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ABSTRACT

This annual report is in fulfillnment of contract obligations wth
Bonnevi |l | e Power Adm nistration which is the funding source for
the Oregon Departnent of Fish and Wldlife's Umatilla Basin

Habi tat | nprovenent Project.

Maj or activities undertaken during this report period included:

1) Flood damage assessment of project |eases after the May 1994
flood, 2) reconstruction of 1.25 mles of high tensile stee
fence, 3) inspection and routine naintenance of 14.8 mles of
fence, 4) collection of approxinately 6,600 cottonwood and w || ow
cuttings for transplanting in spring of 1995, 5) establishnent of
t hree bi oengi neered habitat restoration denonstration projects,

6) Inplenmentation of a streanbank stabilization workshop

(bi oengi neering techniques) for Umatilla Basin residents and
resource agency personnel, 7) collection and sunmarization of
physi cal and biol ogical nonitoring data, and 8) extensive

I nteragency coordination.

B it 0 .




I NTRODUCTI ON

The Nort hwest Power Planning Council's Fish and Wldlife Program
(NPPC 1987) calls for the rehabilitation of steelhead and sal non
popul ations in the Umatilla River (Section 703) (c) (1) to
partially mtigate for |osses attributed to the installation and
operation of the Federal Colunbia River Power System
Historically, the Umatilla River basin supported |arge runs of
spring and fall chinook sal mon, which provided productive Indian
and non-Indian fisheries. Al though nost chinook were elim nated
fromthe Umatilla over 50 years ago, a few spring chinook were
observed as recently as 1963 (OGC 1963), and fall chinook in 1957
(Thonmpson and Haas 1960).

Annual runs of sunmer steel head have averaged 2,067 adults during
the past fifteen years with a low of 768 in 1981-82 and a hi gh of
3,124 in 1986-87; counts for 1993-94 were 1,290 (Table 1).

Until the md-1900's, natural production of coho sal non was

wi despread throughout the Colunbia Basin. In areas above
Bonneville Dam the species could be found in nunerous subbasins
of the mid- and upper Colunbia regions (NPPC 1990).

H storically, the Umatilla River is considered to have supported
a popul ation of coho, however, documentation of the species
presence, era of disappearance, and historical abundance is
unknown.

The Oregon Departnent of Fish and Wldlife (ODFW and the
Confederated Tribes of the Umatilla Indian Reservation (CTU R)
are currently inplenenting a maj or sal non re-establishnment
programin the Umatilla Basin. Adult fish counts conducted at
Three Mle Dam (Figure A) docunment fall chinook returning to the
river since 1985, spring chinook since 1988 and coho since 1987
(Tables 2, 3 and 4).

Reasons for decline in Umatilla R ver anadronous fish popul ations
i nclude: passage problens at Colunbia and Umatilla River dans,
wat er use practices wthin the basin, poor watershed health, and
degradation of the quality and quantity of spawning and rearing
habitat. Reduction in the anount of riparian habitat along the
Uratilla and its tributaries contributes to poor stream
conditions, which result in: 1) greater seasonal variation in
flows and water tenperatures, 2) unstable streanbanks, 3)
decreased production of food organisns utilized by fish, and 4)




| oss of instream and streansi de cover (USFWS and NVFS 1982).
Approxi mately 70% of the Umatilla Basin streans inventoried in
1982 (295 mles) were identified as needing riparian habitat
rehabilitation (USFW6 and NMFS 1982). Intermttent or non-

exi stent summertime flows in sections of Meacham Squaw,

W Il dhorse, and Birch creeks are due in part to extensive |osses
of riparian vegetation throughout the past century.

The Unatilla River Basin has three government agencies working on
habi tat inprovement projects within their respective
jurisdictions; the Confederated Tribes of the Umatilla Indian
Reservation (CTUR) on reservation |ands; United States
Department of Agriculture Forest Service (USFS) on Umatilla

Nati onal Forest |ands; and Oregon Departnent of Fish and Wldlife
(ODFW on private | ands.

During 1993, the ODFW BPA program enphasis for the Umatilla Basin
was shifted from project inplenentation (new projects) to

mai nt enance and eval uation of its existing projects. As a

result, no new riparian |eases with |andowners have been

procur ed.

In May of this year, the Birch Creek habitat projects were

subj ected to another out-of-bank flood event'. This is the
second flood to afflict our projects since inception of the
programin 1988 and is the third | argest flood event recorded for
this subbasin®. lronically, this years event occurred al nbst on
the same day as the May 1991 flood’. The largest event for this
subbasin’ took place in January of 1965.

Eval uation of the Birch Creek projects (post 1994 fl ood)
illustrates the vital inportance for restoring flood plain
function and riparian habitat with vegetation (native trees,
shrubs, and grasses). Project personnel found eroding
streanbanks nost often devel oped on sites where trees and
vegetation were deficient (pre-flood conditions) and/or

I mredi atel y downstream from a reach where the stream had been
manual |y constrai ned and/or had been treated w th bank hardening
components (ie. rip-rap). In evaluating the program projects we
found a positive correlation between vegetative recovery and the

' Peak flow was1400+ cfs. with arecurrence interval €St i mat e of ten-years.

2 Flow records have been kept by the Oregon Water Resources Department since 1928,
* Peak flow was 1800+ cfs. with a recurrence interval estimate of 25 years.

* Peak flow was 2200+ cfs. with a 50-year estimated recurrence interval.




deposition of soil. This equates to streambank building, noting
several inches of new soil accunulation in areas where riparian
pl ant speci es have been encouraged to re-establish.

In light of these findings the biologist for this program has
opted to explore habitat restoration techniques that focus
primarily on the re-establishnment of riparian vegetation to
address bank erosion problems. The application of bioengineering
t echni ques appears to satisfy both habitat recovery (fish and
wildlife needs) and streanbank stabilization needs (of particular
interest to |andowners). Bioengineering, an aggressive

veget ative approach to riparian restoration and bank
stabilization, utilizes living plant naterial as the main
structural conponent in streanbank restoration projects.

Bi oengi neering treatnents, once established, tend to be self-
repairing, which contrasts to bank hardening techni ques such as
rip-rap that often require maintenance. Al though some rock is

i ncorporated in bioengineering applications, the primary enphasis
of each and every project is the use and re-establishnent of | ost
key vegetative conponents.
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TABLE 1. THREE MILE DAM /1, UVATILLA R VER SUMMER STEELHEAD COUNTS
TOTAL
YEAR /2 ADULTS .
1979- 80 2,367
1980- 81 1,298
1981- 82 768
1982- 83 1,264
1983- 84 2,062
1984- 85 3,436
1985- 86 2,959
1986- 87 3,124
1987- 88 2,481
1988- 89 2,476 /3
1989- 90 1,694
1990- 91 1,111
1991- 92 2,769
1992- 93 1,913
1993- 94 1,290
/1 See Figure 1 for the location of Three Mle Damw thin the
Uratilla Basin.

/2 Septenber 1 through June 30.

/3 Trap shut down for extrene cold weather from 2-2-89 to 2-24-89

TABLE 2. THREE MILE DAM, UMATILLA Rl VER SPRI NG CH NOCOK COUNTS

YEAR TOTAL

ADULT /1 JACK s2  TOTAL
1988 13 0 13
1989 66 98 164
1990 2,158 32 2,190
1991 1,291 39 1, 330
1992 462 4 466
1993 1, 205 16 1,221
1994 263 8 271

/1 Adults are greater than 24 inches in |ength.

/2 Jacks are precocially mature fish less than 24 inches in |ength.
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TABLE 3. THREE MILE DAM, UMATILLA RIVER FALL CHI NOOKCOUNTS

YEAR TOTAL -

ADULT /1 JACK /2  SUBJACK /3 TOTAL
1985 b 79 0 85
1986 27 447 /4 0 474
1987 52 52 295 399
1988 94 176 1, 283 1, 553
1989 279 247 76 602
1990 333 107 621 1,061
1991 522 468 274 1, 264
1992 239 64 0 303
1993 370 27 15 412
1994 687 237 368 1,292

/1 Adults are greater than 24 inches in |ength.

/2 Jacks are precocially mature fish between 18 and 24 inches in

| engt h.

/3 Subjacks are precocially mature fish less than 18 inches in |ength.

/4 A conbination of jacks and subjacks.

TABLE 4. THREE M LE DAM UMATILLA RIVER COHO COUNTS

YEAR TOTAL

ADULT /1 JACK /2  TOTAL
1987 0 29 29
1988 742 610 1,352
1989 3,694 507 4,201
1990 409 511 920
1991 1,733 187 1,920
1992 340 173 513
1993 1,531 18 1,549
1994 985 62 1, 047

/1 Adults are greater than 20 inches in |ength.

/2 Jacks are precocially mature fish Iess than 20 inches in |ength.




DESCRI PTI ON OF PRQJECT AREAS

The Umatilla River, located in northeast Oregon, originates on
the western slopes of the Blue Muntains east of the city of

Pendl eton. The river and its tributaries flowin a northwesterly
direction for approximately 115 miles. The confluence of the
Umatilla with the Colunbia Rver is located at river nile (RM)
289 near the town of Umtilla, Oregon (Figure B). The Umtilla
Ri ver drai nage enconpasses approximately 2,545 square mles and
as nonitored at the city of Umtilla, O. (RM2), has an average
annual runoff of about 336,000 acre-feet (OARD, 1988). The
actual total annual runoff is estimated to be nuch higher. Due
to extensive water withdrawals within the basin, Oegon Water
Resources Departnent (OARD) estinates the total annual yield to
be 515,000 acre-feet. |In downstream order, beginning at the
headwat ers, major tributaries of the Umatilla River are: North
and South Forks of the Umatilla R ver, Meacham MKay, Birch, and
Butter creeks.

Intensive agriculture (dry land farmng, irrigated crops, and
l'ivestock grazing) is the predom nant |and use throughout the
lower Umatilla Basin while tinber harvest and |ivestock grazing
are the predom nant |and uses in the upper basin. Intensive |and
uses within basin flood plains have led to dramatic changes in
wat erway characteristics since arrival of Euro-American pioneers
to the area during the niddle 1800's (Beschta 1994). Stream
channel i zing, conversion of bottom and deci duous forests to
agricultural fields, diking of streamcorridors to prevent out-
of -bank flows, streanbank hardening (rip-raping), and elimnation
of riparian vegetation have turned many basin streans into
relatively straight/deeply incised channels. Loss of stream
channel neander within valley floors help to accelerate runoff
velocity and its inpacts to the land. A conbination of these
alterations have caused excessive bedload deposits in the |ower
reaches of basin streans. Froma water quality and fisheries
perspective, streans in these conditions, tend to be the nost
non-productive for salmonids in terns of desirable habitat, water
quality and aquatic resource diversity.
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METHODS AND NMATERI ALS

The goal of the Umatilla Basin Fish Habitat |nprovenent Program
is to apply habitat enhancenent neasures that will optimze
natural production of salnon and summer steel head snmolts within
the Umtilla River and its tributaries. To acconplish this goal
work has progressed in four phases:

1. | mpl enentation - Prework

2. | npl ement ation - Onsite Devel opnent s
3. Qperations and Mai nt enance

4, Monitoring and Eval uation

In 1993, program enphasis shifted fromproject inplementation to
proj ect operation/ mai ntenance (0&M) and nonitoring/ eval uation
(ME).  Methods discussed herein, therefore, are only those
associated with G&M and MEE activities.

Operati ons and Mi nt enance

Qperations and Mintenance (&) entails naintaining project
structures (ie. fences, livestock water devel opnents, and stream
habi tat inprovenents) and any vegetative work (e.g. plantings,
weed control, etc.) needed to ensure | andowner needs are nmet and
desired future conditions are achieved inside project |eases.

The &M phase of the programw || continue on each project site
for the duration of each projects respective riparian |ease
inormal |y 15 years). Typical O&M activities include:

1. Proj ect Pl anning

Proj ect planning includes design and | ayout of al

mai nt enance work to be done on-site, |andowner coordination,
devel opment of contracts and contract specifications, and
obt ai ning necessary work permts.

a. Desi gn and Layout

The layout of maintenance projects (fencing, instream
structures, water devel opnents, vegetative plantings, etc.)
I's usual ly acconplished in late winter or follow ng spring
runof f.

Design and | ayout of naintenance projects consists primarily
of on-site devel opnent. Landowners are usual ly given the




opportunity to review and comment on design and | ayout of
projects. The actual quantity and design of treatmnents,
however, is determned by the biologist, with occasional
input from other professionals.

b. Landowner Coordi nati on

Landowner coordination is an integral part of maintenance on
all projects. Access, field conditions, and work timng are

all inportant considerations to reduce inpacts to the |and
and on | andowners' operations.

c. Devel opnent of Contracts

Consi derable time is required to devel op contracts for al
maj or mai nt enance projects.

d. Obtaining Wrk Permts

Fill and renoval permts nust be obtained for all instream
projects that involve renoval or fill in a waterway.

Permts are obtained fromthe Arny Corps of Engineers,

Oregon Division of State Lands, and the Umatilla County

Pl anning Departnent. Devel opment of permt applications,
and correspondence with these agencies requires considerable
time and effort.

2. Fenci ng

Because of intensive |ivestock use around nmany project
areas, fence inspection and maintenance are year-round
activities. In addition to corridor fence naintenance,
stream cross fences and/or watergap cross fences are al so
mai ntained to hel p keep livestock outside of the project
boundari es. Regul ar inspections and subsequent naintenance
ensures maximumriparian recovery inside projects.

3. Instream

Under current watershed conditions, annual inspection and
mai nt enance of instream structures has becone necessary.
Repeat ed/ pr ol onged hi ghwat er events and/or changes in
channel norphol ogy over time can cause a structure to fail
To ensure structural integrity and desirable project
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results, appropriate maintenance activities may take place.

Instream mai ntenance on our projects will be done an a case
by case basis depending on inpact of the structure failure

on riparian recovery, streambank stability and/or- |andowner
needs.

4, Reveget ati on

The goal of the Fish Habitat Programis to establish
abundant riparian vegetation to reduce soil erosion and
provi de benefits to aquatic and terrestrial resources.

Pl antings are made when the biol ogi st and/or other resource
specialists determne that natural revegetation is occurring
at an unacceptably |ow rate.

Maxi mum shade attainable for nost streans in project areas
is about 80% The objective of the programis to reach a
m ni mum of 70% shade within 20 years of project

I mpl ement ati on.

H gh summer water tenperature (July through Septenber) has
been identified as a limting factor for water quality in
the Umtilla Basin (CDEQ 1994). Revegetating project |ease
areas hel ps provide additional stream shade, thereby hel ping
to reduce sunmmer water tenperatures and increase w nter

wat er tenperat ures.

Re- establ i shment of maxi num stream shade attai nabl e may heIp
project streanms achieve conpliance standards for water
quality as required by Oregon Departnent of Environnenta
Qual ity (obEQ) Admi nistrative Rules. The acceptable range
for water tenperature in the Umatilla River Basinis < 68°F
(ODEQ Adninistrative Rules, 1993). Land and/or wateruse
activities which cause streans to exceed state water quality
standards are, by law, illegal

During the spring and fall, areas disturbed while conducting
mai nt enance activities are re-seeded wth grasses and

| egunes and/or planted with trees to stabilize soils and
di scourage weed growth. Since many projects are also within

areas of intensive agriculture, noxious weed control is, at
times, also necessary. Project areas are nonitored

t hroughout the spring and summer for noxious weed

11




occurrence. Wen discovered, these weeds are either spot
sprayed with herbicides or manual Iy renoved.

5. WAt er Devel opnent s

To hel p reduce |ivestock pressure around project fences and
riparian habitats, offchannel |ivestock watering sites are
devel oped away from riparian areas. These projects may

i nvol ve tapping a spring, developing a well or pond, or
diverting streanflow into a collection/hol ding device (e.g.
livestock watering trough). These projects can becone
somewhat creative in the sense that alternative forns of
energy nust be tapped (where standard electricity sources
are unavail able) to operate mechanically operated systens.
These al ternative energy sources include w nd, solar,

rai nwater collection, and gravity feed systens.

6. M scel | aneous

These activities may include vehicle, ATV, and equi pment
mai ntenance and repair, Project sign mintenance, and ani mal
control

Ani mal over-utilization of project |eases can have a
negative inpact on project objectives. As riparian zones
begin to re-establish, animals (wld and/or domestic) may
increase their use of the site. Any use which causes the
site to degrade or becone static shoul d be addressed (e.g.
beavers dropping trees inside project areas where trees are
deficient and rodents targeting grasses and shrubs). To
address these type of problens the programconsults with the
district wildlife biologists and addresses the problem
according to their recommendations. Wapping tree trunks
wth wire to discourage site depravation by beavers or

i mpl ement ation of animal control measures are exanples of
strategies used.

Moni tori ng and Eval uati on

This phase of the programusually begins the year follow ng
conpletion of inplenentation activities and continues for the
duration of each projects respective riparian |ease (usually 15
years). Mnitoring and Evaluation (M&E) is essential to assess
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the success of this programfor restoring stream habitat.
Typical (ME) activities may include:

1.  Photopoint Monitoring and Picture Taking

St andar di zed phot ographs are taken from sel ected sites prior
to project inplenentation, and then re-taken annually during
the fall each year thereafter. Over tine these photopoints
wi Il provide visual record of habitat changes that occur.

Al so associated with photopoint nonitoring is maintenance of
a phot opoi nt not ebook for each project stream  These

not ebooks contain maps of all photopoint |ocations,
instructions for where and how to take the photographs, and
contain the accunulation of |abeled slides and prints. To
date, the Umatilla program has 56 active photopoint sites.

During 1994, prints were made of all of the original

phot opoi nt pictures established at the beginning of each
projects. Prints were also made from sel ected phot opoi nt
pictures taken in 1994. The prints of the origina

phot opoi nt pictures will help facilitate the alignment of
the camera in the field during subsequent picture retakes.
The prints made of the selected 1994 phot ographs acconpani ed
with prints of the original pictures will help the program
illustrate project progress to participating | andowners,
tour groups and assist in the |ong-termevaluation of the
program (Appendix 3). The program s photopoi nt notebooks
were updated with the new slides and prints.

Aerial photography/videography is another tool available for
assessing stream channel and riparian vegetative change over
time. The biologist spent time during 1994 exploring these
new nmonitoring techniques and is considering themfor future
program use.

2. Habitat Mnitoring Transect Establishnent and Data

Wthin selected project areas, permanent habitat nonitoring
transects have been established. These sites are used to
measure channel norphol ogy and vegetative response to
habitat enhancenent activities. These measurenents shoul d
be repeated at regular intervals (3-5 years) and these data
conpared to the original measurenments as a nmeans for
quantitatively measuring habitat change through tine.
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3. Thernograph Data Collection and Summari zation

Ther mogr aphs have been installed within or adjacent to
several project areas. These thernographs operate year
round, collecting one tenperature reading per hour, and are
depl oyed for up to six nonth intervals (maxi mum data storage
capacity of the thernmograph). The program uses thernmographs
to detect tenperature changes through analysis. Datais
downl oaded into a conputer program after each depl oynment
period and summarized. Results of the data help determne
if project goals for inproving streamtenperature are being
nmet.

Two tenperature nonitoring sites were added to the program
during 1994. The new stations, located on West Birch O eek,
W ll help us in our overall assessment of the Birch Creek
Wt er shed.

During 1993/1994 the program depl oyed their thernographs at
six locations on Birch Creek and two | ocations on Meacham
Creek (Figure C). Birch Creek thernographs are placed in
Westgate Canyon and on the Houser, McDanial, Straughan,
Harvey, and Hwy. 395 bridge properties. Distance from the
upper thernograph site on East Birch Creek to the | ower

t her nograph site on mainstem Birch Creek is approximately
19.5 niles. The West Birch Creek Thernographs are |ocated
approximtely 13 niles apart. Meacham Creek thernographs
are depl oyed on the Louisiana Pacific property and are

pl aced approximately 1 streammnile apart. Beginning in
1992, the program began operating thernographs on a year
round schedul e.

The biol ogi st spent a significant anount of time during late
winter learning the Gande Ronde Fish Habitat Programs
Quatro Fro Thernograph Surmmarization Program |n conparison
to other sunmmarization prograns used in the past, the Qro
program significantly inproves speed and accuracy for
sumarization of tenperature data.

In converting to the Qoro sunmari zation program the

bi ol ogi st | earned there are occasional data recording errors
produced by the thernographs that go undetected when using
the former summarization programs. This discovery neans al
tenperature data collected in previous years will need to be
re-summarized using the Qoro programto see if corrections
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are necessary. Re-visiting this data will also allow us to
standardi ze our data (for all years) into a single fornat
and thus make conparative analysis between sanpling years
possible. For this annual report the biologist had only
enough tine to summarize the 1993/1994 tenperature data
using the Quro program An effort will be made to re-
sunmari ze the previous years of tenperature data in the
future.

Mont hl'y mi ni num and maxi num air’ and water tenperatures were
also plotted for some of the sanpling stations nonitored
during 1993/1994 (Appendix 1, Figures 14-17). Due to a
insufficient supply of thernographs, the programis |limted
to recording only stream tenperatures at this tine. In
order for the programto accurately evaluate the effects of
riparian habitat restoration and its relationship to stream
tenperature, air and water tenperature should be recorded

si mul taneously at each of the nonitoring sites.

Currently the NOAA data is the best information available
for depicting air tenperature conditions over our Lower
Birch Creek thermograph sanpling sites. Qher thermograph
sanpling sites are |located at substantially higher, and
therefore cooler, elevations then the NOAA Pendl eton airport
site.

4, Biological and Physical Habitat Surveys

Bi ol ogi cal surveys hel p resource-nmanagers assess the

ecol ogi cal -rol es and habitat requirenents of fish and
wildlife. Information on the habits and habitat

requi renents of species life history stages can be critical
not only to effective managenent of fish and wildlife
resources, but also to evaluation of the inmpacts of mans'
activities on specific popul ati ons or ecosystens.

Bi ol ogi cal surveys conducted by program personnel
incorporate fish capture techniques to gather baseline
information on fish/fish populations residing in project
streans. Data collected can provide insight to the
presence/ absence, abundance, distribution, season of use,
age/ speci es conposition, and habitat preference(s) of the

' Using maximum and minimum monthly air temperature readings taken at the Pendleton Airport’s National
Oceanic and Atmospheric Administration (NOAA) weather station as a reference.
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speci es sanpled. Presently, data collected within project
| eases are for informational purposes only and are not
statistically valid for answering questions regarding

bi omass or popul ation gains from habitat projects-.

During 1994, project personnel sanpled Wst Birch Creek
using electrofishing techniques. The program el ectrofished
an even proportion of slow (pool) and fast (glides, riffles,
etc.) habitats for fish species conposition information and
to obtain a population estinmate for the area enconpassed by
the reaches sanpled. Sanple sites were randomy selected

froma stratified distribution of habitat types found
t hroughout the range of streammles surveyed.

In June of 1994, project personnel received training in
conducting physical and biol ogi cal surveys. Sanpling

met hodol ogy and habitat characteristic types used to conduct
these types of surveys were devel oped by the ODFW Aquatic
Inventories Program (CDF'W 1993). These methods were used to
sanpl e fish and their habitats on West Birch Creek (fromthe
city of Pilot Rock Oregon to the headwaters |ocated on
Umatilla National Forest |and) during the summer of 1994.

Data from physical habitat surveys provide quantitative
information on habitat conditions of streamreaches sanpl ed
and is considered valid for repetitive sanpling purposes
(surveys should be repeated every 3-5 years).

6. M scel | aneous Field Activities

M scel | aneous nonitoring and eval uation activities may
i ncl ude salmonid redd counts, evaluation of riparian
veget ative recovery and/or planting success, and nonitoring

of logging activities when they occur adjacent to project
ar eas.

Proposed instream work activities on lands that may effect
project sites are also reviewed by the biologist (e.g. fill
and removal permt applications). The biologist provides
technical input on the projects design/re-design; additional
reconmendations for information not presented in the
application; and, in some cases, support for rejecting an
application as proposed due to negative inpacts the project
wi |l have on fish and fish habitat.
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RESULTS AND DI SCUSSI ON | . FI ELD ACTIVITI ES

Al 1994 field work were associated wth either O&M or ME
activities.

Oper ati ons and Mai nt enance

The Unatilla Basin experienced a relatively warmwi nter with a
noderate snowpack. Rain on snow and |ocalized cloudbursts in the
Upper Umatilla Basin produced flashy flow conditions throughout
the late winter/early spring. These conditions produced the
third largest flood event in Birch Creek recorded history’.

These spring flow conditions resulted in additional streambank
erosi on, bedload deposition, channel mgration, riparian
vegetation |osses, and noderate damage to our fences, watergaps,
and instream Structures.

Ironically, mnimal precipitation and hot tenperatures throughout
the sumer/early fall negated groundwater recharge accrued from
the wet spring and resulted in poor forage conditions during
md/late sumer for livestock. Flows in all Umatilla basin
streanms were extremely low frommd July through | ate Septenber.
Consequently, livestock pressure on our fences and watergaps were
unduly high with several incidents of trespass encountered inside
the exclosures during this time period.

Mai nt enance Wor k Pl anni ng

There are four stages included in-planning: @) design and

| ayout, b) | andowner coordination, c) devel opnment of
contracts and contract specifications, and d) obtaining work
permts.

a. Design and Layout. Project design and |ayout was
conpl eted for fence reconstruction work on 0.25 mles
of Meacham Creek, 0.5 mles of Birch Creek, and 0.5
mles of East Birch Creek.

b. Landowner Coordination. A considerable amount of
tinme was spent coordinating with | andowners while
devel opi ng plans for maintenance of projects.

? Records have been kept for this subbasin since 1928 by the Oregon Water Resources Department.
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Private properties were reviewed (by | andowner request)
for streambank restoration needs by the district fish
biologist, a United States Departnent of Agriculture
Nat ural Resource Conservation Service (USDA NRCS)

hydrol ogi st, and the biologist. Qur objectives were to
assi st landowners in evaluating their streanbank

erosi on problens incurred by the May 1991 and 1994
floods, assist in the devel opment of restoration plans,
and discuss potential funding sources for projects that
are conpatible with stream habitat restorati on needs.
Properties inspected included program | eases and
private |lands along the Lower Unatilla River, Birch and
Pearson Creeks. Landowners were fairly receptive to
habitat restoration needs and were willing to consider
bank stabilization treatments that are conpatible with
t hese objectives.

A conprehensive fish and wildlife habitat inprovenent
proj ect was devel oped for the D. Lobato property on

| ower Birch Creek. This project will address a

mul titude of fish and wildlife habitat deficiencies and
will serve as one of three sites planned for
denonstrating bi oengi neering techni ques. The biol ogi st
is working with Agua Tierra Environnmental Consulting
Inc. (ATEC) from A ynpia Washi ngton on devel opi ng the
Lobato project and with Interfluve Inc. from Hood River
Oregon on devel opi ng bi oengi neered nai nt enance
treatments for three of the programleases on East
Birch Creek. CDFWand the Lobato's will seek project
sponsorship and funding froma variety of resources to
inpl enent the Lobato's project. The Lobato's project
al so seeks multi-agency cooperation to make this
project a community based educational opportunity for
those agencies, groups, and individuals who wsh to
participate.

The biol ogi st al so coordinated with | andowners al ong
Birch and Meacham Creeks regarding:

weed and beaver control activities inside |ease
ar eas.

review of tinber harvest operations that occurred
adj acent to our program |eases.
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weed control activities that were inplenented
adj acent to and outside of our program | eases.

rel ocation and reconstruction of project fences
that were destroyed by the 1994 flood and proj ect
mai nt enance activities conducted by the program
that took place inside of the |eases.

instream work activities that were conducted by
| andowners inside our |eases.

and habitat restoration information was provided
to | andowners who requested it.

c. Developrment of Contracts. A weed control contract
was devel oped with the Umatilla County Wed Contr ol

Departnent for treating noxious weeds w thin project
ar eas.

Property damage after the May 1994 flood event was a
comon topic of concern amongst our participating

| andowners.  Sonme | andowners remain skeptical about the
progranms ability to stabilize their streamcorridors

Wi thout reverting to traditional treatments such as
rip-rapping and channelizing. None of the | andowners
however, requested to option out of their |eases-.

The program | eader and the biologist in conjunction
with the ODFW engineering -division, developed a

mai nt enance contract for bioengineering treatnents on
three of the East Birch Creek |eases. The program
hired Inter-fluve Inc.(a bioengineering consulting firm
from Hood River Oregon) to assess two stream reaches
(one on the Rugg & Falk | eases and the other on the
Houser |lease). Inter-fluve Inc. will develop a

bi oengi neered restoration plan for the two reaches and
assist the programwth inplenmentation of the two
projects during 1995. These sites will serve as
denonstration areas for bioengineered habitat
restoration and will provide an opFortunlty for program
personnel to learn from experts. n addition, a third
bi oengi neering contract, as discussed earlier, was

devel oped with ATEC Inc. to address streamriparian
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i ssues on a non-program | eased property owned by the D
Lobato famly on lower Birch Creek.

d. Ootaining Wrk Pernits. None of the maintenance
wor k conducted by the programin 1994 required

obtai ning work permts through the Oregon Division of
State Lands (ODSL), U.S. Arny Corps of Engineers
(USACCE), or the Umatilla County Planning Department.

Mai nt enance Wirk Preparation

Al'l maintenance work sites needing identification were
identified with appropriate markings. Sites were prepared
for work activity (e.g. riparian corridor fencing was
tenporarily renoved, sensitive areas narked for protection
and access routes to work areas were pre-approved by the

| andowner).

Mai nt enance Work | npl enmentation

Routi ne mai ntenance work was inplenented on all program

| eases. These activities however, could not address |arge
scal e restoration needs to areas severely inpacted by the
May 1994 fl ood. I nstead, these areas had to be assessed,
prioritized based on budgetary limtations, and schedul ed
for treatment in 1995.

Fish habitat projects in the Unatilla program enconpass 5.7
mles of Birch Creek, 2.8 mles of East Birch Creek, and 2.1
m | es of Meacham Creek respectively (Table 5).

Fenci ng

Approximately 15 mles of project fencing was inspected and
routine maintenance carried out. O these 15 nmles of
fencing, approximately 1.25 mles had to be rebuilt. In
areas where permanent corridor fencing was |ost during the
1994 flood, tenporary electric fencing was installed.
Wat er gaps and stream crossing fences also had to be rebuilt.
Several of these structures were replaced with electrica
polywire; a very effective and inexpensive alternative for
fence replacenent after floods. Tenporary fencing will have
to be used at these sites until a long termsolution for
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streanbank stabilization and fish habitat enhancement can be
devel oped. This solution nost likely will require
negotiating a wider corridor with the | andowners.

Proj ect personnel discovered theft of approximtely 35
(2”x6”x20") wood fence rails from the Meacham Creek project
fences. Considerable tine was spent replacing the mssing
rails and making other fence repairs.

Four of the programs battery powered electric fences were
converted to solar powered units for the sunmer. The
program w || purchase nore solar powered units in 1995 to
help alleviate battery mai ntenance during the sunmer.

Dry weather conditions during late sumrer led to |ivestock
overuse of pastures adjacent to our fences. Operators
tended to | eave their animals on these pastures for a much
| onger period than usual. During this period fence
monitoring had to be increased appreciably, as the forage
within the riparian exclosures becane nore enticing for the
livestock. Several incidents of livestock trespass were
encount er ed.

Ther nogr aphs

Ther nogr aphs were checked periodically throughout the year
for maintenance needs and proper function. Al RYAN

Ther nograph units were sent to the manufacturer in March for
re-calibration and service. Hobo Thernograph units were
substituted for the RYANS during their absence.

Instream

Instream Structures were inspected along 8.6 mles of
Mainstem and East Birch Creeks and 2.2 mles of Meacham
Creek. Seven naturally fallen trees were cabled and
anchored instream two each on the Houser and Ganbil |

| eases, and three on the Straughan |ease, to protect eroding
streanbanks and inprove fish habitat diversity.

Reveget ati on
Weed control activities were conducted along six miles of

Mainstem and East Birch Creeks. Treated properties included
the F.E. Straughan, J. Straughan, Weeler, MDaniel
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Rhinehart, Hoeft, Henphill, Ganbill, W Weinke and Houser
properties.

Pl anti ngs on project |eases were not conducted during 1994,
Deci duous tree cuttings were collected however, throughout
the winter of 1994-95 for planting in the spring of 1995.
Approximately 6,000 willow and 600 cottonwood cuttings were
collected. Project personnel identified potential planting
sites based on the need to inprove bank stability and/or

I nprove channel shadi ng.

Wat er Devel opnent

Landowner cooperation with |ivestock managenent on the Y.
Ganbi || property made installing the solar powered water
devel opnent project unnecessary during 1994. \ater right
rules prohibited this project frombeing inplenmented in

1993. Changes in the regul ations, however, appear favorable
for inplenenting these type of projects in the future. If
needed, the programw |l install this equipment on a
suitable project site in 1995.

M scel | aneous Field Activities

Vehicle, ATV, and equi pnent mai ntenance and repairs were
conpl eted as necessary throughout the year. One of the
prograns two pernmanently assigned vehicles was returned to
the Oregon State Mdtor Pool in Portland O egon.

Approximately 60 old signs denoting riparian project areas
as a cooperative effort between BPA, oDFW, and | andowners
were replaced with new signs denoting the same on all
project |ease sites.
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TABLE 5. FI SH HABI TAT PROGRAM RI PARI AN PRQJECTS W THI N THE UMATILLA
[ N AND 1994)

Bl RCH CREEK: Year Fence Acres  Stream Water Stream Instream
Landowner Inp. Mles Leased X-ings Gaps Mles Structures
F. Straughan 89 0. 69 5.8 4 2 0.31 21
J. Straughan 90 0. 84 17.2 1.00 3
McDani el 89 1.75 20. 3 9 4 0.90 42
Rhi nhart 89 22.1 0. 63 40
B. Wi nke 90 0.50 5.8 3 2 0.50 4
Hoef t 90 0.50 21.0 2 1 1.00 1
Hemphil 89 0.38 10.0 1 1 0.25
Ganbi | | 90 1.25 12.9 3 0.70 21
W Wi nke 89 0. 65 17.9 4 2 0. 44 14

Total s 6. 56 133.0 23 15 5.73 146
E.BIRCH CREEK: Year Fence Acres  Stream Water Stream Instream
Landowner Inp. Mles Leased X-ings Gaps Mles Structures
Magi ¢ Mle 89 1.75 21.2 12 6 0.70 27
Rugg 89 0. 45 10. 4 3 1 031
Houser 88 2.01 33.6 11 5 1.13 6
L. PaC|_f| C 89 1.25 11. 4 6 2 0.70

Total s: 5. 46 76. 6 32 14 2.84 33
MEACHAM CREEK: Year Fence Acres  Stream Water Stream Instream
Landowner Imp. Mles Leased X-ings Gaps Mles Structures
L. Pacific 89 0.90 15. 4 4 3 0.65
L. Pacific 91 0.50 23.5 4 0. 60 32
F.RInc/Twomle 92 1.70 18.3 4 3 0.94

~ Totals:  3.10  57.2 12 7 2.19 32

Al'l Projects Total 15.12 266. 8 67 36 10.76 211
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Monitoring and Eval uation

1. Photopoint Mnitoring and Picture Taking

Phot opoi nts were re-narked with new tags to facilitate ease
inrelocating and identifying the sites in the field.

Phot opoi nt pictures (35nm col or slides) were taken during
the month of Septenber from 13 Meacham Creek and 43
Birch/ East Birch Creek photopoint sites. This activity
enconpassed all program | eases. Selected photopoint

pi ctures depicting project progress are included in this
report (Appendix 3).

2. Thernograph Data & Summari zati on

Al hourly tenperature data for 1993/1994 was summari zed
into weekly and nonthly maxi mum m ni num and nean
temperatures. This data was graphed using Harvard G aphics
(Appendix 1, figures |-13).

During 1993/1994, specifically during the nonths of July
through Septenber, four of the six Birch Creek stations
recorded nmean weekly maxi mum tenperatures that exceed state
water quality standards for the Umatilla Basin. (Appendix 1,
figures 1 &« 2). Tenperatures of this magnitude can have a
negative effect on sal nonids.

Water tenperature has been identified as a key conponent in
the selection of habitat utilized by juvenile salnon and
steel head (Meehan, 1991). Juvenile sal nonids exhibit a

tol erance threshold for mnimum and nmaxi num wat er
tenperatures. Lethal [imts for chinook sal non have been
reported as 26.2 °c and 0.8 °C respectively; and 23.9 °c and
0.0 °c respectively for steelhead. The preferred ranges are
12-14 °c for chinook, and 10-13 °C for steel head.

Juveni |l e sal nonids respond to unfavorable water tenperatures
by nmoving to thermal refuges. It is inportant to note that
when tenperatures approach each species tol erance threshold,
a proportional reduction in the anount of total habitat
avai | abl e develops for that species. As tenperatures in a
stream i ncrease, salnonids will begin to concentrate in

smal ler areas within suitable stream habitat. This
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concentration may increase the conpetition for space, food,
oxygen, and can nake the fish nore susceptible to disease
and predation. Invasion of non-native fish species can al so
be expected. This, in turn, can increase predation on

sal monids and further increase conpetition for the available
habitat (Ebersole, et.al., 1994).

At this time the program has insufficient information to
detect trends in water tenperature changes directly rel ated
to our projects. Some of the physical and biol ogical
changes from upper to [ower parts of the Birch and Meacham
Creek watersheds can be explained by the natural continuum
of ecological process within the stream system (vannote et.
all. 1980). However, intensive |land uses that occur

t hroughout the drainage have drastically changed the
riparian plant community which shapes both the physical and
bi ol ogi cal conponents of the stream (Cummns 1984). These
uses are nost pronounced in the | ower reaches. Therefore,
trends in these data are greatly influenced by |and use
practices that occur throughout the drainage. To what
extent this occurs, however, cannot be quantified with the
information available. Influences such as the inpacts of
the 1991 and 1994 basin wide floods further conplicate this
endeavor. W predict air tenperature will continue to have
"a major influence on water tenperature in our project
streans until positive vegetative changes develop within the
riparian corridors. As long as project areas are

mai ntai ned, riparian habitat should continue to inprove.

3. Habitat Monitoring Transects

Most of the stream habitat nonitoring transects on the F.E
Straughan Birch Creek property that were buried by the 1991
flood, were relocated and identified in 1993 and 1994. Data
was not collected fromthis site, however the programwll
attenpt to sanple all transect |ocations due for nonitoring
in 1995,

4, Biological and Physical Habitat Monitoring

A 50 neter reach on Meacham Creek within the Louisiana
Pacific | ease was sanpled during md-sunmer 1994 for species
composition information. This sane area was sanpled using
the sane sanpling nethod and during the same time period as
in 1992 and 1993 (Appendix 2, figure 18). In 1994 an
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I nverse in species conposition was observed for this site..
Sal noni ds accounted for 66% of the total fish sanpled in
1994 conpared to 23% in 1993 and 18% in 1992. This
observation may be attributed to inproving habitat

condi tions, however high spring flows and cool er water
tenperatures during the transition period to |ow sunmrer flow
may have produced these results (ie. salnonids were
domnating the reach at the tinme flow di m nished).

Subsequent m d-summer sanpling should help detect if this is
a positive trend shift towards our goal of inproving
salmonid habitat within this reach of Meacham Creek.

Proj ect personnel assisted district staff with their annual
spawni ng ground (redd) counts for summer run steel head
(Table 6). The steel head surveys were conducted during the
spring before flooding. Survey conditions were (unusually)
optimal for this year's count. Typically, spring runoff
causes excessive turbidity which prevents good visibility
and high flows can wash out or cover up redds.

TABLE 6. 1994 SUMVER STEELHEAD REDD COUNTS FOR Bl RCH CREEK

Bl RCH CREEK SAVMPLE REACH REDDS PER M LE
East Birch Creek 8.7
West Gate Canyon 12.0
Pear son Creek 6.2
West Birch Creek 3.3

Private property owners along Wst Birch Creek were
contacted for permssion to conduct a conprehensive physical
and bi ol ogi cal survey of the streamand riparian habitat on
their properties during 1994. The | andowner contacts for
this project helped informnore people in the basin about

t he ODFW/BPA program answered questions and/or concerns
about the survey, and provided an opportunity for us to

di scuss fish and fish habitat issues.

The conprehensive biological survey of Wst Birch Creek

(approximately 20 mles) was facilitated in conjunction with
t he physical habitat survey of this same area during 1994.
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A total of 80 habitat units were sanpled (20 fast, 20 slow
in each of two strata). Data summary and anal ysis of the
survey work are being evaluated by the ODFW’s Aquatic
Inventories program Results of this work were unavail able
intime for this report.

Al though results of this project are still under eval uation,
it is noteworthy to mention the finding of an isolated trout
popul ati on while conducting the survey. Project personnel
encountered a set of two water falls, of which both nay
prevent the upstream passage of fish. Located inside a
roadless area in the headwater reach of the watershed, the
lower falls is approximately 3.5 meters in height and the
upper falls is approximately 25 neters in height. Trout
were found present above both falls, however species type
and genetic origin have yet to be determned. Project
personnel are working with district and departnental staff
on generating a plan to answer these types of questions.
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RESULTS AND DI SCUSSION I1. ADM NI STRATI ON
Administrative

Adninistrative activities during 1994 included preparat!On Of
reports and data summaries, budget preparation and purchasing
program devel opment, personnel hiring and supervision, and
contract admnistration.

Reports and Data Summaries

In compliance with our contract, annual and nonthly progress

reports for the Umatilla Fish Habitat program were prepared
and submtted to BPA

Information for the 1995-1996 Statenent of W rk and Budget
was submtted to the Program Leader for contract
preparation.

Proj ect personnel wote and submtted a habitat survey
summary report (West Birch Creek) to the CDFW Aquatic
Inventories Program This report will assist the Aquatic

| nventories staff in their analysis of the data our program
collected this year

Budget s/ Pur chasi ng

The biologist wote and submtted two grant applications
(GAEB and R&E) for one of three bioengineered habit at
restoration denonstration projects proposed for next year.

Field supplies, office supplies, and project naintenance

materials were purchased as needed throughout the contract
period.

Program Devel opnent

The biologist and district staff spent considerable tine
revi ewi ng bi oengi neering techniques and receiving input from

bi oengi neering consultants on nethods for solving streanbank
erosion problens. Programand district staff have

determned that the Umatilla fish habitat projects can stand

to benefit by applying the techniques to their O&M program
To initiate the process, several bioengineering consulting

firms |ocated throughout the Pacific Northwest were
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contacted and invited to give presentations to the district.
Two firms, Inter-Fluve Inc. from Hood River Oegon and ATEC
(Agua Tierra Environnental Consulting Inc.) fromdynpia
Washi ngton came to Pendleton during late summer to nake
presentations. After evaluating their work, the program has
begun to establish three denonstration sites for applying
the techniques (two projects to be funded by BPA and the
other with outside program grant noneys). If the
denonstration projects prove beneficial and cost effective,
the programw || probably apply the techniques to future
proj ects.

The bi ol ogi st worked cooperatively with the John Day
District BLM and the | ocal USDA-NRCS office on exploring the
use of aerial photographs and vi deography to nonitor project
and subbasin wi de habitat inprovenent progress.

Technol ogi es are available to convert aerial pictures to a
conputerized format and then eval uate habitat changes over
time using subsequent photographs. These conputer prograns
allow the user to nunerically cal cul ate percentage gains and
| osses resulting from physical habitat changes.

Proj ect personnel attended workshops or semi nars on:

Bi oengi neering Techni ques; BPA Streankeeper Program Oregon
Chapter of the Anerican Fisheries Society Annual Conference;
ODFW Fi sh Bi ol ogi st Wrkshop; G spus Wrkshop for Training

i n Resource Management Communi cation Skills; ODFW North East
Regi on Trai ning Conference; AFS Managi ng Rangel and

Ecosyst enms Synposi um ODFW Aquatic |nventory Survey/ Sanpling
Techni ques Training; ODFW Purchasi ng Procedures Wrkshop;
Monthly Safety and Weekly Staff Meetings; and Holistic
Resource Managenent Trai ni ng.

Per sonnel

M. Mchael Mntgonery and M. Robert Marheine were hired in
June as seasonal enployees. MKke worked throughout the
duration of the contract period, While Robert worked through
the end of Septenber. Seasonal enployees spent about 60% of
their time conducting physical and biological fish habitat
surveys and the renainder of their time on project

mai nt enance.

Position descriptions, work plans and perfornance
eval uations were witten for both seasonal enployees.
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Contract Adm nistration

Noxi ous weed control and habitat |og placement contracts
were adm ni stered by project personnel during 1994.
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| NTERAGENCY COCRDI NATI OV EDUCATI ON

I nt eragency Coordination
Meetings were attended to review comment on
-Status of fish stocks in NE O egon.

-Changes in the Oregon Departnent of Forestry's
(DOF)water C assification and Protection Rules as it
pertains to tinber harvest, stream tenperature
monitoring, and placement of |arge woody debris in
riparian areas and wetlands.

-Changes in the Fill/Renmoval permt process for the
Umatilla Basin that attenpt to address habitat
restoration and acceptabl e streanbank restoration
processes, using a streamreach approach concept.

The biol ogi st worked with Umatilla County Wed Control on
noxi ous weed control within the program s |eased areas.

Stream Tenperature data and summarization techni ques were
shared with the obrw/BPA G ande Ronde Fish Habitat
| nprovenent Program

Three hazardous material spill incidents that were reported
to the biologist were referred to the Department of
Envi ronnental Quality.

The bi ol ogi st attended nonthly meetings of the Umatilla and
Walla Walla Basin Watershed Councils.

The biol ogi st attended district meetings with the Oregon
State Police and Department of Environnent Quality to
di scuss environmental violations, policies and procedures.

The bi ol ogi st worked cooperatively with the Confederated
Tribes of the Umatilla Indian Reservation's fish habitat
bi ol ogi st to develop a Streanbank Stabilization Wrkshop
(Bi oengi neering Techni ques) and various other activities
t hroughout the year.
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A list of BPA fencing specifications and a |list of heavy
equi pment operators and fence contractors was conpiled and
sent to the Baker District of the Bureau of Land Managenent.

Landowner Contact reports were prepared and sent monthly to
the program | eader.

Proj ect personnel coordinated with T. Murdock of the BPA
Streankeeper Training Programto help conduct a public
training semnar in Pendl eton.

The bi ol ogi st coordinated with ODFW Aquatic inventory
program staff to facilitate conpletion of the field work
conducted by project personnel on the West Birch Creek
Aquatic Inventory project.

Mont hly neetings of the Blue Muntain Chapter of Trout
Unlimted are attended on a regular basis to foster a
cooperative working relationship on program habitat

| nprovement projects.

Trout Unlimted habitat project funding sources were
reviewed with the TU., programs Project Coordinator. The
bi ol ogi st will seek these funds for future habitat
restoration opportunities.

A proposal was witten and submtted to the Apprenticeship
in Science and Engi neering (ASE) summer youth programin an
attenpt to obtain a sunmer student enployee to assist with
program proj ects.

Educati on

The follow ng educational activities were undertaken during
1994:

I nformation about the ecol ogy, biology, and inportance of
beaver in stream ecosystens were conpiled and sent out to
various interests. Information also focused on howto
prevent |ocalized damage to riparian vegetation in areas of
heavy beaver activity.

A bi oengi neeri ng workshop was pl anned, devel oped, and

presented to the public at the Pendl eton Convention Center
in February of 1995. The biol ogist coordinated with the
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COFW district fish biologist and the CTUR fish habitat

bi ol ogi st to bring this event together. Approximately 280
peopl e attended the day | ong workshop. Twel ve Speakers gave
presentations on various subjects such as: Hydrol ogy,
Permtting, Vegetative Materials, Planting Methods

Bi oengi neering Treatnents/Case Hi stories, Project Planning,
and how Bi oengi neering principles apply to habitat
restoration efforts in the Umatilla Basin.

The Bi oengi neering Wrkshop received financial support from
13 sources to make this a free workshop for all who w shed
to attend. Contributions for the workshop paid for the
production of about 350 workshop notebooks, catering
services and food for the breaks, speakers per diem
convention center rental, and production of a professional
quality education video of the event.

Post er session displays depicting the works of the Umatilla
Fi sh Habitat |nprovenent Program were devel oped for the AFS
bi enni al coho-chi nook sal non workshop and the Pendl et on
Sportsmen Show.

Copi es of our BPA Annual reports were provided to various
interests upon request.

A one hour |ocal radio show was conducted to di scuss | ocal
wat ershed restoration issues.

A presentation on the ODFW/BPA- Umatilla Sub-basin Fish

Habi tat | nprovenent Program was given to the Umatilla Basin
Wat ershed Counci | .
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Figure 18. Fish Species Composition Within a 50 Meter Reach on
Meacham Creek (L.P. Lease). Summers 1992-1994.
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Bl RCH CREEK

F. E. Straughn Property - 1990. First Fall photograph taken
after project inplenentation.

F. E. Straughn Property - 1994. Fall| photograph. Note riparian
devel opnent on right and left banks.




BIRCH CREEK

C. Hemphil Property - 1989. Mrch photograph taken just
after project fence conpletion.

C. Hemphil Property - 1989. First fall photograph. Note
absence of decidious tree conponent along the stream banks




BIRCH CREEK

C. Hemphil Property - 1994. My photograph taken during
the flood about 2 hours before peak flow

C. Hemphil Property - 1994. Fall photograph. Note riparian
recovery as conpared to the 1989 photographs.




EAST BIRCH CREEK
T. RUGG PROPERTY
Photopoint #2a

MARCH =~ 1990

First photograph of project taken
just after fence conpletion.

NOTE:  Bedload i n channel as
conpared to the 1994 phot ograph
of this site as shown bel ow.

SEPTEMBER - 1990
First fall photograph, note
juvenile cottonwood recruitment
in foreground.

SEPBEMBER - 1994
Site after two flood events.
NOTE: Channel mi gration, headcut/
erosion on right bank and channel
down cutting. This site to be
treated with Bio-engineering
techniques in 1995 and will serve
as one of three denonstrations
sites for these practices.
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EAST BIRCH C REEK

T. Rugg Property - 1994. Eroded streanbank. Photo taken
two days after peak flow hit during the May flood

T. Rugg Property - 1994. Cut bank view of the above photo.
Streanbank to be restored in 1995 using Bio-engineering
t echni ques.
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BIRCH CREEK FLOOD PICTURES

McDaniel Property - 1994. Proposed site
for tree planting on left bank during
f1|995. Photo taken sane day of peak

ow.

conditions during the My flood.
and cottonwood in 1995.

Gambi1l P;oert- 1994,  Phot dérébh taken duri&ng pe

AR LA
Gambill Property - 1994. Photo taken about
1 month before May flood event. Photo depicts

fence lost to winter erosion and shows new
program fence constructed on right.

\
v

e

Site to be planted with wil lTows
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EAST BIRCH CREEK

Houser Property - 1990. Fall photograph taken the first
year after project inplementation.

Houser Property - 1994. Fall photograph. Note channel widening
and meander devel opment. Erosion ConcCerns to be addressed 1n

1995 using bioengineering techniques.




