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| NTRODUCTI ON

This report describes fisheries habitat inprovenent acconplishnents on the
Val | owa- Whi t man National Forest (NF) during FY 1990 (April 1, 1990 - March
31, 1991). This multi-year, nulti-phase fish habitat inprovenment effort
whi ch began in 1984, is funded under the anended (1987) Northwest Power

Pl anning Council's Colunbia River Basin Fish and WIldlife Program Measure
703(c) (1), Action Item 4.2. Principal program funding is being provided by
the Bonneville Power Administration (BPA).

The overall Forest fisheries programgoal is to optimze anadronous
spawni ng and rearing habitat conditions for juvenile and adult chi nook
sal mon and steel head trout, thereby maxinmizing snolt production as a
mtigation neasure for fishery | osses due to the nmainstem Col unbia River
hydroel ectric system  Specific goals and objectives of this fisheries
habitat inprovenent programare detailed in the Wallowa-\Witman National
Forest Habitat |nprovenent Plan (Uberuaga 1988).

Project activities are located on four Ranger Districts (RD) within the

Wl | owa- Whi tman National Forest. The Baker and Unity RD admi nister the
upper headwater portions of the North Fork of the John Day River. The
Unatilla National Forest (NF) administers the renmaining downstream sections
on NF lands. The LaGande, Wallowa Valley, and Eagle Cap RD's and Hells
Canyon NRA administer streans on NF |ands within the Grande Ronde River
subbasin; the LaGrande RD being responsible for the Upper G ande Ronde and
the other units the Lower Gande Ronde and tributaries.

ect Subbasin Descriptions

The Grande Ronde River subbasin is conprised of a drainage area of

approxi mately 4,070 square niles which includes such major streans as
Joseph Creek, Catherine Creek, the Upper Grande Ronde, \Wenaha, Wallowa,
Lostine, and Mnam Rivers, as well as a few smaller tributaries (O egon
Department of Fish and Wldlife 1986). The Upper G ande Ronde Drainage,
approximately 1,622 square mles, is located above the confluence of the
G ande Ronde and Wl lowa Rivers. There are currently four ongoing

i nprovenent projects on NF lands within this basin (Figure 1). The Joseph
Creek drainage, a mmjor drainage within the Lower G ande Ronde River,

drai ns approxi mately 556 square niles and contains four major ongoing
projects (Figure 2). Wiile these upstream areas are all on NF |ands, those
| ands below the headwaters lie primarily in private ownership. Streanflow
patterns in the Gande Ronde exhibit typical spring floods common to

nort heast Oregon streans with mnimum flows usually occurring in August or
Sept enber .

The North Fork of the John Day River originates on the northeast slopes of
Colunbia HIl, a peak of the El khorn Muntain Range within the North Fork
John Day W/l derness. After three niles, the stream |eaves w lderness at
Peavy Cabin, a local landmark, and re-enters the wilderness near the North
Fork John Day Canpground, approximtely seven miles of non-wlderness
stream  The North Fork of the John Day River is under part of the
National WIld and Scenic Rivers System and is an anadronous fish enphasis
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area under the Forest Plan. The river and its tributaries provide over 40
stream niles of salnmon and steel head habitat.

Anadronmous fish contend with the Iower three Colunbia River dans with
regard to upstream and downstream passage. Figure 3 identifies severa
John Day subbasin fisheries inprovement project areas on NF | ands.

Addi tional projects may be inplenmented follow ng study in FY 91

Fi sheries Resources

The Grande Ronde River subbasin supports both natural and hatchery runs of
spring chinook salnon and steelhead trout. Natural rainbow trout and bul
trout are also produced. Sockeye sal mon and coho sal non runs are now
extinct in the basin. Chinook salnon juveniles which are used for

suppl enentation of natural stocks are currently being produced at Looking
G ass Hatchery. A new chinook and steelhead adult trapping and juvenile
outplanting facility was recently constructed (1987) at the confluence of
Deer Creek (Big Canyon) and the Wallowa River. The Joseph Creek subbasin
is strictly managed for wild steelhead production. Current steelhead
production potential for the Gande Ronde Basin is estinated at 16, 566
adults and 432,844 smolts (Oregon Departnent of Fish and Wldlife 1986).
However, actual production is estinated to be near 10-20 percent of
potential due to mainstem passage problens for juveniles and adults.

The John Day River subbasin supports the largest remaining, exclusively
wild runs of spring chinook and summer steel head in Northeast Oregon, the
North Fork of the John Day River being the npbst inportant anadronous
producer in the subbasin.

[6]



FIGURE 1

77151 UPPER GRANDE RONDE SUBBASI N
cev | | . 172 / LAGRANDE RANGER DI STRICT
MEADOW CREEK - USFS - BPA FY89

. ; PROIECT STREANG

D : ’
n Oy g Q " ’ —
12 ] / ) . I ) - | ‘ . 1

: pandl
n/ ‘1 'y " ) »

g ) S y 1By




.
408,
23

-\"-ﬂlc“n\—

¥ )
aj"-—

K~

g

\ »
o -_

-~

-

AN

f N ‘
\ .

/

. JOSEPH CREEK SUBBASIN

S ~‘F_er/\\v\\tx
m \/_‘
E u.= ,., “_.._
RS
- A, mu“
B W _
L B
" - N
L c
) m Tl
- =
m“ A
a
VM./,
,\\u 4, .we
Nl




2]

.oeeo;

.
=

(4
Py
P
M

co

+ Trout

- #o,cmn

JOHMN DAY SUBBASIN

USFS-BPA
CRCJECT STREAMS

v ] il
b- Sn&m.: /. v
B R
g,
a "m0 . '
I P
k)
- ".Y...n K
A1 ]
Ay
A
- .
P ] )
,
2%
o
&
e 2
L t
c..e N
v\c
£-3 I
TAFS M -
v -
it



Limting Factors

Historic patterns of land use in northeast Oregon have |left nost riparian

areas in a far less productive state than their natural potential. Placer
mning inthe late 1800's left nmany streans with little or no shade, |arge
sedi ment |oads, and radically disturbed channels. |nadequate control of

past activities such as logging, roading, and grazing left managers with
degraded habitats in nmpbst cases. Farming and irrigation of cropland in the
| oner portions of the basins has also significantly added to habitat |oss.
Synptonmatic of these conditions are wide, shallow streans with | ow sunmmrer
flows and high water tenperatures, channels with low diversity, and
typically without adequate ampunts of instream debris.

Limting factors associated with instream and riparian habitat degradation
were identified by the Oregon Departnent of Fish and Wldlife, USDA-FS, and
Confederated Tribes of the Umatilla Reservation (James 1984). These
factors are:

1. High summer water tenperature - Loss of riparian vegetation and | ow
summrer flows result in water tenperatures in excess of 80 degrees
fahrenheit. Hi gh tenperatures lint available summer snolt rearing
habitat and nake the cool er upstreamtributaries relatively nore
i nportant to sal nonid production.

2. Low summer flows - Irrigation withdrawals result in extremely |low flows
in the Gande Ronde River. Poor watershed management practices further
aggravate flow conditions, resulting in many intermttent streans which
were once perennial.

3. Lack of riparian vegetation - Riparian vegetation |loss, principally
from ungul ate overgrazing, results in many undesirable conditions.
Essential fish habitat is lost along with the riparian area's ability
to danpen flood peaks and increase groundwater recharge. Channels
become unstable and readily erode, concentrating flows and accelerating
downcdtti ng.

4.  Lack of habitat diversity - Low habitat diversity, is caused
principally from the absence of large, woody debris in and al ong stream
channel s. Wod plays a critical role in maintaining streamstructure
and fisheries production. Past activities such as instream debris
cleaning prograns, have left many streans without this critical
conponent .

5. Lack of Channel Stability - Low channel stability results from nany
causes: overgrazing, inproper tinber harvest methods, instream tinber
salvage. mining operations, etc. Streans, once narrow and deep, w den
out and become shal |l ower, beconing nore prone to creating new channels
and down cutting. Research data released in 1991 indicates a mgjor
| oss of pool habitat in the Upper Grande Ronde River except of those
areas rehabilitated by the BPA/USFS habitat projects (Sedell and
Everest 1991).
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METHCODS AND MATERI ALS

FY 90 FS fisheries inprovenent inplenentation projects were perfornmed by FS
fish, wildlife, and range personnel using service type contracts for
equi prent use and project construction.

Ri pari an Vegetation Restoration

Habi

Fencing - Fencing to control ungulate use along riparian zones is a
primary management approach used to protect and rehabilitate habitats.

Two commonly used nmethods are riparian pasture fencing and riparian
exclosure fencing. Pasture fencing usually encloses a wde section of
riparian zone, allowing for future carefully controlled grazing. Riparian
exclosure fencing results in permanent, narrow exclosures along riparian
zones with no future grazing. Several streanside managenent unit fencing
techni ques are considered, i.e., conventional barbed-wire, snmooth-wire New
Zeal and, and buck and pole.

Streansi de Plantings - Streansi de vegetation plantings were integrated with
other rehabilitation neasures to provide riparian shade and cover. This is
needed to reduce water tenperatures, stabilize streanbanks, and suppl ement
the release of existing natural vegetation. To ensure success and provide
protection of this investment, supplenental plantings usually occurred
within fenced riparian pastures or exclosures. Species nost comonly
planted were willow, cottonwood, alder, dogwood, and hawthorne. Plantings
are nade from small scions (12-16"), larger pole cuttings (3-6'). potted
nursery stock from seedlings, and rooted stock from cuttings. Planting is
done either by hand, auger or backhoe depending on site conditions.

Pl anting procedures usually include scal ping, excavation to the water

table, mulching and fertilization.

tat Diversity |nprovenment

Addi ng habitat diversity to a stream channel nay occur in many ways and
usually results in an inprovenent of pool area, pool quality, spawning
gravel and cover, all paraneters characteristic of good habitat. The types
of instream structure used include: log weirs/berms in a variety of
configurations; whole tree additions with and w thout rootwads; rock sills/
berms; rock clusters and deflectors, riprap. Both "hard" structures such
as rock and log sills or weirs and "soft" structures such as whole tree
additions or boul der placement were constructed. First, the sources of
large woody material were identified and individual trees marked for
felling. \Wen abundant and not contributing to stream shading, trees were
taken fromwithin or near riparian zones. Soft structure additions were
added at various angles, usually parallel to shore in order to maxinize
edge habitat. \Wen possible, leaning trees next to the streamwth
attached rootwads were pushed over by the backhoe. \ole trees were cabl ed
to their stunps or nearby debris with 3/8" gal vani zed cabl e; cabl ed and
revetted into banks; cabled and deadmanned into banks; anchored by piling

| arge boulders on top of the tree trunk; and left uncabled when

approxi mately two-thirds of the tree length was above high water.

Pl anni ng, Inventorying, and Monitoring

Pl anning, inventory, and nonitoring activities were conducted on NF |ands
in FY 90 in addition to habitat restoration. Each of these activities are
ongoing in nature and continue to be refined.

[1]



RESULTS

Fi sheries habitat inmprovement acconplishnments during Fiscal Year 1990
occurred in four major work activities:

(1) Project nonitoring, evaluation and reporting.

(2) Maintenance of previous projects.

(3) Streanside vegetation plantings.

(4) Inmplenentation of habitat rehabilitation projects.

The follow ng discussion presents the current status of each active project
along with FY 90 acconplishnents.

Wl |l owa Vall ey Ranger District

Project | - Peavine Creek

Peavine Creek, a tributary to Chesnimus Creek, is an inportant contributor
to wild steel head production in the Grande Ronde River system  Spawni ng
and rearing habitat has been reduced because of man-caused factors in
recent decades. Hi gh streamtenperatures and lack of pools are chronic
problens in this stream Optinumrearing habitat is severely linited.

Redd counts have dropped from 22.6 per nmle in 1960 to zero in 1979. The
1984 count was 1.6 per nile, and the 1990 count was 8.8 per nmle.

Recent surveys of Peavine Creek indicate that existing spawning and rearing
habitat is marginal for its entire length. Host historical spawning of
steel head occurred in the 4.5 mle mainstemarea. This stream has a
history of extrenely high spring flows due to a conbination of its

physi ographic setting and to past nanagenent activities.

Much of the undesirable situation now seen in Peavine Creek can be
attributed to logging practices which took place in the 1950's. Logging
access roads, skid trails, and landings constructed within or adjacent to
stream channel s were a primary cause of watershed deterioration. Renoval

of shade, increased sedinents, degraded stream banks, and |ogging debris in
channel s resulted in higher streamtenperatures and | oss of pools needed as
rearing habitat for juvenile salnmonids. A subsequent result of this

| ogging activity has been to open up the stream bottomto provide easier
access for ungulates. Heavy grazing within the riparian zone and
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fl oodplain is perpetuating the problem Young deci duous and coniferous
vegetation are slow to becone reestablished in the riparian zone; thus
conditions are slowto recover. Optimumrearing habitat for natural runs
of summrer steelhead is severely linmted in Peavine Creek due primarily to
the lack of streanside cover and to |ack of deeper pools for holding and

rearing juvenile fish.

Peavine Creek was identified as the highest priority streamfor
rehabilitation in the Northwest Power Planning Councils,"Colunbia River
Basin Fish and Wldlife Progranf. The primary objective of this project is
toinitiate activities which will mtigate adverse inpacts and result in
opti mum st eel head spawni ng and rearing habitat.

Hi storical project activities on Peavine Creek included construction of 51
instream structures (25 weirs and 26 deflectors) in 1983 to create pools
and stop channel braiding. Planting of deciduous vegetation took place in
1984 on 41 acres of Peavine Creek riparian areas. Also in 1984 5.5 miles
of riparian protection fence was constructed, exclosing 2.75 mles of

mai nst em Peavi ne Creek.

FY 90 project acconplishnents include construction of 260 instream habitat
i nprovenent structures, consisting of boulders, whole trees, logs, root
wads, artificial log jans, or conbinations of these. A mmjor enphasis was
pl aced on "soft" structures. The objective of structure design was to
imtate naturally occurring large organic matter (LOM and reproduce these
hydraul i c processes. (see Appendix | for locator map, and Appendix Il for
Expl anation and Sunmary sheets).

Equi pmrent  Used:

Backhoe - Case 580C 147.5 hrs at $34.50/ hr = $5,088. 75
Loader - Cat 931 187.5 hrs at $34.50/ hr = $6, 468. 75
Truck/ Trail er 21.0 hrs at $34.50/hr = $ 724.50
Dunpbox Trail er 39.5 hrs at $34.50/ hr = $1,362.75
$13,644.75
Project Il - Wallowa Valley Streansi de Vegetation Planting

This project consolidates all Wallowa Valley Ranger District streanside
vegetation plantings. Vegetation plantings in riparian areas, used in
conjunction with other rehabilitation measures, prove effective in
providing riparian shade and cover, two essential conponents of good fish
habi t at . Portions of Chesnimus Creek, Elk Creek, Peavine Creek and Devils
Run Creek have been identified through habitat inventory as being deficient
in stream shade and stabilizing streanbank vegetation. This project is
designed to correct that situation by continuing with ongoing, effective
prograns of planting deciduous trees, conifers, and by enphasizing the use
of rooted native species in critical riparian areas.

In FY 90 enphasis was placed on the use of larger than seedling size native
plants (or non-local stock of the sane species). Two size classes were
utilized, 2-6 feet tall (nmedium, and 6-12 feet tall (large), that were
acquired, stored and planted under contract in critical fenced riparian

ar eas.

[13]
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FY 90 project acconplishnents include Chesni mus Creek, Section E, (1.35
mles divided equally into 2 exclosures) and Devils Run Creek (2.0 mles,

one excl osure). O the total number of plants 40% (480) went into
Chesni mus Creek, Section E, and 60% (720) into Devils Run Creek;
Speci es Quantity
Quaki ng Aspen (Popul us trenul oi des) 100
Common Chokecherry (Prunus virgini ana) 75
Dog Wod (Cornus stoionifera) 200
W llow (Salix bebiana, exigua, |asiandra, scoul eriana) 200
Bl ack Cottonwood (Populus trichocarpa) 100
Serviceberry (Anel anchier alnifolia) 75
Rose (Rosa gymocarpa, nhutkana, nutkana hispida, woodsii, 75
woodsii ul tranmontana)

Mount ai n Ash (Sorbus scopul i na) 100
Al der (Alnus rhonbifolia. tenuifolia, sinuata) Zgg
Current (Ribes spp.

(Ribes spp.) o0

Fundi ng of the "Plant and Supply" contract was shared by Bonneville Power
Adm nistration (70% and the USDA Forest Service (30%.

ect Ill - Administration, Mnitoring, & Reporting

This project consolidates all \Wallowa Valley Ranger District nonitoring,
eval uation, planning, and reporting.

Adm ni stration

1) Preparation of NEPA documents for project inplenmentation

2) Presentation to FS Biologists (Wallowa Wiitman N.F.) on "How to
acconpl i sh BPA project inplenentation”

3) Presentation to Regional Field Review Team (R6) on acconplishnents
of Elk Creek fisheries habitat inprovement project

4) Preparation of BPA FY 91 Wrk Statenent

5) Plan and coordinate out year inplenmentation needs

Moni t ori ng

1) Preparation of nonitoring plan.

2) Installation of instrumentation, and data retreival and anal yses
of streammater tenperatures (both winter 6 sumrer).

3) Summarized stream norphol ogy survey information for pre- and
post-BPA projects. Data was used from 1965-66 and 1990.

4) Installation of permanent stations and neasurement of riparian
canopy density. Re-neasurenment of stations also took place.

5) Conducted riparian planting survival survey.

6) Mapping of tenperature and riparian canopy stations.

[14]



Reporting

1) Preparation of Mnthly reports on BPA activities and
acconpl i shnents

2) Preparation of BPA Annual Report

3) Mapping of all fisheries habitat inprovement neasures
(e.g., instream structures, fencing)

Moni toring Discussion

Monitoring variables included streamwater tenperature, stream norphol ogy
(e.g., percent of habitat types, pool depths, woody debris |oading), and
riparian vegetation (i.e., recovery of shade, and success of plantings).
Prior to BPA work these variables were identified to be in poor condition
for sal nmonid populations. The key for a successful stream rehabilitation
programwi ||l be to inprove these characteristics.

. Streamwnater Tenperature

Streamwat er tenperature was recorded every hour during the summer nonths
for Chesnimus (Sec. F), Devil's Run (Exclosure 3), Elk (Exclosures 7-11)
and Peavine Creeks (Exclosures |-6). Additionally, streamwater was
recorded every 2 hours during the winter nonths of Devil's Run Creek

Mont hl'y maxi mum and mini num tenperatures were deternmined fromthis data.
Tenperature stations were | ocated above and bel ow BPA fence excl osures on
these streanms. Data was collected with Ryan TenpMentors. This data will
help determne the current water quality status of these streans and

eval uate the effectiveness of BPA project work.

Figure 4 shows the nonthly maxi mum stream water tenperatures for
Chesnimus, Devil's Run, Elk, and Peavine Creeks during the sunmer of

1990. This figure indicates that all streans, except Elk Creek, had
streamnat er tenperature increases through the exclosure(s). The | argest
tenperature increases,in degrees F., were 11.1 (Peavine), 8.6 (Devil's
Run), and 3.0 (Chesnimus). These tenperature increases occurred during
July or August between 1430 and 1630. Tenperatures consistently increased
through these three streamsections . Stream shading is still lacking in
t hese streans.

Besi des streamnater tenperature increases the actual tenperatures in these
streans often exceeded State water quality standards (68 degrees F.).
Peavi ne and Chesni mus Creeks had especially high tenperatures, 80 and 82
degrees F, respectively. These tenperatures are probably lethal to rearing
st eel head/ rai nbowtrout.

Figure 5 illustrates the nunber of days that streams had water tenperatures
that exceeded State water quality standards. This graph shows the nunber
of days streamwater tenperature exceeded 68 degrees F before it entered a
BPA project area (i.e., "above"). These tenperatures can not be altered by
BPA projects (result of upstream managenment). However, as water flowed

t hrough the project area the nunber of days increased for all streans
except for Elk Creek and is associated with BPA project work. For exanple,
in Peavine Creek there were 14 days that water tenperatures exceeded 68
degrees F above the fence exclosures. At the downstream end of the

[15]



excl osures the nunber of days increased to 48 days. This section of
Peavi ne caused water tenperatures to exceed State standards 34 additiona
days.

El k Creek, however, indicates a "cooling" effect. Figure 4 shows that
during the monthly maxi mum streanmwater tenperatures this BPA project area
hel ped reduce tenperatures. As nuch as 5 degrees F in August. Figure 5b
shows the net nonthly maxi mum streamwater tenperature change through the
project area in 1983 and 1990. Tenperatures renmined relatively constant
through this area before project inplementation in 1983. During 1990
streamnat er tenperatures, depending on the nmonth, showed a 3-5 degrees F
decrease. Reduction of water tenperatures appears to be directly connected
to BPA project work rather than a neteorol ogi cal change (i.e., wetter
conditions; nmore water available in watershed for cooling). Sunmmer flows
for rivers in nearby basins were actually lower in 1990 than 1983 (20-40%
| ower depending on the nmonth).

Streamnater tenperatures in Elk Creek, still exceed State water quality
standards. There were 51 days where streanmwater tenperatures exceeded 68
degrees F. above the BPA project area (Figure 5a). However, unlike Devil's
run, Peavine and Chesnimmus Creeks, Elk Creek hel ped reduce these number
of days to 38. This suggests that stream shading (riparian plantings) as
well as the retention of soil and water (stream structures) are effecting
streamwat er tenperatures.

Elk Creek, after 5-6 years, is beginning to recover. Rate of inprovenent
in the future should be faster on Elk Creek as riparian plantings are at a
hei ght where their canopy is beginning to overhang the stream If Ek
Creek is an exanple of what is to cone from other BPA project streans then
changes in streanwater tenperature would be expected in 1995-1996. But
this depends on the initial conditions of the stream (e.g.. anount of soi

| oss, location of water table) and the survival of riparian plantings.

Wnter streanwater tenperatures were nmeasured in Devil's Run. Tenperatures
changed slightly between above and bel ow BPA fence excl osures. M ni mum
streamnvat er tenperatures were bel ow 32 degrees F. for Decenber through
Febuary. March and April had tenperatures of 33 and 35 degrees F,
respectively. Very little is known about w nter conditions and sal nonid
popul ations. A frozen stream however, provides poor habitat diversity
especially in shallow stream systenms. Al so, frozen streans cause soi
erosion to banks during ice break up. Hence, the goal of BPA project work
is too reduce the amount of time the streamremins frozen. Theories
suggest that as riparian vegetation returns this vegetation will help
"hol d* the heat within the stream and subsequently reduce freezing the
stream By continuing to nonitor winter streammater tenperatures this data
will help determine if such a hypothesis is correct.
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Il1. Stream Morphol ogy

Five streans were surveyed during the summer of 1990 (funding for these
surveys were from USDA Forest Service). Surveys were conducted on

Chesni mus. Devil's Run, Elk, and Peavine Creeks. The Hankin and Reeves
stream survey nethod (1988) was used to collect streaminformation. The
information collected included: percentage of habitat types, average
residual pool depth, total woody debris pieces/nile, and bankfull channel
wi dth/depth ratio. Such information indicates the norphology of the stream
and therefore the suitability for salnmonid popul ations. Mreover, these
stream characteristics can be neasured in subsequent years to help
determine the effectiveness of BPA projects. Described below and listed in
Table 1 are the results of these stream surveys.

Chesnimus Creek (Sec. G had no BPA rehabilitation work. This survey was
conducted to exanmine the current condition of this section of stream
Conpared to other streans in this area the percentage of pools were
relatively high (36% of the available habitat and 43.7 pools/nile).

However, these pools were generally snmall, shallow, and wi de [residual pool
depth of 1.0 ft. and a high bankfull channel width to depth ratio (16.7)].
Additionally, woody debris loading was low to noderate (89 pieces/nile).
Some stream rehabilitation may inprove these characteristics. Installation
of "soft" structures would help increase the nunber of pools, increase
their depth, and trap sedinent to reduce the channel width.

Chesnimus Creek (Sec. E) had "soft" structures installed and two fence
excl osures constructed this summer. A stream survey was conducted after
this work was conpleted. dides were the domnant habitat type (56% while
pools only made up 12% of the habitat area. Pools were shallow (residual
pool depth of 1.5 ft) and wide (bankfull width to depth ratio was 21.8).
Total woody debris |oading was high (219 pieces/nile) and was probably
attributed to the installation of "soft" structures.

Devil's Run (Exclosures 1-3) had "soft" structures installed and three
exclosure constructed during the sunmer of 1989. Riffles made up the
dom nant habitat type (76% while pools had only 6% of the avaiable stream
area. Pools were shallow (residual pool depth was 1.2 ft). Total woody
debris | oadi ng was noderate when conpared to other streans in this area
(125 pieces/nile). Based on other streans in this area and past | ogging
activities this level of woody debris is probably a result of the
installation of "soft" structures.

El k Creek (Exclosures 7-11) has had fence exclosures built (1985), "hard"
structures installed (1984). and riparian trees planted (1985,1989). The
log weirs seened to help create deep pools (residual depth of 2.1 ft) but
the percentage of pools still remains fair (17%. Wody debris |oading was
fair (105 pieces/nile). For this size streamthe bankfull channel width to
depth ratio is still relatively high (13.3).

Peavine Creek (Exclosures |-6) had the stream survey conducted prior to the
installation of "soft" structures during the sumver of 1990. Before this
time Peavine Creek had 5 log weirs installed (1983) and six riparian fence
exclosures constructed (1984). Riffles made up 88% of the stream habitat
types while pools had 6% of the available stream area. The pools were
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general ly shallow (residual pool depth of 1.1 ft). Total woody debris
| oading was very |ow (31 pieces/nile).

In summary, the initial results of the installation of "soft" structures is
not surprising; the amount of woody debris |oading increases [e.g., conpare
Devil's Run and Chesnimus (E) to Peavine and Chesnimmus (G]. The prinary
goals of this wood are to help increase the nunber of pools by scouring the
channel bottom and reducing the channel width by trapping sediment. Number
of pools and bankfull channel width to depth ratio are still in poor to
fair condition in these streans. This result is as expected as pool
formati on and channel w dth changes take time. How rmuch tine is still

el usi ve. If Figure 6 is any indication then we still have a |ong way to go
to achieve the percentage of pools neasured in 1965-66. For exanple,

Chesni mus Creek (Sec E) had 62% pools in 1965 but today is only at 12%
Additionally, examining Elk Creek, where "hard" structures were installed
in 1984, it is still only at approximtely 30% of its pool habitat
potential after 6 years. Oher functions of streans (e.g., riparian root
nmass hel ps stabilize banks) work in conjuction with woody debris inputs to
hel p create pools; pool formation depends on other functions besides woody
debris inputs; processes associated with these functions (e.g., channel
sinuosity) will recover at different rates. Hence, even though woody
debris is present pool formation may take nore tine to occur. Future
surveys Will help to determ ne these rates of recovery.
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Table 1: Stream morphoiégy characteristics for Chesnimnus, Devil’s Run,
Elk, and Peavine Creeks. (1990 Stream survey)

STREAM MORPHOLOGY CHARACTERISTICS.
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Figure 6 : Percentage of pools in Chesnimnus, Devil's Run, Elk,
and Peavine Creeks during 1965-66 and 1980.
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IIl. Riparian Vegetation

Per manent transect stations were installed within BPA project areas in
Devil's Run (20 stations) and Peavine (15 stations) Creeks. These stations
will measure the success in re-establishing riparian vegetation and
ultimately streamside shade. Canopy density is used as an index for
deternmining the anount of shade; it is the percentage of vegetation
covering the stream  Canopy density neasurenents were taken with a
spherical densioneter according to the methodol ogy described in Platts et
al. (1987).

Canopy density was measured on all stations of Devil's Run and Peavine
Creek. Both these sections of streans are capable of achieving at |east 75%
canopy density. Streans are still far from their riparian growth potenti al
(Figure 7). For exanple, fence exclosures 1 and 2 on Peavine Creek had
canopy densities of 23% Excl osures 1, 2, and 4 on Peavine Creek and
exclosures 1 and 3 on Devil's Run Creek are schedul ed for riparian

plantings in 1991. Exclosures 3, 5 and 6 on Peavine Creek were planted in
1988. From streamwater tenperature data on Elk Creek canopy densities
appear to begin significantly changing in 5-6 years as the plant's crown
devel ops.

Survival of 1989 plantings were conducted on fence exclosures 7-11.
Overal |l the percentage of survival of all planted species was approxi mately

70% (Figure 7). Individual plant species varied and their associated
survival percentage is list below Aspen (92%, Choke Cherry (63%, Dogwood
(80%, and Wllow (68%. Future survival surveys are planned for FY91.

Such surveys will help determine (1) how well species survive in various
environments (i.e., aspect, elevation) and (2) future selection of riparian
pl anting projects.
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Project IV - Wallowa Vall ey Mintenance

This project consolidates all Wallowa Valley Ranger District maintenance of
excl osure fences and instream habitat inprovenent structures.

Fenci ng

Mai nt enance of a total of 31.3 miles of exclosure fencing (15.65 mles of
strean) was acconplished. Mintenance was initiated prior to the start of
the grazing season to repair danage occurring during the wnter nonths
(e.g., deadfall, blowdown). Maintenance continued through the grazing
season at nonthly intervals and as damage was reported during the physica
monitoring phase or as reports of damage were received (e.g., tighten wre,
mend broken wires)

Tabl e 2.
STREAM FENCI NG
NANME M LES OF | TYPE OF | STREAM EXCL
4 -STRAND
CHESNIMNUS 15.0 BARBED 7.50
DEVILS 4 -STRAND
RUN 4.00 BARBED 2.00
4 -STRAND
ELK 5.80 BARBED 2.90
PEAVINE 5.50 ELECTRIC 2.75
5-STRAND
1.00 BARBED 0.50

Instream Structure

Structural maintenance of instream structures was identified during the
physical nonitoring phase of the maintenance activity. |If desired results
were not being achieved maintenance was performed. A total of 3 log weirs
required naintenance, two required the re-laying of the apron, and one
required stabilization of the log ends with additional rip-rap. Al

mai nt enance required the use of a backhoe

Table 3.
STREAM INSTREAM STRUCTURES
NAME MAINTENANCE PERFORMED
CHESNIMNUS
SEG. C 1 LOG WEIR
SEG. F 1 LOG WEIR
ELK 1 LOG WEIR
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Baker Ranger District

Project V- Trail Creek Instream Structures

Trail Creek, a tributary to the Upper North Fork John Day River, is an
important resident trout and summer steelhead stream North Trail and
South Trail tributaries are ODFW steel head spawning index streams. The 5
year average redd/mle count on the Trail Creek systemis anong the | owest
of 30 steel head index streans in the John Day Basin (Claire and Smth, 1989
John Day District Annual Report). A 1989 habitat inventory indicated a
pool /riffle/glide ratio of 13/78/9 on Main Trail Creek, which includes the
1990 BPA project area. Cover was also identified as a limting factor in
1987 and 1989 surveys. Previous impacts include sheep grazing, mining, and
timber harvests. Sheep grazing was discontinued prior to the md-1980's.

During FY 1990 instream structure additions consisted of 65 |og/whole tree
structures (includes single |log deflectors, 2-3 |log deflectors, bank
erosion stabilizers, and cover additions), 10 boul der clusters, 6 boul der
deflectors, 3 boulder weirs, and 1 boul der upstream V-structure. The
project length was approximately 1.5 miles, ending at downstream and
upstream boundari es where the present woody debris |evels and stream
conplexity increased naturally. The bottoml|/4 mle of South Trail OCreek,
whi ch occurs within the project area was excavated of a cobble debris
deposit which had filled the channel and bl ocked steel head travel since
spring of 1989.

Logs, selected on-site trees, and boulders were delivered to structure
sites with a rubber-tired backhoe. Structures and excavation were
conpleted by a tracked hydraulic excavator. The two pieces of heavy

equi pnent and their operators were procured with a personal services rental
contract. Logs were delivered by a purchase order agreenent with a | ocal
operator. Both access routes to the project neadow site were barricaded in
the fall of 1990 to allow for neadow recovery and to discourage woodcutters
from taking the renmining snags. Remmining FY 90 acconplishments include
structure tagging and |ocation napping.
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Project VI - Administration, Mnitoring, & Reporting - Baker and Unity RD

Adm ni stration

Preparation of NEPA docunentation and acquiring required pernits.

Update and preparation of 1991-1995 inplenmentation plan needs.

Contract preparation.

Moni t ori ng

Est abl i shnent of photo points on Trail Creek and Beaver Creek.

Trail Creek: Four riparian nmonitoring photo points and 88 structure
phot os.

Beaver Creek: Six riparian/stream nonitoring photo points.

USFS funded Hankin & Reeves survey of Beaver Creek, Boundary Creek, and
portions of Corral, Ganite, and Boul der Creeks.
Beaver Creek: 2.5 mles
Boundary Creek: 3.7 mles
Corral Creek: 2.0 mles
Ganite Creek: 1.24 mles
Boul der Creek: 1.25 mles

Spot tenperature nonitoring of Bull Run and Ganite Creeks.
Bull Run: Five tenp readings 6/15-8/21, high tenperature of 69 F.
G anite Creek: Ten tenp readings 6/15-8/21, high of 67 F.

Reporting

Preparation of nonthly reports on BPA activities and acconplishnents.

Preparation of PBA Annual Report.
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LaGrande Ranger District

Project VIl - Meadow Creek

Meadow Creek, a mmjor subbasin of the Upper G ande Ronde River, lies within
the Starkey Experimental Forest boundary. Meadow Creek and its riparian
zone have a long history of inpacts dating back to early | ogging
activities. Gazing has further inpacted the riparian comunity. Salnonid
popul ations in Meadow Creek are conposed of anadronous sunmmer steel head
trout and resident rainbow trout. Historic Umatilla Indian tribal records
docurent chi nook sal mon production in this stream An extensive biological
data base exists from aquatic research conducted since 1977.

The Meadow Creek project is a jointly funded BPA-FS inprovenent and
evaluation project. The FSis responsible for funding all pre and post
proj ect inprovenent eval uations while BPA funds the planned i nplenmentation
activities. The Pacific Northwest Research Station conducted both spring
and fall out-migrant smolt sanpling during FY 87. Their personnel also
conducted an analysis of large woody debris, conparing current conditions
to those of a historical U S. Fish and Wlidlife Service inventory. During
FY 87, the FS also contracted with Washington State University to conduct a
conpl ete hydrol ogi cal analysis of the Meadow Creek drai nage, including
design and | ocation of proposal inprovenment structures. A research design
was prepared by PNWin 1988 which identifies eval uation objectives for
22,400 feet of stream

Furt her anal ysis of pre-enhancenent data (Everest and Boehne M S.) reveal ed
that the prinmary limting factor was the lack of large pools with high
quality cover. This indicated a need to revise the original work plan.
Fred Everest and Jim Sedell from PNWresearch | ab al ong with John Anderson
(forest fish biologist) and district fisheries personnel developed a
revised work plan which utilizes woody debris as the primary structure
material. The detailed work plan is available on request and contains
information on specific habitat inprovenent neasures at different |ocations
including structure objectives and construction design evaluations. This
work plan was interfaced with the long term research design.

FY 90 project acconplishments include the inprovenent of the access road,
acqui sition of New Zealand fencing wire for installation in FY91, and the
installation of 405 instream habitat inprovenment structures. These

consi sted of whole tree additions, "vee" structures, diagonal sill
deflectors, root wads, artificial log jans, or a conbination of these.
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Project VIIl - Upper Grande Ronde River

Pr o]

The Upper Grande Ronde River (RM 194-212) drains an area of approxinately
69 square mles. A FY 85 habitat inventory of the upper reaches identified
approxi mately three nmiles of poor quality sal non and steel head

spawni ng/rearing habitat, due prinmarily to past mining activities. A
hydr ol ogi cal engi neering evaluation in June 1987 provided the final design
for structure placenent. Specific project objectives were: (1) adult
hol di ng pool construction, (2) spawning gravel retention, and (3) increase
juvenile habitat diversity. Inplenentation work commenced in FY 87 on one
mle of stream Approximtely one mle of additional nminstem stream was
improved during FY 88 with a total addition of over 230 soft structures,
and construction of 90 large pools. Specific details describing type and

| ocation of structures can be found in the FY 87 and FY 88 annual reports
Construction work has been confined to a narrow time frame between July 1
and August 15 due to the timng of spring chinook spawning activity.
Construction has been acconplished with a personal services rental contract
for a Mddel 201-C Hydra excavator with operator, a 580-C Case tractor and
dunp truck. Additional boulders and | ogs were stockpiled in FY 88 for
initiating construction on the last nmile of stream Instream structure
work and bend repairs scheduled for FY 89 was deferred to FY91.

Preparatory supplies and nmaterials needed for the next mle of construction
are stockpiled at the district

FY 90 acconplishnents include the purchase of two interpretive signs, and

the acquisition of 50 structure logs to be used in the instream habitat
rehabilitation project planned for FY91.

ect IX- Fly Ceek

Fly Creek, a significant tributary to the Upper Grande Ronde at river nmile
184, has a drainage area of 52 square mles and a stream |length of about 16
mles. The streamis characterized by two general reaches. The upper
B-nmile reach of stream (Fly and Little Fly) lies on private land and is a

| ow gradi ent, neandering neadow domi nated reach that has been inpacted by
livestock grazing

The lower 7-mle reach lies on NF lands and is a | ow noderate gradient
streamcoursing the first nmile through a neadow bottominto a narrow
valley. A 1985 habitat inventory identified a pool/riffle ratio of .2/.8
with low quality pools and little instream structure. Previous inpacts
include livestock grazing, roading and logging. Habitat objectives

i ncl uded increasing pool quality and quantity, diversifying instream
habitat for rearing steelhead trout and increasing streanbank stability.
Approximately 250 instreamstructure additions occurred in FY 87,
consisting of 56 hard structures (log weirs) and 194 soft structures (whole
tree additions). Instream structure additions continued during FY 88
resulting in a total of 354 whole tree additions, 80 weirs, 5 boul der
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groups and 3 side channel excavations over the 7 nile reach. Al
structures were placed with a personal services rental contract for a
backhoe and operator during June through Septenber.

Consi derabl e effort was al so spent during FY 88 to close the Fly Creek road
and its five stream crossings. Physical barriers were excavated at the top
of the project above the first stream crossing and downstream at the Forest
boundary. The cl osure was subsequently reinforced in FY 89 by district
road maintenance crews to include ripping, seeding and cross drains.

The fence location has been coordinated with the grazing pernitee and a one
m | e neadow domi nated reach was laid out in FY 89 to include watering and
crossing sites for sheep. Contract specifications for New Zeal and snooth
wire fence was adjusted for a sheep type exclosure.

FY 90 acconplishnents include the construction of 2.1 mles of New Zeal and
snmooth wire fencing.

Project X - Adnministration, Mnitoring and Reporting
Moni t ori ng
1) Reading permanent photopoints on Sheep Creek.
2) Structure effectiveness evaluation with random photo
monitoring on Fly Creek and Upper G ande Ronde River.
3) Sedinent enbeddedness sampling on the Upper G ande Ronde
River.
4) Establishment of 60 photo points on Meadow Creek.
5) Photo al buns, structure evaluation documents and enbeddedness
data are available at the district upon request.
Adnministrative
1) Review and comment on subbasin planning activity.
2) Update and preparation of 1990 - 1995 inpl ementati on plan
needs with projected budgets for active and new projects.
3) Coordinating NEPA docunent changes and acquiring required
pernts.
4) Coordination and eval uati on of objectives for the Meadow Creek
project design with PNW scientists.
5) Field coordination of fence design and layout with pernittees.
6) Coordination with engineers for access road devel opnent.
7) Contract preparation.
Reporting

1) Preparation of nmonthly reports on BPA project activities and
acconpl i shrent s.

2) Preparation of BPA annual report.

3) Map preparation for all fisheries habitat inprovenent
proj ects.
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Project Xl Maintenance

Al previously placed instream structures and riparian fencing areas were
checked for namintenance needs and all necessary maintenance was conpleted.
Mai nt enance consisted primarily of rip-rap reinforcement of weir key ends
and adj ustnment of soft structure configuration and was conpl eted using hand
equi prent .

Due to the low levels of spring runoff, there were no mjor structure
failures.

The table 1. displays the projects nonitored for maintenance needs in FY90.

Tabl e 4.
STREAM FENCI NG | NSTREAM STRUCTURES
NANVE TYPE | LENGTH TYPE M LES| NUMBER

SHEEP CREEK| BARBED| 1.6 M. HARD 3.0 101

SOFT 0

FLY CREEK | SMOOTH| 2.1 M. HARD 6.0 | 112

SOFT 388

UPPER GRAND HARD 2.0 95

RONDE RI VER SOFT 330

Sheep Creek

Sheep Creek is tributary to the Grande Ronde River at RM 197. The drainage
area conprises approximately 58 square niles. Eleven niles of stream
contain spawning and rearing habitat for chinook salnmon. The upper two
mles of streamlie on NF land and is characterized by a noderate gradient,
narrow valley floor, which is heavily tinbered. The nmiddle three mles are
characterized by a low gradient, neadow tinber conplex with a high degree
of nmeander. The remaining six mles of streamare |ow gradi ent, nmeadow
dom nant, and lie on private land. \Watershed uses and inpacts include

roading, logging, |ivestock grazing, and |oss of |odgepole pine stands from
i nsect epidenics.

Sheep Creek has received aquatic habitat inprovements over a nunber of
years. In 1980, a riparian pasture fence was constructed along one nile of
stream followed by the addition of 101 structures in 1985, creating 10,489
and 3,228 square feet of pool and cover areas, respectively.

In FY 86, riparian pasture fencing was constructed along an additional 1.6
mles of stream

A June 1987 habitat inprovenent project evaluation contract with

hydrol ogi st John Gsborne, Washington State University, recomrended digger
log nodifications and additional |arge woody debris placements along Sheep
Creek. Twenty-seven structures were nodified during FY 87.
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Task acconplishnment for 1988 included normal fence namintenance, photo point
eval uation of structure effectiveness and planting of 3,000 3 year old
Engel mann spruce trees, 2,000 deciduous cuttings and 3,000 deciduous
nursery stock. Deci duous stock was conprised of native alder, haw horne,
willow, red-osier dogwood and black cottonwood. First year estimates of
survival appear to be 80% for the spruce and 50% for the deciduous stock.

During FY 89 additional nodification was done on the renaining digger

logs. An additional 300 rooted deci duous stock (hawthorne and al der) were
spot planted along 1500 ft. of stream  Second year estimates of survival
appear to be leveling at 60% for spruce and 40% for the deci duous st ock.

FY 90 acconplishnents include naintenance surveys of the project area
i ncluding photo point monitoring.
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SUMVARY AND _CONCLUSI ONS

Significant progress in streamhabitat restoration continues to occur
within the two project subbasins. The work acconplished in 1990 marks the
end of the five year contract period for the Grande Ronde and John Day
Projects. Wirk proposed in the FY90 project was acconplished in a timely
manner and to professional standards.

A nurmber of events occurred during the contract period that set a direction
for the future of BPA-USFS cooperate project devel opment. The concept of
hol i stic watershed nmanagenent, although al ways consi dered, has noved to the
forefront of managerial thinking. Field reviews and managerial neetings
bet ween Forest Service and BPA adnministrators has resulted in agreenments to
use watershed wide management concepts in all future projects. Enphasis on
wat er shed-w de plans by BPA. The Col unbi a Basin Anadronous Fish Policy of
the Forest Service and the Forest Plan are pronoting a new and progressive
environment for stream rehabilitation projects

The projects created through BPA funding have all owed the devel opnent of
new stream technol ogy and research. Research work partially funded by BPA
at Meadow Creek is expected to be instrunental in furthering adaptive
managenent course changes in streamrehabilitation on the Forest and in the
Col unbi a Basi n.

System and subbasin planning efforts are proving instrunental in reaching
short terminprovenent goals and providing |ong-term direction. The

Val | owa- Whi t man has acknow edged t he abundant opportunities for habitat
improvenent and in less than two years has added expert fisheries staff to
both the Forest and District levels. It is anticipated that project plans
for FY92 and into the future will be steadily expanding and inproving
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APPENDI X 1|

EXPLANATI ON OF | MPROVEMENT STRUCTURES BY PROJECT CREEK

PEAVI NE CREEK

Structure Description of Structure
Nunber
1 Root Vad (1)
2 Boul der Placed (1)
3 Log Sill placed at 45 degrees in channel
4 Boul ders placed (8)
5 Root Wad (1)
6 Di gger Log placed at 45 degrees in channel
7 Wiol e Tree placed at 45 degrees in channel
8 Boul ders placed (3)
9 Boul ders placed (3)
10 Wiol e Tree Cover/Pool Created
11 Boul ders placed (2)
12 Root Wad pl aced/ Pool cl eaned
13 Whol e Tree Cover (2)/Root Wad (1)
14 Wiole Tree placed at 45 degrees to channel
15 Log at 45 degrees in channel
16 Boul der placed (1)
17 Di gger Log at 45 degrees/Pool Created/ Wole Tree Cover
la Di gger Log at 45 degrees (2)/Pool Created/ Wole Tree Cover
19 Pool Created
20 Log Jam (2 pieces)
21 Di gger Log at 45 degrees in channel
22 Log at 45 degrees in channel
23 Log Bank Protection
24 Di gger Log at 45 degrees/Pool Created/ Wole Tree Cover
25 Whol e Tree Cover/Pool Created
26 Pool Created
27 Wol e Tree Cover
28 Whol e Tree Cover/Pool C eaned
29 Whol e Tree Cover/Pool C eaned
30 Log Jam (2 pieces)
31 Log Jam (8 pieces)
32 Di gger Log at 45 degrees/Wwole Tree Cover (2)
33 Whol e Tree Bank Protection/\Wole Tree at 90 degrees
34 \Whol e Tree Bank Protection
35 \Whol e Tree Bank Protection
36 Di gger Log at 45 degrees/Boul der placed (1)
37 Whol e Tree Bank Protection
38 Log Jam (2 pieces)
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39

41
42
43
44
45
46
47

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91

Pool Created

Whol e Tree Bank Protection

Log Jam (3 pieces)

Log Sill placed 45 degrees in channel

Whol e Tree Bank Protection

Log Jam (3 pieces)/Boulders placed (3)

Di gger Log at 45 degrees/ Pool Created/ Wole Tree Cover
Di gger Log at 45 degrees/ Pool Created/ Wole Tree Cover
Whol e Tree Bank Protection

Log Bank Protection

Whiol e Tree placed at 45 degrees in channel

Digger Log at 45 degrees/Wole Tree Cover

Whol e Tree at 45 degrees in channel (2)

Whol e Tree Bank Protection/Wole Tree Cover

Whol e Tree at 45 degrees in channel

Log Sill at 45 degrees/Wole Tree Cover

Digger Log at 45 degrees/Wole Tree Cover

Bank Protection Boul ders (5)

Log Jam (2 pieces)

Log Sill placed at 45 degrees in channel

Whol e Tree Cover

Whol e Tree Bank Protection/Wole Tree Cover (2)

Whol e Tree Bank Protection/Wole Trees at 45 degrees (2)
Log Sill/Cover Log/VWole Tree Cover

Whol e Tree Cover/Pool Created

Whol e Tree placed at 45 degrees in channel
Whol e Tree at 45 degrees/ Cover Log

Whol e Tree Cover

Whol e Tree Cover

Whol e Tree Cover

Whol e Tree Cover

Whol e Tree Cover

Whiol e Tree placed at 90 degrees in channel
Whol e Tree placed at 45 degrees in channel
Whol e Tree Cover

Whol e Tree placed at 45 degrees in channel/Wol e Tree Cover

Whol e Tree Cover

Whol e Tree Cover

Whol e Tree placed at 90 degrees in channel/Root Vad (2)
Whol e Tree Cover

Log Sill placed at 45 degrees in channel
Root Wad (1)

Whol e Tree Cover

Root Wad (1)

Whol e Tree Cover

Log Jam (2 pieces)

Log Jam (4 pieces)

Boul der placed (1)

Log Jam (4 pieces)

Whol e Tree Bank Protection (2)

Log Jam (3 pieces)

Log Jam (2 pieces)

Log Sill placed at 45 degrees in channel
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92 Log Sill/Wole Tree at 90 degrees/Wiole Tree at 45 degrees
93 Whol e Tree at 45 degrees/Wiol e Tree Cover

94 Boul der Bank Protection (5)

95 Log Jam (2 pieces)

96 Log Jam (2 Pieces)/Boul der placed (1)

97 Log Jam (3 pieces)/Boul der placed (1)/Pool created

98 Wol e Tree Cover

99 Whol e Tree Cover/Log Sill/Pool created

100 Log Sill placed at 45 degrees in channe

101 Digger Log placed at 45 degrees in channe

102 Root Wad

103 Whol e Tree Cover

104 Log Bank Protection

105 Boul der placed (1)

106 Log Bank Protection

107 Log Jam (5 pieces)

108 Whol e Tree Cover

109 Log Jam (2 pieces)

110 Log Bank Protection

111 Log Bank Protection

112 Log Bank Protection/Wole Tree Cover (2)

113 Log Jam (3 pieces)

114 Wiole Tree placed at 45 degrees in channe

115 \Whol e Tree Bank Protection

116 Log Jam (3 pieces)

117 Boul ders placed (25)/Boul der Bank Protection

118 Log Jam (3 pieces)

119 Whol e Tree Bank Protection

120 Log Sill 45 degrees/Wole Tree Bank Protection/Wole Tree Cover
121 Di gger Log placed at 45 degrees/ Cover Log/Wole Tree Cover
122 Boul der placed (1)

123 Log Sill placed at 45 degrees/Boul ders placed (5)

124 Log Jam (4 pieces)

125 Whol e Tree Bank Protection

126 Wiol e Tree Cover/Whole Tree placed at 45 degrees

127 Log Bank Protection/Root \Wad (1)

128 Wiol e Tree Bank Protection/Boul ders placed (3)

129 Wiol e Tree Cover/Boul der placed (1)

130 Boul ders Placed (7)

131 Whol e Tree Cover

132 Log Jam (3 pieces)

133 Whol e Tree placed at 45 degrees in channe

134 Log Bank Protection

135 Boul ders placed (6)

136 Whol e Tree Cover/Whole Tree Bank Protection

137 Log Weir Downstream "Vee"

138 Whol e Tree Cover/Whole Tree placed at 45 degrees in channe
139 Di gger Log placed at 45 degrees in channel/Pool Created
140 Root Vad (1)

141 Log Sill placed at 45 degrees in channel/Pool Created
142 Whol e Tree Cover

143 Wiole Tree placed at 45 degrees in channe

144 Wiol e Tree Cover

[49]



145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

Whol e Tree Bank Protection/Wwole Tree at 45 degrees in channel
\Whol e Tree Bank Protection

Log Sill at 45 degrees in channel/Wole Tree Cover
\Whol e Tree Bank Protection

Log Jam (5 pieces)

\Whol e Tree Cover

Log Sill at 45 degrees in channel/Wole Tree Cover
Whol e Tree Bank Protection

Log Jam (3 pieces)

Cover Log at 45 degrees in channel/Wole Tree Cover
Cover Log at 45 degrees in channel

\Whol e Tree Cover

Whol e Tree at 45 degrees in channel /Wol e Tree Cover
Whol e Tree at 45 degrees in channel /Wol e Tree Cover
Whol e Tree Cover

Whol e Tree Cover/Log Sill at 45 degrees/Pool Created
Log Jam (3 pieces)

Wol e Tree Cover

Log Sill placed at 45 degrees in channel

Log Sill placed at 45 degrees in channel

Log Jam (4 pieces)

Wiol e Tree Cover/Pool Created

Log Jam (5 pieces)

Log Bank Protection

Whol e Tree at 45 degrees/Wol e Tree Cover/Pool Created
Log Sill at 45 degrees in channel/Log Jam (3 pieces)
Digger Log at 45 degrees in channel/Wole Tree Cover (2)
Log Jam (3 pieces)

Whol e Tree Bank Protection/Wole Tree Cover

Whol e Tree Cover/Pool Created

Log Jam (5 pieces)

Whol e Tree placed at 45 degrees in channel/Wol e Tree Cover
Log Sill placed at 45 degrees in channel /Wole Tree Cover
Log Jam (3 pieces)/Wole Tree Cover

Wiol e Tree Cover

Wiol e Tree Cover

Log Sill at 45 degrees/Wole Tree Cover/Pool Created
Cover Log placed at 45 degrees in channel

Cover Log placed at 45 degrees in channel

Whol e Tree Bank Protection

Whol e Tree Cover/Pool Created

50



Appendi x

KEY TO ABBREVI ATIONS OF | MPROVEMENT STRUCTURES

Joseph Creek Subbasin
Peavi ne Creek

Boul ders

BP Boul ders pl aced

BPB Bank protection boul ders
B Turning boul ders

BD Boul der dam

Wol e Trees

W5 Whol e tree placed at 45° to channe
W90 Wiol e tree placed at 90° to channe
RwW Root wad
Wrc Whol e tree cover
WI'B Whol e tree bank protection
Logs
LS Log sill
LS5 Log sill placed at 45° to channe
L45 Log across creek at 45°
Cover |og
LWJ Log weir, upstream "vee"
LD Log weir, downstream "vee"
LBP Log bank protection
LJ Log jam
DLysg Di gger log placed at 45° to channe
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Appendix

SUMMARY OF IMPROVEMENT STRUCTURES BY PROJECT CREEK

PEAVINE CREEK

Structure
Number

BP

BPB

BD WTu WT,

5|%T90 WTC WTﬁ LS L845 L L45 LWU |LWD |LBP

DLu5

RW

POOL

W o~ &F~FWNh =

37

Continued

> X X
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> < X
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SUMMARY OF IMPROVEMENT STRUCTURES BY PROJECT CREEK

PEAVINE CREEK (Continued)

Structure Type

Structure
Number

BP

BPB

BD

5

90

WIB | LS LSu5 CL

LQS

LWU

LwWD

LBP

LJ

DL45

RW

POOL

38
39
4o
41
42
43
Ly
45
46
47
48
49
50
51
52

Continued
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SUMMARY OF IMPROVEMENT STRUCTURES BY PROJECT CREEK

PEAVINE CREEK (Continued)

Structure Type

Structure
Number

BP

BPB

BD

WT45 WT90 WIC |WIB | LS LSQ5 CL LQ5 LWU |LWD |LBP | LJ DL45 RW

POOL

99

100
101
102
103
104
105
106
107
108
109
110
111

Continued
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SUMMARY OF IMPROVEMENT STRUCTURES BY PROJECT CREEK

PEAVINE CREEK (Continued)

Structure Type

Structure
Number

BP

BPB

BD

5

90

WTB

LS

Lqu

CL

L45

LWU

LWD

LBP

LJ

DL45

RW

POOL

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

Continued

E i ]
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SUMMARY OF IMPROVEMENT STRUCTURES BY PROJECT CREEK

PEAVINE CREEK (Continued)

Structure Type

Sszzg::re BP |BPB | TB | BD WTq5 WT90 WIC |WIB | LS L845 L L45 LWU |LWD |LBP | LJ Dqu RW |POOL

94

149 X
150 X :

151 X X
152 X
153 X
154
155 X
156
157 X
158 X
159
160
161 X
162
163 X
164 X
165 X
166 X X
167 X
168 X
169 X X X
170 X X
171 X X
172 | x
173
174
175 X
176 X
177
178
179
180
181
182 X
183 X
184 X
185 X X
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x X
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LS

Peavine Creek

TOTAL BY TYPE

Structure Type

BP

BPB

B

BD

WT45

WTgo

WTC

WTB

LS

LS45

L

LwWuU

LWD

LBP

LJ

DL4g

RW

POOL

TOTALS

19

22

3

| 68

24

3

14

3

10

10

30

15

11

24

= 260



