.0 0.0
4 62 262 22 0.0 0.5 0.3
5 73 272 25 26.2 3.6 0.0
6 51 201 15 0.0 0.5 0.0
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Tabl e 5.3 Physical neasurenents in each of twenty-four sarrpl ing stations in
the Cear Creek study area, August 1983.

L Vol C Spavvnl qg
Sanpl i ng ength Surface olume Pool ove e
station ? area (m) (mM2) (m (m2) l||5
Upper Clear Cr.
1 62 382 95 33.5 6.8 76.7
2 46 300 50 21.3 2.7 53.2
3 43 280 64 41.2 5.8 7.0
4 37 266 52 14.3 4.5 3.5
) 73 462 97 9.1 4.0 149.1
6 38 309 106 35.4 4.7 22.3
Lower Clear Cr.
1 56 549 94 14. 6 3.1 0.6
2 59 479 112 18.3 2.0 18.1
3 44 451 84 15.2 7.0 22.3
4 42 427 73 15.9 5.3 13.1
) 38 365 81 25. 3 1.4 93.7
6 42 352 60 9.8 2.1 0.0
Ganite Cr.
1 30 186 36 11.0 1.2 0.6
2 25 156 16 4.6 0.2 0.0
3 22 83 21 12.2 4.9 7.4
4 28 133 23 4.9 1.7 8.4
) 31 164 45 19.9 1.0 0.0
6 41 260 34 4.0 1.2 14.9
Bull Run Cr.
1 31 115 19 0.0 0.6 0.0
2 31 119 21 3.1 1.6 0.0
3 28 115 18 3.4 1.9 0.3
4 37 124 21 0.0 0.4 0.0
5 21 69 11 8.2 1.8 0.0
6 32 117 16 4,3 0.3 0.0
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STUDY CHANGES FOR 1984

Boundari es of some sanplign stations were not |ocated at natural breaks in
Canp Creek in 1983. Boundaries of these stations will be noved to riffles
or other breaks in 1984.

Ten width measurenents will be taken at all sanpling stations regardiess of
station length.

A nodi fied Hunphrey scoop trap in conmbination with a weir will be used to
estimate the actual nunber of snmolts that migrate from Canp Creek each
spring.

Steel fenceposts will be used to permanently mark photopoints. Conpass
bearings will be used to orient the camera over the post each year. A
.nunber will be included in each picture to reference the Iocation of the

phot opoi nt.
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ABSTRACT

The objective of this programis to develop a brood stock of native Snake
Ri ver coho salnmon for use in rehabilitating this species in the Gande
Ronde River system To initiate collection of brood stock, an existing
fish trap in the Ice Harbor Dam south shore fish ladder was nodified to
col l ect coho. Attenpts to trap coho began on Septenber 3, and were
termnated on Cctober 3, 1983. Al though 225 adult and al most 300 jack
coho were counted as they entered the south shore | adder, only one adult
was collected in the trap. Fate of all renaining coho is unknown.

INTRODUCTION

Historically the G ande Ronde R ver systemwas the only coho producing
tributary to the Snake River. In recent years t heSe runs have become
severely depleted. In an attenpt to reverse this downward trend a Coho
Brood Stock Devel opment Program was undertaken in 1983 by the Oregon
Department of Fish and WIldlife (ODFW. The project was funded by the
Bonnevi | | e Power Administration (BPA) under the Northwest Power Pl anning
Council's Fish and WIldlife Program The primary project objective is to
devel op a brood stock of native Snake River coho salnon for use in
rehabilitating this species in the Gande Ronde River system

Adul t coho salnon were to be trapped at |ce Harbor Dam (Rm 9.7) on the

| ower Snake River, transported to the ODFW WAl | owa Fish Hatchery, and
spawned. W hoped to obtain about 120,000 eggs during the fall of 1983,
thereby producing 100, 000 snolts for release at Wallowa Hatchery in the
spring of 1985. Adults returning fromthis release would then be trapped
and spawned at the hatchery.

Coho sal non were once rel atively abundant in the Snake River system a
maj or sal mon- producing tributary of the Columbia River. The historic
maj or production area in the Snake was the Grande Ronde River systemin
northeast Oregon. Snake River coho have been adversely inpacted by
hydroel ectric danms, overfishing, and tributary watershed problens; and
returns to the river, based on counts at main Snhake dans have averaged
only 163 fish/year for the past three years.

Much of the original coho production area in the G ande Ronde system
remains intact. However, due to the low |level of the remant coho run
and continued | osses at main Snake and Col unbia dams, it is unlikely that
the population can recover unless it is supplemented with hatchery fish.

Al t hough surplus nunber of coho salnmon return to hatcheries in the | ower

Colunmbia River, these areas are several hundred mles downstream from the
G ande Ronde River. It is questionable, therefore, that these fish have
the proper attributes to do well in a river system several hundred niles
fromtheir area of origin. The need to mgrate upstreamfar beyond their
present production area may alone inpair their ability to return, spawn,
and perpetuate thenselves in the Grande Ronde River system M xing of

| ower Col unbia River coho stocks with native Grande Ronde River stocks



could result in progency who devel oped downriver life history charac-
teristics, consequently causing irreparable harmto G ande Ronde R ver
st ocks.

Since known Snake River coho stocks were available at |ce Harbor Dam we
bel i eved the best course was to develop a brood stock of native Snake

Ri ver coho salnmon. Therefore, collection of coho was attenpted in the
south shore fish | adder of Ice Harbor Dam Oficial fish counts were
done at the counting station in the |ower end of the fish |adder, while

the fish trap was |ocated near the top of the fish |adder just preceding
the exit into the forebay.

METHODS AND MATERI ALS

A fish trap has been operated at |ce Harbor Dam during the past six years
to trap fall chinook for use in the Snake River fall chinook egg bank
program and we felt the trap could also be used for collecting adult coho
salmon in 1983. Several nodifications were nade to better facilitate

col lection, identification and separation of coho fromfall chinook

sal mon and steel head. The nodifications were: 1) construction and
installation of a separate holding tank for coho, and 2) provisions for
underwater, close range (3 inch to 3 feet) side viewing of fish in the
trap. Freviously, all view ng had been from overhead at a distance of 4
to 8 feet.

The trap was installed in the south shore fish | adder on Septenber 3,
1983, and manned by University of Idaho (U of |) personnel for between 11
and 13 hours daily (usually 06304930) for 28-1/2 days of the 31 day
trapping period. Due to unavailability of a transport truck, the trap
was not operated on Septenber 19, 20, and half of the 21st. Wen not in
operation all fish were allowed to pass through the trap and continue
upriver. Al coho which entered the trap were to be collected and trans-
ported to Wallowa Fish Hatchery.

RESULTS

During the trapping period, 225 coho adults and al nbost 300 coho jacks
were counted by Corps of Engineers fish counters as they ascended the
south shore fish ladder. However, only one coho was subsequently trapped
at the top of the ladder. This fish, a female was captured on Cctober 1
transported to Wall owa Hatchery on Cctober 2 and rel eased into the
Val | owa River on Novenber 20 to spawn in the wild. A sinilar, but hot as
pronounced, discrepancy occurred in the chinook and steel head counts. O
the 1,665 fall chinook and 50, 637 steel head counted as they ascended the
| adder, only 1,533 fall chinook and 44,536 steel head were counted through
the trap.

DISCUSSION

Qur primary concern is with the fate of coho which were observed at the
counting station in the |lower end of the south shore fish | adder

(225 adults and al nost 300 jacks) but were not observed passing the
trap. Although we cannot specifically account for the discrepancies,
several explanations, individually or in conbination, are possible.
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1. O ficial fish counts at the counting station were based on
different adult/jack criteria than was used by Uofl personne
operating the trap. At the counting station, any fish less
than 22 inches in length was considered to be a jack, while at
the trap any fish less than 25 inches was considered a jack
Only jacks with adipose fin clips (hatchery fish) were trapped,
all others were allowed to pass through the trap and continue
upriver. If a substantial nunmber of coho were in the 22.0 to
24.9 inch size range, these fish would have been classified as
adults in the official count but would have been allowed to
pass through the trap, if they were misidentified as non-
adi pose fin-clipped jack fall chinook. Such count discrepan-
cies did exist between official and trap counts of fall chinook
with 37.4% and 59.63, respectively, of the chinook being
classified as jacks. Additionally, coho caught in the 1983
Columbia River gillnet fishery were notably snaller in 1983
than in previous years. Coho averaged 5.7 pounds and approxi-
mately 21.7-22.4 inches in 1983 as opposed to 7.9 pounds and
24.8-25.6 inches for 1978-82. (B. R Bohn, personal communica-
tions, February 1984).

2, University of Ildaho personnel (usually graduate students) may
have misidentified coho as steelhead or jack fall chinook and,
therefore, let them pass through the trap.

3. The official fish counters nmay have misidentified steel head or
chi nook as coho.

4. Coho may have held in the fish ladder during the day and
mgrated through the trap after trapping ceased each day.

Al though there were count discrepancies for steelhead and fall chinook
between official counts and trap counts, this nmay be due to the |onger
daily official counts (0500-2100, 16 hours) as opposed to the trap counts
(0630- 1930, 13 hours) or the tendency of trapping activities to hinder
fish passage and, therefore, result in fish mgrating through the trap
after trapping ceased each day.

Parts of eight days were spent on-site by CDFW personnel; however, no
counting or trlappingprobl ems were observed

CONCLUSIONS

There is no clear concensus as to the reason(s) for coho counting and
trapping discrepancies. The |adder and trapping operation appears to
work well for chinook and steel head, but there is a |arge discrepancy in
the coho count. Since this was the first attenpt to trap coho at Ice
Har bor Dam we may need to further document coho behavior in the fish

| adder before we solve the problem  Questions which may need to be
answered are: 1) Do coho hold in the ladder? If so, for how | ong;
hours? days?, 2) Do coho back out of the fish |adder at night? 3) Do
coho pas through the trap after daily trapping activities cease? and
4) How does the presence of an obstruction in the |adder (i.e., a trap)
af fect coho upriver migration? Sone of these questions may be easily
addressed, while others would require extensive study.
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Questions still seemto exist regarding proper identification of coho.
This may be resolved by having counting and trapping personnel observe
coho passage over |ower Colunmbia River dans prior to arrival of coho at
Ice Harbor Dam  Another aid in identification may be to install lighting

in the trapping facility so that the conditions nore closely approxinate
those of the counting station.

Installation of a finger weir on the slot at the |Iower end of the poo

directly downstream fromthe trap may also help stop fish from dropping
back down tbe | adder.

Al t hough nurerous problens were encountered in our initial attenpts to

obtai n coho brood stock at |ce Harbor Damin 1983, mnor nodifications

and experience should result in a nmarked program inprovenent in 1984. W
reconmend continuing the program for at |east one nore year.

SUMMARY OF EXPENDI TURES

Per sonal Services

Sal aries S1,741. 84
Q her personal expenses (OPE @ 31.8% 553. 36
TOTAL $2,295. 10

Servi ces and Supplies
Meal s and |odging (In-state)
Meal s and | odgi ng (Regional)
Mleage (I/2 ton truck)
Field supplies

TOTAL
Overhead (@ 21.5%
Capital Qutlay
Fiel d equipnent (trap nodifications) 55,000.001
TOTAL $5, 000. 00
TOTAL $8, 447. 64
l/ Esti mat ed. Uni versity of Idaho has not submitted a bill for the

trap nodification.
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