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ABSTRACT

This report summarizes the activities of the Umatilla Basin Natural Production Monitoring
and Evaluation ~oject (UBNPME) from September 30, 1994 to September 29, 1995. c This
program was funded by Bonneville Power Administration and was managed under the Fisheries
Program', Department of Natural Resources. Confederated Tribes of the Umatilla Indian -

,Reservation.
An estimated 36.7 Ian (22.6 miles) of stream habitat were inventoried on the Umatilla

River, Moonshine, Mission, Cottonwood and Coonskin Creeks. A total cif384 of 3.652-(10.5%)
habitat units were electrofished. The number of juvenile fish captured follows: 2,953 natural
summer steelhead (including resident rainbow- tout; Oncorhynchus mykiss), one hatchery steelhead,
341 natural chinook salmon (0: tshawytscha), 163 natural coho salmon (0. !dsutch), five-bull trout
(Salvelinus conjluentus), 185 mountain whitefIsh (Prosopium williamsont), and six northern
squ~wfish (Ptychocheilus oregonensis). The expanded population estimate for the areas surveyed
was 73:,716 salmonids with a mean density of 0.38 fish/m2

•

The following number of non-salmonids were visually estimated: 7.572 speckled dace
(Rhinichthys osculus), 5.196 sculpin (Cottus spp.), 532 suckers (Catostomui spp.) and 191 redside'
shiners (Richardsonius balteatus). The gross estimated density of all non-salmonids combined was
0.84 fishlm2

• The estimated ratio of non-salmonids to salmonids was 2.4: 1.
Relative salmonid abundance, seasonal distributi<?n,and habitat utilization were monitored

at index siteS'throughout the basin. During index site monitoring, the following species. were
coJlecte(hri addition to those listed above: american shad (Alosa sapidissima). smallmouth bass
(Micropterus dolomie~), carp (Cyprinus carpio) and chiselmouth (Acrocheilus alutaceus). Thirty
nine site& were electrofished during the spring and summer seasons, while 36 sites were sampled '
in the fall season. Index sites with the highest mean salmonid catch/minute. (fish/min.) during the
three sample periods were located at the following sites: East Birch_ Creek (3.4 fish/min.), Boston
Canyon Creek (3.2 fish/min.), Spring Creek (3.1 fish/min.land upper Squaw Creek (3.0

. fish/min.); The highest electrofishing catch rates were observed in the UDJ.atilJa River tributaries
above river mile (RM) 70 in the August and September sample period (Table J-2 catalogs river
miles with associated landmarks).I>uring the November sample period, catch rates were highest
in Birch Creek tributaries. Most salmonids were captured in slow water near the bank during the
November and March sampling periods.

A study of the migration movements and homing requirements of adult salmonids in the
Umatilla River was conducted during the 1994-95 return years. -Radio telemetry was used to
evaluate the movements of adult salmonids past diversion dams in the lower Umatilla River and to
determine migration31 movements of salmonids following upstream transport. Radio transmitters
were placed in 30 summer steelhead, 15 spring 'chinook, nine fall chinook. and eight coho salmon.
Salmon were released at Three Mile Falls Dam (TMD). .An additionaJ 11 summer steelhead and
ten spring chinook salmon weretagged~ hauledc upstream,. and released at either Barnhart, Nolin,
Thornhollow, or Ime<lues C-mem-ini-kem. On average, summer steelhead required 36 days to
successfully migrate from TMD to Stanfield Dam.. Spring chinook requireil18 days. Average
passageJimes for summer steelhead (hours,and minutes)at Westland, Feed Canal. and Stanfield
Dams were 13:06, 83:24, and 2:58. respectively. Spring chinook salmon required 04:30 at
Westland, 89:42 at Feed Canal. and 04:01 at Stanfield Dams. Migrational delays were observed
at Feed Canal Dam at flows ranging from 563 to 1,601 cubic feet/second (cfs).. ThirtY-eight



percent of the fish used the fish ladder at Westland Dain, 75 % at Feed Canal Dam, and 31 % at
Stanfield Dam. Average passage times at Feed Canal Dam (1995) were more than 15 times those
at Stanfield Dam in 1994 and more than 20 times those at Stanfield Dam in 1995.

Data related to homing and passage needs of Umatilla River salmonids was investigated in
an attempt to maximize homing to the Umatilla River. Straying rates of adult summer steelhead
and spring chinook salmon were found to be low while coho and fall chinook salmon stray rates
were high in some groups, particularly adult returns from subyearling smolt releases of fall
chinook salmon. .

Attr.action flows of from the mouth of the Umatilla River of at least 150 cfs were required
to encourage migration and reduce straying of fall chinook and, coho salmon. Significant numbers
of summer steelhead entered when flows exceeded 500 cfs. Spring chinook salmon entry was
variable with fish entering at flows ranging from 150 to more than 2,000 cfs.

Adult anadromous salmonids potentially available to spawn above TMD from August 26,
1994 to June 27,,1995 included: 593 adult and 530 jack fall chinook salmon (1994 brood), 879
adult and 54 jack coho salmon (1994 brood), 784 natural and 509 hatchery summer steelhead
(1995 brood), and 378 adult and 62 jack spring chinook salmon (1995 brood). During escapement

. surveys (fall of 1994), a total of 82 fall chinook salmon redds, 24 coho salmon redds and seven
unidentified salmon roods (112 redds total, 2.6/mile) were enumerated along 42.3 miles of the
mainstem above TMD. In 1995, we enumerated and flagged 126 summer steelhead roods (3.6
roods/mile) along 35.3 miles oflateral trib!1taries of the Umatilla River. Also enumerated were 90
spring chino0k salmon roods (1.6 redds/mile) along 55.8 miles of the mainstem,. Ninety-six
percent of the adult fall chinook salnion carcasses examined had spawned while 94% of the coho
had spawn~; 66.8% of the spring chinook salmon carcasses-examined had spawned. A total of
49.3% of spring chinook salmon released above TMD were samp,Ied during spawning ground
surveys and 60 coded wire tags (CWTs) were recovered from 78 adipose clipped fish.

The rotary screw trap in the Umatilla River (RM 76) operated 63 of 113 days from
September 21, 1994 to January 13, 1995. The trap captured 596 juvenile steelhead with a mean
trap efficiency rate of 9.9%. A total of 1,368 juvenile chinook salmon were captured with a mean
trap efficiency rate of 28.8 %.

The rotary screw trap at the Imeques C-mem-ini-kem site (RM 79.5) op.er.atOO 43 out of 43
days from May 5 through June 16, 1995. The trap captured 304 natural juvenile steelhead with a
mean trap efficiency rate of 0.6%. A total of 102 natural juvenile chinook salmon were captured
with" a mean trap efficiency rate of 10.5%.

The rotary screw trap at the Barnhart site (RM 42.2) operated 87 out of 125 days from
March 3 to June 1, 1995. The trap captured 105 natural juvenile steelhead, 247 natural juvenile
chinook salmon, five natural coho salmon, 6,265 hatchery juvenile chinook salmon, 467 hatchery
steelhead and. 16,844 hatchery coho salmon. Mean trap efficiency rates ranged from 2.3 to 5.7%
. Harvest monitors estimated that tribal anglers harvested 25 hatchery and five natural
summer steelhead during the spring of 1995. There was no spring chinook salmon fishery iii the
Umatilla River during 1995 because of the low number of returning adults..

Scale analysis determined that over 85.0% of naturally produced juvenile summ.er
steelhead sampled during biological and index surveys were age 0+ or 1+. Naturally produced
summer steelhead adults, returning to the Umatilla River in 1994-95, were mostly from the 1990
(46.4%) and 1991 (33.9%) brood years.

...
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INTRODUCTION

The Umatilla Basin Natural Production Monitoring and Evaluation Project (UBNPME) was
funded by Bonneville Power AdministratiOn (BPA) as directed by section 4(h) of the Pacific
Northwe$t ElectricPower Planning and Conservation Act of 1980 (p.L. 96-501) aildpursuant of
measure 703 (F)(I)(b) of the Northwest Power Planning Council's (NPPC) Columbia River Basin
Fish and Wildlife Program (NPPC 1987). This report~summarizes work completed during the
contract year September 30, '1994 through September 29. 1995. Work was. conducted by the
Fisheries Program, Department of Natural Resou:rces, Confederated Tribes of the Umatilla Indian
Reservation (croIR) in cooperation with the Oregon Department of Fish and Game (ODFW. see
Appendix J, Table J-2 for abbreviation definitions). This project was one of several subprojects of
the Umatilla River Basin Fisheries Restoration Master Plan (CTUIR 1984, ODPW 1986)
orchestrated to. rehabilitate salmon and steelhead runs; subprojectS include:

Natural Production Monitoring and Evaluation, and Adult Passage Facility Evaluations
(this project);

Watershed Enllancement and Rehabilit.ation;
Hatchery Construction and Operation;
Satellite Facility Construction and Operations for Juvenile Acclimation and Release and

Adult·Holding and Spawning;
Tra"pping and Hauling of Juvenile and Adult Salmonids Around Dry Reaches Below

Irrigation Diversions;'
Juvenile Passage Facility Construction and Operation; "
Juvenile Passage Facility Evaluations;
Evaluation of Juvenile Salm(}nidOutmigration and Survival in the Lower Umatilla River

Basin;
Adult Passage Facility Construction and Operation. and
Flow Augmentation to Increase Instream Flows Below Irrigation Diversions.

The Umatilla River Basin Fisheries Restoration MasterPlan identified the following four crith,al
uncertainties that the UBNPME project addressed:

, 1) What was· the observed natural production success and estimated natural production
" potential for spring chinook; fall chinook and coho salmon. and summer steelhead in the

Umatilla River Basin? .
2) How effective were the adult passage facilities?
3) was supplementation tl.nhancing natural summer steelhead populations?
4) was supplementation impacting the genetic diversity and life history characteristics of
native salmonids?

The approach to monitoring and evaluating the' natural production in the lJmatilla River
Basin includes three phases. Phase one includes collecting baseline data relating to life histories,
distrib~tion, abundance. survival and the current and potential production of anadromous
salmonids from the Umatilla Basin. Phase two involves the creation of a streamlined monitoring
program developed and tested through completion of tasks in phases one and two. Phase three
consists of risk containment monitoring where the monitoring program will be employed. Phase
one of the UBNPME plan was scheduled for 1992-97. Phases two and three are scheduled to

~ begin iil 1997 and 2004 respectively.
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The UBNPME program's 1994-95 goals were to evaluate the implementation of the
Umatilla River Basin Fisheries Restoration Plan with respect to natural production, adult passage
and tribal harVest.. This report follows the outline of the task list from the statement of work as
required postliminarily. Project objectives are listed below.

. Objective 1: &timate the amount of existing and potential spawning and rearing habitat for
summer steelhead, spring and fall chinook and coho salmon.

Objective 2: Determine distribution, species composition and densities of fish species
throughout the Umatilla Basin.

Objective 3: Utilize radio telemetry to evaluate the passage of adult salmonids past the major
irrigation diversion dams and associated passage facilities on the lower Umatilla
River.

Objective 4: Utilize radio telemetry to evaluate the movements of adult spring chinook
salmon and summer steelhead trapped at Three Mile Falls Dam and transported
upstream.

Objective"5: Evaluate factors that influence homing and straying of returning adult
salmonids into or out of the Umatilla River Basin.

Objective 6: Determine natural spawning success, spawning habitat utilization, prespawning
mortality, and number of redds/adult spring chinook salm~)D passed above Three Mile .
Falls Dam. Determine, if possible, spawning distribution and timing of steelhead, fall
chinook salmon and coho salmon.

Objective 7: Estimate natural smolt product!on and survival rates of anadromous salmonids
, . at various life history stages.

Objective 8: &timate tribal harvest of returning adult salmon and steelhead.

Objective 9: Determine salmonid age, growth and life history characteristics.

Objective 10: Determine the genetic and ecological effects of supplementation on native
st~lhead and resident trout in .the Umatilla Basin (as planned J this objective was not
directly addressed during the 1994-95 contract year).

Objective 11: Deterrnineif hatchery supplementation enhances production of natural
steelhead (as planned, this objective was not directly addressed during the 1994-95
contract year).

2



I
I

DESCRIPTION OF PROJECT AREA

Summer steelhead,chinook and coho salmon were abundant in the Umatilla Riverprior·to
.the 1900's. Irrigation and agricultural development ·throughout the basin in the early 1900's was
believed to be the primary cause of the decline of steelhead -and the extinction of salmon (Bureau
of Reclamation 1988). Since 1855; aquatic and riparian habitats have been d~graded through
irrigation diversions, water extractions, channelization, livestock grazing, logging, agriculture arid
urban development (Ni~lson 1950, NPPC 1987). . .

The Umatilla River .Basin in northeast Oregon comprised 1,465,600 acres of tbe 6,400,000
acres of ceded eTUIR land (Figu"x:.e A-I, A-2). The Umatilla River originated on the west slope
of the Blue Mountains, east o(Pendleton, 'and flows 115 miles in a northwesterly direction to the
Columbia River at RM 289. The Umatilla River Basin, hydrologic unit number 17070103 (USGS
1989), had a drainage area of 2,290 square miles. The mouth of the Umatilla ~ver at Umatilla,
Oregon, was at approximately 270 feet elevation (above mean sea level). The headwaters were as
high as 4,950 feet, Mean annual precipitation ranged from ten inches/year at Umatilla to 50 .
inches/year in the headwaters (Taylor 1993). .

The basin can be roughly divided into two physiographic regions. The lower river, west
of Pendleton, has cut a low valley into a broad upland plain called the Deschutes-Umatilla Plateau.
Parent geOlogic materials of the plain were dominated by multiple layers of middle- Miocene basalt
flows, specifically, the Wanapum and Grand Ronde Basalts, originating 14 to 17 million years
ago. Basalt bedrock outcroppings were common in the river chaniIel and act as hydraulic controls
that delay the deepening of the river channel and valley-floor. On top of the Miocene basalts were
Pleistocene and Holocene loess, alluvial and glaciofluvial deposits (NPPC 1990, Walker and
MacLeod 1991). Currently, vegetation on the broad Deschutes-Umatilla Plateau includes dryland
crops and sagebrush-grass communities. Historically, deciduous trees were abundant in riparian
areas on the valley floor; however, land-use practices over the last hundred years have ~Ieared

most of theSe areas for irrigated agricultural and urban uses. Approximately 70 percent of riparian
areas in the Umatilla River Basin were reported to be in need of improvement (ODFW 1987).

The region east of Pendleton was dominated by foot hills and the Blue Mountains. The
Blue Mpuntains were created by lifting, faulting and folding of volcanic. sedimentary and
metamorphic rock. _The middle Miocene basalts ofthe lower river were also the dominant parent
materials in the headwaters. The river and streams have cut steep sided canyons into the layers of
rock thatform the bigher elevations of the Blue Mountains. Exposed basalt fractured inio blocks
and plates while unexposed layers remain fairly imperyious to water (Walker and MacLeod 1991).
The combination of steep canyon walls and impervious bedrock lends to poor ground water
recharge (NPPC 1990). U.S. Geological Survey (USGS) flow data from 1904tfirough 1994show
stream hydrographs that reflect the various features of the basin as described above. High flows
regularly occur during.rain storms and snow melt conditions. Extreme low flows were coniIrton
during summer and dry conditions. This effect was less pronounced in the near pristine North
Fork Umatilla Wilderness Area, apparently because of the lack of human disturbance, higher
elevation of the headwaters, developed soils, large woody debris and climax. plant communities.
Vegetation distribution patternsupstreain from Pendleton were typical for the Blue Mountains.
Grasses and small shrubs domimited the drier, south facing slopes. Conifers dominated the north
facing slopes, higher elevations and moderately wet areas.
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MATERIALS AND METHODS

OBJECTIVE 1: Habitat Surveys

Task 1.1: Habitat Surveys.

Methods developed by ODFW (Moore et aI. 1993) 'were used to inventory stream habitat.
Habitat surveys were conducted from June 20 to September 11, 1995 on the Umatilla River (RM
81~8. to 89),Moonshine ~reek:, Mission Creek, Cottonwood Creek and Coonskin Creek. A crew
of two people worked upstream, dividing the valley into large' scale reaches and the stream into
individual habitat units. The same crew surveyed the entire stream to keep data as consistent as
possible. ' ,

Reach classifications were made when major Changes occurred-in valley form, riparian
composition or land use. A reach change could also be classified af fish passage barriers or when
tributartes contributed a significant portion offlow to the stream being surveyed. At the beginning,
of a reach, we recorded specifics about land-form, valley-form, terrestrial vegetation, land use,
water temperature, flow (high, medium or low) and valley floor width (VWI). VWI was the ratio
of active channel width to valley floor width.' _Photographs were taken Of the riparian area anq the
reach. Notes and additionaIphotographs were taken throughout the survey to document '
landmarks, habitat problems. passage concerns, irrigation diversions and surface springs. The
locations of landmarks such as bridges or tributaries wereinarked with a unit number on a
photocopy of a 7.5 minute quadrangle topographic map. A record was kept with detailed
information on each photograph. An Oregon Water Resources map of the Umatilla River Basin
was used, to approximatt;l river miles.

Stream habitat uni~ were classified with more detail than "iere the reacQes. A habitat unit
was a section of stream tha,t had a distinct hydraulic characteristics from adjacent stream sections
(exc~ption: dry channel dassification).Each unit was numbered sequentially then identified as a
riffle with pockets. lateral scour pool or glide. etc. Surveyors overestimated the width of dry
channel units which inflated area calculations of dry units. Normally the width ofa habitat unit
was the wetted channel width which was narrower than active channel width (wet during bank. full
flows). When dry units were measured, the entire active channel width was measured as there'was
no water/shore interface.

If a unit was overlooked by a habitat crew but identified by electrofishers, the area was
measured and recorded as an unclassified unit. Side channels with springs contributing the
majority of-the water were classified as spring seeps. Water temperatures were recorded from
sprin.gs and tributaries and from the mainstem up and downstream. Crews estimated the
percentage of mainstem flow contributed by each spring and tributary.

The following data were recorded at each habitat unit: estimated mean length, width. depth
(maximum 'for slow water units and mean for fast water units), slope. aspect, shade, substrate
composition, boulder count (> 0.5 m in diameter), wood rating (based on benefit to fish), bank
stability. bank composition. percent undercut bank; pe~cent flow in channel(s) and cilannel type.
The primary channel measurements were kept separate from secondary channels measurements.
The percent composition of gravel substrate was multiplied by the total wetted area surveyed to
estimate potential spawning habitat.
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At every tenth unit the following data were also recorded: unit length and width, active
channel height and'width, VWI and terrace characteristics. The starting point of every tenth unit
was marked with an orange flag by the habitat survey crew to enhance locating selected units
during electrofishing. The number, habitat type and length of the unit was written on the flag.

Riparian communities were inventoried and photographed every 30 habitat units and at the
start of each reach. A measuring tape was extended 30 m into the riparian wne, perpendicular to
the stream, halfway between the upper and lower unit boundaries, and from the margin of the
wetted and active channel. Three lateral transacts measuring ten m long by five m wid.e were
inventoried on both sides of the stream. Within each transect, the following data were recorded:
geomorphic surface features, ground slope; canopy closure; percent shrub cover; percent grass;
tree.groups (conifer Or hardwood); tree count by breast height diameter (DBH) class, and pertinent
notes. Grain fields and stubble were tallied as grasses. The percentages of exposed soil, rock,
roads, secondary stream channels were noted.

Woody debris were tallieg and described if they met minimum length (3 m) and diameter
(15 em) requirements. ·Root wads were tallied if they met the minimum diameter requirement (15
em). Crews recorded tree group (conifer or hardwood), length class, diameter, configuration and
location in the channel for woody debris.

Task 1.2: Monitor stream temperatures in the UmatiUa Basin, and examine.USGS flow data
from active gages in the basin.

Temperatures
, CTUIR, ODFW,U.S. Forest Service (USFS) and U.S. Bureau of Reclamation (BOR)

coordinated the deployment of 32 thermographs and fourHYDROMET stations in the Umatilla
River Basin to maximize consistency and coverage without duplicating effort. Specifics regarding
the location and deployment of these thermographs were summarized in Tables C-l through C-5 .....
CTUIR thermographs were initialized. downloaded and deployed in the field with the use of a .
portable computer. New batteries were installed and the seals and clamps were cleaned, il1$pected
and changed as needed. Thermographs were sealed inside a' waterproof housing and placed insi,~.e

a small cage made of expanded steel. Steel chains or cables anchored the units to a large tree dr
boulder on the shore. Thermographs and cables were concealed to minimize tampering. •
Photographs were taken and detailed d~criptions of the location of each thermograph were written
at the time of deployment. Detailed vicinity maps 'were drawn and 7.5 minute topographic maps
were marked. .'

Flow
We examined the correlation between flow and, the number of adult natural summer

steelhead returning to the Umatilla River (two years later) fOJ 16 years of flow and return records
(Hubbard et aI. 1995,.Suzanne Miller, USGS, personal communication). Adult steelheadreturns
prior to 1982-83 were not correlated to flows because counts were considered to be rough
e,stimates (Jim Phelps, ODFW. personal communication). The number of returning adult natural
steelhead was compared to·mean annual and monthly flows at the Umatilla gage' (RM 1.2). The
flow year ,and steelhead return years were designated differently by convention and Can be,.
confusing. For example, the comparison 'between flows in Water Year 1990 (October 1989 to
September 1990) and steelhead returns in 1992-93 (fall 1992 through spring 1993) was denot~ as
a two year Lag. However, the actual number of months between spring flows during juvenile
emigration and when the adult steelhead 'actually reWrn to the river may range from 30 to 35
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months. Correlation coefficients were calcl,Ilated by using Pearson's product-moUlent correlation
with Bonferroniadjustments on multjpletests (SYSTAltJQ,84).,- . ~~.' ",

.T~ks 1.3 through 1.5:: Obtain habitat data collected by other agencies. Digitize and
summ'arize habitat data. Estimate total USable habitat by stream reach, drainage and
entir.e basin.

'.
Data fro~ Habitat surveys conducted by ODFW were obtained on computer diskette. No

additional data entry or sutnJIiarization was required. Raw habitat data collected and recorded in
the field by CTUIR was entered into a database program. Original data were copied and archived.
Data were validated~before and after.entry. After the second validation,summary charts and
tables were created and examined for a flnaLval idation. .

Estimates of total usable habitat by stream reach, drainage and basin were calcl1latedfrom
. surveys conducted during summer low flow periods (1993-95). Usable habitat was defined as the
area of a stream surveyed that had adequate water 'with suitable temperatures «24°C Brett 1952, .
Black 1953). ExpansioDSwere made for reacl1es not surveyed by using data from adjacent streams
of similar tyPe. Wildhorse Creek, Butter Creek and several ephemeral streams were estimated to
provide noanadromous 'salmonid habitat even though we have observed a few salmonids near
spring seeps (Table B-1).

Task 1.6: Coordinate water quality monitoring eff()rts in the Lower Umatilla River with the
. Oregon Department of Environmental Quality.

Total maximum daily load (TMDL), water temperature monitoring, suspended sediment
monitoring and water quality monitoring efforts· in the basin \V,ere co~rdinate(f among Department··
ofEnvironmental Quality (DEQ), ODFW,BOR, USFS, and CTUIR. CoordinatiQnwasfacilitated
by the Umatilla Monitoring Evaluation and Oversight Committee (UMEOC) and the Umatilla
Total Maximum Daily Load Technical Advisory Committee.

OBJECTIVE 2: Biological Surveys

Task 2.1: Conduct salmonid prese.-.celabsence surveys in the Umatilla River Basin.

Emphasis in conducting salmonid 'presence/absence surveys was minimized to allow
completion of index site.and quantitative biological surveys. 'Pr~ence/absence surveys were
con~ucted as time allowed to determine salmonid distribution. Several presence/absence sites were
sampled in tributaries of the North Fork Umatilla River. .

. One electrofishing pass was made intermittently through several hundred meters of stream.
Crews concentrated on areas where the probability of capturing salmonids was highest. The
distance sampled was variable and could include multiple areas of a stream. Surveyors took
photographs, marked the site on a map, recorded species and lengths oithe catch, recorded site
conditions and di~ensions, and recorded effort (seConds of electrofishing).
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Task 2.2: ElectrorlSh and estimate salmonid densities in streams' surveyed for habitat.

Backpackelectroshockers and blocknets were used to sample fish from streams recently
inventoried for habitat. Crews began electrofishing within several weeks of habitat surveys to best
record relationships between habitat conditions and salmonidabundance. The units· sampled for

". fish were selected in the field by the biological survey Crew leader,. Field selection was necessary
bec~usesome units could not be sampled due to excessive depth, width, instream tover or absence'

.of water. Every effort was made to minimiZe selective bias by stratifying the samples throughout'
the reachanq by sampling approximately ten percent of the wetted area. Units with a variety of
physical characteristics (Le. braided and single channels, shaded or unshaded, cover or lack af
cover) were sampled to represent the stream's habitat cOmplexity. Care was taken to avoid
startling fish from a unit before securing block nets, Water temperatures were recorded in all
units sampled.

Salmonids were captUred with dip-nets and removed on successive el.ectrofishiilg passes
. until a depletion rate of at least 50% was achieved, The same individual electrofished in a similar

manner for the same number of seconds (or slightly more) as the previous pass. This maXimized
equality of sampling effort between removal. passes. Electroshocker settings (Le. volts, pulse)
remained constant for each pass, A second pass was not done· ifsalmonids were neither captured
nor observed during the first pass,

Captured saImonids were placed in a livewell until the completion of each pass. Fish were
identified to species, measured (fork length, 01IIJ.) and inspected (or fin clips. Indicators of fish
condition such as injuries, signs of disease or stress were noted. .Bird bites were delineated as
ei!her pUnCtllfe,or scissor wounds.

Juvenile spring chinook salQlpn ~ere not differentiated from juvenile fall chinook salmon nor
were juvenile steelhead differentiated from resident rainbow trout. After exam.ination, salmonids
were released where captured or iDto a nearby area: if conditions were significantly better.

Scale samples were taktm from a portion of the total sahnonids captured. A wide variety
of sizes were sampled for age determination. Approximately 6-12 scales were removed from an
area above the lateral line, posteriqr to the dorsal fin, and anterior to the adipose fin. Scale
sampl~ were taken from all salm~d mortalities. Scales were placed in clear mylar envelopes
labeled with stream name, unit nU!nber, date, species and length.

Captured northern squa~fish were sacrificed. Stomach contents were examined to
detenninetheextent Dor predationoOD juvenile salmonids, Scale samples were taken from each
squawfish and placed in mylar envelopes. Numeric estimates of all other non-salmonids observed
during the first pas~ were record~. '

Estimates of salmonid abundance were calculated with a maximum-likelihood ,model (Van
Deventer ·and Platts 1989) from the Dumber ofsalmonids captured during successive electrofishing.....:/ --

reqIoval passes. Densities were estimated by dividing estimatedsalmoIiid abundance with
estimated wetted channel area" (eStimated from habitat data). Low sample sizes required us to pool
Oncorhynchus species to generate salmonid abundance estimates. Estimates for each species were
calculated by multiplying the percent species composition by the expanded estimate for all
salmonids. Mean density for a specific habitat type was calculated by dividing the sum of
population estimates for each unit type by the area ~lectrofisbe(LThe population estimates for
each habitat type were added together to estimate the total population of the stream. Salmonid
densities' were also estimated for slow and fast water units. Densities for Whitefish and squawfish
were estimated only for habitat types where they were captured. Densities were also calculated
from actual catch rather than from expanded abundance estimates, Densities.of other noo-
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salmonids were based on the number observed (not captured) divided by area. Expanded estimates
of non-salmonid abundance were calculated by multiplying the total wetted habitat area by the
estimated density.

,Task2.3:Electrofish permanent index sites during November, April and August.

, We electrofished 40 permanent index sites located throughout the Umatilla E,iver Basin to
monitor Salmonid relative abundance, seasonal distribution and habitat utilization. (Figure A-3).
Stable sites were chosen with the intent to monitor changes in salmonid populations rather than
salmonid's response to changes in habjtat. Habitat at each site was 'evaluated using the same
methodology as in our habitat surveys (fask 1.1). - .

A typical index site consisted of fast and slow water habitat type. A few sites had more
than two habitat types. -Meacham Creek (site 30) was the only site with only one habitat type.

The lower and upper boundary of each site was marked in the fieid with numbered tags to
assist consistent sampling. Most tags were placed on living trees or on wooden posts outside of
the active channel to avoid tag loss during high flows. Site measurements, photographs and a
detailed description of tag and site location were taken to expedite locating the site. Each index
site location was also marked on an Oregon Water Resources map of the Umatilla River Basin
(Figure A-3). , -

Index sites were sampled during M~ch, August and November. Specific time p~riods for
sampling varied depending on environmental conditions. Floods, cold weather. de-watering and
inacceSsibiHtyoccasionally prevented the sampling of some sites. During each sampling period,
the length, width and depth of eath habitatunit was measured at each index site. We measured
mean depth in fast water units and maximum depth in slow water units. The habitat was measured
to monitor physical changes _which may effect catchability, abundance and species composition.
Crews took photographs 'and recorded water and air temperatures, weather, stream flow (low,
medium or high), water clarity, visibility, and electrofishingeffort and settings (voltage, pulse).

Index sites, wereelectrofished upstream (single pass) without blocknets. One person
operated a backpack electroshocker with a netted electrode while a'second person captured fish
with a dip-net. Methods for collecting fish data were· consistent with the methods described in
Task,2.2. Salmonid catch rate (fish/min.) was calculated for each ind:ex site. Except northern
squawfish, non-salmonids were counted but not captured.

Task 2.4: Evaluate the use of snorkeling for enumeratingsalmonids.

We evaluated snorkeling as a technique to enumerate juvenile salmonids. We examined
the comparability of snorkeling data t9 eleCtrofishing data, suitability of snorkeling techniques to
stream conditions, and expense and time of obt!:lining gear and training snorkelers. -

_' Task 2.5: Scale Analysis

See Task 9.1.
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Task 2.6: Estimate total number of salmonids in each stream reach, stream, and subbasin.

The total populations of juvenile summer steelhead and spring chinook salmon for the .
Umatilla River Basin were estimated by expanding quantitative electrofishing and habitat data.
collected during the summers of 1993·95 (as detailed in Tasks 1.1-1.6 .and 2.1-2.3). Additional
population estimates were made by comparing streams with empirical data to those not yet sampled
quantitatively (fable 8-1). We estimated populations for summer steelhead ages 0+ through 3+
and for spring chinook salmon ages 0+ and 1+ (age 1+ denoting a fish having one annulus and

. in its second season of growth).

OBJECTIVES 3 and 4: Adult Passage Evaluations

Tasks 3.1 and 4.1: Evaluate the upstream migration of radio tagged adult salmon and
summer steelhead past the irrigation diversions in the lower Umatilla River, and
evaluate movements of radio tagged adult spring chinook salmon and summer
steelhead following upstream transport.

CTUIR initiated a study in 1992 to evaluate adult sal.monid passage in the lower Umatilla.
River with radio telemetry. The first year of the project was intended to function as a feasibility
study'and was conducted on a small scale. This project has since expanded. Fixed-site receivers
were installed at key locations and salmonid movement following upstream transport was
evaluated..

Radio telemetry work on the Umatilla River encompassed the 'entire Umatilla River and
tributaries upstream of TMD. Primary emphasis was given to five major irrigation diversion .
dams. These include Maxwell Dam (RM·15.2), Dillon Dam (RM 24.6), Westland Dam (RM
.27.2), Feed Canal Dam (RM 28.2), and Stanfield Dam (RM 32.4; Figure A-2).

The radio telemetry portion of this project involves two separate evaluations of adult
salmonid movements. The "passage evaluation" (fask 3.1) evaluates migration of adult summer
steelhead, coho, and spring and fall chinook salmon from Three Mile Falls Dam (fMD) to above
Stanfield Dam. The "upstream transport evaluation" (Task 4.1), evaluates the movements of
summer steelhead and spring chinook salmon following upstream transport and release.

Fish utilized for the radio telemetry project were captured in the TMD adult trapping
facility (east-side) and anesthetized with carbon-dioxide. Radio tr~nsmitters were inserted into the
stomach. Individually tagged fish were either released in the forebay directly above TMD
(passage evaluation) or placed in a truck for transport upstream (upstream transport evaluation).
Transported fish were releas~ at either NoliJ;l (RM 33.6), Barnhart (RM 42.2), Thornhollow (RM
73.5), or Imeques C-mem-ini-kem (Fred Grays, RM 80). .

Fish. were radio tagged at various times depending on numbers returning to TMD. An. ..

attempt was made to radio tag a representative sample throughout the adult return period at low,
medium, and high river flows. Coded transmitters were purchased from Lotek Engineering in
Newmarket, Ontario, Canada. Radio transmitters were high frequency 150 MHz and varied in
size' depending on the species being tagged. Summer steelhead and coho salmon received
transmitters Iileasuring 4.5 centimeters:long and 1.7 centimeters in-diameter. Fall and spring
chinook salmon transmitters were 8.2 centimeters long and 1.7 centimeters in diameter. All radio
transmitters had a minimum operating life of approximately 250. days.

9



I

Tagged fish were radio~tracked with LotekSRX 400 radio telemetry receivers. Both
mobile and fixed-site trac.king efforts were employed during the study. Fixed-site receivers (with
memory capabilities) were installed at Westland, Feed Canal, and Stanfield Dams. An additional
receiver was installed near the OqFW district office in Pendleton at RM 56 (ODFW site). Eac~

fixed~site receiver (at diversion dams) included two antennas; one underwater antenna in tlie fish
ladder, and one three-element'yagi antenna. Receivers were programmed to alternately scan each
antenna for six seconds. This arrangement allowed migrational route (fish ladder or over the dam
crest) and arrival_.and departure times of individual fish at each-diversion dam to be determined..
Passage times at diversion daDl& for individual fish' were calculated by comparing arrival and
departure times~ Passage duration through the diversion areas we~e found by comparing the
release time at TMD to the last recorded_time at Stanfield Dam (the uppennostdiversion). ,

-Most of the mobile radio tracking was conducted in a vehicle equipped with a four-element
_antenna: On occasion, particularly in areas inaccessible to vehicles, portions of the river were
walked with a receiver and hand-held·three-:element antenna. Once determined, radio tagged fish
locations were'recorded to the nearest tenth of a river mile.

Migrational movements of radio tagged summer steelhead and spring chinook salmon in
relationship to water temperatures and river flows were included, in the study. Temperature and
~ow data were provided by Zimmerman and Duke (1995).

OBJECTIVE S: Homing and Straying of Adult Salmonids

TaskS.I: Determine factors essential for homing.and upstream migration of maturing
salmonids.

Available data on returning adult coho, fall and spring ehinook salmon, and summer steelhead
were analyzed in an attempt to understand conditions necessary for successful homing to the
Umatilla River. All information related to known Umatilla Rivet origin fish was considered in the
search.' This included juvenile release data, CWT recoveries, and radio tel~metry data: Water
flow and temperature data were obtained from Zimmerman and Duke (1995). Homing and
straying information represents estimated CWT r~overies from Rowan (l995r .

OBJECTIVE 6: Spawning Surveys

Task 6.1: Determine final disposition of adult anadromous salmonids released above rMD.
Trap and Haul Project recQrds were reviewed to determine the disposition of all salmonids

enumerated at TMD and to determine if adult salmonids·released at TMD, after being caudal .
punched, fell back over the dam. Radio telemetry data were also reviewed to determine if radio
tagged adult salmonids fell back over TMDafter tagging.
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Tasks 6.2 and 6.3: Conduct prespawning, spawning, and post spawning surveys throughout
the basin for each anadromous sp~ies and run; Estimate the number of successful
redds and theadultlredd ratios (female/redd, femalelmal~) of fish passed above TMD
(adjusted for harvest and fall-back, if possible).

Spawning ground surveys to enumerate summer steelhead, spring and fall chinook and
coho salmon redds and to sample mortalities were conducted in various reaches of the Umatilla
River Basin. Repeated surveys were conducted in areas found to be important for spawning or
holding. Other areas were surveyed fewer times or not at all because of low fish "abundance
observed during previous" years or poor survey conditions. Surveyors wore polarized glasses to
maximize fish observing capabilities. To minimize stress on prespawniijg saImonids, crews did
not attempt to drive adults from cover for observation by probing debris jams or throwing rocks
into pools. The majority of the surveys were conducted by two people, with additional surveyors
paired with experienced surveyors during post spawning die-off. Three to four river miles were
generally surveyed daily by each person, walking either along the margins of the smaller lateral
tributaries. In larger tributaries, surveyors often traversed from bank to bank cover spawning
areas and find Carcasses.-

Roods were judged to be complete (and thus spawning probably successful) based on redd
size, depth, location and amount and size of rock moved. All redds were reviewed by our most
experienced surveyors for consistency. Redds were mar~ed with orange and white striped
flagging. The date, location, sp~cies and number of males and, females observed on or near the
redd were written-with permanent marker on the flagging. Writing on the flagging was at least
three inches above the lower end of the flag because wind whip caused the ends of the flagging to
deteriorate. Flags were placed in trees as close to the rood as possible and at least five feet off the
ground to minimize disturbance by wildlife and livestock. In a data book, the surveyors recorded
each redd as well-as the stream name, location, date, sex and number of fish on or near the redd,
carcasses sampled near the redd, and habitat type. Carcasses found during the survey were
measuted from the middle of the eye to the hypural plate (MEHP). Fork lengths were measured if
severe caudal fin erosion-had not occurred. Obvious injuries were described and attempts were
made to determine the cause ofdeath in prespawning salmonids.

Salmon and steelheadcarcasses were .cut open to determine egg retention of the females
and spawning success of the males. We defined prespawning mortality as death before any
spawning had occurred. We classified carcasses as prespawning mortalities only for females with
intact skeins and 100% eggs retention and for males with full, corpulent, gonads. Tails of
sampled fish were removed at the caudal peduncle to prevent re~sampling. Snouts were removed
behind the orbit to recover CWTs from steelhead with both adipose and left ventral (pelvic or
pectoral) fin clips, and salmon with adipose fin clips. Snouts were placed in plastic bags and
given an individ~ual snout number for identification. The snout card numberJinked the snout with
other biological data collected from the individual fish. SnOuts and accompanying biological data
were sent to ODFW's Mark Process Center in Clackamas, Oregon, for CWT extraction and
reading.
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Task 6.4: Calculate rec~pdity of fish found on spawning grounds. Estimate the number of
_eggs/rood and total eggs deJiOSited.

The potential egg deposition for natural spring chinook. salmon in the Umatilla River was
determined from fecundity data trom Carson National Fish Hatchery multiplied by .redds observed.
Estimates of egg retention wete subtra~ted from the total estimated egg deposition. Fecundity of
summer steelbead. fall chinook and coho salmon were estimated by calculating mean fecundity of
salmonids retJ,lrning to the Umatilla River. Length versus fecundity data were not available for
Umatilla River adult returns because eggs. were pooled.

Task 6.5: Compare Umatilla Basin spawning survey findings with other salmonid
populations in the region.

The standar4 unit of comparison of adult'spawnfng success in Columbia River tributaries
was the total number of redds observed per mile surveyed in index areas, by species.

'.

OBJECTIVE 7: Smolt Trapping

Task 7.1: Install and operate rotary screw traps in Umatilla River below the- mouth of
.Squaw Creek (RM 76) and below the mouth of Birch Creek (R.M '48).

We employed two rotary screw traps, five-foot diameter. (E.G. Solutions. Inc. design) to
capture emigrating juvenile salmonids. One trap was installed in the Umatilla River on September
21. 19~4 at TumIa· (RM 76) and was operated from September 21. 1994 to January 13. 1995.
After the river channel at the'Tumla site was altered by high flows, the trap was moved to the
Imeques O-mem-ini-kem site (RM 79.5) where it was operated from May 5 to June 16, 1995. The
second trap-~was installed.in the Umatilla River near Barnhart (RM 42.2). The Barnhart trap
operated frOlnMarch 7 to June 1. 1995. The f~llowing data were recorded: trap site, date. time.
number and species of fisb, captured, lengths, marks, clips. number of fish marked and released
arid comments regarding weather, stream flows and trap effectiveness. Scales were subsarnpled
arbitrarily from captured saImonii:ls. Non-salmonid species were counted. We estimates the
number of dace and shiners when large numbers were trapped. During two occasions at the
Barnhart site,the number ofhatchery coho captured was estimated volumetrically with a small dip- .
net. We determined the nun1Per of coh~/n~tfrom sutisamples. '

Task 7.2: Install and operate modified pipe traps in Birch Creek.

Pipe traps were not installed or operated, in Birch Creek~

Task 7.3: Estimate trap efficiencies. '

Trap efficiency rates were estimated by, marking salmonids with ODe of 12 temporary
markS. Fish were marked by clipping a notch in the margins of the caudal tIn. anal fin, 'dorsal fin
or a combination of clips., Marked salmonids were released approximately 100~to300 m above
the rotary traps. Recaptured salmonids were counted, measured and released below the trap.
Additional marked jijvenile salmon~ds were placed in the livewell for 24 houts to determine
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containment rates. Minimizing escapement frQm.the livewell through containment monitoring (and
.immediate repair when necessary) increased effective catch rates. Depending on availability, we
used one to 100 fish of a given species and size class for mark-recapture and containment trials.

Trap efficiency estimates and total migrants were calculated utilizing two methods. The
first method estimated an average capture rate by dividing the number marked fish recaptured by
the total number of marked fish released. An estimate of total fish migrating past the trapping site
was calculated by dividing total catch by the mean catch rate. Using mean migration rates/day,
estimates were generated for times when the trap was not operating. The second method used the
average of multiple running means from catch, mark and recapture trials of three to 13 days. The
estimate was expanded for times when the trap was not operating by ;ncorporating flow and
temperature data and using interpolation techniques. .

Assumptions used to estimate trap catch rates and the number of salmonids migrating past
the traps include: 1) marked arid unmarked salmonids were actively migrating past the trap; 2) fish
downstream of the trap did not return to risk capture again; 3) previously captured, handled and
marked fish released upstream of the trap had an equal probability of capture as naive unmarked
fish; 4) recaptured fish escaped from the livewell at the same rate as naive fish; 4) marks on
tecaptured fish were correctly recognized and recorded by samplers, and 6) no mortality of
marked fish occurred between the release site and the trap.

Task 7.4: -Freeze brand fish for interrogation in the lower pmatilla and Columbia Rivers in
. coordination and cooperation with ODFW and the Fish Passage Center.

In agreement with ODFW, freeze branding fish for interrogation in the lower Umatilfa and
Columbia Rivers was postponed until the fall of 1995. Information will be reported in the 1995
96 progress report.

Task 7.5: Reconstruct emigration timing and minimum survival rates.

Emigration timing was estimated from trapping Qper~tions during the past several years.
Survival rates were not estiJDated because Task 7.4 was postponed until the 1995-96 trapping
season.

Task 7.6: Design and 'conduct a mark retention study.

The mark retention study was postponed until the fall of 1995 as it was linked to Tasks 7.4
and 7.5.

OBJECTIVE 8: Tribal Harvest

Tasks 8.1 and 8.2: Design and implement creel and phone surveys to estimate tribal harvest
of adult anadromous salmon.

CTUIR fisheries personnel monitored the tribal harvest of adult steelhead in the Umatilla
River from December through April, 1995. A roving creel survey was incorporated for harvest
monitoring. Survey design followed the work of Malvestuto et a1. (1978) and Malvestuto (1983).
Surveyors recorded the time, location ·ahd number of ~glers, and the number of fish caught. In
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addition, we conducted a selective phone survey with tribal steelhead:;mglers after the season.
There was no tribal season on spring chinook salmon during 1995. Harvest of fall chinook~d.
coho salmon was not monitored systematically during the 1994-95 contract year because ~f the low
number of adult salmon and minimal angler effort. -

OBJECTIVE 9: Age and Growth

Tasks 9..1 and9~2: Age analysis ofadult and juvenilesalmonids•

. From adult salmon and steelhead we-collected approximately five scales from the preferred
area (two rows above the lateral lin~ on the left side of th~ fish in a diagonal line between the

- posterior edge of the dorsal fin and the anterior edge of the anal tin). Additional scales were taken
two rows below the lateral line and from the right side of the fish in the saine !U'eas. Adult scales

- . were mounted on gum cards and pressed in cellulose acetate. In addition toMEHP lengths, we
measured fork lengths of adult fish without severe caudal fin erosion. Approximately ten scales
were collected fr9m juvenile salmonids sampled in the preferred area. Scales were mounted
between strips of mylar that had been folded in half. Species, fork length,date and area captured
were written on the left hand edge of the mylar strips with permanent marker. Adult and juvenile
scales were an~yzed under-a microfiChe reader at magnifications of 42x and/or.12x. Scales were
aged using the-European Method of age-designation (Le. age 1.2 was a fish that migrated from
freshwater during its second year of life, spent two winters rearing in the ocean, and returned to
freshwater to spawn at total age four). Scales were read by one or two scale readers. Both
readers reviewed scales that were difficult to interPret. Differenc.es in age interpretation were
discussed, and if the readers could not agree on an interpretation. the scale was eliminated from
the sample. The numbers of circuli to the freshwater annulus were determined for 20 known
hatchery and 20 unmarked spring chinook salm~n in the 1995 escapement in an attempt to separate
hatchery from natural returning fish. Age data were collected from a sampfe of juvenile salmonids
captured -during biological surveys (all fish were measured).. We estimated ages of all juvenile .
salmonids captured (by five mm increinents) from the length ~d age data of fish subsampled.

OBJECTIVE 10: Genetic and Ecological Effects of Suppl~mentatio~

Task 10.1: Establish a genetic baseline .database from native:steelhead.

CTUIR, and Currens and Schreck (1993 1995) sampled juvenile steelhead from 14
locations in the Umatilla River during the fall of 1992 and 1994. Workers collected 20-75
steelhead from each location. Currens and Schreck (1995) examined numerous allozymes,
mitochondrial DNA. and meristic characteristics.

Task 10.2: Review literature on effects of-hatchery-reared salmonids on naturally produced
salmonids

Literature regarding salmonid interactions was examined.
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Task 10.3: Identify acceptable levels of impact from hatchery supplementation on natural
steelhead and native trout.

Researchers and managers worked in cooperation during UMEOC meetings to identify
methods for measuring, developing criteria for. and monitoring impacts on natural steelhe.ad from
supplementation activities. ..

Tasks 10.4 and 10.5: Examine the utility and feasibility of observing behavior and
performance response of naturally produced salmonids in treatment an~ control areas

. before and after, and with and without releases of hatchery smolts. Examine the need
to study residualization of hatchery smolts and the potential effects on. naturally
produced salmonids.

Researcbers and managers. during several UMEOC meetings, examined the utility and
feasibility of conducting residualization studies and monitoring behavioral responses of naturally
produced salmonids subjected to hatchery releases in comparison to control groups. Findings of
similar work recently conducted in the Columbia River Basin were discussed.

OBJECTIVE 11: Supplemen~tion Effects on Natural Steelhead

Task 11.1: Combine, examine and summarize data gathered in objectives 1-10 that would
indicate enhancement of natural steelhead through hatchery supplementation.

We examined production and release data of hatchery $teelhead in the Umatilla Basin and
examined the numbers of returning natural and hatchery adult steelbead. We estimated the number
of additional natural steelhead that would have be:enproduced if natural adult spawners had not

. been taken for hatchery brood stock. Production of natural adults was based on ratios of natural
adult spawners to resultant natural adult returns to TMD from 1981 through the spring of 1995
(36% to 500% .). No compensatory factors were applied to the estimate as only a five to ten
percent increase in adult spawners would have occurred. The proportion of the progeny of each
brood year recruiting to subsequent brood years was derived from adult steelhead age data (Table
H-2, and I-I, CTUIR et al 1994. Cantor et al. 1995).

Task 11.2: Examine potential tests to better evaluate supplementation.

Potential methods to evaluate the effects of. supplementation were examined and discussed
with experts throughout the pacific northwest and at the UMEOC meetings.
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RESULTS AND DISCUSSION·

OBJECTIVE 1: Habitat Surveys

Task 1.1: Habitat surveys.

Umatilla River
Habitat surveys were conducted from the upper Umatilla Indian Reservation Boundary

(RM 81.8) to the mouth of the North Fork of the Umat.illa River (RM 89.6) from July 18 to
August 7, 1995 (Tables D-l through 0:8). Habitat crews surveyed 151,949 m2 of sfream,area..
Elevation ranged from 1,880 feet at the upper reservation boundary to 2,320 feet at the forks (56
feet/mile). Crews classified and inventoried 639 habitat units. Nine additional habitat units
totaling 2,053 ni~ were identified later by electrofishing crews. These obscure units were isolated"
pools lateral to the mainstem. The streambed slope averaged 1.4%. The highest water
temperature recorded during habitat surveys was 32°C (89.6°F) at Bingham Hot Springs near RM
86.6. The second highest water temperature recorded was 21°C (70°F) near RM 84.8 while the
lowest was 10°C (50"F) near RM 85.6. Water temperature and habitat conditions were ,suitable for
salmonids throughout the river section excluding Bingham Hot Springs.

Fast water habitat acCounted for 60.3% ofthe wetted area, surveyed. "Riffle habitat
comprised the most fast water habitat followed by riffles with pockets, rapids over boulders and
rapid over bedrock~ The average depth of fast water habitat was 0.27 m. Slow water habitat
comprised 38.5% of the area. Lateral scour pools comprised the most slow water habitat followed
by straight scour 'pools, glides, and isolated pools. The ayerage maximum depth of slow water
habitat types was 0~65 m. Dry channel accounted for 0;3% of the area surveyed (Table 0-3).

. Secondary (braided) channels accounted for 31.4% of the channel length and 12.8% of the
total area surveyed. The average width of the active channel was 2.0 times that of the wetted
channel width. The average width to depth ratio of the wetted channe! was 22.6: 1. The width to
depth ratio for fiffles was 35.4: 1. The streambank was undercut 8.6% and eroded 7.1 % (by
length; Table 0-2). Gravel (2-64 mm) was the most abundant type of substrate, comprising 35%
(53,182 m~ .of the wetted streambed area. SpawniJig gravel abundance does not limit salmonid
natUral production.

The ground cover in the riparian zone was 39% shrubs, 35% grasses and 26% bedrock
and exposed soil (Table 0-6). Low terraces were dominant and high terraces were secondary in
riparian transects. Many of the high terraces were roads and dikes. The artificial terraces
constrain the channel and disrupt the meandering and energy distribution of the river. The
stream's po~wer was no' longer diffused throughout the flood plain during floods. The
concentration of flows by channelization contributes to increased scour and bank erosion.
SCQuring of roods was suspected to frequently cause mortality qf fall chinook and coho salmon
eggs' in the mainstem UmatUla River.

Hardwoods were the most abundant trees.in the riparian zone (71.8%), but tree density
was low (3.3 trees/lOO m~. Most trees (77%) were 3-15 cm in diameter at breast height (DBH)
while only 14.9% were 30 cm DBH or more (Table D-6). Riparian canopy ranged 28 to 31 %
while percent open sky averaged 49%. The harvest and clearing of trees reduced canopy in this
reach. Large woody debris in the river channel averaged only I.S piecesllOO m and provided
little fish habitat (Table 0-5)-.
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A total of 27 surface springs (3.5/mile) were observed. Nineteen provided off channel
salmonid habitat. Eight smaller springs contributed cold water to the mainstem. The highest
concentration of springs (9.1/mile) was between RM85.5 and 86.6. Bingham Hot Springs (RM
86.6; 36°C; 96.8°F) contributed about 2% (one cfs) of the mainstem flow. Five small, screened..
irrigation pumps extracted water directly from the river (RM 81.9 to 87.6; Tables 0-7 and 0-8).

Moonshine Creek
Habitat surveys were conducted on MoonShine Creek fr.om the mouth to the forks (RM

4.4) from August 28 to September 5, 1995 (Tables D-l, D-2and D-9 through D~13). The total
stream area surveyed was 11,213 m2

• Elevation ranged from 1,400 feet at the mouth to 2,590 feet
at the forks (270 feet/mile). Crews classified and inventoried 594 habitat units. Streambed slope
averaged 2.7%. The highest water temperature recorded during habitat surveys was 23°C (73.4°F)
while the lowest was 1000C (500F). Habitat was marginal for salmonids throughout the entire 4.4
miles.

The stream channel was mostly dry (58% by area), followed by slow and fast water habitat
(23 and 18% respectively). Lateral scour pools were the most abundant slow water habitat,
followed by beaver dam pools, glides, straight scour pools and puddled areas (0.24 mean
maximum depth). Riffles were the most abundant fast water habitat followed by riffles with
pockets and rapids over boulders (0.07 m mean depth).

The stream was often confinedby terraces and had few braided channels (3.9% by length
2.1 % by wetted area). The active channel width was 3.4 times the wetted channel width. The
wetted width to depth ratio averaged 8.9: 1 for all units and 20.0:1 for riffles. The streambank
was undercut 6.0% and eroded 6.0% (by length). Gravel was abundant and comprising 36%
(4,037 m2

) of the wetted streambed area. Spawning gravel abundance does not limit salmonid
natural production (fable 0-11).

Ground cover in the riparian zone was 51 % grasses, 44% shrubs, and 4% exposed soil.
Grain fields and stubble were recorded as grasses so the riparian area was in poorer condition than
indicated. Agricultural soils are often exposed during winter and spring when erosion potential is
highest. Erosion from agricultural fields appeared to be the primary source of sediment to the .
creek. Riparian c,anopy was lowest (6 to 27%)·farther from the stream. The ground farthest from
the stream (riparian transect zones two and three) had often been cleared for agricultural uses.
Percent open sky averaged 44%. High terraces were the most abundant landform within the
riparian zone. Most terraces were recently formed by bank erosion and down-cutting (Tables D-
il and 0-12). .

The trees in the riparian area (3.2 treesil00 m2
) were mostlyhardwoods (99%). Most

trees were 'small (68%, 3-15cm DBH), only 16.3% were 30 em OBH or more (Table D-12). The
low tree density in the riparian zone correlated with the low woody debris count (1.2 piecesllOO
m) and the deficiencies of instream structure and salmonid habitat (fable 0-11). A total of 27
surface springs were identified (6.1/mile; Table D-). These springs contributed cold water to the
stream but were too small to provide any off-channel salmonid habitat. .

, The following three passage barriers were found: a natural bedrock step 0.9 min height
(RM 0.4); a 0.7 m step formed bya concrete road bridge support near RM 1.0, and a 0.9 m step
formed by a log near RM 1.3 (fable E-23). Fish passage might be improved with 'channel or
structure modifications at these locations.
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Mission Creek
Habitat surveys were conducted on Mission Creek from the mouth to the forks RM (4.3)

from August 15 to September 11, 1995 (fables D-l, D-2 and 0-14 through 0-18). The total
stream area surveyed was 9,994 m2

• Elevation ranged from 1,270 feet atthe mouth to 2,200 feet
at the forks (216 feetfmile.). Crews classified and inventoried 872 habitat units. The average
slope was 2.8%. The highest water temperature recorded during habitat surveys was 14°C
(57.2°F) while the lowest was 6°C (42.8DF). Habitat was marginal forsalmonids througho~t the
entire stream.

Dry channel accounted for 76.3% of the area surveyed. Slow water habItat accounted for
12.0% of the area surveyed. Lateral SCOlJr pools were the most abundant slow water type,
followed by straight scour pools and puddled channels. Maximum depth of slow water habitat
averaged 0.18 m. Fast water habitat accounted for 11.4% of the area. Riffles c9mprised the most
area, followed by rapids over boulders and riffles with pockets. The average depth o~ fast water
~abitat types was O.05m (fable 0-14).

Secondary (braided) channels accounted for 3.0% of the channel length and 2,.3% of the
wetted area. Active channel width averaged 2.5 times wetted channel width. W,idth to depth ratio
of ail units averaged 9.3:1 and 32.9:1 for riffles. The streambalikwas undercut 8.2% and eroded
21.3% (by length). Gravel was the most abundant wetted substrate (4,394 m2, 44% of the area;
Tables 0"'15 -and 0-16). Fines comprised 24% of the wetted area. Spawning gravel abundance
does not limit salmonid natural production.

The ground cover in the riparian transects averaged 58%. grasses, 18% shrubs and 24%
exposed soil. Grain fields ami stubble were recorded as.grasses so the riparian area was in poorer
condition than indiCated. Agricultutal fields are often exposed during winter and spring when
erosion potential is highest. Erosion from agricultural fields and effects from livestock grazing
appeared to be the primary sou~ce of sediment. Riparian canopy was lowest (4-23%) farther from
the stream. The percent opensICy averaged 38% (fable). H.igh terrace·and hill..,slope were the
most abundant landform in the riparian zone (fables D-16 and D-17). Most high terraces were
recently formed by bank erosion and down-cutting.

Hardwoods were the mo~t abundant tree type (94.6%) in the riparian area, but tree
densities were low (2.9 trees/l00m~. Most trees (77.3%) were in the 3-1Scm DBH range, only
10.0% were 30 em DBH or more (Table D-17).· Low tree density in the riparian ione correlated
with the low woody. debris count (6.6· pieces/'lOO m) and inadequate instream structure for
salmonid habitat (fable D-16). Twenty-one surface springs were identified (4.9/mile). The
springs were too smaIl to provide off..channel salmonid habitat but contributed cold water· to the
stream (fable D-18). .

No water diversions were observed. However,twQ wells near RM 0.5 and 4.1 may affect
instream flows. The temp,erature of the well water was 1O.5°C (50.9°F), whereas the temperature
of the cr~k was '12.5°C (54.5°P). The impacts of these wells to stream flows remains unknown.

Seven potential paSsage barriers were found. Four were artificial structures and ·three were
natural (fable E-23). It appeared that the barriers would ·significantly impede migration at
moderate to high flows and completely block it at low flow. Improvements in fish passage might
be achieved through instaHationof log check dams 'or structure modifjcation. The most severe
artificial barriers were at the bridge nearRM 1.4 and at the culvert near RM 3.3.
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Cottonwood Creek
Habitat surveys were conducted on Cottonwood Creek from the mouth to the forks (RM

4.1) from June 20 to August 1, 1995 (Tables 0-1, 0-2 and D-19 through D-23). The total stream
area surveyed was 15,431 m2

• Elevation ranged from 1,330 feet at the mouth to 2;200 feetat me
forks (212 feet/mile). Crews classified and inventoried 912 habitat units. The average slope was
3.3%. The highest water temperature recorded during habitat surveys was 27"C (80.6°F) while the
lowest was 105°C (51°F). Habitat was marginal for salmonids throughout the entire survey area.

Dry channel accounted for 49.2 % of the area surveyed while slow water habitat accounted
for 28.9%. Isolated pools were the most abundant slow water habitat, followed by beaver dam
pools, lateral scour pools,"puddled channels and glides. The average maximum depth of slow
water habitat types was 0.22 m. Fast water habitat accounted for 21.5% of the area. Riffles w~re

most abundant, followed by riffles with pockets and rapids over boulders. The average depth of
fast water habitat w~ 0.08 m (Table 0-19).

Secondary (braided) channels accounted for 7.0% of the channel length and 9.3% of the
wetted area. Active channel width was 2.6 times wetted channel width. Width to depth ratio of
the wetted channel averaged 8.9: 1 and averaged 20.8: 1 for riffles. The streambank was undercut
10.9% ~d eroded 12~1 % (by length). Gravel comprised 37% .(5,709 m~ of the wetted streambed
area (Tables D-20 and 0-21). Spawning gravel abundance does not limit salmonid natural
production. Fines comprised 32% of the wetted streambed which effects the quality of spawning
habitat.

The ground cover in the riparian zone was 53 % grasses, 28% shrubs and 19 % exposed
solI. Grain fields and stubble were recorded as grasses so the riparian area was in poorer
condition than the data indicate. Agricultural fields are often exposed during winter and spring
when erosion potential is highest. Erosion from the crops fields and the "consequences of livestock
grazing appeared to be the primary sources of sedimeilt. Riparian canopy was lower (14-41 %)
farther from the stream. Trees near the stream bad often been cleared for agricultural
developmE}nt. Percent open sky averaged 47% (fables D-21 and D-22).

High terrace and hill-slope were the most common landform in the riparian zone. Many
of terraces bad recently formed from bank erosion and down-cutting. Hardwoods were the most
abundant trees (84.9%), but tree density was low (7.3 treeslloom2). Most trees (86.8%) Were in
the 3w 15cm DBH range, and only 4.6% were 30 cm DBH or more (fable 0-22). The lack of
trees in the riparian zone correlated with the lack of larg~ woody debris in the channel (3.4
pieces/IOO m)and provided little fish habitat (Table D-21). - Twenty-three surface springs were
identified (5.6/mile). The springs were too small to provide off-channel habitat, but contributed
·cold water to the- stream (Table 0-23).
, Three potential passage barriers were found. These were probably barriers for smaller fish
at m'edium to low flows. A culvert formed a 0.8 m drop at the road crossing near RM 0.6. Near
RM 0.9 a concrete structure protecting a water pipe formed a wide shallow area above a 1.1 m
drop. The concrete. bridge near RM 1.3 formed a 0.7 m drop (Table E-23). The modification of
each structure to improve fish passage at low flow would aid juvenile salmon and steelhead to find
refuge when water temperatures and flows become unsuitable in some sections of the stream. -

Coonskin Creek
Habitat surveys were conducted on Coonskin Creek from the "mouth to the forks (RM 2.0)

from June 21 to July 17, 1995 (fables D-l, D-2 and D-24 through D-28).The total stream area
surveyed was 5,860 m2

• Elevation ranged from 1,420 feet at the mouth to 1,890 feet at the forks
(235 feet/mile). Crews classified and inventoried 626 habitat units. Streambed slope averaged
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3.1 %. The highest water temperature (2~C) was recorded at the mouth of an un-named tributary
nearRM 0.9 while the lowest (11°C) was recorded in three springs (RM 0.8, 1.2 and 3.7).

Fast water habitat accoup.ted for 63.2 % of the area. Riffles were the most abundant fast
water habitat, followed by riffles with pockets aild rapids over boulders. The depth ofiast water
habitat types averaged 0.10 m. Slow water habitat accounted for 36.2% of the area. Lateral
scour pools comprised the most area, followed by straight scour pools, and glides. The maximum
depth of slow water habitat types averaged 0.28 m (Table D,:,24). Only 0.2% of the stream area

, was dry. Sampling Coonskin Creek earlier in the summer than the adjacent tributaries may
explain the low percent ofdry channel area. Water temperature and habitat was margin~ for
salmonids throughout the stream. ,

Secondary (braided) channels accounted for 7.9% of the channel length and 10.4% of the
wetted area. The width of the active channel was 2.5 times the wetted wjdth. The width to depth
ratio of all units averaged 7.6:1 bot averaged 19.2: 1 for riffles. 'IJie streambank was undercut

, 11.2% and eroded 13.2% (by length). Gravel was the most abundanitype Of substrate and
comprised 34%' (1,992 m~ of the wetted streambed area followed by fines (31 %; Table D-25 and
0-26). Spawning gravel abundance does not limit salmonid natural production.

The ground cover in the ,riparian zone was 49% grasses, 43 % shrubs and 8% exposed soil.,
Many of the grasses were actually grain crops. While crops stabilize fields during the growing ,
season, agricultural soils are often exposed during winter and spring when erosion potential is
highest. Erosion from agricultural fields appeared to be the primary source of sediment. Riparian
canopy (15-31 %) was lower further from the stream. Clearing of trees'from the riparian area for
agricultural uses was common. Percent open s~y averaged 41 % (fables 0.-26 and D-27).

Low and high terraces were the most common landform in the riparian transects. Many of
the terraces recently formed from bank erosion and down-cutting. Hardwoods were the most
abundant trees (98.8%) but tree densitY was low (2.8 trees/tOO m:z.>. Most trees (73.5%) were in
the 3-15cm DBH range, and only 15.7% were 30 cm DBH or more (fable D-27). The lack of
trees in the riparian zone correlated with the lack of large woody debris (1.6 piecesllOO m) and
the deficienCies in fish hatiitat (Table 0-26). Crews observed 17 springs contributing cold water to
the stream (8.5/m,ile; Table 0-28). The springs were too small to provide-off-channel salmonid
habitat. . .

Eleven passage barriers were found. Most barriers resulted from down..,cutting of the
channel below clay layers. We estimate that the barriers impeded migration at high and moderate
flows and compl,etely blocke<l migration at low flow. The barriers ranged from 0.65 m to 1.65 m
in height. Near RM OA a concrete structure (0.8 m high) protecting Pendh~ton's water pipe was
recently modified so that it further diminished fish passage (Table E-23).

Task 1.2: Stream temperatures and stream flow in the Umatilla Basin.

Temperatures
Stream temperature, profiles collected throughout the Umatilla River Basin were plotted in '

Appendix C (Figure$ C-l through C-9); Water temperatures became,unsuitable (al,)ove 20"C~

68°F) for salmonids during the summer below RM 70 in the Umatilla River and in ,the lower ends
of-many of the tributaries. For example, in the Umatilla River at RM 42.5 and 49, waters
temperatures were well above 20°C (Figures C~1 throughC-3). In Wildhorse Creek at RM 1.-5,
water temperatures were above 25°C (77°F) in July and August. Higher in the basin, temperatures
were suitable for salmonids throughout the year. In Mission Creek" at RM' 3, water temperatures
did not exceed 16°C (61°F) during July and August 1995. In several locations, a spring or cool
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tributary infused enough cool water to provide suitable flows and temperatures for several hundred
feet to several miles downstream. The North Forks. of the Umatilla River and Meacham Creek are
examples of this.

The riparian canopy along many reaches in the Umatilla River Basin was minimal and
provided little shade~to the streams. Direct solar radiation and total water volume play the greatest
roles in stream temperamre dynamics (Brown 1983). Removing large trees from st...eam areas has
been shown to increase maximum stream temperatures in test streams from a maximum of 15.6°C
(60°F) before vegetation removal to 30"C (86°F) after removal. Control reaches had no significant
changes during the same time period (Brown and Krygier 1970). Shallow, unshaded pools and
glides are typical to much of the Umatilla River and function as efficient solar energy collectors
and water temperatures can become too warm forsalmonids (Brett 1952, Black 1953).

Flow
Astrong correlation existed between mean annual (r=0.913) and spring flows (r=0.869)

at the Umatilia gage (RM 1.2) and the number natural adult steelhead returning tw'o years later
from return years 1982-83 to 1994-95 (Figures B-1 and B-2). Assuming the relationship betwee~

spring instream flows and the number of returning adult steelhead ,remains consistent,
approximately 2,000 adult natural and hatchery steelhead will return during the 1995-96 season
with 1,400 and 1,800 steelhead expected to return during the 1996-97 and' 1997-98 seasons
respectively.

Tasks 1.3 through 1.5: Obtain habitat data collected by other agencies. Digitize and
summariie habitat data. Estimate total usable habitat by stream readl, drainage and
entire basin. -

Data from habitat surveys conducted by ODPW in 1991 and 1992 on Umatilla River Basin
tributaries were obtained on computer diskette. No additional data entry or summarization was
required. Raw habitat data collected and recorded in the field were entered into a data base
program'. Habitat data summaries were listed in Appendix D.

Estimates of salmonid summer rearing habitat by stream reach, drainage and basin were
summarized in Table B-1. Approximately 30% (233 of 770 stream miles) of the salmonidhabitat
in the Umatilla River Basin is suitable for natural production. De-watering, sedimentation, poor
water quality and/or excessive water temperatures were the primary reasons 70% of the 770 miles
were rated unsuitable. We do not know how much habitat was available historically for salmonid
production. We speculate that 70% (540 of 770 stream miles). of the drainage may have been
suitable for summer rearing of salmonids. The remaining 30% of the streams include portions of
subbasins such as Wildhorse Creek, Butter Creek, Alkali Canyon, Spear Canyon and Coombs
Canyon. Currently, these streams (many are ephemeral) flow from desert uplands and presumably
never supported salmonids during the summe~.

Task 1.6: Coordinate water quality 'monitoring efforts in the Lower Umatilla River with the
Oregon Department of Environmental Quality.

Water quality monitoring is currently being conducted by CTUIR, ODFW, USFS, DEQ
and BOR. CTUIR monitors temperatures and sediment through this .project, the Habitat Project
and the Artificial Production Program (Appendix C). ODFW, BOR and USFS also monitor water
temperatures in the Umatilla River Basin. DEQ monitors several sites in the Umatilla River for 45
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heavy metals, conductivity, pH, total alkalinity, nitrogen, total organic carbon, phosphorous,
hardness andothers. DEQ and CTUIR, in cooperation with the Umatilla Basin Watershed
Coullcil, will begin more hitensive water quality monitoring in April, 1996. As data are collected
and examined, recommendations regarding point source and non-point source pollutionalloc3tion
and management for reducing..p0llutants will come from the n"ewly formed Umatilla River Total
Maximllm Daily Load TechnicaI Advisory Committee.

OBJECTIVE 2:' ~iologicalSur.veys

Task 2.1: Conduct presence/absence surveys in the Umatilla River.BaSin.

A fish survey was conducted in Coyote Creek and in an un-named tributary that enters the
, North Fork Umatilla Rivet from the north at RM 1.5 (March 24, 1995). Time and personnel "

constraints limited addition'aI presence/absence surveys.
.,CoYQte Creek (4°C; 39.2°F) was eleCtfofished for 380 seconds from the mouth' to

approximately 300 m upstream. Pools with adequate cover for fish were sampled. Crews
captured seven steelhead (61 to 148 nun) in poor condition. Approximately ten sculpin were
sighted. Stream and riparian habitat cOnditions appeared excellent for salmonids.· Pools and large
instrearn woody debris w~re abundant.

The un-named tributary (5OC; 41°F) was electrofished for 180 seconds from the mouth to
200 m upstream. Pools and pockets were sampled. Olle steelhead was captured (99 rom). No
other fish were sighted. Riparian conditions 'appeared good and stream habitat appeared fair for

. salmonids. Rapids were the most common habitat type. '

Task 2.2: Estimate salmonid densities in streams where habitat has been surveyed by
electrofishing.

Umatilla River
The Umatilla River was subsampled for fish from the upper UmatiJlaIndiao Reservation

Boundary (RM 8"1.8) to the mouth of the NoIth Fork of the Umatilla River (RM 89.6) from
August 8 to August 25, 1995~ Salmonids were captured from RM 81.9-89.3. The highest water
temperature recorded -in the mainstem duringfisn· surveys was 19°C (66.2':'F) nearRM 83.2 while,
the lowest was 9.5°,G (49°F; RM 88.3). Based on salmonid densities, this section of the Umatilla

. River appeared 'to be an important rearing area for juvenile steelhead, chinook salmon and
mountain whitefish. ' .

We sampled 72 of 643 habitat units (ll.l % by units, 6.7% by area). Thirteen of 17
habitat types were, electrotlshed (dry units and steps were excluded). A total of 2,234 of the
following salmonidswere captured: 1:,899 (78.5%) natural steelhead trout; 327 (13.5%) juvenile
natural chinook salmon; 185 (7.6%) mountain whitefish, and five (0.2%) bull trout. The bull
trout were captUred from pools or pocket water between RM 87.7 and 89.2.

The expanded population estiIi:J.~te was 69,11~ salmonids with a mean density of 0.45
salmonids/m2 (s/m2

; Tables Eo,.l and E-ll). Juvenile salmonid densities in slow water units
averaged 0.52 s/m~'and averaged 0040 s/m2 in fast water units (Table E-6). Lateral scour pools
had a mean density orO.S7 s/m2, and' asingle dam pool had a density of 1.77s/m2• Anincrease
in pool and pocket water habitat wouldlikely increaSe natural production of salmonids.

22

--_. -----



Fork lengths of captured salmonids ranged from 29-258 mm for natural steelhead trout,
65-127 mrn for natural juvenile chinook salmon, 116-440 mm for mountain whitefish, and 170-265
mm for bull trout (fable E-12-, Figures E-l and E-2). Fifty-six percent of the whitefish captured

.were from slow water habitat where mean density was twice as high as in fast water habitat. The
highest mean density of whitefish was estimated in plunge pool habitat (0.12731 m~. Whitefish
were captured frolil RM 82.2-88.7, most were near RM87.7. .

Electrofishing and handling caused observed mortality of 2.8% of the captured natural
chinook salmon juveniles, 1.9%.of natural steelhead and 0.5% of mountain whitefish. Scissor and
puncture wounds from aVIan predators were observed on a fewsalmonids (0.11 to 2.2%) including
three chinook (mean length 88 mm), two steelhead (208 mrn), and four mountain whitefish (336
mrn)...

The population estimate of non-salmonid was 151,511 fish. The ratio of non-salmonid to
salmonid was 2.2: 1. Speckled dace and redside shiners were the most abundant of non-salmonids
(comprising 98.9%, Table E-17). Six ncirthemsquawfish (112-170 mm)were captured in an
isolated pool with a spring seep; their stomachs contained insects, sculpins and snails.

Moonshine Creek
Salmonids were captured by electrofishing in Moonshine Creek .from the mouth to RM 4.4

(September, 18 to 21, 1995). The highest water temperature recorded was 18.5°C (65.3°F) near
RM 1 while the lowest (11.5°C, 52.7°P) was recorded from a spring near RM 0.1. Moonshine
Creek appeared to be an important rearing area for steelhead and of lesser importance to' coho and
chinook salmon. .

The following numbers of juvenile salmonids were captured: 369 (97.46%, 48-240 mm)
naturalsteelhead trout; six (2.4%, 88-95 rom) natu'ral coho salmon, and one (0.3%, 88 mm)
natural chinook salmon (fables E-2, E-13 and FigureE-3). Juvenile coho and chinook satmon
likely migrated into the creek from the mainstem Umatilla River. All s·almon were captured from
one scour pool near RM 0:2. .

Fourteen habitat types and 89 of 526 habitat units were sampled (15.0% by units and 9.9%
by area). The expanded population estimate was 1,169 salmonids and mean density was 0.10 s/m2

(Table E-7). - The salmonid density of slow water units was 2.1 times higher than in fast water
units. Plunge and trench pools had mean densities of 2.22 and 1.86 s/m2

, respectively. The
density of salmonids in riffles with pockets was 12.5 times as high as in riffles. Ilicrease in pool
and pocket water habitat would likely increase salmonid production.

Eleetrofishing and handling caused observed mortality of 0.81 % of the captured natural
steelhead. A scissor bite was observed 9n one steelhead (165 mm). The expanded population
estimate of non-salmtmids was 10,340 fish. The ratio of non-salmonid to salmonid was 8.8: 1
(Table 18). Suckers were the most abundant non-salmonids and w~re concentrated near the
confluence with the Umatilla River. Sculpins and speckled dace were n01as numerous, but were
distributed throughout the stream.

Mission Creek
.Fish surveys were conducted in Mission Creek from the mouth to the forks (RM 4.3) from

September 5 to 13, 1995. Salmonids were captured from RM 0.4-42. The· maximum water
temperature recorded was 21°C (700P) near RM 0.6 while the lowest was (ll.5°C, 52.7°F) from a
spring near RM 4.1. Mission Creek appeared to be important for juvenile steelhead and of,
moderate v~ue to coho salmon. Ten habitat types and 65 of 641 habitat units were sampled .
(7.5% by units and 4.4% by area). The expanded population estimate was 903 salmonids with
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mean salmonid density of 0.093 s/m2 (Table E-3). The density of slow water units was 14 times
as high as in fast water units. Plunge pools had the highest density of any habitat type with an
estimated density of 1.62 s/m2 (Table E-8). Salmonid density in riffles with pockets was six times
higher than in riffles. .Increasing pool;md pocket water habitat would likely ~increase the salmonid
natural production.

_ Crews captured 202 natural steelhead trout (9Q.2%; 56-290 mm), 21 natural coh·o salmon
(9.4%, 8.8-95 mm)and one hatchery steelhead (0.4%, 230 mm). This was the only hatchery
steelhead captured during any o(the biological surveys conducted from June 29 to September 21,
1995 (Table E-14 and Figure E-4). All coho salmon were captured in pools near RM 0.5.
Juvenile coho and chinook salmon presumably migrated into the creek from the mainstem Umatilla
River where spawning has been documented.

Electrofishing and handling caused observed- mortality of 0.50% of the captured natural
steelhead. The population estimate of non-salmonids was 10,326. The ratio of non-salmonid. to
salmonid was 11.1:1 (Table E-19). Speckled dace (76.9%) were the most abundant nQn,:"salJ!1onid
followed by sculpins and redside shiners.

Cottonwood· Creek
Fish surveys were conducted in Cottonwood Creek from the mouth to the forks (RM 4.1)

from July 5 to August 1,-1995. Salmonids were captured from RM 0.0-3.1. The highest water
temperature recorded was 24°C (75.2°F) near RM 2.9 while. the lowest was 8.5°C (47.3°F) fr9m a
spring near RM 0.2. Cottonwood Creek appeared to bean important rearing area forsteelhead
and of moderate value to coho salmon.- .

Thefollowingjuvenile salmonids were captured: 172 natural steelhead trout (78.2%,37-
340 mm); 47 natural coho sa,lmon (21.4%, 69-103 mm), and one natural chinook salmon (0.46%,

·63 mm). Juvenile coho"and chinook salmon may migrate from the mainstemUmatiIlaRiver where
. spawning has been documented. Ninety-eight percent of-the salmon'captured were found in pools_

in the lower 1. i miles of the creek (Table E-4; E-15 an~ Figure E~5).

Fourteen habitat types were sampled from 70 of 769 units (7.7% by !lumber and 18.3% by
area). The e:xpanded population estimate was 626 salmonids. The mean density esti-mated forthe
entire area· of stream waS 0.04 s/m2 (Table E-9). The mean salmonid density in slow water units
was 2.1 times higher than in fast water units. The density of salmonids in.riffles with pockets was
4.2 times higher than in riffles. This suggested that an increase in the amount of pool and pocket.
water could increase the number of salmonids in the stream section.

Electrofishing and handling caused observed mortality of.1.74% of the captured natural
steelhead. -A scissor bite was observed on one steelhead (211 mm). The population estimate of
non-sal.monids in the survey section was 8,937.. The:ratio of non-salmonid to salmonid was 11.9: 1
(fable E..20). Speckled dace (85.1 %).were the most abundant non-salmonid followed by sculpins,
redside shiners and suckers.

Coonskin Creek
Salmonjds were captured in Coonskin Creek from the mouth to RM 3.7(June 29 to July

18, 1995). The highest water temperature recorded was 27.5°C (8L5°F) near RM 0.8 whi~e the
lowest was 11°C (5L8°F) near RM 0.4. Near RM 0.1, the water temperature was 1l.5°C (52.7°F)
under a developed canopy but was 17.5°C (63.5°P) only 30 m upstream where a wheat field
directly bordered the stream. Coonskin Creek appeared to be an important rearing area for
steelhead and cOho salmon and of moderate value to chinook salmon (Table E-5). .
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The following numbers of juvenile salmonids were captured: 311 natural steelhead trout
(76.0%, 42-327 mm); 86 natural coho salmon (21.0%,64-90 mm), and 12 natural chinook salmon
(2.9% 74-90 mm). Eighty-one percent of the salmon captured were found in pools between RM
0.1 and 0.2 (Table E-lO, E-16 and Figure E-6). Juvenile coho and chinook salmon may migrate
into the creek from the mainstem Umatilla River where spawning has been documented.

. Twelve habitat types were sampled from 88 of 592 units (14.1 % by number and 15.4% by
area). The popUlation estimate in the survey area was 1,875 salmonids. The mean density
estimate for the entire stream was 0.320 s/m2 (fable E-lO). The mean salmonid density in slow
water units was 5.9 times higher than in fast water units. The density of salmonids in riffles with
pockets averaged 1.8 times higher than riffles. Increasing in the amount of pool and pocket water
might increase salmonid natural production.

Electrofishing and handling caused observed mortaIity of 8.33% of the captured natural
chinook salmon juveniles, 2.32% of natural coho salmon juveniles and 0.64% of natural steelhead.
A puncture wound was observed on one natural steelhead (lSI mm). The population estimate of
non-salmonids was 1,955 fish. The ratio of non-salmonids to salmonids was 1: 1 (Table E-21).
Speckled dace (71.2%) were the most abundant non-salmonid followed by sculpins.

Task 2.3: Electrofish permanent index sites during November, April and August.

Index sites with the highest average catch rate during the three sample periods were; East
Birch Creek (3.4 fish/min.); Boston Canyon C;eek (3.2 fish/min.); Spring Creek (3.1 fish/min.),
and Squaw Creek (s~te 27, 3.0 fish/min.). Ryan Creek had a high catch rate (5.1 fish/min.) but
was only sampled once (TableE-22). In general, the highest catch rates during August were in
the upper tributaries of the Umatilla River. During November, tributaries of Birch Creek had the
highest catch rates. Mostsalmonids were captured in slow water, near the bank, during March
and November.

During index surveys, crews captured steelhead, chinook salmon. coho salmon, mountain
whitefish. american shad, speckled dace,redside shiners, northern squawfish, chiselmouth,
suckers, sculpins, smalimouth bass and carp. Several passage barriers were found during index
surveys and were listed in Table E-23. Modifications to some barrlers.would allow salmonids
acc~s to additiorial rearing area.

March and April
Field conditions were generally poor for sampling at most sites during March and April.

because of moderate to high flows. Sampling was often restricted to the stream margins. Low
catch rates were frequent. The Ryan Creek index site (37) was not sampled because of poor
accessibil ity.

Natural steelhead were not collected in the spring at index sites downstream. of RM 74 (site
8) nor were naturalchii:J.ook salmon collected below RM 88 (site 10). No natural coho salmon
were observed; however, 44 hatchery coho salmon were coileeted at RM 9 (site 2). One mountain
whitefish (167 mm) was collected at RM 25 (site 3). The highest salmonid catch rates were in
Line Creek (3.3 fish/min.). Boston Canyon Creek (2.7 fish/min.), East Birch Creek (1.9
fish/min.), and the Umatilla River, RM 9.0 (site 2; 1.9 fish/min.).
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AUlust and September "
Field conditions were good ·for sampling during August and September. The Ryan Creek

site 07) was not sampled. Seventy-eight young-of-the-year(YOY) shad, 33 YOY carp and 14
smallmouth bass were captured atRM 1.5 (site 1). Five'naturally produced coho juveniles were
captured from an isolated Pbol witb a spring seep. at RM 38 (site 4)

During summer index moilitoring, natural steelhead were not observed below RM 50 (site
5) nor were natural chinook salmon collected below RM 88 (site to). Natural coho salmon were
no~ collected below RM 61.5 (site 7). The highest catch sahnonid rates were" in Squaw Creek (site
27; 6;7 fish/~in.), Meacham Cr~k (site 34; 5.3fish/lJlin.), East MeachaIl.l Creek (4.0 fishhnin.) ,
and. the South Fork Umatilla River (site 13; 4.0fish/niin.). Boulders to 1mprovesalmonitl habitat
,altered th~,sitein East Birch Creek (RM 45, site 19). .

November
Field conditions were poor for sampling during November due to high flows. In most

cases, sampling was restricted to tbe&treain margin. Most salmonids were captured in slow water!
with undercut, root wads or woody debris. Many oftbefish appeared to have been actively
feeding. The following sites were not sampled in November due. to flooding: South Fork Umatilla
River (site 13), North Fork Meacham Creek (site 33), East"Fork Meacham Creek (site 35) and

.Shimmiehorn Creek (site 46). Four adult fall chinook salmon,one adult steelhead, three mountain
whitefish and many adult suckers were present in the isolatedpoo'l atsile one. We did not'
electrofish over the salmon teddsat site one. Many large cottonwood trees in the rip.arian area at
sltetbree had been cut down and removed. An.adult faIl chinook salmon was observed at site
three. "A fall chinook or coho salmon was occupying a reddatsite"iour.Numerous YOY
squawfish were rearing in the backWater pool viith a spring seep at site four.

During fall sampling, natural steelhead were not opserved below RMSO (site 5)rior were
"natural chinook salmon collected below RM 88 (site 10). NaturaJ. coho salmon were not collected 
below RM 67.7 (si~e 7)! The streams with the highest catch rateS w~re Ryail Creek (5.1
fish/min.), Bear Creek 5.0 fish/mip..), East Birch Creek (4.9 fish/min.), and Pearson Creek (4A
fish/min.). Sarmonid habitatimprovement projects (gravel removal and boulder placements)
altered the index sites in Birch Creek (RM 10, site 1.6) m::td West Birch Creek (RM2, site 17)..

. Task 2.4: Evaluate the use of snorkeling for eriumeratingsalmonids.

SnorkeliDgas atechnique to enumerate juvenile salmonidshasbe~n used successfully by a
researchers in Oregon, Washington and Idaho (petrosky and Holubetz 1987,Bugert etaI. 1990,
Kucera et aI. 1991, Angradi and Cootor 1989.. Hillman and M\lllan 1989, Mullap.' et al. 1992,
Cannamela 1993, Contor and Griffith 1995). However, we found that snorkeling techniques
would not meet our·data needs and were impractiCal for maiiy of the strelUJl8 iJithe basin.
Salmonid density estimates from snorkeling techniques would not be directly comparable to
existing electrofishing data. Many of the juvenile salmonids captured by electrofishing were
extracted from substrate interstitial spaces and would nofhave been visible to snorkel¢rs estimating
salmonid abundance. Water was often too shallow (often less'than IScm) or too turbid for
snorkeling enumeration techniques. Snorkeling would also require eXtensive training and
evaluation, yet not provide oPPOrtunities to take'scales, lengths and weights frOqi salmonids.
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Tas~ 2.5: Scale' Analysis.

See Task 9.1.

Task2.6: Estimate total number of salmonids in each stream reach, stream, and subbasin.

The populations of natural juvenile summer steelhead (ages·O+ to 3+) and spring chinook·
salmon (ages 0+ to 1+) in the Umatilla River Basin were estimated to be near 725,000 and
52,000 respectively. The majority of steelhead rear in Birch Creek (170,000), Meacham Creek
(265,000), Squaw Creek (40,000), and the upper Umatilla River (216,000). Natural chinook
-reared primarily in the North Fork and the upper mainstem (RM 70 to 89.6) oithe Umatilla River
(41,000) and Meacham Creek (10,000). The estimates should not be considered static or accurate
and were basedonlimited quantitative data (Table B-1). _More refined estimates will be possible
as additional data are collected. Recognize, that the available habitat and associated salmonid
populations expand and contract depending on factors such as, snow pack, summer precipitation,
flow and water temperatures.

-

OBJECTIVE 3: Adult Passage Evaluations.

Task 3.1: Evaluate the upstream migration of radio tagged adult salmon andsteelhead past
the irrigation diversions in the lower Umatilla River.

Fall Chinook Salmon and Coho Salmon
A total of nine fall chinook salmon were radio tagged and released at TMD between

October 6 and 20, 1994. Of these, three successfully migrated over Westland Diversion Dam and
one (of the three) successfully negotiated Feed Canal and Stanfield Dams. The remaining six
salmon all remained below Westland Dam(RM 27.2). - _ ,

Between October 12 and 26, 1994, a total of eight coho salmon were radio tagged and
released at TMD. Three of these passed Westland Dam and one of the three passed Feed Canal
and Stanfield Dams. Of the remaining five coho salmon, one regurgitated the radio transmitter
and four.rem~ined below Westland Dam.

Peak migration for fall chinook and coho salmon over McNary Dam on the Columbia
River has typically occurred in September. Entry dates at TMD have varied but generally follow

.flows exceeding 150 cfs (Volkman 1994). Umatilla River coho anc! fall Chinook salmon
broodstockhave typically spawned in early November (Rowan, CTUIR, personal communication).
Iii 1994, flows in the UmatillaRiver began to inc;rease in early October and most fall chinook and
coho salmon arrived in mid to late October. By this time, coho and fall chinook salmon were
entering advanced stages of maturation and reduced physical C()ndition. The potential for these
fish to successfully migrate to headwater sections of the Umatilla River Basin was remote.

Telemetry data COllected in 1994 were indicative of sexually mature fish. and portrayed the
movements of fish at or neat spawning. Evidence thitt these fish were near spawning was
demonstrated by ripe adults at TMD and numerous fall chinook and coho salmon spawning below
TMD each fall. If fall chinook and coho salmon are released at TMD in October and November,
most will .spawn within 20 miles of tlie release point. Unfortunately, most of the lower Umaplla .
River does not contain quality spawning and rearing conditions, particularly for coho salmon. If·
natural production of these species is desired, trapping and hauling may be the best solution until
fl()ws are made available in early September.
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Summer Steelhead
. Atotal of 30 summer steelhead were radio tagged between October 31, 1994 and May 16,

1995. Of these, 16 provided data past all of the major diversion dams (fMD to .above Stanfield
Dam), seven could not be located after release, and seven regurgitated the radio transmitter. On
average, 36 days were required to migrate from TMD to above Stanfield Dam (Table F-l).
Twenty-five days were required to complete this distance in 1993-94. Average migrational
passage time (hours and minutes) required to negotiate Westland, Feed Canal, and Stanfield dams
were 13:06, 83:24, and 2:58 respectively (Table F-l). This compares to 1:30, 48:54, and 1:23 in
1993-94 (Figure F-l). _Percent offish migrating through the ladder at each diversion was 38% at
Westland, 75% at Feed Canal, and 31 % at Stanfield (fable F-l, Figure F-2). .

Average migrational passage time between TMD and Westland Dam, Feed Canal Dam.
Sta¢ieldDam, and the ODFW site, were 27.2, 29.2, 36.4, and 48.5 days, respectively (Table F-
2). Passage times between diversion areas are provided in Figure F-3. .

Flow ranges encountered duri.ng adult passage were 707 to 2650 cIs at Westland Dam, 531
.to 2448 cfsat Feed Ganal Dam and 662 to 3420 cfs at Btanfield Dam. Migrational delays were
documerited at Feed Canal Dam at flows ranging from 563 to 1.601 cfs (fable F-l). Some minor·
delays-also occurred at Westland and Stanfield Darns in the 1,200 to 1.400cfs range (Table F-l).
Water temperatures encountered during passage for each diversion are presented in Table F-l.

During the last three years. average passage times required to migrate from TMD to above
Stanfield Dam have been similar. In 1.993, 1994, and 1995.30 days, 25 days, and 27 days were·
required. respectively. Passage times through the Umatilla River were longest for summer
steelhead entering early in the migrational period (September through December). Fish entering
later in the period, and thus closer to spawning, such as in March or April, migrated through the
system more quickly (Figures F-6 andF-7).

In the last two years, nine sununer steelhead (2i %) ·could not be located following release
at TMD. Although it's possible the radio transmitter failed or the fish were captured, fall-back (,Iut
of the system is more likely. This may suggest that TMD counts for summer steelhead were
inflated. Several studies have been conducted at TMD to evaluate fall~back levels. Unfortunately.
these experiments only enumerate recaptures. In an effort to understand this uncertainty. CTUIR
will install an additional telemetry receiver downstream of TMD for the 1995-96 evaluation.
. Migrational delays were again observed.at Feed Canal Dam. Passage times in 1~94-95 .
(83:25) were considerably longer than those .observed in 1993-94 (48:54). Although some
increased delay was likely in response to high flows and gravel accumlJladons at the dam, poor
facilIty design remains the primary problem. Feed Canal Dam was designed for water ·diversion,
not fish pas~age. The large apron on the downstream side o(the dam creates false attr~ction for
ascending adults and prevents fish from jumping over the crest of the dam. Because of this, the .
ability of fish to locate the fish ladder entrance at Feed Canal Darp was of pax:amount importance..
In 1994-95. 75% of the radio tagged summer steelhead passing the facility used the fish ladder. In
comparison, 38% used the ladder'at Westland Dam and 31 % at·Stanfield Dam.

Data indicated that upstream migrants could not locate the ladder entrance at Feed Canal
Dam..The large expanse of the dam compared to the small fish ladder entrance was likely
responsible. Strong attraction flows toward the fish ladder may reduce this problem. This,
however, would only be a solution during low flows. During high flows,water spills over the
entire crest, thus creating attraction away from the fish ladder and again passage delays.

Th·e effect of delay below Feed Canal Dam on upstream migrants is unknown. For
summer steelhead returning early in the migrational period. a small delay is probably insignificant.
Lateretu(lling steeihead, however, and spring chinook, fall chinook. and coho salmon were likely
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impacted. Timing for these fish is critical. Migrational delay and repeated attempts to negotiate
the structure may be tapping into vital energy reserves needed for spawning. This, in turn, may
promote prespawn mortality and impact distance migrated and spawning sites chosen. It ~hould be
noted that passage times for Feed Canal Dam only represent fish that successfully negotiate the
structure. In each of the last two consecutive years, several radio tagged fish have been unable to
negotiate Feed Canal Darn. These fish were thus forced to choose spawning sites downstream of
the dam.

Several solutions concerning delays at Feed Canal Dam have been suggested~ These
include various.combinations of additional spill gates, jump pools and fish ladders. Given the
continual problems associated with Feed Canal Dam, however, reconstruction or dam removal is
likely the best option. In 1994-95, Feed Canal Dam experienced severe gravel accumulation
problems. Gravel accumulations compounded existing passage concerns and required the
Irrigation District to conduct instream work several times during the migrational period. Its
important to understand that gravel accumulations were not directly responsible for passage delays
at Feed Canal Dam but rather facility design. Until major modifications are made to Feed Canal
Dam, most~pstream migrants will be severely delayed with some migrants completely unable to,
negotiate the structure.

Figure F-3 illustrates that the reach of river did not cause delay but rather the diversion
dams' within the reach. Clearly, summer steelhead display little difficulty ascending sections of the
river without diversion ~ams. Once encountering sections with dams; migrational movements
were considerably reduced. It's interesting that summer steelhead appeared willing to migrate at
marginal water temperatures of 4.4 to 6..1°C (40 to 43°F) through sections of the river without
diversi.on dams, but upon encountering sections with dams, migration either stops or passage time
increases.

Sprinl( Chinook Salmon .
Between April 10 and 26, 1995 a total of 15 spring chinook salmon were radio tagged at

TMD. Of these, nine provided data past Stanfield Dam, two regurgitated the radio tag, three fell
back and were recaptured at TMD, and one migrated up to but not past Stanfield Dam. Average
time needed to migrate from TMD to above Stanfield Dam was 18 days (Table F-3). Twelve days
were needed to complete this distance in 1993-94. Average passage times (hours and minutes) at

. Westland, Feed Canal, and Stanfield dams were 04:30, 89:42, and 04:01. respectively (fable F
3). In 1993-94,01:30,48:54. and 01:23 were,required to complete this distance (Figure F-4).
Forty percent of the fish chose to use the fish ladder at Westland, 60% at Feed Canal, and 11 % at
Stanfield (Table F-3, Figure F-5).

Flows encountered during passage were 796 to 911 cfs at Westland Dam, 689 to 2772 cfs
at Feed Canal Dam, and 675 to 3,781 cfs at Stanfield Dam. Migrational delays occurred at Feed
Canal Dam at flows ranging from 700 to '2,772 cfs. One chinook salmon was. also delayed at
Westland Dam at average flows of 796 cfs (Table F-3). No flow-related delays were documented
for spring chinook salmon at Stanfield Dam. Water temperature information is provided in Table
F-3.

In 1995, spring chinook salmon required an average of 18 days to migrate through the
diversion areas (fMD to above Stanfield Dam) coplpared to 36 days for summer steeihead. Most
of the difference in passage time occurred between TMD and Westland Darn. Spring chinook
salmon required on average six days to complete this section while summer steelhead required 27
days.
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Like summer steelhead, it ~p'pears that gravel accum~lations coupled with increased flows
greatly affected spring chinook salmon passage at Feed Canal Dam in -1995. In 1994, -average
passage time (hours and minutes) for sprjng chinook salmon 'at Feed Canal Dam was 11 :,58. This
number increased to 89:42 in 1995. It's interesting that average passage time for summer
steelhead at Feed Canal Dam was nearly identical at 83:24. During 1994, 'flows (encountered

. during passage) at Feed Canal Dam ranged from 346 to 1,563.cfs. In 1995, flows ranged from
689 to 2,772 cfs. During moderate to high flow events, such as those experienced in 1995, much
of the·flowspilled over the crest of the dam and was directed away from the fish ladder. By
itself, false attraction will)ncrease passage times. Compound this with gravel accumulations that
prevent migration toward the fish ladder and passage times increase dramatically. This occurred at
Feed Canal Dam in 1995. During low flow'events, as in 1994, most of the.flow was- directed
toward the irrigation canal headworks arid .toward "the fish ladder. Under these circumstances,
ascending adults homed in on the fish ladder and passage times reduced accordingly. This does
not suggest that spring-chinook were without migrational difficulty at Feed Canal Dam during low
flow conditions. Average passage times at Feed Canal Dam' were more than 15 times higher than
those at Stanfield Dam i~ 1994, and more than 20 times those at Stanfield Dam in 1995.

OBJECTIVE 4: Adult Passage Evaluations Following Upstream Transport.

Task 4.1: Evaluate movements of radio tagged aduUspring chinook salmon and summer
steelhead following upstr~ transport.

Summer .Steelhead
. A total of 11 summer steelhead were radio"tagged between November 10, 1994 and April

7, 1995 as part of the upstream transport evaluation. Following release at either Barnhart or
Nolin, nine migrated upstream (seven into the Umatilla River, one into Birch Creek, one into
M.cKay Creek), one fell back below TMD and was recaptured and hauled upstream, and one
regurgitated the radio transmitter. On average, fish released at TMD traveled at a rate of 4. I
miles/day (5.9 mileslday in 1993-94) between Stanfield Dam and the fixed-site at ODPW (Table
F-4). By comparison, fish hauled upstream traveled an average of 1.7m.iles/day (5.2 miles/day in
1993-94) between the release site (Barnhart or Nolin) and the ODPW site (Table ~-5).

In 1995, ten summer steelhead provided data following upstream transport and release.
All but one migrated upstream following release at either Barnhart or Nolin. Although similar in
1994, migrational rates through the same section of river for fish released ~t TMD versus those
hauled upstream were d.ifferent in 1995. Some discrepancy in miles moved per day can be .

-explained by differences in release dates. Variation between years Was likely a result of changing
flows and water temperarures,Migrational differenc~ in these two release groups was not critical.
but does provide am~ of comparison, What does matter is whether SUm:mersteelhead
successfully migrate to spawnlnglocatipns following upstream transport. In the last two years,
94% (17 out of 18) of the ,summersteelhead evaluated .successfully migrated upstream following
upstream transport and release.

Spnnl: Chinook Salmon.
.Beginning on May 16 and concluding on June 16, 1995, a total "of t~n spring chinook

salmon were radio tagged atTMD and released at either Thornhollow (RM 73.5) or Imeques C
mem-ini-kem (RM 80). After release, six remained at or near the release location until time of
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spawning. one fell back to Stanfield Dam and then returned upstream (above the ODFW site. RM
56). two fell back to Westland Dam and then returned up.stream. and one regurgitated the radio
transmitter:.

Because all spring chinook salmon were released above the uppermost receiver (ODFW
site). no 1994-95m.igrational comparisons of upstream transport versus passage evaluation are
available. Comparisons for 1993-94 and passage evaluation information for 19~4-95 is provided in
Tables F-6 and F-7. .

, During'the last two years. a total of 18 spring chinook salmon (nine each year) have
provided migrational data following upstream transport and release. All 18 have successfully.
migrated to or remained at spawning locations. Most salmon in 1995 (six out of nine) remained at
or near the release location (Thornhollow. Imeques C-mem-ini-kem) until'spawning. Three.
however. feli bac~ into the 'diversion sections of the Umatilla River (o~e to Stanfield Dam and two
to Westland Dam) before returning upstream. Although some fall-back following release was
expected, these fish fell back an average of 46.5 miTes. All three fish fell back during late May
and early June. At this time. flows in the lower section of the river. particularly below the major
diversion points, were extremely low and water temperatures were extremely high.

In recent years. adult counts on spawning' surveys" in "relationship to release numbers at
TMD have suggested spring chinook salmon. are falling back into the lower Umatilla River and
potentially out of the basin. As recent as 1993. an estimated 43 % of the spring chinook salmon
released above TMD were unaccounted for (CTUI~ 1994). It's possible that the Umatilla River
received strays from other systems. Once released above TMD. they fell back over the darn to
continue migration to their stream of origin. To better understand these questions. this project will
focus on the movements of spring chinook salmon in 1996.

OBJECTIVE 5: Evaluate Homing and Straying of Adult Salmonids

Task 5.1: Determine facto~s essential for homing and upstream migration of maturing
salmonids. "

Fall chinook Salmon and Coho Salmon
Consistent with mainstem passage information (Table F-8). CWT data demonstrate that

Umatilla River fall chinook salmon first enter the john Day Pool during the period of August 24 to
30 with peak migration occurring in mid September (Kissner 1992. Wagner 1990). In 1992.
significant numbers of fall chinook salmon entered the Umatilla River·when flows reached 150 cfs
(Figure F-8). Largenuinbers of fall chinook salmon entered at 200 cfs in 1993 and 1994 (Figures
F-9 and F-10). .

Homing rates for Umatilla River fall chinook salmon (all release groups) during the last
four return years have ranged from a low of 24% in 1992 to a high of 59.5% in 1990 (Table F-9).
Average attraction flows exiting the Umatilla River in early September (September 1-15. 1990-94)
ranged from a low of 1.5 cfs in 1992 to a high of 78 cis in 1993 (fable F';'9). Acclimated versus
direct release experiments of fall chinook salmon (Table F-I0) show weighted average homing
rates of 52.1 % and 55.3% respectively. Homing rates versus age at release· for Umatilla River fall
chinook salmon were highest for age 1+ fish. Age 1+ fish had weighted aVerage homing rates of
67.9% while spring and fall releases of subyearlings (0+ .0+ + ) averaged 48.4% (Tables F-ll and
F-12).

31



Although coho salmon enter the Columbia River later than fall chinook salmon, entry
timing at TMD was similar. In 1992, coho entered TMD when flows reached 150 efs (Figure F
8). Two-hundred cfs was required to encourage significant numbers in 1993 and 1994 (FigureS F-
9 and F-IO). -"

. Many caho salmon released in the Umatilla River return to their rearing facility at
Bonn'eville Complex (Table F-13). Stray rates, above McNary Dam were essentially zero.
Homing rates for coho'salmon (all release groups) during the 1987-91 return years have ranged
from a,high of 100% to a low of 5'8.3%. Weighted average 'homing rate for these same years was
73.1 % (fable F-13). Weighted average homing rates to the Umatilla River for acclimated versus
direct releases of coho salmon were 70.4% and 72.1 %, respectively (Table F-14);

Entry for fall chinook salmon at TMD hinges on availability of attraction flows. Phase I
of the Umatilla Basin Project provided minimum flow levels below TMDbeginning in 1993.
These flows, however,have not been significant enough to encourage migrational entry. Data
clearly demonstrate that at least 150 cfs was required to encourage movement ofboth fall chinook
and coho salmon into the Vmatilht River. Without attraction flows from the mouth of theUmatilhi
River in late August and early September, straying and late entry of fall.chinook salmon is
inevitable.

Regardless of attraction flow levels" it may be discovered that some fall chinook salmon
naturally migrate upstream of the mouth of the Umatilla River. Migrational behavior of this type
has b~n documented for both Umatilla River origin summer steelhead and, sprmg chinook salmon
at attraction flows far. exceeding those experienced during the fall chinook salmon migration
(Volkman 1994). Fall chinook salmon. above the mouth of the Umatilla River may simply be
"testing" for Umatilla River water with the intention of dropping back if tbeUmatilla River is not
detected. Once over McNary Dam however, they find passage back through the dam difficult and
thus spend days. if not weeks in the McNary pool and foiebay befote successfully falling back and
entering the Umatilla River. Typically, a Umatilla River origin fall chinook salmon above .
McNary Dam was considered to be straying. In reality, this may be a natural part of the
migrational process of these fish. .

It would be interesting to observe entry dates of fall chinook salmon at flows exceeding
500cfs in early September, Given, these conditions, mainstem straying and thus delay may be
significantly reduced. One might argue that historic3Ily tlows at the mouth of the Umatilla River
were not 500 cfs in early September. Historically, however, the Columbia River was not a
reservoir as it is today. Lake-like conditions and thus poor water mixing in the mainstem may
demand attraction flows far greater than previously required. The construction of mainstem dams
has also made it"more difficult for fish to ascend and fall-back to their respec~ive tributaries. At
this time, attraction flow levels in the Umatilla River are not fully understood. Until more
informati~n is gathered, m.inimumattraction flows should not be set.

Summer Steelhead
Coded wire tag data analyzed-by Kissner (1992), found summer steelhead in the mainstem
Columbia River (Zone 6) from August 1 through October 31. Entry timing atTMD varies and
may extend over ten months. Though large numbers ofsummer steelhead have entered the
Umatilla River in November and December, typically the largest number of fish enter in February,
March, and April. _ .

In each of the last three return years, peaks of over SOO'cfs (over 1,000 cfs in some years)
were necessary to encourage significant numbers of summer steelhead tQ. enter TMD (Figures F
11, F-12 and F-13). Water tenjperatures above 4.4°C (4&'F)generally do not delay entry. Stray
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rates for s~llmner steelhead were low. Coded wire tag data analyzed by Rowan (1994) uncovered
one Umatilla River origin summer steelhead above McNary Dam. However, some Umatilla River
summer steelhead were known to migrat~ over McNary Dam prior to falling back and ascending
the Umatilla River (Wagner 1990, Wagner and Hillson 1991).

Entry timing for summer steelhead at TMD can begin as early as late August and extend
into late May. Native summer steelhead have survived in the Umatilla River-because of their
ability to wait long periods of time, if necessary, between mainstem entry and spawning (Kissner
1992). Stray rates associated with summer st~Ihead were extremely low. Unlike salmon,
summer steelhead migrating above McNary Dam can have as long as ten months to fall-back,
relocate, and successfully ascend the Umatilla River.

Large flows were necessary to attract significant numbers of summer steelhead into the
Umatilla River. Flows exceeding 500 cfs were required in most cases and as much as 1,500 efs in
some years. This does not suggest migrational entry will not occur at flows less than 500 efs.
Summer steelhead.will enter the Umatilla River under low flow conditions, but when available,
most enter during moderate to high flows:

Sprinv; Chinook Salmon
Spring chinook salmon migration in the Umatilla River begins in early April and typically

peaks in May. Migrational entry of spring chinook salmon versus flows varies greatly year to
year (Figures F-14, F-15 and F-16). Migration to TMD will occur at flows ranging from 200 efs
to over 10,000 cfs (Volkman 1994). In both 1993 and 1995, 2,000 cfswas necessary to
encourage migration (Volkman 1993). In 1994, 500 efs was required.

Umatilla River spring chinook salmon stray rates remain ·low. Coded-wire tag homing
data (all release groups) for the recovery years of 1990~94 have ranged from 92.4% in 1994, to
99.9% in 1991 (Table F-15).

Recommendations
Modification of Feed Canal Dam is the highest priority. Telemetry data have identified this dam
as the only significant -barrier to upstream migrants (from above TMD to above Stanfield Dam)
under adequate flow conditions. In the absence of modifications at Feed Canal Darn, large delays
and impasse will occur. As mentioned previously, additional jump pools and fish ladders may
help. The design of this facility, however, encourages false attraction and will likely continue to
cause- problems. Complete reconstruction or removal of the dam is likely the best option for
upstream migrants at this facility.

Plans for the 1995-96 Adult Pass3ae Evaluation
Radio telemetry has provided valuable information regarding the migrational movements of adult
salmonids in the Umatilla River. Each year, a better understanding of the movements of
anadromous fish is being assembled. For 1995-96, CTUIR will conduct a study. similar in size
and scope to the study conducted previously. An additional receiver will be installed below TMD.
Migrational patterns following reiease at TMD will be evaluated for all four species of anadromous
salmonids in' the Umatilla River. Summer steelhead and spring chinook salmon will be evaluated
following upstream transport. Greater effort will be 'designated to increasing the sample size for
both evaluations.
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OBJECTIVE 6: Spawning Surveys

Task 6.1: Determine the tina'"disposition of adults salm~)Did~ released above l'MD.

Summer Steelhead
The estimated disposition of 875 natural and 656 hatchetysummer~teelhead trapped at

TMD from September 26, 1994·liPdJune 22, 1995, follows:.86 natural and 68 hatchery adults.
: taken for broedst6ck; 33 hatcheryaaults sacrificed for- ewts, five natural and 25 h.atchery adults

harvested by tribal rn.enibers (Task 8.2), and 21 hatchery adults harvested by non-tribal anglers
.(Mike Hayes, ODFW, personal communication). The remaining 784 natural and 509 hatchery
adlllt steelhead were available for spawning. Prior to release at TMD, adult steelhead were
marked. Five marked summer steelhead fell back over the darn .and Were recaptured again.

SprinlChinook Salmon
The disposition of 388 adult and 108 jack spring chinook salmon trapped at TMDfrom

March 29 to June 27, 1995 entails ten adults and 46 jacks ·sacrificedfor CWTs and 378 adults and
62 Jacksreleased.above TMD for spawning (Table G-5). Prior to release at TMD, adult salmon
were marked .. Sev_en marked spring.chinooks-almon feU back over the dam and were recaptured ..
a~ain.

Fall Chinook and Coho Salmon
At the adult trap at TMD, 688 adult and 604 jack fall chinook an:d984 adult and 62 jack

coho sahnon were trapped between August 26 and December 5, 1994. ·Crews collected C~Ts
from 95 adult and 74 jack fall chinook and 105 adultand eight jack coho salmon. The remaining
salmon were released above TMD to spawn and included 593 adult and 530 jack fall chinook and
879 adult and 54 jack coho salmon. .

Tasks 6.2 and 6.3: Conduct prespawning, spawning, .and post spawning surveys throughout
the basin for each anadromous Species and mn. Estimate the ntimber 'of successful
redds and the adult/redd· ratios (femaletredd,femalelmale) of fish passed above TMD
(adjusted for harvest and fall-back, if possible). .

Summer Steelhead
During summer steelheadescapeinentsurvey~, we observed 35 adults on roods, six·adults

holding (peak counts) and 87re<tds (3.3/mile) along 26.5 miles onateral tributaries of the upper.
Umatilla River (Table G-l). ODFW conducted escapement.surveys 008.8 miles of Birch Creek
tributaries.and enumerated 39r¢dds(4.4/mile;, Tim B"iley, ODFW, personal communication).
Scales were sampled from three carcasses, 'three adults trapped in the rotary screw trap(RM 42.2)

, and three from the water intake at TMD. Most biological data (age, sex, length and scales) were
db.mined from the natural brood trapped at TMD and held. at MinthCim Springs. If desirable,
additional adults could be sampled at Westland.when the Trap and Haul Project operates..

_ ConditionsJor surveys were generally excellent in th~ smaller tributaries from March 8
through April J8.. Heavy rains and high water in tate April made su,rvey conditions poor through
May. A sqrvey of Squaw Creek (May 18) indicated that previously marked ~edds were no longer
visible. Escapement surveys of summet: steelhead were terminated -for the year. -

/ -
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Summer steelhead redd data can not be utiliied as an annual index of abundance because
conditions for observing the escapement vary too much from year to year. Summer steelhead
redds are perhaps the most difficult of Oncorhynchus to enumerate because of the variation in the
size of spawning fish and the number of false roods. Resident rainbow trout also spawn at the
same time and often in similar substrates..

Steelhead escapement surveys in years with low snow pack and low precipitation can yield
valuable information.~ Some trends can be documented fot smaller systems and surveys can assist
biologists in quantifying fishery values of streams. Single surveys once a year to enumerate
steelhead redds were of limited value in the Umatilla River Basin. Detection of redds has been
difficult just two weekS after redd construction. Furthermore, substrate movement during freshets
can concealredds. Because of the variables discussed above,and factors such as harvest, there
was not a good correlation between summer steelhead released above TMD and redds/mile (Table
G-2).

Surveys during low flow years indicate that Meacham Creek and tributaries are probably
the most important summer steelhead spawning areas ib the Umatilla River Basin followed by
Squaw Creek (Table G-3, Figure A-4). Based on CTUIR and bDFW surveys, East Birch Creek
and Pearson Creek are also important summer steelhead spawning tributaries.

Sprin& Chinook Salmon
During spring chinook salmon escapement surveys, we enumerated 90 redds (1.6/mile)

sampled 217 carcasses along 55.8 miles of the Umatilla River Basin between May 30 and October
2, 1995 (Table G-4, Figure A-4). We recovered 49.3% of the 440 spring chinook salmon
released above TMD. A total of 60 CWTs were removed from 78 adipose clipped spring chinook
salmon found during surveys. Dispositions of spring chinook salmon enumerated at TMD from
1989-95 are presented in Table G-5.

Survival to spawning of spring chinook salmon above Pendleton varied greatly between
areas. Survival of adults to spawning was again highest in the colder headwaters and decreased
downstream as water temperatures increased. Survival to spawning (based on carcass examination)
was 92.9% in the North Fork of the Umatilla River, 81.4% between the Forks and Fred Gray's

. Bridge (RM 90-80), 63.2% from Fred Gray's aridge to the M~cham Creek confluence (RM 80
79), and 37.7 % from the confluence of Meacham Creek to Thornhollow Bridge (RM 79-73.5)
(Tables G-6 andG-ll). The percentage of the carcasses sampled this year that had successfully
spawned was the lowest observed to date, 66.8%. Zimmerman (CTUIR, personal communication)
rioted that approximately 33 % of the spring chinook salmon enumerated at TMD during April
through June, 1995, were injured. To assist the rapid development of a naturally sustaining
population of spring chinook salmon, adults should be hauled to Corporation (RM 89) for the next
five years (one cycle). Spring chinook salmon released in the lower river have often failed to
migrate to the cold. :r:elative pristine, headwaters.. Many chinook died before spawning because of
high water temperatures ,(Brett 1952, Black 1953). Others spawned in locations' where survival of
their progeny was likely poor because of high incubation temperatures. This has been especially
evident in Meacham Creek and the mainstem Umatilla River below Meacham Creek. Hauling
adults to the headwaters would increase egg deposition into quality habitat. Egg to fry and fry to
parr survival would improve because of the cooler incubation temperatures and better rearing
conditio~s. .
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Fall Chinook and Coho Salmon
Adult returns in the fall of 1994 included 711 fall chinook salmon (greater than 610 mm)

(688 at TMD and 23 'below) and 1,003 coho salmon adults (greater than 457 mm; 984 at TMD
and 19 below; Table G-7, Figure A-4). Fal1 chinook and coho salmon escapement surveys were
conducted from October 27 through December 19, 1994. Eighty-two fall chinook redds, 24 coho
salmon redds and seven unidentified salmon redds (112 total redds, 2.6/mile) were enumerated.
Forty-nine fC!lJ chinook and 41 'coho salmon carcasses were sampled along 42.3 miles of the
mainstem Umatilla River aboveTMD (Table' 0-8). During, past years, the majority of adult fall
chinook and coho salmon were nearly ripe when captured at TMD. After beinghauled to the
Yokum or Barnhart release sites, most spawned immediately in the general area. The fall of 1994
was. the first year significant numbers of adult fall chinook and coho salmon were rele;lSed above

. TMD well before reaching maturity. The majority offall chinook and 'coho redds were observed
from Mission to 'Thornhollow Bridge (RM 6O..0-n.5) with the highest concentration from Missio.D
to Minthorn Springs (RM 60.0-63.8). Fall chinook and coho salmon still spawned in the vicinity
of Barnhart and Yokum, but water clarity was poor for accurate surveys. Surveys were not
condu~ted from TMD to Echo Bridge (RM 26.3) because of poor conditions. BelowTMD, redds ..
were not enumerated because of poor water clarity. Twenty-five fall chinook and 19 coho sJl1mon
carcasses were'sampled (fable G-9).

Enumerating adult fall chinook and coho salmon redds and carcasses does not a provide a
good indicator of spawning distribution or succ~s because survey conditions were too poor during'
late fall. Radio telemetry may be a better tool to determined spawning distribution of fall chinook
and coho salmon. '

Task 6.4: Calculate fecundity of fish' found on spawning grounds. &timate the number of
eggs/rood and total eggs deposit~ by stream reach,stream a:nd dr~inage.

The potential egg depositi9n of spring chinook salmon in the Umatilla River (above RM
51) during 1995 was approximately 90 redds x 4,376 (average fecundity, Table G-IO), minus
3,607 (eggs retained) = 390,233. Based on previous surveys, we assume few spring chinook
salmon successfully spawn below the mouth of~McKay Creek. Few spring chin~ok salmon
carcasses have been found below RM S1. Furthermore, the potential for natural production of
spring chinook salmon in this reach is minimal because of high water temperatures.

Estimates of egg deposition by summer,steelhead, fall chiilook and coho salmon were
difficult to calculate because of ppor survey conditions during spawning season. However,
previous surveys indicated that prespawning mortality for these species has been'minunal '(CTUIR

, research records). During the fall of 1994, survival to spawning above TMD was estimated from
carcasses at 95.7% for fall chinook and 94.3 % for: coho salmon. Egg deposition by fall chinook
females would be about 1,076,000, assuming 95.7% spawning success, 301 females above TMD
'and a mean fecundity of about 3,735 eggs/female. Egg deposition by coho would be
approximately 884,000 based 01194.3% .spawning success, 398 females and a mea,n fecundity of
2,356 eggs/female. " .

Steelhead egg deposition of approximately 4,887,000 was derived from 862 females (887
released above the TMD minus 51 adults harvested, with a 50-50 sex ratio) with a mean
fecundity/female of 5,669, and assuming survival through spawning near 100%. While this
provides an estimate of potential egg deposition, a better measure of reproductive success may be
derived from estimating fry 'abundance the Jollowing summer ~
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Task ~6.5: Compare Umatilla Basin spawning survey findings with other salmonid
popuiations in the region if available.

In the Umatilla River rood index area (RM 78.9 to 89.9), we observed an average of 5.8
(3.9 to 8.7) spring chinook salmon redds/mile during the last five years. In Catherine Creek
during the same period, spring chinook redds averaged 8.6/mile and ranged from 2.0 and 16.5
redds/mile. The Upper Grande Ronde index area redd counts averaged 3.5 roods/mile and varied
between 0.4 and 8.6 redds/mile from 1991 to 1995. The Imnaha redd index ranged from 2.5 to
27.5 redds/mile and averaged 10.8 during the same period. Only spring chinook salmon redd
counts could be compared because of inconstant methods and variable survey conditions associated
with spawning surveys for fall chinook salmon, coho salmon and summer steelhead.

OBJECTIVE 7: Smolt Trapping

Task 7.1: Install and operate rotary screwlraps in Umatilla River below the mouth of
Squaw Creek (RM 76) and below the mouth of Birch Creek (aM 48).

The rotary screw trap in the Umatilla River at Tumla (RM 76) operated 63 of 113 days
from S'eptember 21, 1994 through January 13; 1995. High flows, ice buildup and damage" to the
trap prevented continuous operation of the trap at this site. The trap captured 596 juvenile
steelhead. Mean trap efficiency rate was 9.9% for juvenile steelhead (51 recaptured from 516
marked and released). A total of 1,368 juvenile chinook salmon were captured. Mean trap
efficiency rate was 28.8% for juvenile chinook (347 recaptured out of 1,207 marked and released;
Table H-l, Figures H-l Through H-4). On January 14, 1994, the trap and mooring systems were
damaged during high flows and the river channel changed making the Tumla site unsuitable.

The rotary screw trap at the Imeques C-mem-ini-kem site (RM 79.5) operated 43 out of 43
days from M.ay 5 to June 16, 1995, and captured 304 juvenile steelhead. Mean trap efficiency rate
was 6.6% for juvenile steelhead (18 recaptured from 273 marked and released). A total of 102
juvenile chinook salmon were captured. Mean trap efficiency rate was 10.5% for juvenile chinook
(11 recaptured out of 95 marked and released; Tables H-l). Peak catches of juvenile steelhead and
chinook salmon occurred in October,. April and May. .

The rotary screw trap at the Barnhart site (RM 42.2}operated 87 out of 125 days from
March 3 to June I, 1995. The trap captured 105 natural juvenile steelhead, 247 natural juvenile
chinook salmon, five natural coho, 6,265 hatchery juvenile chinook salmon, 467 hatchery
steelbead arid 16,844 hatchery coho. Mean trap efficiency rates for salmonids ranged from 2.3%

. to 5.7% (Table H-l).
Several uncertainties affect the evaluation of trap data regarding naturally produced smolts

emigrating from the basin. These uncertainties include large day to day variation in trap catch
rates, lack of recaptures, low catch, winter mortality of fish moving past,the trap in the fall before
they leave the basin in the spring, the unknown number of salmonids passing the trap during the
days the traps were not operated and the unkDown proportionof the steeIhead captured that were
resident trout.

Nineteen bull trout were captured in the traps from October 4, 1994 to June 5, 1995
(Table 1-5). In comparison, 139 bull trout were trapped during the previous season (fall of 1993
and the spring of 1994). This was likely because of trapping at RM 76 during the fall of 1994 as
apposed to RM'79.5 during the fall of 1993 (Table 1-5). The 15 bull trout trapped in October and.
November, 1994, averaged. 279'mm (fork length; SD 50.3 n= 15) in contrast to the four trapped in
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May and)une, 1995, which averaged 152 mm (SD 12.9). The trend of larger fish being captured
in the fall was similar during the previous two years.

Task 7~2: Install and operate modified pipe traps in Bir<;h Creek.

The pipe traps were not installed or operated in Birch Creek.

Task 7.3: EStimate trap efficiencies.. .

See Task 7.1.

Task 7.4: Freeze brand fish for interrogation in the lower Umatilla And Columbia Rivers in
coordination and :cooperation with ODFW and the Fish Passage Center.

Freeze branding was postponed until the fall of 1995.

Task 7.5: ReconstruCt emigration .timing and minimum survival rates.

Emigration from the headwaters (past RM79.5) by juvenile steelhead and chinook salmon
during the last two years peaked' in October and again during April and May (FigUres H-5 through
8-10, CTUIR 1994, Contor et al. 1995). Fish continue to move downstream throughout late faU
and winter at lower rates. Apparently, portions of the population move mit of the headwaters ih
the f~1 to~tilize habitat made available as.water temperatures drop-below 200G (68DF). .
Considerably more Juveniles (1l,035 to 1,093) were esiimated to have emignlted past Tunila in the

- fall than past Imeques C-mem-ini-kemJn the spring. This disparity was only partly explained by
the difference in trapping duration in the fall and the exClusion of Meacham Creek migrants in Ute
spring. Peak migration during the fall from the headwaters was Consistent with the previous
trapping season in the Umatilla River'(Contor et aI. 1995).3Od in Lookingglass Creek (Lofy and
McLean 1995a, 1995b). Chinook captured in the fall at Tumla (RM 76) averaged 20 mmlonger
than thos,e captured in the spring at Imeques C-mein-ini-kem (RM 79.5; Figure H-:}). During the

. fall, chinook lengths at Tumla were similar to those captured at Barnhart (RM 42.2) in the spring.
Survival rates were not estimated because Task 7.4 was postponed·.

Task 7.6: Design and conduct an eight month mark retention study•.

The mark retention study was postponed until 1995-96.

OBJECTIVE 8: Tribal Harvest

Tasks 8.1 and 8.2: Design and implement creel and. phone surveys to estimate tribal harvest
of adult anadromous salmon. .

Tribal steelhead angling in the Umatilla River was monitored 550 hours during 44 days
from December, 1994 through April, 1995.. Thirty-five tribal anglers were interviewed one or
more tim~· either while fishing or during telephone interviews. Thirty adultsteelhead were
estimated to have been harvested (25hatchety and five natural) by tribal anglers. They reported
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catching and releasing another 12 steelhead; Reported catch rates for tribal anglers ranged from
80 hours/fish to 7.5 hours/fish. Mike l-byes (ODFW. personal' communication) estimated non
tribal anglers harvest an additional 21 steelhead (below the reservation boundary). There was no
tribal season on spring chinook salmon during 1995. Harvest of fall chinook and coho salmon was
minimal as very little angling effort was observed as a· result of poor returns.

OBJECTIVE 9: Age and Growth

Tasks 9.1 and 9.2: Age analysis of adult and juvenile salmonids.

Based on scale analysis. 46.4% of Umatilla River natural adult summer steelhead returning
to spawn in 1995 were from the 1990 brood year, 33.9% were from the 1991 brood year. and
19.6% were from the 1989 brood (Tables 1-1 and 1-2), Sixty-four percent of the steelhead
sampled reared for two years in fresh water before emigrating while 36% reared three years
(Table 1-3).

During 1995, we collected and .aged scales from 448 natural juvenile steelhead from
Coonskin. Moonshine, Cottonwood, and Mission Creeks, and the UniatilIaRiver (RM8L8-89.6).
An additional 303 scale samples were collected during index surveys. '.

Juvenile steelhead were the most abundant salmonid captured during biological surveys.
From 87.7to 96.2% of steelhead sampled were 0+ or 1+ while 3.8% to 12.3% were age 2+ or
3+. Only one 4+ fish was sampled. Age structure of steelhead sampled in 1995 was similar to
1993 and 1994 findings (CTUIR 1994. Contor etal. 1995). Mean length, range and standard
deviation by age class of sampled juvenile steelhead, and an expansion of age classeS (by length)
for all steelhead are presented in Table 1-4. Age structure of 272 steelhead collected from index
sites was 26.6% 0+,48.5% 1+. 22.8% 2+, 1.5% 3+ and 0.7% 4+. Scales from spring,
chinook carcasses indicated that 91.4% of adults returning in 1995 were from'the 1991 brood and
8.6% were from the 1990 brood.

Attempts were made to separate hatchery and natural ,spring chinook salmon adults by
examination of freshwater'growth, circuli counts to the first (freshwater) annulus. A total oi20
scale samples of adipose clipped and coded wire tagged adult spring chinook salmon were
compared with 20 scale samples of unmarked adult returners. .
... Most freshwater circuli counts from hatchery spring chinook salmon ranged from 20-40
while most unmarked salmon ranged below 16. However, 40% of the freshwater circuli counts
from CWT spring cninook salmon released during November in 1992 (1991 Bonneville brood)
overlapped with circuli counts from unmarked salmon. Since 100% of salmon from the 1991
Bonneville brood were not marked, we could not use circuli counts to determine the origin of the
unmarked salmon.

Limited scale analysis indicated that most bull trout were age three and four years old (2+
and 3+, Table 1-5). Ten bull trout (165 to 290 mm) were age three and six were age four. (225
and 320 mm). Scales patterns indicated that growth was slow during the first two years and then
increased rapidly. Most of the bull trout captured in the rotary trap at RM 79.5 have been
captured in late October and November. Many had crooked but healed lower caudal fin rays,
indicating that they apparel1tly spawned at least once. None of the bull trout observed or sampled
during the fall at the rotary screw trap were sexually mature.
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OBJECTIVE 10: Genetic and Ecological Effects of Supplementation

T~k 10.1: Establish a genetic baseline database front native steelhead.

This work was conducted and reported by c.urrens and Schreck (1993) 1995). Their
efforts provided a genetic baseline for future comparisons.

Task 10.2: Review literature olfeffects of hatchery-reared salmonids on naturally produced
salnioilids.

The primary goal of "supplementation" as applied to steelhead in the Umatilla River Basin
Restoration Project was to increase natural production and produce surplus ·adults for harvest
(CTUIR 1984) ODFW 1986). The effects of releasing hatchery reared salmonids sympatric to
wild and natural salmonid populations has been explored from a variety of perspectives. Strategies.
to examine -~is topic have ranged from monitoring genetic heterozygosity and the persistence of
unique alleles to evaluating the performance of hatchery and wild salmonids spawning naturally.
Sorn.-e researchers have suggested that' hatcbery programs may decrease the production of natural
s"almonids (Nickelson et al. 1986) Vincent 1987, Leider et al. 1990) Flemming and Gross 1991).
Others have advised using supplementation to restore and enhance natural populations (CTUIR
1984) ODFW 1986, Bowles and Leitzinger 1991).

The effects of supplementation on the genetics Qf n:atural populations has been of prime
concern. in the fisheries literature (Reisenbichler and Phelps 1989, Meffe. 1992, Steward and
Bjornn 1990). Research in stock genetics has demonstrated that hatchery spawning practices can
have a variety of effects on population genetics. Allendorf and Phelps (1980) found hatchery
cutthroat trout (Oncorhynchus clarld) had lost genetic variation over time. ReisenbiChler and - "
Phelps (1989) found significant genetic differences between hatchery and wild steelhead in
northwest Washington. They attributed~ these genetic differences to hatchery broodstock selection
and· spawning practices. Ferguson et at. (1991) found ancestral and descendent rainbow trout had
no significantly different allelic frequencies when modem breeding techniques_were practiced.
Byrne et. al(1992) modeled the genetics of steelhead supplementation strategies using an equally
fit broodstock with different alleles. He demonstrated that often "supplementation of native stocks
with hatchery fish caused replacement) not enhancement of native fish."" Byrne's et. al (1992) and
Meffe (1992) both emphasized that to enhailce}Jatl:!ral steelhead,carrying capacity of the rearing
and migratory habitat must be restored and maintained.

The Umatilla hatchery program mininiizes 'genetic risks by breeding primarily endemic,
naturally produced steelhead with modern techniques (matrix spawning). Currently, we estimate
there are few risks to the genetic integrity of the. natural steelhead population.

Supplementation may impact survival, growth and behavior of natural salmonids through
predation) competition" disease transmission, and behavior'modification. Predation on natural
salmonids by hatchery juveniles occurs when. larger sized hatchery smolts are introduced in
systemS with natural salmonid fry and parr. Predation by hatchery fish on wild fry has been
documented) however researchers report that hatchery steelhead smolts prey primarily on
macroinvertebrates (parkinsonet aI. 1989, Hillmailand Mullan 1989, Steward and Bjornn 1990,
Cannamela 1992).' However, Horner (1978) found s0!lle hatchery. steelhead became highly
piscivorouswith salmonids comprising 50% of their diets. Cannameia (1993) examined the
stomachs of 6,700 hatchery steelhead smolts for predation on naturally produced chinook fry.
Cannamela estimated hatchery smolts preyed on chinook fry at low rates (0.00148 fry/smolt) .
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However even at the low rates, 24,000 fry were estimated to have been eaten in 1992 by 744,000
hatchery steelhead smolts released into Idaho's upper Salmon River.

Competition and displacement occurs when individuals cQmpete for limited resources
(Chapman 1966, Everest and Chapman 1972), Evidence for increased competition of food and
space was minimal in the Umatilla Basin. Hatchery releases generally occur during moderately
high flows when space and food do not appear limiting. Furthermore, hatchery salmonids released
into the Umatilla River begin their down stream migration directly after release. During
electrofishingsurveys (1993-95), few residual hatchery fish have been captured. Boston Canyon
Creek, near the Bonifer Acclimation Facility was an exception. We estimated 1,100 hatchery
steelhead residualized there in 1993. Natural steelhead over 75 mm appeared to have been
displaced by hatctiery steelhead. Researchers report that most residualsr~main near the point of
release (Cannamela 1992, 1993, Hillman and Mullan 1989). Hatchery residuals in the Umatilla
Basin exhibit the same behavior. We estimated that approximately 4,000 hatchery steelliead
residualize each year in Boston Canyon Creek, Meacham Creek, Minthorn Springs Creek and in
the mainstem Umatilla River (Appendix E, CTUIR 1994, Contor et. al 1995). This was a
residualization rate of 2.7% and represents 0.6% of the total juvenile steelhead in the basin.
Residualization rates in the Umatilla were similar to Viola and Schuck's (1991) findings in
southeast Washington (9.9% in early summer to 0.8% in October).

Hillman and Mullan (1989) observed altered behavior of natural chinook fry in the
presence of hatchery reared chinook. Natural chinook fry not subject to the hatchery releases
showed no change in behavior. However, natural chinook fry behavior did not change when
hatchery steelhead were released. Vincent (1987) demonstrated dramatic increases of natural
brown trout (Salmo trutta) and rainb'ow trout populations once stocking hatchery rainbow trout
ceased. Vincent reported that stocking increased the natural mortality rates of wild trout.
Bachman (1984) observed frequent and long antagonistic encounters between hatchery reared trout
and wild trout which often resulted in exhaustion of the wild trout and disruption of the stable
social structure. Poor survival, excessive activity and energy expenditure for "unnecessary
aggressive behavior" by ~atchery trout was also reported by Mesa (1991). Except for limited
effects at the highest stocking rates, Petrosky and Bjornn (1988) found.that stocking rainbow trout
did not change the abundance, survival and growth of wild rainbow and cutthroat trout.

- .

Competition, p.redation and behavioral affects on natural salmonids from hatchery releases were
estimated to be low in the Umatilla Basin. We estimated that effects were low because
management limited the duration of temporal and spacial overlap of hatchery and naq.lCally
produced salmonids. Furthermore, the overlap does· not appear to occur during summer low flow
periods when food and space appear most limiting.

Task 10.3: Identify acceptable levels of impact from steelhead supplementation on natural
steelhead and native trout.

Preliminary levels of acceptable impact from supplementation were determined and include
the following: 1) small genetic changes are acceptable if they are near the scale of background
genetic drift; acceptable levels would be near Nei's genetic differences of 0.02 (Nei and
Roychoudhury 1974) and nucleotide diversity or 0;0003 as these levels would be impossible to
differentiate from background noise currentlyJound during two years of sampling (Currens and
Schreck 19~5); 2) residualization rate of five percent or less, and 3) a 10% decline in the number
of natural spawners. Approximately 100 natural adults (5-10% of the run) are currently taken for
artificial production each year. During poor return years, we supplement the natural brood stock

41



with hatchery adults (Rowan 1995). Management has defined the acceptable reduction of natural
adults., by practice, at approximately 5-10% of the ruil. To date, no evidence exists that shows
supplementation has significantly changed the number of returning natural adults. The relationship
between adult returns and flows two years earlier h~ remained consistent since substantial
supplementation efforts began in the mid 19808 (Figure 13-1 and B-2). Supplementation was
expected to increase the natural returns. While an increase in natural aduit s~eelhead was not
evident, neither was there a marked decrease. Our fmdings in the Umatilla Basin appear to concur
with carrying capacity theory and with Byrne's (et aI. 1992) and Bowles and Leitzinger's (1991)
suggestions that riatural rearing and migration~l habitat must be restored and maintabled to' increase
natural production.

Tasks 10.4 ~nd 10.5: Examine the utility and feasibility of observing behavior and densities
of naturally produced salmonids in treatment a~d control areas before and after .
·releaSes othatchery smolts, and the extent of residualization of hatchery smolts and
the effects on naturally produ~d salmonids.

_ The options of coriductirig residualization studies and monitoring behavioral. responses of
naturally produced salmonids to hatchery releases were examined and found to be feasible but of
lower priority. Electrofisbing data indicate that most hatchery fi~h move. out of the summer
rearing areas soon after release (Appendix E, CTUIR 1994, Contor et al. (995). Based on the
research findings and as discussed above in Tasks 10.1-10.3, managers and researchers· on the
UMEOC did not recommend conducting steelhead behavior or residuaIlzation studies at this tilne.

OBJECTIVE 11: Supplementation Effects on Natural Steelhead

Task 11.1: Combine, eXamine 'and summarize data gathered in objectives 1-10 ~hat w9u1d
indicate enhancement of natural steelheadthroiIgh hatch~ry supplementation.

Production. and release of hatchery steelhead in the Umatilla River Basin from 1981 ~o

1991 has returned 3,306 adult hatchery steelheacJ to TMD (as of June, 1995). From 1981 to 1990,
1,174 naturally produced adult steelhead were taken for hatchery broodstock. We estiIIiate that
2,844 natural steelhead would have been produced from those adults. To 'date, supplementation
has returned approxiniately462 additional adult 'steelhead toTMD (fable H-2). Assuming
hatchery steelhead spawn and produce natural progeny equally as well as natunil steelhead, the .
supplementation project would be considered marginally successful. There was some doubt that.
hat.chery steelhead can naturally reproduce at the same rate as natur~ steelhead. Chilcote et aI.
(1986) and Campton et al. (1991) concluded that hatchery steelhead.reproduced at 28% and 15%
the rate of natural steelhead, respectively. Leider et aI. (1990) foup.d that the progeny of hatchery
steelhead did not survive as well as progeny from natur31 steelhead. Nickelson et aI. (1986) found
that supplementing hatchery coho salmon ('educed the number of wild coho juveniles but did not
increase the number of adult returns. We speciIhite that Umatill!l River hatchery adults reproduce
at higher rates than. Campton's et al. (1991) estimates because Umatilla steelhead are progeny of
natural steelhead bred with modern techniques. However, we have no data to cOnfirm ,this
supposition. _

The benefits to natural steelhead from supplementation appear to be limited at this time,
probably because hatchery steelhead have notreturned favorably. Smolt to adult survival estimates
of hatchery steelhead (1987 to 1991 brood) ranged from 0.02 to 0.94% with at mean of 0.39%
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(Rowan •. CTUIR. personal communication). Since 1991. smolt quality and down stream passage
has greatly improved and subsequent adult returns are expected to reflect these advancements.
However. there remains a distinct probability that-at least as many natural adult steelhead would
have been produced without supplementation efforts. As Byrne (et al. 1992) suggests.
supplementation may replace natural steelhead with hatchery steelhead. This would be expected if
Chilcote's et aI. (1986) and Campton's et al. (1991) findings hold true for Umatilla River hatchery
steelhead spawning success.

We also explored carrying capacity theory in relation to the effects of supplementation on
the natural production of steelhead. Adultsteelhead taken from the natural spawning population
for broodstock may have been surplus. Under this scenario•. their loss did not affect natural
production because carrying capacity in the Umatilla Basin had already been reached (under
current habitat conditions). Some evidence of a carrying capacity has been found and was
summarized in Appendix E and reported in previous progress reports (CTUIR 1994. Contor et al.
1995). Densities of juvenile steelhead were often as high as 100 fishlloo m2 and have been as
high as 222 fish/IOO m2

• Areas surveyed with few or no steelhead had poor environmental
conditions. Additional steelhead produced through supplementation efforts would probably not
have survive<l in the poor habitat any better than .existing steelhead. Therefore,' no net increase in
natural production would be expected. - Furthermore. the flow/steelhead relationships plotted in
Figures B-1 and B-2 indicate that additional spawners may not produce more adults unless rearing
and passage conditions improv.e. The fact that high steelhead densities exist in even moderately .
suitable habitat throughout the Umatilla Basin suggests that habitat may already"be fully seeded.
Under a fully seedeCI scenario. supplementation designe<l"to increase natural production would have
marginal success and would' simply replace n~tural steelhead With steelhead of hatchery origin
(Byrne et al. 1992). Supplementation has produced hatchery steelhead for harvest and ,allowed
natural fish to become protected under catch and release regulations. Aggressive habitat
improvement projects (past, present and future) are expected to increase suitable habitat throughout
the Umatilla River Basin. In summary; available data (through 1995) does not indicate that
,steelhead supplementation has reduced the number of natural adult steelhead spawning in the
Umatilla Basin.' '

Task 11.2: Examine potential tests to better evaluate supplementation•

. Managers expect positive results from supplementation efforts and would like to document
resul!s for effective evaluation. Identifying levels of acceptable risk and negative impacts requires
adequate"measurement. However. researches and manage(s concur that it is difficult to develop
reliable methods to measure supplementation effects. Setting up replicate tests with effective
experimental controls in the field is challenging. Furthermore. moderate affects of
supplementation may be difficult to separate from effects of environmental stochasticity.

A management paradox may evolve if natural populations begin to decline. Increased
supplementation would probably be implemented to "rescue" the natural runs. However. without a
good measurement of supplementation effects, there remains a probability that supplementation
replaces natural steelhead with hatchery.steelhead as predicted by Byrne (et al. 1992). Increased
supplementation could either solve the problem or magnify it. '

Managers need reliable measurements of supplementation's effect on natural steelhead.
Several strategies.were examined. that would assist in monitoring and evaluating the effects of
supplementation on natural steelhead. Several of these strategies are being implemented and
include monitoring genetic and phenotypic variation. adult returns, smolt production and smolt to
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adult survival.. However, the complicated effects of multiple environmental factors could mask
effects of supplementation.

Additional. strategies. include,tests with controls and treatments. Weits could be used to
control the number and type of adults allowed to att~mpt spawning in Meacham Creek
(supplementation) and Birch Creek (natural). However, weirs are expensive, sometimes
ineffective at ~igh flows, and may impede or prevent beneficial (natural) movements of salmonids
between subpopulations. .

A new tecbnique to mark steelhead progeny may be available soon. Unique, benign,
biologically compatible compounds would be used _as artificial markers of female spawner:s
progeny. The process would be similar to Rieman's work (Bruce Rieman, USFS, personal
'communication) with natUral levels of selenium. Based on selenium concentrations in otoliths, he
Was able to determine if juvenile sockeye salmon in Redfish Lake, Idaho, were progeny from
resident or anadromous female parents.- For supplementation evaluations, a compound would be
injected into adult hatchery females collected at TMD. The compQl1nd would bio-transfer to the
gametes before the female spawned naturally in the wild. The indicator would be permanently
incorporated into the progeny's otolith. Each progeny 'would:retain the mark througho!Jt life. The
proportion .of the naturally produced steelhead' with this mark would indicate the level of success
from supplementation efforts (adjusted by on marking and retention rates).. ApprOXimately 200
adults could be sampled each year from brood stock, from carcasses found duri!1g spawning
surveys and from spawned out adults collected at TMD and WestlaJidDam. Juveniles collected at
downstream migrant traps could also be sampled. While the technique has been met with
optimistic expectations when discussed with researchers throughout the region, no compound or
delivery technique has been developed and tested. CTUIR and ·UMEOC will continue to discuss
and coordinate various approaches and techniques to evaluate supplementation.
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APPENDIXB

Table B-1 •. ~'Estimated Natural Populations of Summer Steelhead and Spring Chinook- Salmon
in'the Umatilla River Basin.

Suitable Suitable
MaiDa!em Reaches llDll Tn'bularie$ in the Reach Miles 8TSI Tolld -Miles CHI TolBl
UmaliI/a Riv.er &sin Miles (81'S) Mile S1'S (CHS) Mile CH
Umatilla River: RM ()"21.2 .21.2 0.5 1'000 500 0.5 50 2S
UiniltillaRiver: 27.2·54 28.9 0.5 1'000 500 0.5 50 2S
Umatilla River: 55.3-60.8 5.5 0.1 0 O. 0 0 0
Umatilla River. 60.8-64.2 3.4 *1.6 *22 *35 *0 *0 *0
Umatilla River: 64:2·81.8 17~6 *17,6 *1.650 *29.040 *17.6 *1.250 *22.000
Umatilla River. 81.8-89.6 1 *1 *8.392 *58.144 *7 *1.441 *10.087

SublolJll 89,6 . 28.2 0 88;819 25.6 32.137
Butter Creek 95 0 '0 0 0 0 0
Alkali CIIDY<:Jn .20 0 0 0 0 0 0
Spear canyon 12 0 0 0 0 0 O·
Coombe Canyon 18 0 0 0 0 0 0

.McKay Creelc 80 0 0 0 o· 0 0
Tutuilla Creelc 12 0 0 0 0 0 0
Patawa Creek 16. 0 O· 0 0 0 O'
Wtldhome Creek 90 *0 *0 *0 *j) *0 *0

Sublola1 343 0 0 0 0
Birch Creek Hi. 0 0 0 0 0 0

Stewart Creek 12 0 0 0 0 0 0
Weat Birch Creek 20 16 *1.509 *24.144 *0 *0 *0

Bridge Creek 9 3 100 300 0 0 0
Bear Creelc 13 10 500 5.000 . 0 0 0
SlllD1ey Creelc 6 4 100 400 0 0 0
Wdiow Sprina Can. 7 4 500 2,000 0 0 0

&1st Birch Creek 18 15 *4,916 *13.740 *0 *0 *0
Wagner creek 8 0 0 0 0 0 0
Sprina HoUow 1 0 0 0 0 0 0
Clilifomill 6 0 0 0 0 0 0
CreckPeanon Creek 12 11 4'500 49,500 0 0 0
Soulh ClII\YOD Creek 5 4 1.000 4.000 0 0 0
WedgtIIe Canyon 2 2 5,500 11.000 0 0 0

Subtotal 141 69 110.084
Mission Creek 7 *3 *279 *837 *0 *0 *0
Cottonwood Creek 5 *2 *292 *584 *1 ~22 *22
MOOIlllhine Creek 4 *2 *567 *1.134 *1 *0 *0
COODBkin Creek 4 *2 *712 *1,424 *1 *9 *9
Bucbn>o Creek 6 *3.3 *.'200 *3.961 *0 *0 *0

SublGlal 26 12.3 1940 : 31
Squaw Creek .0 *8.15 *4.367 *38.211 , *8.75 *126 *1.102

Batchelor Creek 3 1 1.000 1.000 1 50 50
littlcSquaw Creek 4 1.5 1.00Q 1.500 1 SO 50

Subtolal 17 11.25 40.711 10.75 1,202
Meacb8.m Ctt.e1:. Lower 15 miles 15 *12.9 *5.576 *71.930 *12.9 *500 *6.450
~ CuyonCreek . 4 *2· *1.650 *3.300 *0 *0 *0
line Creek 3 *2.4 *1.931 *4.634 *0 *0 ·0
CIlIllp Creek below falls 3.1 *3.1 *2.144 *6.646 ·0 *0 *0
CIlIllp Creek lII:>ove falla 0.2 *0 *0 .*0 *0 ·0 *0
CBIDp CRldl: In'bUlaly 2 *0 *0 *0 *0 *0 *0
North Fork MeadJ;un Creek 10 8 4.500 36.000 4 1000 4.000

Bear Creek 4 3 1.000 3.000 0 0 0
Pot Creelc 5 4 1.000 4.000 0 0 .0

Sublola1 46.3 35.4 ~ 171.220 16.9 - 10,450
Meacb8.m Creek'. Upper 21 miles 21 17 4.500 76.500 0 0 0

East Meacham Creet 4 3 3,000 9.00(1. 0 0 0
Owsley Credl;; 7 4 1,000 4.000 0 0 0

Butcher Credl;; 4 2 1.000 2.000 0 0 0
Bee.ver CRldl: 9. 3 1,000 3.000 0 0 0

Sub!otlII. 45 29 94.500 . 0 0
Ryan Creek: 6 5 4.500 22.500 3 100 300 .
8pb81c:d Credl;; 3 1 1.000 1,000 0 0 0
Bear Creek: - 3 1 1.000 1.000 0 0 0

Sub1Ola1 12 7 24,500 3 300
North Fort Umatilla 10 9~ S.5OO 49.500. 3 1,500 4,500

Coyote CRldl: 5 3 I,sOO 4.500 1 50 50
Woodward CRldl: 2 1 1.500 1,500 0 0 0
Jobmon Creek 2 1 1.500 1;500 0 0 0

Subtotal 19 14 51.000 4550
South Fort UIIIIIliJJIl - 11 9 3.500 31,500 4 :ioo 2.000

Buck Creek 6 5 2,500 12,500 2 500 1,000
'IbomalI CRldl: 6 5 2.000 10.000 2 500 1.000
Spring greek 5 - 4 2.000 8,000 1 SO 50
ShimmiehomCreek 5 4 2.000 8.000 1 50 50

Subtotal 33 27 70.000' 10 4.100

169.90 233.15 m.m 64.25 52.770

• &timatc:d fl'Ollleanpirical data
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APPENDIX C
Thermograph Loeations and Recorded Temperatures

Table C-l. TIu:nnographs in the Umatilla Riv~r.

Umatilla River (at Three Mile Falls Dam)
Umatilla River (at Three Mile Falls Dam)
Umatilla River (at Maxwell Canal @ new gage)
Umatilla River (near Dillon Canal. at gage 0310)
Umatilla River (nearF~ ClInal, at gage 0290) .
Umatilla River (near Yoakum, at gage 0260) .
Umatilla River (Near Rieth)
Umatilla River (Near Barnhart)
Umatilla River (Near Pendleton, at gage 0210)
Umatilla River (Near ODFW Office)
Umatilla·River
Umatilla River
Umatilla River (at USGS Gage)
Umatilla River (Below mouth ofN. and S. Forks)
Minthoi'D Springs (Near Umatilla RM 65)
Mis~ion Creel;:
Bu"karoo Creek
Squaw Creek
Little Squaw'Creek
N.Fork Umatilla River
S.Fork Umatilla River
S.Fork umatillB. River
Shimmiehom

crUIR
USBR
USBR
USBR
USBR
USBR
cruIR
crUIR
USBR
CTUIR
CTUIR
CTUIR
CTUIR
USFS
crum
CTUIR
crUm:
crum
crUIR
USFS
USFS
USFS
USFS

3.7
3.7 .
IS
24
28
37
49
425
55.2
56
785
79
81.7
89.5
In Springs
3 .

2
2
0.1
0.1
0.1
6
0.1

All Year
All Year
All Year
All 'Year
All Year

. All Year
Moved to 42.5
All ¥ear
All ¥ear
All Year
All Year
All Year
All Year
Feb.-Dec.
All Year
All ¥ear
All Year
All Year
All Year
Junc-Oi:t.
Feb.-Dec.
June-Oct.
June-Oct.

Temp-Mentor .
Hydrorilet
Hydromet
Hydromet
Hydromet
Hydromet
RrM2000
RTM2000
Hydromet
Temp-Mentor
Te!DP-M~ntor

Temp-Mentor
Temp-Mentor
Temp-Mentor
Temp-Mentor
RTM2000

.Temp-Mentor
Temp-Mentor
Tell1p"Mentor
Tell1p"Mentor
Temp-Mentor
Tell1p"Mentor
Temp-Mentor

Mea"ham Greek
Meacham Greek
Meachain Creek
MeachamC~k

MeacbamCreek
Bonifer Pond (near Meacbam C. RM 2.5)
Camp Creek
N.F. Meacham
N.F. Meacham
Bast Meacham
Butcher Creek

CTUIR
cruIR
crum
ODFW
ODFW
CTUIR
CTUIR
ODFW
USFS
cruIR
CI'UIR

C-l

2
S.lS
13
31.5
32.5
In Pond
0.6
0.1
2
0.1
1

All ¥ear
.All Year
Discontinued (lost)
All Year
All Year
All Year
All Year
April to Olltober
Juoe-Oct.
All Year
All ¥ear

Temp-Mentor
Temp-Mentor
RTM2000
Temp-Mentor
Temp-Mentor
Temp-Mentor
RTM2000
Hobo
Temp-Mentor
RTMlOOO
RTM2000

•



Wildhorse Creek (Mouth)
Wildhorse Creek (Below new project)
Wildhorse Creek (Above new project)
Wildhorse Creek (Near Adams)
Wildhorse Creek (Headwaters)

CTUIR
CTUIR
CTUIR
ODFW
CTUIR

o
9.5
11
13
26

All Year
All Year
All Year
All Year
All Year

Temp-Mentor
Temp-Mentor
Temp-Mentor
Temp-Mentor
Temp-Mentor

Walla Walla River CfUIR 8 All Year Temp-Mentor
Walla Walla River CfUIR 47 Au Year Temp-Mentor
S.F. Walla Walla CTUIR 0.5 All Year RTM2000
S.F. Walla Walla CTUIR 7. All Year Temp-Mentor
S.F. Walla Walla CTUIR 20 All Year" RTM2000
Elbow Creek (S.F. Walla Walla) ODFW 0.1 April-Dec HOBO
Burnt Cabin Creek (S.F."WalIa Walla) CTUIR 0.1 Discontinued RTM2000
Reser Creek (S.P. Walla Walla) CTUIR 0.1 All Year RTM2000
N.F. Walla Walla CTUlR 9,1 All Year Temp-Mentor
N.P. Walla Walla ODFW 6 April-Dec HOBO
N.F. Walla Walla ODFW 12 April-Dec HOBO
Pine Creek ODFW 20.5 All Year Temp-Menlor
Pine Creek ODFW 29 All Year Temp-Menlor

Birch Creek ODFW 3.5 All Year Teinp-Mentor
Birch Creek (near Sparks) ODFW 6.5 All Year Temp-Mentor
East Birch Creek ODFW 8.5 All Year Temp-Mentor
Westgate Canyon.(East Birch Creek) ODFW 0.75 All Year Temp-Mentor
Pearson Creek ODFW 4 April--Qct. Hobo
West Birch Creek ODFW 2 All Year Hobo
West Birch Creek ODFW 15 All Year Hobo
Butter Creek: ODFW 51 April-Oct. Hobo
Little Butler Creek (Near Gurdane) ODFW 7 April-ocl. Hobo
Little Butter Creek (Near Lena) ODFW 19.5 April--Qct. Hobo
Willow Creek ODFW - 61 April-Qct. Hobo
Willow Creek ODFW 77.5 April-Qct. Hobo
Rhea Creek ODFW 16.7 April-Gct. Hobo
Rhea Creek ODFW 35 April-Gct. Hobo
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Figure C-l. Maximum and Minimum Temperatures Recorded in the Umatilla River, Near Rieth. RM 49.5,
December 94 through May 1995 (TGUR9412.CH3). -
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Figure C-2. Maximum and Minimum Temperatures Recorded in the Umatilla River. Bamhart.~RM42.5.
February Through June. 1995 (TCUB9502.CH3).
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Figure C-3. The Maximum and Minimum Temperatures Recorded. the Umatilla River. near Barnhart RM 42.5.
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Figure C-5. Maximum.and Minimum TeinperaturesRecorded in Wildhorse Creek, RM 1.5, May, 1995 to
Jartuary, 1996 CfGWD9505.CH3).
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May, 1995 (TCCP9412.CH3). . .
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APPENDIX,D
Ph1sical Habitat Survey D~ta SUIIIIII8I'Y'Tables.

Table 0-1. The§tream, RM Range,RM Surveyed,Total Area, Range of Elevation, Number of Habitat Units and Date of Habitat Surveys.

Umatilla River
Moorishinc Creek
Mimon Creek
Cottonwood Creek
Coonskin Creek

81:S-S9.6 .
0.04.4
0.04.3
0.04.1
0.0-2.0

7.S
4.4
4.3
4.1
2.0

151,949 1,880-2,320 639 7/1S-Sn
11,213 1,400-2,590 594 8/28-9/5
9,994 1,270-2,200 812 8/15-9/11
15,431 1,330-2,200' 912 6120-811

. 5,860 1,420-1,890 626 6120-7/17

Table D-2. Summary of Habitat Quality Rankings from Habitat Survey Data, 1995 (AC = Active Channel).

!1!~i.!I~~111!~r.::~i!~~:·i;1l!!~·lJlllij·I·~III:·1:1(!:!~li:!!1:.I~i:~;t1i·il!l~!l~lj
Min Stream Temperature (C) 10.0

Max Stream Temperature (C) 32.0

Pool Area (%) 29.4

Mean Depth (m) 0.45

AC Width:Depth-AI1 Units 22.6

AC Width:Depth-Riffies 35.4

Dry Channel (%) 0.3

Undercut Bank (%) 8.6

Boulder Count 4,m

Wood Pieces (tI/l00m) l.S

Wood Volume (ur/IOOm) 2.1

'MCIID. Wood Complexity (#/unit) 1.3

Gravel(%of Wetted Area) 35

Silt-8and-Qrganics (% Area) 16

# ofArtificial Fish Passage Barriers 0

Mean Slope of atl Habitat Units 1.4

Eroding Bank (%) 7.1

Mean Surface Slope ofRiparian (%) 36

Mean Open Sky of All Units.(%) 49

Mean Riparian Canopy Closure (%) 29

Valley Width Index (VWl) 5.0

10.0

23.0

18.5

0.15

8.9

20.8

58;6

6.0

1,158

1.2

0.6

1.2

36

21

2.7

'6.0

23

44

1.6

10.0

D-1

6'.0 10.5

14.0 27.0

10.0 24.9

0.09 0.12

9.3 8.9

32.9- 20.8

76.3 49.2

8.2 10.9

35 522

6.6 3.4

1.6 0.9

1.6 1.5

44 37

24 32

2 3

2.8 3.3

21.3 12.1

20 ~18

38 47

12 2S

31.1 19.6

11.0

29.0

29.5

0.18

7.6

i9.2

0.2

11.2

307

1.6

1.2

1.5

34

31

3.1

13.2

23

41

23

. 11.5



Table 0.3. Habitat Unit Surrmuy for the Unntilla River, RM 81.8 to 89.6, July 18-Aug1.5t 7, 1995.

REACH 0 REACH 0

HABITAT DETAIL

Nurber Total Avg Avg Total Large Substrate
Habitat Type Units Length Width Depth Area Boulders Percent Wetted Area

(m) (m) (m) (m2) (#>O.5m) S/O Snd Grvl Cbbl Bldr Bdrk

---------- ---------
DRY UNITS 1 6 4,.4 0.00 24 0 0 10 40 40 10 0
GLIDE 63 1,321 7.6 0.47 13,871 558 10 13 33 28 13 -3

PooL-BACIG4ATE.R 42 316 2.3 0.30 755 62 16 20 31 22 9. 2
POOL-BEAVER DAM 1 67 7.8 2.00 519 0 30 20 20 10 10 10
POOL-DAMMED 5 92 6.7 0.56 680 22 12 18 32 26 12 0
POOL-ISOLATED 24 1,369 2.4 0~41 4,640 116 13 15 '33 26 10 3
POOL-LATERAL SCOOR 108 2,204 8.7 0.88 23,629 _ 493 6 12 '33 29 13 7
POOL-PLUNGE 3 28 6.7 1.02 250 13 13 17 33 20 13 3
POOL-STRAIGHT SCOOR 63 1,271 9.1 0.70 14,201 459 5 9 34 34 16 2
PUDDLED CHANNEL 6 224 1.9 0.23 461 4 5 12 35 37 12 0
RAPID/BEDROCK 3 21 5.5 0.33 131 10 0 ° 13 23 20 43
RAPID/BOULDERS 63 1,021 8.7 0.29 9,614 492 0 1 35 40 22 2
RIFfLE 206 5,525 8.9 0.26 60,403 1249 3 9 38 36 13 1
RIfflE W/ POCKETS 47 1,849 10.9 0.35 22,653 1282 4 10 32 34 19 0
STEP/BOULDERS 1 2 11.1 0.30 24 10 10 10 20 40 20 0
STEP/LOG 1 0 2.8 0.15 1 0 10 20 40 20 10 0
STEP/STRUCTURE 2 6 11.1 0.15 95 2 10 10 35 25 15 5

--- ----
Total: 639 15,322 8.1 0.4S 151,949 4m Avg: 6 10 35 32 14 3

HABITAT SUMMARY

Habitat Group
Total Avg Avg

No. Length Width O~pth

Uni ts (m) (m) (m)

Wetted Area Large Boulders Wood
(m2) Percent Nurber· #/100m2 Class

Dammed &BW Pools
Scour Pools
Glides
Riffles
Rapids
Cascades
Step/Falls
Small Streams (S8)
Dry

72 1,843
174 3,503
63 1,321

253 7,374
66 1,043
o 0
4 9
o '0
7 230

2.7 0.38
8.8 0.82
7.6 0~47

9.3 0.27
8.6 0.29

9.0 0.19

2.3 0.19

D-2

6593
38080
13871
83056

9745
o

120
o

485

4.34
25.06
9.13

54.66
6.41
0.00
0.08
0.00
0.32

200
965
558

2531
502

o
12
o
4

3.03 1.4
2.53 1.4
4.02 1.3
3.05 1.1
5.15 1.0
0.00

10.02 1.0
0.00
0.82 1.1



Table 04. StieamSurmlary for tile Urmtilla River,RM8L8 to 89.6, July 18-AaJ8IS 7. 1m.

. STREAM SJJMMARY UMATILLA RIVER

Total AVfjJ Avg

Number Length·Width Depth
Units Cm) Cm) Cm)

Totat
·Area.
Cm'll

Substrate Tot~l

Percent Wetted Area , L.arge
S/OSand Grvl tbbl Bldr Bdr'k Boulder

Habitat Group

Scour Pool
Backwater Pools
Glide
Riffle
Rapid
Cascade
Step
Dry

639 15.322 8.1 0.45 151,949
----------

6 10 35 32 14 3 4,m

Wetted Area

cm2) Percent

38,080 ·25.1
6,593 4.3

13,871 9~ 1
83,056 54.7
9,745 I 6.4

0 0.0
120 0.1
485 0.3
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Table 0-5. Valley, Qlannel, Bank ani WoOO Surtmlry for the Ulllltilla River, RM8l.8to 89.6. July 18-August 7, 19:)5,

Va lley and Channel Sl.III'IIary

Valley Characteristics (Percent Reach Length)
'Narrow vatLey Floor

Steep V~shape 0
MoPerate V-shape 0
Open V-shape 0

Broad Valley floor
Constraining Terraces 100
Multiple Terraces 0
Wide Floodplain 0

Valley Width Index avg: 5.0 range: 5.0-5.0

Channel Morphology (Percent Reach Length)
Constrained Unconstrained

HitLslope 0 Single Channel 0
Bedrock 0 Mul tiple Charnel 0
Terrace 0 Braided Charnel 0
Al t. Terrace/HiL l 100
Landuse 0

Type
Primary
Secondary

Channel Characteristics
. Length Area

10.525 132,443
4,797 19,505

Dry 'Units .
o
7

'Ietted Surface
Width 8.1
Depth 0.45
'I:D 35.4

Channel DimenSions
Active Channel
'Iidth 16.3
Height 0.4

F;rstTerrace
Width . 18.9
Height 0.8

Stream Flow Type:
Avg. Unit Gradient:

MF
1.4

Water Temp: 11.0-11.0
Habitat Units/100m: 4.2.

Riparian, Bank, and Wood Summary

Land Use: ST, TT Riparian Veg.:. C 30-50 D 1

Bank StabiL i ty
Bank Class -Percent Reach Length
Non-Erl;ldible 7.8
VegetatIon Stabilized 74.6
Boulder-cobble 10.4
Actively Eroding 7.1

Large Woody Debris
Average Complexity Score: 1.3
Pieces 163 Volune(m3)
Pieces/100m 1.5 Volume/100m

0-4

Undercut Banks
Unit Average: 8.64X

Open Sky (X of 180)
Unit Average: 49

Range: 3-69

221
2.1



TableD-6. Riparian Surrrimy for the Umatilla River, RM 81.8 to 89.6, July 18-AugIs 7,1995.

REACH 0
RIPARIAN ZONE VEGETATION SUMMARY

Reach 0 is represented by 22 transects

Predominant landform in each zone-

REACH 0

Zone 1 Zone 2 Zone 3
0-10 meters 10-20 meters 20-30 meters

Hillslope 9 18 30
High ter~ace 27 23 16
Low terrace 45 41 43
Floodplain 0 0 .()

\letlanc:llmeadow 0 0 0
Stream channel 11 14 9

Roadbed/Railroad. 0 0 0
Riprap . 0 0 0

Surface slope (%) 41 33 35

Canopy closure and ground cover,

Canopy closure
Shrub cover
Grass/forb cover

Zone 1
0-10 meters

(X)

31
39
30

Zone 2
10-20 meters

(X)

29
37
37

Zone 3
20-30 meters

(X)

28
-42
38

Average nuJber of trees in a 5-meterwide band

Zone 1 Zone 2 Zone 3 Zones 1-3
0-10 meters 10-20 meters 20-30 meters O~30 meters

Diameter
class (em)· Conifer Hardwood Conifer Hardwood Conifer Hardwood Coni fer Hardwood
3-15cm 0.6 4.4 0.4 1.8 0.3 1.6 1.3 7.8

15-30cm 0.1 0.5 0.5 0.1 0..3 0.3 0.9 1.0
30-50em 0.2 0.5 0.7 0.3. 0.6 0.2 1.6 1.0
50-90cm **.* 0.2 0.1 0.1 0.0 *•.• 0.1 0.4

>90cm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Totall10cmg 1.0 5.7 1.7 - 2.3 1.3 2.1 1.3 3.4
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.•..... :y~:: .•• :.. ,

5 81.9 Private Pond Partially Screened Ditch 1m wide x .22m deep

24 82.0 Private S<.:reened PVC Pipe 2"
94 82.7 Private s<:reened PVC Pipe 1.5· '

95 82.7 Private Screened Metal Pipe 2·

391 87.6 Private Screened Metal Pipe 1.5·

Table D-8. Surface Springs identified in the Habitat SurVey, Umatilla River, Survey 118tes 7/l8-8n, 1995.
~: . ;: : :;:-:::.:~~:;~:."r·:." :.";::":-::.. ".·~V.C.::':-:'~:::; ::::::,.., .,.'; ::" .':~' .. ~. : ';..'

'k;,':.,:~~:~¢.?,::.;::':: :{,"'..(:.:~1::~}'
---- . ::-;.-.-.;-:-....

i~~:$Wg:\i;.::- ::: :::::"
-,-' '.;

.~~::(@t\. ..... - '.-'

1
i

I

I
I

82.0 BW LEFf 21
83.1 LP RIGlIT 108
83,3 RI RIGHT 221
83.7 IF RIGHT 195
83.7 IF LEFf 60
84,2 IF LEFT 10
84.5 IP R1GIIT 21
84.7 IP RIGHT 150
84.8 IP RIGHT 980
85.0 IPLEFT 750
85.5 GL LEFf 140
85.5 IP LEFT 210
85.6 1P LEFT 320
85.8 1P R1GlIT 1,050
86.0 GL LEFT 90
86,0 IF LEFT 45
86.3 IF LEFT 400
86.3 IF LEFT 24
86.4 GL RIGHT 22
86,6 IF - RIGHf 35
87.8 IP R1GHf 60

, 87.8 LP RIGHf 132
89.1 BW LEFT 70
89.1 IF RIGHf SO
89.2 1P RIGlIT 15
89.2 1P LEFT 130
89.4 IF RIGIIT 180

11:Ts7"~ ~rgm~m:=:i:ii~""""':1-""'" .i·.. ~·.."'····~~~::::JJ]gg:§:hg~::;j: :::-·:J!·N?£Pit::):
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Table~9, Habitat Unit SU11lI11aIY for"Moons~ne Creek, RM 0.0 to 4.4. August 28-September S, 1995.

REACH 0 REACH 0

HABITAT DETAIL

Nurber Total ,"Vg AvgTotal Large Substrate

Habitat Type Units Length Width Depth Area Boulders Percent Wetted Are~

(m) (m) (m) (m2) (#>0.5m) - S/OSnd Grvl Cbbl Bldr Bdrk

------ ----------
cASCADE/BEDROCK 3 19 1~2 0.20 25 3 7 13 20 17 7 37-

CULVERT' CROSSING 2 18 1.5 0.05 31 0 5 0 0 0 0 45

DRY CHAHNEL 43 1.981 2.8 0.12 5.494 655 0 10 36 39 13 2

DRY UNITS 12 306· 2'-2 0.00 702 35 0 9 45 30 16 0

GLIDE 48 332 1.40.17 523 25 15 11 37 28 8 1

PooL-BACIGIATER 11 9 1.2 0.21 11 3 11 11 35 25 5 14

POOL-BEAVER DAM 3 82 5.0 0.68 612 0 45 32 19 3 0 0

'PooL-ISOLATED 10 145 0.8 0.22 170 0 23 31 29 17 0 0

POOL-LATERAL SCOUR 110 487 1.4 0.26 729 53 10 11 37 31 9 2

POOL-PLUNGE 9 22 3.00.49 75 5 13 13 34 26 11 2
POOL~STRAIGHT SCOUR 68 273 1.5 0.22 467 51 11 8 36 30 10 5

POOL-TRENCH 2 7 1..0 0.45 8 1 10 10 35 25 10 10

PU>DLED CHANNEL 13 298 1.1 0.18 376 100 10 10 32 31 15 2

RAPIDIBEDROCK 9 45 1.2 0.05 58 2 15 7 13 10 4 50

RAPID/BOOLDERS 48 220 1.4 0.05 306 65 10 7 35 33 15 1

RIFFLE 158 977 1.2 0.06 1;172 78 11 8 40 31 8 1

RIFFLE WI POCKeTS 34 341 1.3 0.10 438 80 11 9 32 . 32 15 1

STEP/BEDROCK 1 1 2.0 0.05 2 1 10 10 30 30 10 10

STEPIBOOLDERS 1 1 1.5 0.05 2 1 10 10 40 30 10 0

STEP/COBBLE 2 1 1.3 0.05 1 0 15 10 40 25 10 0

STEP/LOG 4 2 1.5 0.05 4 ·0 )8 18 33 18 13 0

STEP/STRUCTURE 3 4 2.7 0.02 9 0 40 23 7 0 0 30

--- ----
Total: 594 5,571 1.5 0.15 11.213 1158 Avg:11 10 36 30 10 3

HABI7AT SlH4ARY

Total Avg Avg
Habitat Group No. Length Width Depth Wetted Area Large Boulders Wood

Units (m) (m) (m) (m2) Percent Ni.llber #l1oOm2 Class

-------
Danmed & BW Pools 24 236 1.5 0.27 792 7.07 3 0.38 1.2

Scour Pools 189 789 1.5 0~26 1280 1'.41 110 8.60 1.5

Glides 48 332 1.4 0.17 523 4.66 25 4.78 1.1

Riffles 192 1.318 1.2 0.07 1610 14.36 158 9.81 1.1.

Rapids 57 265 1.4 0.05 363· 3.24 67 18.44 1.2

Cascades 3 19 '.2 0.20 2S 0.22 3 12.'0 1~3

Step/Falls 11 9 1.8 0.04 18 0.16 2 11.17 1.2

Small Streams (55) 0 0 0 0.00 0 0.00

Dry 68 2.585- 2.4 0.11 6572" 58.61 790 12.02 1.1
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Table 0.10. StreamSummary for Moonshine ~k, RM O.O"to 4.4, August 28-September 5, 1995.

STREAM SUMMARY MOONSHINE CREEK

Total Avg Avg
NLllber' Length Width Depth
Units ,em) em) em)

Substrate Total
Percent Wetted Area Large

5/0 Sand Grvl Cbbl Bldr Bdrk. Boulder

Habitat Group

Scour Pool
8ackwater Pools
Glide
Riffle
Rapid
Cascade
Step
Dry

594 5,571 1.5 0.15 11,213 11 10 36 30. 10, 3 1,158

Wetted Area

(m
2) . Percent

1,280 11.4
792 7.1
523 4.7

1,610 14.4
363 3.2

25 0.2
18 0.2

6,Sn 58.6
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TableD-II. Valley, '01annel, Bank ~d Wood SW11I11llI)' forMOOnshine Creek, RM O.Oto 4.4, August 28-September 5, 1995.

Valley and Chamel Sl.IIIlIary

Valley Characteristics' (Percent Reach Length)
Narrow,ValLey Floor Broad Valley Floor

Steep V-shape 0 constraining Terraces 94
M~erate V-shape 0 Multiple Terraces 0
Open V-shape 0 Wide Floodplain 6

Valley Width Index avg: 10.0 range: 10.0-10.0

Channel Morphology (Percent Reach Length)
Constrained

Hillslope 0
Bedrock 0
Terrace 0
Alt. Terrace/Hill 52
Lapduse 0

Unconstrained
Single Channel 48
Hul fiple Channel 0
Braided Channel 0

Type
Primary
Secondary

Channel characteri~tics

Length Area
5,351 10,980
·220233

Dry Units
68
o

Wetted Surface
Width 1.5
Depth 0.15
W:D 20.8

Chamel Dimensions
Active Channel
Width 5.1
Height 0.5

First Terrace
Width 5.9,
Height' 0.8

Stream Flow Type:
Avg. Unit Gradient:

LF
2.7

Water;Temp: 0.0-19.5
Habitat Units/100m: 10.7

Riparian, Bank, and Wood Summary

Land Use: AG,RR Riparian Veg.: D,S

Bank Stabil tty
Bank Class Percent Reach Length .
Non·E~~ible .2.1
Vegetation Stabilized 91.5
B.oulder· cobb le 0.3
Actively Er~ing 6.0

large Woody Debris
. Average CQq)lexity Score: 1.2

Pieces 63 . Vohlne(~)
Pieces/100m 1.2 Volume/100m

D-9

Undercut Banks
Unit Average: 6.02%

Open Sky (% of 180)
Uni t Average: 44

Range: 0-94'

34
0.6



Table 0.12.. Riparian SUIlIJ1uuy forMoonsmne Creek, RM 0.0 to 4.4, August 28-september 5, 1995.

REACH I)

RIPARIAN ZONE VEGETATION SUMMARY

.Reach 0 is represented by 20 transects

Predominant landform in each zone

REACH 0

Zone 1 Zone 2 Zone 3
0-10 meters 10-20 meters 20-30 meters

Hillslope 10 15 18
High.terrace 53 50 60
Low terrace 38 35 23
Floodplain 0 0 0
~etland/meadow 0 0 0
Stream channel I) 0 I)

Roadbed/Railroad 0 O· 0
Riprap 0 0 0

Surface slope (X)· 34 17 19

Canopy closure and ground cover

Canopy closure
Shrub cover
Grass/forb cover

Zone 1
0-10 meters

(%)

27
48
46

Zone 2
10-20 meters

(X)

14
43
52

Zone 3:
20-30 meters

(X)

6
40

.55

Average nU!1ber of trees in a S"meter wide band

Zone 1 Zone 2 Zone 3 Zones 1-3
0-10' meters. 10:20 meters 20-30 meters 0-30 meters

Diameter
class (em) Conifer Hardwood Conifer. Hardwood Conifer Hardwood Conifer Hardwood
3-15cm 0.0 4.0 0.1 2.1 0.0 0.6 0.1 6.7

15-30cm 0.0 0.9 0.0 0.4 0.0 0.2 0.0 1.4
30-S0cm 0.0 1.2 0.0 0.2 .0.0 0.1 0.0 1.4
50-90cm 0.0 - 0.1 0.0 0.0 0.0 0.0 0.0 0.1

>90cm 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0

Total/100m2 0.0 6.1 0.1 2.7 0.0 0.8 ***.* 3.2
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"Table D-13. Surface Springs identified in the Habitat Survey, Moonshine Creek, RM O.()...4.4, 8f28..9/5, 1995.

1 GL
S SP
11 GL
13 IP "
69 LP
100 IP
140 LP
149 SP
159 RI
1~ IP
211 LP
214 ,R1
220 RI
~1 IP
~5 RI
269 LP
277 LP
~9 IP
449RB'
460 PP
476 RP
510 FUr
520 RR:
530 GL "
553 PO
580 PO
n4 ffi

LEFT 60
RIGHT 14
LEFT 40

RIGHT 70
RlGHr 3
RIGHT 1
LEFT "6

RIGHT .3
RIGHT 6
LEFT 1

RIGHT 7
RIGHT 6
LEFT 11
LEFT 1
LEFT. 6

,RIGHT 11
RIGHT 9
RIGHT 70
RIGHT 6
RIGHT 7
LEFT 8

R1GlIT 7
LEFT 10

RIGHT - 4
LEFT 30

RIGHT 18
LEFf 25
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TableD·14. Habitat Unit Summary for Mission Creek. RM 0.0 to 4.3, August IS-September II, 19Q5.

REACH 0 REACH 0

HABITAT DETAIL

Nurber Total Avg Avg Total Large Substrate
Habitat Type

.
Units Length Width Oepth Area Boulders Percent Wetted Area

em) (m) em) (m2) (#>0~5m)' S/O Snd Grvl Cbbl Bldr Bdr~

----'------ -------
CULVERT CROSSING 3 53 1.20.14 59 0 7 27 3 3 0 60
DRY CHANNEL 166 2.745 2.3 0.00 6,243 5 0 '9 30 40 11 0
DRY UNITS - 44 486 2.4 0.00 ' 1,209 4 0 11 44 34 10 1
GLIDE 35 150 1.1 0.10 176 0 8' 20 49 21 2 0
POOL-BACKWATER 20 29 0.4 0.08 16 0 14 49 31 4 0 2
PooL'DAMMED 6 22 0.8 0.17 19 0 10 35 , 43 12 0 0
PooL4!SOLATED 14 40 0.8 0.12 40 1 17 27 31 16 4 4
POOL -LATERAL SCOOR 148 515 .1.0 0.19 552 3 8 22 47 21 2 1
POOL-PLuNGE 9 25 2.2 0.42 52 6 6 14 39 31 8 2
POOL-STRAIGHT SCOUR 78 248 1.0 0.18 260 7 8 22 47 19 4 1
POOL-TRENCH 10 51 1.0 0.40 54 0 7 20 33 18 3 20
PUDDLED CHANNEL 18 253 0.70.06 167 1 14 20 34 21 ' 7 4
RAPID/BEDRIJCK 9 28 0.7 0.05 21 0 8 14 10 1 0 67
RAPID/BOOLDERS 49 190 0.7 0.06 139 7 1 10 35 40 13 ti
RIFFLE 232 945 1.2 0.05 852 1 3 16 57 21 2 0
RIFFLE WI POCKETS 13 110 0.9 0.07 101 0 5 12 41 31 11 0
STEP/BEDROCK 1 2 0.4 0.03 1 0 0 0 0 0 0 100
STEP/BOULDERS 1 0 0.7 0.05 a 0 0 0 30 20 50 0
STEP/COBBLE 3 1 0.6 0.02 1 0 0 13 50 ·37 0 0
STEP/LOG 3 5 1.3 0.01 4 0 0 17 63 10 10 0
STEP/STRUCTURE 10 40 0.8 0.02 20 0 10 27 39 6 0 18

--- ----
Total: an 5,937 1.3 0.09 9,986 35 Avg: 5 19 44 25 5 2

"

HABITAT SUMHARY

Total Avg Avg
Habi'tat Group No. Length Width Depth Wetted Area Large Boulders Wood

Units (m) (m) (m) (m2) Percent Number ./100m2 Class

---------
Dammed &BW Pools 40 90 0.6 0.11 75 0.75 1 1.33 1.7
Scour Pools 245 839 1.1 0.20 916 9.19 16 1.74 1.8
Glides 35 150 1.1 0.10 176 1.76 0 0.00 1.7
Riffles 245 1,055 1.2 0.05 953 9.55 1 0.10 1.3
Rapids 58 218 0'.7 0.06 160 1.61 7 4.37 1.3
Cascades 0 0 0 0.00 0 0.00
Step/Falls 18 48 0.8 0.02 25 0.25 0 0.00 2.1
Small StreslllS ,"SS) 0 0 0 0.00 0 0.00
Dry 228 3,484 2.2 *....... 7619 76.29 10 0.13 1.6
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Table 0.15. Stream Summary for Mission Creek, RM 0.0 to 4.3, August 15-September 11, 1995.

STREAM SUMMARY MISSION CREEIC_

Total Avg Avg
Number length Width Depth
Units - em) em), (m)

Substrate Total
Percent Wetted Area large

SID Sand Grvl ebbl BldrBdrk Boulder

Habitat GrOl4J

Scour Pool
Back.water Pools
(il ide
Riffle
Rapid
Cascade
step
Dry

8n 5,937 '.3 0.09 9,986 5 19 44 25- 5 2 35

Wetted Area

(m2) Percent

918 9.2
75 0.8

176 1.8
953 9.5
160 1.6

0 0.0
25 0.3

7,619 76.3
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Table 0.16, Valley, Channel, Bank and Wood Summary for Mission Creek, Itlvl 0.0 to 4.3, August 15-September II, 1995.

Val ley and ChanneL Sunnary

Valley Characteristics (Percent Reac~ Length)
Narrow ValLey Floor

S~eep V-shape 0
Moderate V-shape 0
Open V-shape 0

Broad Valley Floor
Constraining Terraces 100
MuLtiple Terraces . 0
Wide Floodplain 0

Valley Width Index avg: 31.1 range: 1.0-100;0

Chamel Morphology (Percent Reach Length)
Constrained Unconstrained

HHlslope 0 5ing(e Channel 0
Bedrock 0 Mul tiple Chamel 0
Terrace 89 Braided Channel 0
Alt •. Terrace/Hill 11
Landuse 0

Type
Primary
Secondary

ChanneL Characteristics.
Length Area
5,757 9,759

181 227

Dry Units
228

o

Wetted Surface
Width 1.~

Depth 0.09
1.1:0 32.9

ChameL Dimensions
Active Channel
Width 3.2
Height 0.4

First Terrace
. Width 5.3

Height 1.1

Stream Flow Type:
Avg. Unit Gradient:

LF
2.8

Water Temp: 0.0-54.0
Habitat Unitsl100m: 14.7

Riparian, Bank, and wood summary

Land Use: HG/RR Riparian veg.: 0 30-50/5

Bank Stability
Bank Class Percent Reach Length
Non-Erodible 1.7

'Vegetation Stabilized 72.4
Boulder·cobble 4.6
Actively Eroding 21.3

Large Woody Debris
Average Complexity Score: 1.6
Pieces 378 Voll.I1Ie(~)
Pieces/100m 6.6 VoLume/100m·
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Undercut Banks
Unit Average: 8.17%

Open Sky (% of 180)
Unit Average: 38

Range: 0-98

93
1.6



-
Table 1).17. Riparian Summary for MissionCreek, RM 0.0 to 4.3, August IS-September 11, 1995.

REACH 0
RIPARIAN ZONE VEGETATION SUMMARY

Reach 0 is r~resented by. 36 transects

Predominant la;ndfona in each zone

REACH 0 -

I
!

Zone 1. ·Zone 2 Zone 3
0-10 meters 10~20 ll'ieters 20·30 meters

Hil ls lope 11 15 19
High terrace 89 85 81
low terrace 0 0 0
Floodplain .0 0 0
Wetland/.-adow 0 0 0
Stream chamel 0 0 0
Roadbed!Railroad 0 0 0
Riprap 0 0 0

Surface slope (%) 39 12 9

Canopy closure and grOl.l"ld cover

canopy closure
Shrub cover
Grass/forb cover

ZonE! 1
0- 10 meters .

(X)

23
33
44

Zone 2
10·20 meters

(X)

8
15
60

(X)

4
7

69

Average r..mer of trees in a 5-meter wide band

Zone 1 Zone 2 zone 3 Zones 1-3
0-10 meters 10-20 meters 20·30 meters. 0·30 meters

Diameter'
class (em). Conifer Hardwood Conifer Hardwood Conifer Hardwood Con;fer Hardwood
3-1Sem 0.1 6.7 0.1 0.1 0.0 0.0 0.2 6.8

1S-30an . 0.1 0.9 0.2 0.1 0.0 .*.• 0.2 1.0
30-50CII 0.0 0.5 0.0 0.1 0.0 0.1 0.0 0.7
50-90CII 0.0 0.2 0.0 0.0 0.0 •••• 0.0 0.2

>90cm 0.0 **'....* 0.0 0.0 0.0 0.0 0.0 -..
Total/10aml 0.2 8.3 0.3 0.3 0.0 0.2 0.1 2.9
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29
87

247
251
392
497
559
578
611
711
714
742
748
766
774
786
796
826
849
859
862

DP
IF
LP
BW
PD
LP
RB
cc
Ll>
RB
LP
LP
LP
LP
PP
LP
LP
SP
RP
SP
PP

RlGHr
RlG:HT
RIGHT
LEFT
LEFT

RlGHr
LEFT

RIGJIT
LEFr
LEFT

RlGJIT
LEfT

RlGJIT
RlGJIT
RIGHT
RlGHr
RlGHr
RIGHT
RIGHT
'LEfT
RIGHT

:;!:',:%~~m1:,:I;::: :nI!~:W;gM!:t

0-16

5
1
4
I
8
9
6
7
3
5
4
6
7
4
7
5
7
1
14
S
10



Table 0-19. Habit3t Unit Summary for Cottonwood Creek,RM 0.0 to 4.1, JlUIe 2()..Augusll, 1995.

REACH 0 REACH 0

HABITAT DETAil

NU1tIer Total Avg' Avg Total Large substrate·
Habitat Type Units length Width· Depth Area Boulders Percent Wetted Area

. (m) (m) (m) (,.}) (fI>O.Sm) SID Snd Grvl Cbbl Bldr Bdrk

--------- ---------
CULVERf CROSSING 4 26 1._00.24 26 100 18 38 5 0 0 15

'DRY UNITS 113 2,2()5 3.1 0.00 6,759 2&2 1 10 26 38 23 2

GLIDE 61 398 1.3 0.17 620 2 21 32 34 12 1 0

POOL-BACK\lATER 27 44 0.6 0.13 35 1 23 40 3D 7 0 0

POOL-BEAVER DAM 12 186 3.0 0.44 1,011 0 33 54 13 0 O. 0

POOL-DAMMED 16 100 1.7 0.25 198 0 17 49 29 4 0 0

POOL-ISOLATED 23 357 1.6 0.20 1,346. 5 26 27 30 13 2 3

POOL-LATERAL SCOUR 145 630 1.3 0.23 908 15 13 23 . 4;1 16 3 4
POOL-PLUNGE 11 31 1.6 0.45 58 5 14 22 40 20 5 1

Pool-.STRAIGHT SCOUR 65 222 1.20.19 274 15 12 22 41 20 3 2

POOL-TRENCH 4 10 1.3 0.29 12 0 13 13 5 0 0 70
PUDDLED CIIANNEL 36 537 1.1 0.06 826 19 21 16 31 21 10 1

"RAPID/BEDROCK 15 81 0.7 0.07 53 ,3 9 5 8 5 ,0 72

RAPID/BOOLDERS 34 176 1.0 0.07 1fJ8 32 1 ' 9 26 42 20 1

RIFFLE 304 2,344 1.1 0.08 2,846 30 7 21 49 19 4 1

RIFFLE'W/ POCKETS 16 189 1.20.10 232 13 10 16 38 25 10 1

STEP/BEDROCK. 2 2 0.9 0.06 2 0 10 0 0 0 0 90

STEP/BOOLDERS • 3 1 0.8 0.04 1 0 7 13 10' 23 47 0

STEP/COBBLE 3 1 0.5 0.05 1 . 0 0 3 27 63 7 0

STEP/LOG 3 1 1.1 0.03
' ,

1 0 27 40 33 0 0 0

STEP/STRUCTURE 15 9 2.7 0.03 24 0 63 17 ·8 4 1 8

--- ---
Total: 912 7,547 1.4 0.12 15,431 522 Avg:11 21 37 20 7 3

~ITAT SUMMARY

Total Avg Avg
Habitat Group No. Length Width Depth Wetted Area Large BoUlders "oOd

Units em) em) em) (m2) Percent NU1tIer ./10Om2 Class

------
Dammed &BW Pools 78 686 1.5 O.~ 2590 16.79 6 0.23 1.9

Scour Pools 225 892 1.3 0.23 1252 8.11 35 2.80 1.9

Gl ides 61 398 1.3 0.17 620 4.02 2 0.32 1.5

Riffles 320 2,534 1.1 0.08 3078 19.95 43 1.40 1.4 .

Rapids 49 256 0.9 0.07 251 1,.62 35 13.97 1.2

Cascades 0 0 0 0.00 0 0.00

Step/Falls 26 14 1.9 0.03 29 0.19 6 0.00 1.7
. Smal.l. Streams (S5) 0 . 0 0 0.00 0 0.00
Dry 149 2,742 2.6 0.01 7585 49.16 301 3.97 1.1
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Table 0.20. Stream Swrunary for Cottonwood Creek. RM 0.0 to 4.1, June 2o-August 1, 1995.

STREAM SUMMARY COTTONWOOD CREEK

Habitat Group

Total Avg Avg
Number Length yjdth Depth
Units (m) (m) (m)

Scour Pool
Backwater Pools
Glide
Riffle
Rapid
Cascade
Step
Dry

11 21 37 20 7 3 522

Yetted Area

(m2) Percent

1,252 S.1
2.590 16.S"

620 4.0
3,078 19.9

251 1.6
0 Q.O

29 0.2
7.585 49.2

Substrate Total
Percent Yetted Area Large

S/O Sand" Grvl Cbbl Bldr Bdrk Boulder

--------
15,4317~547 1.4-0.12912

0-1"8



Val Ley and Chamel SUlIIIary

Valley Width Index avg: 19.6 range: 2.0w 50.0

"Table 1).21. Valley, Oumnel, Bank and Wood S\JITUtI8JY for Cottonv,;ood Creek, RM 0.0 to 4.1, June 2Q-August I, 1995~

Dry Units
149

o

First Terrace
Width 6.3
Height 0.7

Riparian Veg.: D 30-50,0 1

W~ter Temp: 12.0-21.0
Hab1tat Units/100m: 12.1

ChanneL Dimensions
Active Channel
\lidth 3.6
Height 0.3

Channel Characteristics
Length Area
7,018 13,999

529 1.,432.

Rlparian, Bank, and Wood SUII1I8ry

Land Use:

Type

Stream Flow Type: LF
AV9- Unit ,Gradient: 3.1

Primary
Secondary

Wetted surface
Width "1.4
Depth 0.12
W:D ***.*

Channel Morphology (Percent Reach Length)
Constrained Unconstrained

Hi llslope 0 Single Cbannel 0
Bedrock 0 Multiple Chamel 0
Terrace 75 Braided Channel 0
Alt. Terrace/Hill 25
Landuse 0

Val Ley Characteristics (flercent Reach Length')
Narrow VaLley Floor Broad Valley Floor

Ste~ V·shape - 0 Constraining Terraces 75
Moderate V-shape 0 Multiple Terraces 25
Open V-shape 0 wide Floodplain 0

Bank Stabi thy
Bank CLass Percent Reach Length
Non-Erodible 4.0
Vegetation Stabilized 76.4 '
Boulder-cobble 7.5
Actively Eroding 12.1

Undercut Banks
Unit Average: 10.94%

Open Sky <X of 180)
Unit Average: 47

Range: *"'-96

Large woody Debris
Average Complexity.Score: 1.5
Pieces 236 Volune(~)
PieceSI100m 3.4 Voh.rnel100m

61
0.9
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Table 0-22. Riparian sUmmary for Cottonwood Creek, RM 0.0 to 4.1~ June 2Q-August 1, 1995.

REACH 0
RIPARIAN ZONE VEGETATION SUMMARY

Reach 0 is represented by 32 transects

-Predominant landform in each zone

RE~CH 0

Zone 1 Zone 2 Zone 3

0~10 meters 10-20 meters 20-30 meters

Hillslope 13 25 31

High terrace 72 70 66

Low terrace 14 3 3

Floodplain 0 0 0

Wetland/meadow 0 0 0

Stream channel 0 0 0

Roadbed/Railroad 0 0 0

Riprap 0 0 0

Surface slope (X) 28 12 14

Canopy closure. and ground cover

CanopY closure
Shrub cover
Grass/forb cover

Zone 1
0-10 meters

(X)

41
33
47

Zone 2
10-20 meters

(X)

21
29
53

Zone 3
20-30 meters

(X)

14
21
60

Average nLlliler ,of trees in a 5-meter wide band

Zone 1 Zone 2 Zone 3 Zones 1-3

0-10 meters 10-20 meters 20-30 meters 0~30 meters

Diameter
class (em) Conifer Hardwood Conifer Hardwood toni fer Hardwood Conifer Hardwood

3-15cm 3.0· 13.1 0~4 4.3. 0.3 1.6 3.7 19.0

15-30cm 0.1 1.1 .......... 0.6' 0.1 0.2 0.2 1.8

30-50cm 0.0 0.3 0.0 0.2 0.0 0.2 ·0.0 0.6

50-90cm 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.3

>90cm 0.0 0.1 0.0 ** ..* 0.0 0.0 0.0 0.1

Total/100m2 3_0 ,14.7 0.5 5.2 0.4 2.0 1.;3 7.3
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Table D-23. Surface Springs identified in the Habitat Su~ey} Cononwood.Creek, RM 0.0-4.1 J 6120-8/1, 1995

::'.:{>:'::,~;~&'~g:::':;::-:;:i::::·r:f;::-:'::::JlmT: .~A:;{ii:io\-·':':;"~':::

1
7
8
9

204
246
299
311
316
322
337
649
662
694
724
741
773
776
783
795
8io
843
886

GL
BP
1P
1P
RI
LP
LP
RR

LP
Rl
PD
LP

'IP
LP
RI
PD
RB
RI
RB ,
PD
IP
1P
TP

LEfT
LEfT
LEFT
LEFT
LEfT
LEFT

RIGHT
LEfT
LEfT

RIGHT
- RIGHT

LEfT
LEfT
LEFT
LEFT
LEFT

RIGHT
LEFT

RIGHT
RIGHI'
LEfT

RIGHT
LEFT

•• :J,§l~~'-::'.;::,i,[; ]':"7~r.ti!~fft::\::
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14
825

1,200
150
129
13
4
4
16
IS
I
2
5
I
4
17
2
41
7
13
3

_ 1
5



Table D-24. Habitat Unit Summary for Coonskin Creek, RM 0.0 to 2.0. June 2o-July 17, 1995.

REACH 0 REACH O·

HABITAT DETAIL

NUTber Total Avg Avg 'Total Large Substrate
Habitat Type Units Length Width Depth Area Boulders Percent Wetted Area

(m) em) em) eng) efbO.5m) s/o Snd Grvl Cbbl Bldr Bdrk

---------- ----------
CULVERT CROSSING 1 23 0.6 0.05 14 0 10 10 30 30 20 0
DRY UNITS 2 8 1.7 0.00 11 0 20 30 30 15 5 o -
GLIDE 14 133 2.3 0.23 385 14 21 26 34 14 3 1
PooL'ALCOVE 1 76 1.70.35 130 0 30 60 10 0 0 0
POOL· BACKWATER 14 30 0.9 0.15 33 3 20 39 29 9 2 0
POOL-DAMMED 4 16 . 1.30.20 19 0 18 38 33 13 0 0
PooL-ISOLATEO 2 19 1.4 0.38 22 0 20 45 25 10 0 0
POOL-LATERAL SCOUR 126 531 1.3 0.~6 776 19 12 21 34 24 7 1
POOL-PLUNGE 27 65 2.0 0.39 134 14 14 23 27 20 10 4
POOL-STRAIGHT SCOUR 109 393 1.4 0.25 587 47 13 21 33 23 8 1
PooL·TRENCH 7 23 1.20.55 29 1 10 23 16 11 6 34
RAPID/BEDROCK 7 47 1.3 0.09 57 1 10 13 13 6 1 57
RAPID/SqtJLDERS 48 264 1.5 0.08 422 55 11 13 33 27 16 0
RIFFLE 171 1,629 1.4 '0.08 2,240 55 11 16 41 24 8 1
RIFFLE W/ POCKETS . 62 726 1.3 0.13 977 87 11 16 31 28 13 1
STEP/BEDROCK 11 9 1.4 0.05 . 12 1 19 13 8 6 8 45
STEP/SQ(JLOERS 6 2 1.2 0.05 .2 10 10 17 32 25 17 0
STEP/COBBLE 1 0 0.5 0.05 0 0 20 20 10 20 10 20
STEP/lOG 8 4 0.9 0.09 3 0 18 24 36 21 1 0
STEP/STRUCTURE 5 3 2.1 0~06 7 0 26 24 28 16 4 2

--'-- ----
Total: 626 4,001 1.4 0.18 5,860 307 Avg:12 19 34 23 9 3

HABITAT SUMMARY

Total Avg Avg
Habitat Group No. Length Width Depth Wetted Area Large Boulders Wood

Units (m) (m) (m) eng) Percent Nl..IIber #1100ng Class

---------
Danmed & BW Pools 21 141 1.0 0.19 204 3.47 3 1.47 1.7
Scour Pools 269 1,012 1.4 0.28 1526 26.04 81 5.31 1.7
Gl ides 14 133 2.3 0.23 385 6.57 14 3.64 1.5
Riffles 233 2,354 1.4 0.10 3217 54.89 142 4.41 1.4
Rapids 55 311 1.5 0.08 . 480 8.18 56 11.68 1.3
Cascades 0 0 0 0.00 0 0.00
Step/Falls 31 19 1.3 0.06 25 0.4~ 11 43.65 1.2
Small Streams (SS) 0 0 a 0.00 0 0.00
Dry 2 . 8 1.7 0.00 11 0.19 0 0.00 1.0



Table ~25. Stream Summary for Coonskin Creek, RM 0.0 to 2.0: June 2Q-July 17. 1995.

STREAM SUMMARY COONSKIN CREEK

Total Avg Avg
Number Length Width Depth
Units em) . em) (m)

Total
Area
emg,)

Substrate Total
Percent Wetted Area large

S/O Sand Grvl cbbl Bldr Bdrk Boulder

626 4,001 1.4 0.18 5,860' 12 19 34 ~

Wetted Area

9 .. 3 307 -

I
Habitat Gro\Jp (mf) Percent

Scour Pool 1,526 26.0
Back.water Pools 204 3.5
Glide 385 6.6
Riffle 3,217 . 54.9
Rapid 480 8.2'
Cascade 0 0.0
Step 25 0.4
Dry 11 0.2

"



Tabl~ 0.26. Valley, Olannel, Bank and Wood Summary for Coonskin Creek, RM 0.0 to 2.0, June 2o-July 17, 1995.

Valley and Channel Summary

Valley Characteristics
Narrow valley Floor

Steep V-shape 0
Moderate V-shape 0
Open V-shape 0

(Percent Reach Length)
Broad Valley Floor

Constraining Terraces 100
Multiple Terraces 0
Wide Floodplain 0

valley Width Index avg: 11.5 range: 10.0-50.0

Channel Morphology (Percent Reach Length)
Constrained Unconstrained

Hi l lslope 0 Single Channel 0
Bedrock 0 Hut tiple Channel 0
Terrace 100 Braided Channel 0
Alt. Terrace/Hill 0
Landuse 0

Type
Primary
Secondary

Channel Characteristics
Length Area
3,496 5,299

505 561

Dry Units
1
1

I./etted Surface
Width 1.4
Depth 0.18
1./:0 19;2

channel Dimensions
Active Channel
Width 3.5
Height 0.4

First Terrace
Width 5.7
Height 0.8

Stream Flow TyPe: HF
Avg. Un~t Gradient: 3.1

\.later Temp: 12.5-21.0
Habitat Units/100m: 15.6

Riparian, Bank, and \.load Summary

Land Use: AG,LG Riparian Veg.: S,G

Bank Stabil i ty
Bank Class ~Pe~r~c~e~n~t~R~e~a~ch~L~en~9~t~h

Non-Erodible 2.0
Vegetation Stabilized 83.8
Boulder-cobble 0.5
Actively Eroding 13.2

Large \.Ioody Debris

Undercut Banks
Unit Average: 11.23%

Open Sky (% of 180)
Unit Average: 41

Range: 0-92

Average Complexity Score: 1.5
Pieces 55 Volune(~) 43
Pieces/100m 1.6 Volume/100m 1.2
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Table 0;27. Riparian SI.I1llIlllUY for Coonskin Creek, RM 0.0 to 20, June 2o-July 17, 1995.

. ,REACH 0
RIPARIAN ZONE VEGETATION SUMMARY

Reach 0 is repre.sented by 23 transects

Predominant laricJform. in-each zone
- .

REACH 0

Zone 1 Zone 2 Zone 3

0-10 meters 10-20 meters 20-30 meters

Hil LsLope 2 4 9

High terrace 43 44 50
Low terrace 55 49 39
"floodpLain 0 0 0
WetLand/meadow 0 0 0

Stream channel 0 2 2
Roadbed/Railroad 0 0 0
Riprap 0 0 0

Surface slope (X> 32 17 19

Canopy cLosure and ground cover

Canopy cJosure
Shrub cover
Grass/forb cover

Zone 1
0-10 meters

(X)

31
51
44

Zone 2
10-20 meters

(X)

Zone 3
20-30 meters

(X)

15
35
53

Average nu1Der ~f trees in a 5-meter wide band

Zone 1 Zone 2 Zone 3 . Zones 1-3
0-10 meters 10-20 meters 20-30 meters 0·30 meters

Diameter
cLass (em) Conifer Hardwood Conifer Hardwood Conifer Hardwood Conifer Hardwood
3~15em 0.0 3.3 **.* 1.8 0.0 1.0 **.* 6.2

15-30cm 0.0 0.7· **.* **.* **.* 0.2 0.1 0.9

'O·SOem 0.0 0.6 ** ..~ 0.5 0.0 0.1 **.* 1.2
50-90em 0.0 0.1 0.0 0.0 0.0 D~O D.O' 0.1

>90cm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TotaL/100rng 0.0 4.7 0.1 2.3 **~ ..* 1.3 0.1 2.8
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Table D-28. Surface Springs identified in the Habitat Survey, Coons!dnCreek, RM 0.0-2.0, 6/20-7/17,1995.

11 IP
87 LP
92 Rl
In Rl
179 LP
216 LP
221 LP
263 RP
268 SP
405 LP
487 LP
498 LP
gl Rl
548 TP
600 SP
621 RP
625 RB

LEFT
RIGHf
LEFT
LEFT
L'EFT
LEFf

RIGHf
LEFT

RlGHT
LEFT

RIGHT
RlGHf
RlGHf
LEFT
LEFT

RlGHf
LEFT

15
3
4
15
3
4
5
13
11
5
3
2
2
5

.5
19
24

D-26



APPENDix E
Biological Survey Data Summary Tables and Ii1gures

Table E-l. Mean DensitY and Population Estimate of Rainbow/Steelhead and Bun Trout, Chinook
Salmon., and Mountain Whitefish, Umatilla River, RM 81.8-89.6, 8/8-8/25, 1995.

RAT ~: 'p:::" ..··5kt.·,··.~,j.~·· .·l.I',:;il;•.JI~'
U::iOdfS .:;,).,:>/.: j:/::.(:":?",:::,/:,.". ., ,:\;':<::::':::";, ••7'.,,:·,:, .. ··:···'·BE 'K"::"

Plunge Pool 3 33.3 250 165 66.0 0.9515 238

ScourPoo\
63 8 "12.7 14.201 1.057 (.4 0.4541 6.449

UlJenU Pool
108. 11 10.2 23.629 364 1.5 0.8709 20.578

Dammed
Pool

5 20.0 680 26 J.ll 1.7692 1.203
BeaverDam
Pool

0.0 519 0,0O' 0

. '::> . ".':,::. ::, .....: ... :.:. :.';'.',.\: ....... ': ..... ::::' ':"":/.::' i :: " ..
,0::.::SUBUNll'·POOlS ...•. .. ;<') ,,::: .••,.•.. :. " ..:':''.''''

BIIclt Water 42 5 11.9 755 87· 11.5 0.90&0 6116
Pool

,

IlIOlatcd 14 7.1 1.657 43 2.6 0.0930 154
Pool

Isolated 10 7 70.0 2.983 2.604 87.3 0.0545 163
Pool w/sa

Unclallli. 9- 9 100.0 2,053 2.053 100.0 0.1495 307
Isolatcd
Poolw/8B '.

Puddled 6 2 33.3 .461 63 13.7 0.1111 ·51

·'GiiDitS.· .. '..:..... . ."."
..,:......":/'.:: '}; ..... : .':. '.:: '.'.':." <:'<:.' .:' .~:"::."'",.'

Glide 63 8 12.7 13.871 1.178 8:5 0.1469 2.037

Subtolal 324 53 16.4 61 059 7640 n.s 0.5119 31 866

Steps 4

Drv

Riff1c

Riffle With
Pock-cis

~id
&Uldcr

!mpid·
Bedrock

Subtotal

--

206

47

63

3

319

9 4.4 60.403 1.228 2.0 0.3461 20,905

4 8.5 22.653 732 3.2 0.5137 11.636

..... ,' ........
. '. ..... ·r': ,,:':C' -- •. ' .. ..;:.:,·+i·'· '.,': -- ... '.:

,":'
..... :',., ..::....... :..,.,.. .' ..

6 9.5 9.614 635 6.6 0.4898 4,709

0' 0.0 131 0 0.0

19 6.0 91801 1.595 1.8 0.4014 37.150
:.- . . :"' .. ,'.. :., .•r... ,.:",:';':''-:,,': .. ,: , ':"',:":':::".'..:":?':.:, """:\:".:,:'",';< :::.,. ..... "", . ,,': ....

OA 0.0 120 0 0.0

QA 0.0 24 0 0.0 0 0

Subtclal 5 0 0.0 144 0 0.0 0 0

"1:0T,w; 648. ··.':7;':',:::I:.:'~~Ll:··::·:iij~~""({<:;:,~,~~;,,,:,"<~:":~··:.:,::C~:.I:;:·::",:::,·::"";~).~:!~,:'::;:'.:;
The physical properties of Steps, and Dry Umts prevented samplmg. .

* Includes 9 units unclassified during the habitat survey, but identified d,Uring the biological survey.
• Was not sampled because the habitat type could not be sampled effectively or accurately.
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Table E-:2. Mean Density and Population Estimate of Natural Rainbo:w/Steelhead Trout, Chinook and
Coho Salmon. Moonshine Creek. RM O.O-4A. 9/18-9/21. 1995",

18.2 II

33.3 612

15

79

166

224

340

.. :':.:

,

80.0 2.2188

36.6 0.4795
18.S 0,4667

87.5 1.8511

5.1 0.1290

':', .. ',': "

::.

. 81.8 0.1111

7

9

31

64

111

135

."
:."..... , .:'

8

75

467

729

1!:i.1

16.4

66.7

50.0

...'. ':.":"':",:", ':

2

'.

~:> ":',::'" '.=••.•• ?:::/ ."' ••.••• ,
PIWlgePool 9 6

Scour Pool
68 13

LalualPool
110 18

Tr-:hPool

BeaverDam 2
Pool

o

40

0.0000

0.0764

1.2

29.7

2

151

170

528

10.0

20.8-

10

,',',',', 1373 ~T"J1·:L1,:·:42§2215[.4i2±!~:'::'2>':::L::=~!~tb:"G:":~:'='':g:::::'':'i:l,617jj'''~:::ligg44L.4l:2'··~··2i··:d2°·j05L,9&:9:'i"":2":'2·='Lt23±3""I:"::'~::'''?:1.'., .ill ±..J£.i2.:.::::. ::':""",,,:,.,. ::,::':, :,":::':"":":>:"':"::.,:::::.,.,,.:: .,""';.:;:':'

48 10

Isolated
Pool

Puddl<d

Iii

Subtolal 174 54

.\itFiliS .,'..'::'. :::: .:.'.i, ':':,,:, :.' ,.,'::,
19.7 ' 2.976 743 15.0 0.2984 888 5R

Riffle

Riffle Wilh
Poekel8

158

34

13

8

8.2

, 23.5

1.172

438

156

100

13.3

22.8

0.0385

0,4800

45

210

0.0435 13

0.0556 3

:.:', ".: ... :: '.',:.:
,,:.:,,':::'

0.3913 10

0.1406 281

( .. .:X· ..•. <: .. \

Rapid
Bould....

Rapid-

I"Cascade
Bedrock

Subtotal
. Steps

Culvert
Cl'088ing

DIY

48

9

3

152
,',',,:::::

11

2

55

1 14.6 306 46 15.0

4 44.4 58 36 62.1

iill',:::,:· :::2l>::< "':: ':8±1"
3 100.0 25 23 92,0

35 13.9 1,999 361 18.1
,:,.""... :\ .. ( .. ):< ,

;,..
O~ 0.0 18 0 0.0

0· 0.0 31 0 0.0

O~ 0.0 6196 0 0.0 o o

~~Slu~bto~lalE~:_68!B~~0~~~3:~0.~0~J:~6~245~~~Ji~0 0.0 0. 0
..:: ,..,,,.. .'.' ':':': ,,:.. :.. ,:., ~~~~~]t~~[]~
{1'Pt~?::: {,:.,:~::?f 1>\: M: i#~Vt},::. # :: It::::~::}:.~
The phYSical properties ot Steps, Jry Units, and Culvert rossmgs preventec sampling.
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Table E-3. Mean Density and Population Estimate of Rainbow/Steelhead Troutand Coho Salmon,
Mission Cr.eek, RM·O.0-4.3, 915-9113, 1995.

Plunge Pool 9 6 66.7 S2 47 90.4 1.6170

ScourPoo'i
78 7 9.0 260 42 16.2 ·0.7857

U1enll Pool
148 18 12.2 5S2 73 13.2 0.8356

Trench Pool

10 4 40.0 54 27 50.0. 1.0370
Dammed
Pool

6 2 33.3 19 .- 12 63.2 0.3333

~:::::,.::.: . :,:: ::::'"..':: ...:/ : . ':'::.{ .. ;;; ....~
~:::::".:'.-. ':".:.<:':':::::.

BackWater 20 3 15.0 16 4 25.0 . O.2SOQ
Pool

Isolated 14 2 14.3 40. 9 22.S 0;l)0CK!
Pool

84

204

461

56

6

4

o

Puddled 18 O· 0.0 161 0 0.0

::~::.:_ ' '. ..• ,:':.:''.;:::.: }:..?:: ,: ;::~. , >( .:: :.:::.:.::i? ./,::. .:.
,

G1id.. 35 4 1I.4 176 - 41 23.3 0.3659 64

SublOtaI 338 46 13.6 1.336 255 19.1 0.6579. trl9

o 0.0

Riffle 232 10 ~.3 852

Riffle With
PoCkelll 13 4 30.8 101

:hi1J.iiki:.
: .:.: ..

.....::~:-:::::-: .'. ':,:.:: .":.:-::;-.-;.:- .. '

Rapid·. 49 5 10.2 139
Boulder

t£~
9 O~ 0.0 21

114

48 .

22

13.4

47.S

15.8

0.0351

0.2083

0.0000

30

21

(I I

Subtotal 303

::M>ib1tt:b~~~·:·::.. '.':,'
19 6.3 1 113
:,'.'. .::.:.:.:;:., ./! ..:}:U·

184 16.5 0.0458 51
_":':':::::-.':' .::.:..::/.,::'/..,..:: ../):.::\" .•.: .:::C:· ".::::.-:'::::.:... .0

Steps 18 26 o 0.0

Culvert 3 04 0.0 59 0 0.0
Crossing

Drv 210 04 0.0 1452 0 0.0 .0000 0

SublOlal 231 0 0.0 7.537 0 0.0 .0000 .0

:::::~~~~~;l~~~:r~~~:~eps,·:··J::···::~ts, and CUlV~~:~~~~;:(~::~::~:::··::····:··:~
" Was not sampled because habitat was not suitable for salmonids.
'Was not sampled because habitat type could not be sampled effectively or accurately.
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Table E-4. Mean Density and Population Estimate of Natural Rainbow/Steelhead Trout, Chinook and
Coho Salmon, Cottonwood Creek, RM 0.0-4.1, 7/5-8/1, 1995.

48 82.8 I 2.5000' 1,.5

69 25.2 0.2319 64

118 13.0 0.1949 177

4 33.4. 1.0000 12

48 Z4.2 0.1250 15

796 78.7 0.0000 0

:.- .. •••..••. }:<:' . :•. '<' •, ..< •• .............,... ...
2.9 0.0000 0

1.143 84.9 0.0367 49

7 0.8 0.0000 0

..... :.....:.-., .... :::... ..... ;... ;.;.. '...;;.,.... •.•. : <,., ....:.. :;...
.......... ::. .:...: .... :.. :::. ..:

.,., ..:'.................
141 22.7 0.0355 22620

1.346

2.8 826

3.7 35

13.0

13.1

54.S 58

20.0 274

9.7 908

25.0 12

18.8 198

16.7 1,011

13.0 S 288 237S 44.9 0.0915 484
,::.... :." ...:.......'/.:.:::'. ).' ..... :. .... ii·: ..',." ,."::"'. .>\ ."'.: .•. . :., ..::.... '.

3.9 2,846 417 14.7 0.0312 89

12.5 232 23 9.9 O.13M 30

\) ..,'.. ,</: .•...... .. ::;.•:"':':'.< ',' .. ' .....
.":; ......... ' ..... .........:',' .:.' ..'} .•.., .......:... :.), .:"

8.8 198 26 13,] 0.1154 '23

6.7 53 5 9.4 0.0000 0

4.9 3.329 471 14.1 0.0427' 142

•. :.:,: .:.;:c.::.,,::':'- ',:.:. .{ •.::':".>': .... :: .: .. c":"'::"': .. ;::,.:.:.: ,.:?:.\(:):....... ::':.: ... ::......,'.. \ ... .'::.

0.0 29 0 0.0

0.0 26 0 0.0

0.0 6759 0 0.0 0.0000 0

2

3

8

2

3

3

12

18

13

14

.< .,:,

Plunge 11
Pool

Scour Pool 6S

lateral 145
Pool

Trench 4
Pool

Dammed 16
Pool

Beaver 12
Dam Pool

BackWater 27
Pool

Isolated
Pool 23

Puddled 36

Glide . 61

lli
Ubtotal 400
.'::'. ,-i

Riffle 304

RifOeWIlh
Pockets 16

<>::.;: .:.:' .',.' .:::..::::

~id- ,34
Boulder

~id- 15
rock

Subtotal 369
.::.;:':::'

Stepo 26

Culvert 4
Cf(IAlIing

Dry 113
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Table E-5. Population Density Estimate of Rainbow/Steelhead Trout, Chinook and Coho -Salmon,
Coonskin Creek, RM 0.0-2.0, 6/29-7/18, 1995. .

'•• ,., .•.• '.'.' .., .-, ..... .' •.••. ",.,. ......,:_:... ..:: ;':':~"".""•." ".";:.;_.• ' ••.••.. , ; ":' •••" ",' ".",',",".C."." •••••.••'.:__.:.:._ " •• ,:.:)::;••••~•••,•••• c.'.•.•.•. c._•. -_-.;_;"•••.•T;.·.·_:_·.·- '_;_'-'-c'_"'- .• ,.

56 41.8 1>6964 227

1.1271 662

0.5000 388

4.8000 139

0.0000 0

.......••..... : ..:... ::::(

94 16,0

20 69.0

144 18.6

8 42.1

..,......./:>:...;...;:, :.• ':': .<;::> .). ;.\: .....>::.: ••

Scour Pool
109 16 14.7 587

Lateral Pool
126 19' 15.1 776

Trench Pool

Dammed 7 5 71.4 29
Pool

4 , 2 50.0 19

Alcove

"Back Water
Pool 14

]1IO~~PlPool 2

~.

Glide 14

O'

5

0.0 130

7.1 33

100.0 22

..:.:" ..

35.7 385

o

171

0.0

0.1

4;4.4

0.0000

0.0877

o

34

Riffle

Rime> WIlh
Pockelll

171

62

12

6

7.0

9.7

2,240 130

135

0.1

13.8

0.0846.

0.1555

190 "

152

1.·"_,

!blPid
··Boulder

48 9 9.7 422 104 24.6 0.1731. 73·

~pid·
Bedrock

7 2 28.6 57 22 38.6 0.1818 10

Subtotal 288..

;SPtCIALOOES . ·.Y
29 10;1 3696 391

··,:P: ... :::..•... ::;:" .
10.6 0.1150

-::{;}.,•.••,.- .•••• i· ":} ':::':.'.'.i-::'.
425

://.. '22£
Steps 31 0" 0.0 24 o 0.0

Culvert
Crossing

DIY 2

0" 0.0

·0.0

14

11

o

o

0.0

0.6 0.0000 o

. I

Subtohll 34 0 . 0.0 49 0 0.0 0;0000 0

:::··i:::hYSICaJ~~O~;~.~~· ~:~:...~ m~~;:d ~~l~:::··:r:~~·~~;s preve~~~-·::~i~~~:···:··'······~···=~····'··········
" Was not sampled because the habitat was not suitable for salmoni!ls.
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Table E-6. Mean Density and Population Estimate of Rainbow/Steelhead and Bull Trout, Umatilla
River, RM 81.8-89.6. 8/8-8/25. 1995. .

.. - .. ":'";":,.: ..

.........--.-.- ' , .

:::N4.tii~I!~.i~ffi!~::¢.k~*¥k$~9~'.( ><: ... '.

157
290
62

328
254
10

354
383
7

200
4

109
tl6

.9515

.7967

.7126
-4481
.4000
.3846
.3349
.3119
.1111
.0974
.0930
.0925
.0445

165
364
78

732
635
26

1,057
1,215

44
1,988

43
1,178
2,604

; ......

26 1.3461 35
34 0.1759 24
165 " 0.1333 22
890 _ 0.0993 117
265 0.0522 19

1,757 0.0502 103
1,057 0.0435 46
1,140 0.0269 33
1,242 0.0092 24
402 0.0068 5
169 0.0063 4

26
87
165

1,178
364

2,053
1,057
1,228
2,604
732
635

165
732

1,057

165
364
87

732
635
26

1,057
1,228

63
2,053

43
1,178
2,604

",<::::-:;=;:"-:

.."'"',",

Plunge Pool
Lateral P0CI1
Rapid Over Boulders

Plunge POCII
Riffle With Pockets
Scour Pool

Plunge P0CI1
Lateral Pool
Backwater Pool
Riffle With Pockets
Rapid Over Boulders
Dammed POCII
Scour Pool
Rime
Puddled
Unclass. If w/ss
Isolated Pool
Glide
Isolated Pool w/ss

Dammed Pool
Backwater Pool
Plunge Pool
Glide
Lateral Pool .
Unclass. If wJss
Scour Pooi
Rime
Isolated Pool w/ss
Riffle With Pockets
Rapid Over Boulders

.. --."."

:::'M9AAtlIi#YfflJt'ii.~::::•.·\

"I

Plunge Pool
Rapid Over Boulders
Scour Pool
Rime With Pockets
Lateral Pool
Riffle

165
635

1,057
732
364

1,228

165
528
622
557
150
534

0.1273
0.0760
0.0757
0.0533
0.0247
0.0060

21
.48
80
39
9
7
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Table E--7. Mean De~ity and Population Estimate per Habitat Type of Rainbow/Steelhead Trout,
Coho, and Chinook Salmon, Moonshine Creek, RM 0.0-4.4, 9/18-9/21, 1995.

. ': .'.-, . . :":':'<:--;:~:.;.:;;;:::-:-::.' . - : ',"- .' '.. ".. , .',. .;..'.- "." '. '..~- .:.... . '.:.:':.~.:.:., ._~-,;..' -:-:- .;.: ,.:.:.:.:.-: -;-:..'.:.:.;.:.;.;-:.:.:.:.

:;':::ltAJJ:...:, ..,....•:· •. ,.: ...:'.:::...:..l'r.':,':•.,,'::,•."..:.•:~..:'.'".·'.'.':T...:..:,.:,::::::.'..:TYPE...:..:..•..'.'.'.':':':'.:"':..'::.•::,'.::'.••.:•.'",;::,-,:~'..::,',:.:,:,•.,'.,:.':,':::.""':: ::.•.':.::,.'.'~.'.,..O'H.:"".T.,........,.A.""•.:,L·.'.'.,•.•','E,.'.m.•'.D.'.• '.'-.'.·,','.:rt,..A,'.':..••.::,.r ..•···,· ... AREAiMtWI SrP~ , ·:i :':MiN::pffi&mJX;"":f::tiT~i:t::~ip@jj:::(=: ..t
'''' ~TU;Lj Il"l '.""'.,.,::t~:.•:::.<::/( .'. ..; :.::Afm?TQr.-&i\~:~~\t>r/\:?t\,(".::)'··"··',,· '::""

Plunge Pool
Trench Pool
Riffle With Pockets
Lateral Pool
Scour Pool
Cascade Over Bedrock
Backwater Pool
Beaver Dam Pool
Glide
Puddled
Rapid Over Bedrock
Rapid Over Boulder
Riffle

64
7

100
135
171
23
9

31
157
167
36
46
156

64
7
87
90
165
15
8

31
III
26
17
15
55

2.2186
1.8511
0.4900
0.4667
0.4269
0.3913
0.2222
0.1290
0.0764
,0.0599
0.0556
0.0435
0.0385

~ 142 ~

13
49
63
73
9
2
4
12
10
2
2
6

;'::, ~7~ ~-:::,:-,-:< :.-.~.:..::. ~,:_-.:.-_-,~c-:_:_-_:

iN~:furlirJ~i~iill~;:g4lj~i~~@~~I::': •
Scour Pool

... " , ',:' ." ;, ;.;.. -.~ ..~.;. .. - - - - - - - -

Scour Pool

111

111

. '.' ': .",~, ~.'.:.~.:.'.','.'.' ..'-.--.

13

13

Table. E-8. Mean Density and Population Estimate per Habitat Type of Raiobow/Steelhead Trout, ~d
Coho Salmon. Mission Creek. RM 0.0-4.3,.915-9/13, 1995.·

, ..:~,:,,;.", ".-,' .."" .~

':liABIT~£:'~Et(mTAB:~' ..
.:. . ..........• '::$~J;;~aw:

60
28
58
29
15
4
I
10
4

1.2766
1.0310
0~7945

0.6905
0.3659 .
0.3333
0.2500
'0.2083

0.0351

39 

22
·60
30
32
7
2
12
66

47
27
73
42
41
12
4
48
114

Plunge Pool

Plunge Pool
Trench Pool
Lateral Pool
Scour Poo]
Glide
Dammed Pool
Backwater Pool
Rime With Pockets·
Rime

L;.t~~i:jJ~~iJl~:'&lil1Salmdnir::;·..-r··.-.···',·'·'·'·'_·.-···'_·,·,·,·_·_·.'.·.·.·...·.·_·.·.·.··,·.·.·.·:.-.......-.:.·.·.·.·.v.·.'.·.·.·.·.-.·.--.-.'.-.-.

.. . .. ' ..... :... "::-:....-...:-,.:' ... " ..

::·:g~,,~~~:~9g~*I.$t~¥lli~:~.itm~(::,:':·,:.'

Plunge Pool
Scour Pool
Lateral Pool .

47
42
73

7
10
5

0.3191
0.0952
0.0274

IS
4
2
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Table E-9. Mean Density and Population Estimate per Habitat Type of Rainbow/Steelhead Trout,
Coho and Chinook Salmon,Cottonwood Creek, RM 0.0-4.1, 7/5-8/1, 1995.

·:<.:::::::x. '--'-.- ,.. :.:,'.-~:-::-'--;-.- '..~.. ....;._..

:::t{M~ijt~l\\@;§W1.§!i¥!@#~1'#t .....

.:AREAItf·"'f~F:. l\fEl\N:l)ENSl!yj&
<PaESEN1" .... .> :T;QTAL:AlU:*i .

:;';.~:;:~:;~: .:,c :,..;-~.-.:.:-:-::::;.:.;::;.::;.~ : '.' .' ;.; .......:. ~::: '.. ::~: •• ,,, ..

Y~~~#.iAN#ill~$~~k~~t~Mi......•

Plunge Pool
Trench Pool
Scour Pool
Lateral Pool
Riffle With Pockets
-Rapid Over Boulders
Dammed Pool
Glide
Rime
Isolated Pool

.:-;."':::.':' ,.

:~:1J9c~~ij~~:~:l~~!~::¢AA~f$~jfuo~~:-,~.

Plunge Pool
LateralPooJ
Isolated Pool
Rime

I&llated Pool

48
4
69
118
23
26
48
141
417

1,143

1,143

30
4
29
63
10
15
45
44
87
7

1.9167
ooסס.1

0.2319
0.1441
0.1304
0.1154
0.1042
0.0355
0.0288
0.0201

92
4
16
17
3
3
5
5
12
23

Table E-lO. Mean Density and Population Estimate per Habitat Type of Rainbow/Steelhead Trout,
Coho and Chinook Salmon, Coonskin Creek, RM 0.0-2.0, 6/29-7/18, 1995.

." ..-.'..-.--.... ,'--:::- .-,::-,.:,....:..
'.:" (:r~it~¥~~m$. )-·T01Mj·AREA_·_

.. ..... ... ···::$~ti~t,Mi,
ili~wjSl1I'l· ... ····::~~NDENSI't&:IN
::~it~<.·:_:: ...:::: ...• ···/!i'tfl'AV;AREiA: .

Trench Pool
Plunge Pool
Scour Pool
Lateral Pool
Rime With Pockets
Rapid Over Boulders
Glide
Riffle

20
56
94
144
135
104
171
130

20
37
61
83
53
42
141
33

OOסס.4

0.7090
0.6596
0.2430
0.1556
0.1154
0.0877
0.0462

80
95
62
35
21
12
IS
6

Trench· Pool
Scour Pool
Lateral Pool
Rapid Over Boulders
Rapid Over Bedrock
Riffle

.:' .. -;'.. :-.'." .:~: ::- :.::.~':. . - -, .-

~::·ij@#jtiij,!~jWt:'¢:ij@~~:$~~~::::

Rapid Over Bedrock
Scour Pool
Trench·PooI

20 3 0.7000 14
94 17 0.3617 34
144 56 0.2431 35
104 20 0.0673 7
22 12 0.0454 1
130 13 0.0385 5
...... _.....

22 12 0.1364 3
94: 17 0.0851 8
-20 2 0.0500 1
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Table E-1l.- Habitat of Mountain Whitefish, Umatilla River, RM 81.8-89.6, 8/8-8/25, 1995.

"Rapid Over 9,614 635 40 21.6 0.0630* - 606 83.3-88.7 88.3

Boulders
22,~'iS3 732 35 18.9 0.0478* 1.083 82.2-88.4 87.0

RiffieWith
PocketS

60,403 I 1,228 7 3.8 0.0060* 344 82.4-83.6 83.0
Riffle

Subtotal 92.670 2,595 82 44.3 0.0220* 2.033 82.2-88.7 87.3

~
{EG_,.:':: -",( .:::?<': '/ ..•··L.-:::--::.:.'-·.',',·",:::-:-~-,

""" ....:::.::: -_..:'.-:, --.::

Straight 14,201 1,057 - 73 39.5 0.0691* 981 82.3-88.5 ~n

Scour Pool

Plunge Pool 250 165 21 11.4 0.1273· 32 89.2 89.2

Lateral 23,629- 364 9 4.9 0.024'7· 584 83.3·88.6 87.9 -
Scour Pool

Subtotal 38,080 1,586 103 55.7 0.0649. 1,597 82.3-88.6 88.1

I_!Q~~:- '-H~h~('-:: :-:::_~4!l(,.;::~I\·.;;~----J-;-:-:ai:":J®.~::-:_::::{--:-g~~f:;"'::_:- :·:::-_,.-'~i~9~::_,--,.,'.;i---:~4.-~;:i-:-:' -:~·Nt •.,::.:
I: DensIty was only estunated for umts w leremountam whItefish were captured.

Mountian whitefish were not captured in other habitattypes.
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Table E-12. Actual, Estimated Number and Percentage with Minimum, Maximum and Mean
Lengths, and RM Range of Salmonids captured in the Umatilla River, RM 81.8-89.6, 8/8
8/25, 1995.

Rainbow/Steelhead
Trout - Natural

Juvenile Chinook
Salmon - Natural

Mountain Whitefish 
Natural

Bull Trout - Natural

Adult Spring Chinook

78.50

13.52

7.65

0.21

0.12

1,899

327

185.

5

3

54,258

9,343

5,286

152

96

29,84,258 81.9-89.4

65,89.127 8L9~89.3

116,258,440 82.2-88.7

170,223,265 87.7-89.2

540,655,850 88.0-89.2

Table E-13. Actual, Estimated Number and Percentage with Minimum, Maximum and Mean
Lengths, and RM Range of Salmonids captured in Moonshine Creek, RM 0-4.4, 9/18-9/21,
1995.

•.• SJ>E:¢IE$: ..

... ..... ..

Rainbow/Steelhead
Trout - Natural

Coho Salmon - Natural

Chinook Salmon 
Natural

97.36

2.38

0.26

369

9

1,138

28

3

48,107,240

88,91,95

88

0.0-4.2

0.2

0.2

I O.04.J

Taple E-14. Actual, Estimated Number and Percentage with Minimum, Maximum and Mean
Lengths, and RM Range <;If Salmonids captured in Mission Cr~k, RM 0-4.3, 9/5-9/13, 1995.

Rainbow/Steelhead
Trout - Natural

Coho Salmon - Natural

Rainbow/Steelhead
Trout - Hatchery

90.18

9.38

0.44

202

21

839

87

4

56,122,290

75,90,100

230

0.5-4.2

0.5

0.5

E-10
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Table E-15. Actual, Estimated Number and Percentage with Minimum, Maximum and Mean
Lengths, and RM range of Sal,monids captured in Cottonwood Creek, RM 0-4.1, 7/5~8/1.

1995.

Rllinbow/Steelhead 78.18 172 489 37,111,340 0.0-3.1
Trout -Natural

Coho Salmon- Natural 21.36 47 134 69,84,103 0.1-1.1

Chinook: Salmon - 0.46 3 63 O.Q,.Q.l
Natural

Table E-i6. Actual, Estimated Number and· Percentage with Minimum, Maximum and Mean
Lengths, and RM Range of Salmonids captured hi Coonskin Creek, RM 0-2.0, 6i29-'7/18',
1995.

",',",' '." ,: '.-. .- ..'. '. '.'. ".'. . '.", .;.'.", ," ,. .:.:..:.:-:.,,:.:-~-:,:. '-';'-'.' .'.". :::~. ::;:~:::;:;:.X ';";:::;'" :':':':'.' -. :c..:.:. ;, .-::::: .::. ' ••:< . '," -' ,','-' ,"." ,',.,' ," -',', ','- ",', ", ' "-' -," ",- --:::.~:::~.. :: -, - '" ...• ,.'.'.

Rainbow/Steelhead .
Trout - Natural

Coho Salmon - Natural

Chinook. Salmon 
Natural

76.04

21.03

2.93

311

86

12

1,426

394

55

42.108,327

64,79,90

74,83,90

0.0-2.0

0.1-0.2

O.1..Q.2

E-ll



Table E-17. Number of Non-Salmonids visually estimated or captured.... from 74 of 648 units,
Umatilla River, RM 81.8-89.6, 8/8-8/25, 1995.

53.71 0.5287 31,418 1.180:1

45.16 0.4446 68,463 0.991 :1

0.90 0.0089 1,369 0.020:1

0.17 .' 0.0017 256 0.004:1

0.06 0.0006 6 0.001 :1

::;:: . ·'z::>"~'.':'~ ~'.",

NoI1hem SquawfishA
" 6 .

(Ptychocheilus oregonesis)

Redside Shinei' 91
(Richardsonius balteabJs)

Sucker (Catostomusspp.) 17

Speckled Dace 5,411
(Rhinichthys osculus)

Sculpin (Cottus spp.) 4,550

onservatlve esttrnate,see me 0 s section or expansIon me
.... Northern Squawfish were the only non-salmonid captured.

Table E-18. Number of Non-Salmonids visually estimated from 90 of 594 units. Moonshine Creek,
RM 0-4.4, 91l8~9/21. 1995.

r,::::::::::::::=::::::::::::;:::::::;
·""'·'···'·"···'·:r.~~~\::\· ·.:/'%:QF:.NUMsERL~ :~;~nE~sITY-j~:6t' -:-; ExPANDED": NON~'" '- ;.~.-. '.'.-.'

:'.:.·:'.:,:..:.,.n'.'.'.·:·.,T:.·.·.·."""·..·.'..·•·.. :·T·:.'.~•..•:.:.T·.:· .•'•. ,".·.·.":"'•.•·:.·:·••:..::.: ..:.:·.: '.:':.::.: " • . ":":K"':'::'" . ....•.........N:.·::.·.O·.·.:·N:.'.·.:..:..:,::: .• ', •.. ::.: '. :, ."'.'. ::.. :,' ':':., ::.,.:,..., , ::::

:.:::~~r~~::·.i~~D:.·}·.:~~o~if;s::', :::SALMONIl);; .':.' ..eg~:0O::·:
·.'i .. i :::, . ';.. :: :.:•. :: :.:.. .:::istJMW!¢p:) t~~.t)::::·.::,.::

Sucker (Catostomus spp.) .455 44.70 .0.4121 4,621 3.953:1

Sculpin (Cottus spp.) 368 36.15 0.3334 3,738 3.198:1

Speckled Dace (Rhinichthys
oaculus)

195 19.15 0.1767 1,981 1.695:1

.,:: .:.-..,:.: .'. ·','8:l@$;tr' '.:,:.'
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Table EM'19. Number of Non.:.Salmonids visually estimated from 65 of 872 units, ·Mission Creek, RM
0-4.3, 9/5-9/13, 1995. .

IF-"""::::::::::::::::::::::::::;:::::::==

.t!';i.~,'llllfif;lil!.~~~~~~~
speckiett Dace (Rhinich$ys 350 ' 76.92 0.7954 7,943 8.541:1
osc1!!us)

Sculpin (Cottusspp.) 85 18.68 0.1932 1,929 2.074:1

Redside Shiner (Richatdsonius 20 '4.40 0.0455 454 0.488:1
blateatus)

Table E-20. Number of Non-Salnionids visqally estimated from 70 of 912 units, Cottonwood Creek,
RM 0-4.1, 7/5-8/1, 1995.

~~~

.1ll.n.i.ii~J:
Speckled Dace (Rhinichthys
osculus)

1,401 85.06 0.4926 7,602 10.150;1

Sculpin (COttilS spp.) 106 6.44 0:0373 575 0.768:1

Redside Shiner (RichardS9niu9
blateatus)

80 4.86 0.0281 434 0.579:1

0.435:1326 .. 0.0211. 3.64 /
',:" - - ••• • '-'.- .-. '. :.- :-:';-._;'- •••--.-,:-.-•••• '.' ".' .c •••• :.'-. :-.:::.:~.~:-~~:::~:.:.:.:.,••

jiootOO:: ..'·.;:.L"::iO'l57.9i:~::::= :;: .•..·.:.: .•.. ·.:.'.·, .•..:8.'.:.·.i.··.:.9..'.·..·.3:.1.: : :.:, ·:U~9.3l:l··· ::..... :-:.:.: :-:c:-:-:.:.:-:.-, .-'.=.'.-.~.:-:.:.;_'.'.:.', •. '.'.'... ', . . :-:•.•~}. -:', .. '.. ," "," ,.~:--..:-:.:.:.:.:.:.~:..... ,.

60

Table E-21. Number of Non-Salmonids visually estimated from 87 of 626 units, Coonskin Creek,
RM 0-2.0, 6/29-7/18, 1995. -

r.:.:;====:;::====:::::::::::::::

Speckled Dace (Rhinichlhys
osculus)

215 71.19 1,392. 0.74i:l

Sculpin (Cottus spp.) .- 87 21.81 0.0961 563 0.300:1

E-13



Table E-22. Index Site Summary; Site, Date Sampled, Site Com-position, Discharge, Salmonid Catch
Per Unit Effort (Fish Per Minute), and Mean Catch, 1995. (.... Juvenile Hatchery Coho).

r;::!:;;:::r;::::;~~:;;:::1~;::::;·:·.!!iF~;::::;:;;:::;::::; i ..·· ·· .. 1;1~~IJII'] _[11~.~111J~1I
01 Umatilla River 1.5 4/10 213 110 52 103 48 MF/HF 0.8
01 Umatilla River 1.5 9/13 213 147 69 66 31 LF 0 0.4
01 Umatilla River 1.5 11/28 213 133 62 80 38 HF 0.5

03
03
03

Umatilla River 25.0 4110 138 91 66 47 34 MFIHF 0.4
Umatilla River 25.0 9/13 138 85 62 63 38 LF 0 . 0.2
Umatilla River 25.0 11128 138 46 33 91 67 MFIHF 0.1

'{9f':' .'. ::·tiiMiiliki&~Jf· "3&~ij::" .,:..'4
9
.:,!lz::.70'):)~.·.'.· •.••.·•.t·.••'.•• :.:...•:·.·.:.":.:.33:·l~,:,>·::' '::.•..:..;87...:.81::.1.•,.•.• :..' "lis·/ r:2£:,:.:' MPhfiiL',=" ·b·'·'·: .•..

"'04: .': ,··", ~·~8~'jt~.fflyf~.::·3~·&\. '""'" ~ ,.'.,'.".'.'.'.''.'•..•·.•.·67.·.··.e.·,·.:·.·.:,·:.:.,:. "..:,.:..,.,:....•,·.: :,:.'.·.·.::·.::·.·'.'·ll.··.·.·~.,•. ·, •.'.•.':'.•,'.''.'.:,•.•:',: ,:.:,.'.•,•••••.'," :.., .. :.LF.:.'·,.·M·.···.·.IME.·,.'.·p.,·,.•,::·.·.:.:.:.'.':..:.".,.':.",", :".•':.:,•.:'.'.'.'.,' .::O:..·:'o+.•,·.~.··.• :.'. : '. ..',.
"·Qii:=:.y.iAA'W~J9Y~i:•••• : ..~MLa:HI:~f.~:,. :':33.'1: '::':~Wi. ',"< oJ ,••." ,...•... ,....<

05 Umatilla River 50.0 4/17 148 43 29 105 71 MF/HF 0
05 . Umatilla River 50.0 9/14 148 95 64 S3 36 LF 0.1
05 Umatilla River 50.0 11/21 148 43 29 lOS 71 MFO.1

""':":':":':':". : ",'> :':::':":.:.::: ' " ". ."::' ';'.':' .·,•.•i ':;:.::;:;:.=.:.:••••• '=- .. , , :.."... '.' ..' ",:" ',i,';l.a~,;,~~;II.f:" ;... ,: l~rl ".;:;; ':~; ~>I~F!iJil1' t:~I!lIw.
.. 07 Umatilla River 67.5· 4/5 234 70 30 164 7Q MF 0

07 Umatilla River 67.5 9/19 234 106 45 1285SLF 0.9
07 Umatilla,River 67.5 11/16 234 60 26 174 74 MF 0.4

lui'. '~•.'.:-: :~~;~j;r~:~i;t:::':·::.::?~~~f-:· i(4,5.... 16.~··' ::.H~, ::;...~,.'.::.t.' l~: i:::S4}":'" :MF'·.'·:" :? '.' .. Ki··' ••• I,:

0.1 .

0.4

0.7

11
11
11

NF Umatilla R.
NF Umatilla R.
NF Ulil)ltilla R.

3/24
9127
11120

37
37
37

13
16
13

,35
43
35

24
26
24

65
57
65

MF/HF
MF
MF

0.5
1.2
3.7

1.8

12 NF Umatilla R. 3.0 3/24 . 41 9 22 32 78 MF/HF 0.4
12 NF Umatilla R. 3.0 9/27 41 16 39 25 61 MF 1.6 1.0

. 12 NF Umatilla R. . 3.0 11120 41 13 32 28 68 MF 1.1

l'JII~B_Jill~~11•..;~.n-:.·::··:~.:~i~··.,!::·....~;·,';..;,:!,:4::';II·::ml~~ri!~.~it'-
14
14
14

SF Umatilla R
SF Umatilla R
SF Umatilla R

4.0
4.0
4.0

3/27
8/3

11/13

47
47
47

13
12
10

E-14

28
26
21

34
35
37

72
74
79

MF
LF
HF

0.2
3.8
4.0

2.7



Table Er22. Continued.

22 Bear Creek 4,5 4/12 77 22 29 55 71 MF 1.5
22 Bear Creek 4,5 8/8 77 M 79 16 21 MF 1.9 2.8-
22 Bear Creek 4.5 11115 77 34 44 43 56 LFIMF 5.0

23 Bridge Creek 1.0 3/22 33 16 48 17 52 MF/HF 0.5
23 Bridge Creek 1.0 8/8 33 13 39 30 61 LF 0.5 0.6
23 Bridge Creek 1.0 . 11I14 33 8 24 25 76 LFIMF 0.8
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31
31
31

Camp Creek
Camp Creek
Camp Greek

0.6
0.6
0.6

3117, 46
8/4 46

11/13 46

5 36 9
4 29 10
4 29 10

i ,,:":.

:,,:.> :;;,{::

11 24 35
20 43 26
15 33 31

';irr~;~~ ii;i~':' :,' ~ft'l;;:

2.8

2.4

'.

33
33
33

NFMeacham
NFMeacham
NFMeacham

1.2
1.2
1.2

4113
8/9

64
64

31
34

48
53

33
30

52
41

MF/HF
LF

0.1
3.8 2.0

42 S3 31 41
45 51 34 43
22 28 51 e12

..'::;;,.,.,:,'/
'. ,.... ;;-: : ·'19>

,-:~

.-"1

,"'--.. _.:,-,:,' •.-.:-'.,-,=,:,-
--.-- .

,:::-

36
36
36

Meacham Creek 28.5 3/29 38 16 42 22 58 MF/HF 0.1
Meacham Creek 28.5 8/9 38 16 42 22 58 LF 4.0 1.4
Meacham Creek 28.5 11129 38 16 42 22 58 HF 0

38
38
38

Thomas Creek
Thomas Creek
Thomas Creek

2.5
2.5
2.5

3/20
8/2
11/8

20
20
20

4
4
4

20
20
20

16 80 - MF 0
16 80 LF 0 0
16 80 LF 0

1.8
o

3.5
MF
LF

83
88

35
31

515
813

0.5
0.5
0.5

Shimmiehoin Cr.
Shimmiehom Cr.
Shimmiehom Cr.

40
40
40

.~r.':; ~;tm!~1:!!r: ;,;:!i'~.. ;.:';~;·;·.lil:·::,·",,:_"~li ~i"":' "·':'I'.:,('nl.l~_:·'-'If.;';:~.; :;~:,,;ri
42 1 11
42 5 12

L (m) - SIte length m meters; LF - low low; Ml" - medIum tow; HF - hIgl1 flow; CPUb 
catch per unit effort; FPM = saImonid/minute.

E-16



'-
Table E-23. ,Fish Passage Barriers in the Umatilla River Basin, Surveyed 3/16-11/8, 1994.

Culvert Steel

Cuwert Steel

Bridge Concrete

Irrigation Dam Concrete

Partial - Modify

Partial Modify

Partial Remove

Partial Modify,
"

Complete Leave

Partial Remove

Partial Modify

Partial' Modify

Partial Remove

Partial Modify

Partial Remove

Partial Modify

Partial Modify

Partial Modify

Partial Modify

Partial Modify

Partial - Modify

Partial Remove

Complete Modify0.5

1.2

1.3

1.1

0.7

0.5

Concrete 0.7

Concrete 1.0

Concrete 1.2

Steel' 0.1$

-Earth/Concrete 40

Concrete 0.7

COncrete 1.0

Concrete 0.6

Concrete Blocks 0.7

Concrete Q.S

Steel 0.7

Steel 0.8

Steel 0.8

Bridge '- Concrete

Water Pipe and Concrete
Casing

Frame

Earthen Dam

Culvert

Bridge

Rip-rap

Culvert

Irrigated Dam

Bridge_

Vacated
Irrigation Dam

Culvert

Irrigation Dam

Vacated
Irrigation Dam

Channel
Modification

0.1

1.3

1.0

.30

0.6

t.S '

0.9

1.2

3.3

1.4

.25

1.7

49.0

0;4

6.0

0.1

0.1

18.8

2.4

Mission -Creek

Mission Creek

Mission Creek

Cottonwood
Creek

McKay Creek

Mission Creek

Cottonwood
Creek

Moonshine
Creek

CoOnskin
Creek

Cottonwood
Creek

Umatilla River

-Un-named
Tributary at
RM1.SofSF
Umatilla -River

Umatilla River

Umatilla River

Camp ,Creek

Jungle/.Windy
Springs Cree~

Wtldhorae
Creek

Greasewood
Creek

_WlIdhorae
Creek

Whitman
Springs

0.1 Culvert sieel 0.5 Complete Modify
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Figure E-l. Length Frequency of Natural Juvenile Chinook Salmon and Natural Rainbow/Steelhead
Trout captured during electrofishing in the Umatilla River, RM 81.8-89.6, 8/8-8/25. 1995.
(95B-UMT1.CH3)
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Figure E-2. Length Frequency of Mountain Whitefish captured during electroflshing in the Umatilla
River. RM, 81.8-89.6. ~/8-8/25. 1995. (95B-UMT2.CH3)
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Figure E-3. Length Frequency of Natural Rainbow/Steelhead Trout captured during electrofish~ng in
. Moonshine Creek, RM 0-4.4,9/18-9/21, 1995. (95B-MNSl.CH3)
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. Figure E-4. Length. Frequency of Natural Juvenile Coho Salmon and Natural Rainbow/Steelhead~
Trout captured during electrofishing in Mission Creek, RM 0-4.3, 91l8;;.9/21, 1995. (95B:.·
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Figure E-5. Length Frequency of Natural Juvenile Coho Salmon and Natural Rainbow/Steelhead
Trout captured during electrofishing in Cottonwood Creek, RM 0-4.1, 7/5-8/1, 1995. (95B-
CTT1.CH3)
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Figure E-6. Length Frequency of Natural Juvenile Coho Salmon and Natural Rainbow/Steelhead
Trout captured during electrofishing in Coonskin Creek, RM 0-2.0, 6/29-7/18, 1995. (95B-
CSK1.CH3)
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APPENDIXF

Adult Passage Examinations 1994-1995

Table F-1: Summer tteelhoad release datos, migrational U'mlnll, passage routes, and passage Ume.s (In da~, hours and minutes) fOl' Westland, FHd, and Stanfield Dams.
Pusage t1m!'s between Three MIle Dani and WeOltland. Three Milo Dam and stanfield, Westland and Feed. Feed and stanfield, and StanlielCl and ODFW (RM 56) Is also
Inc:ludad,

Westland (sile 1)
Westland Wetllandto

ReI. Rei. First Last Passage Total Flo_ Avg: Feed Total
Ch/Code Date 11me Date 11me Date 11me -Rouie Days Hrll/NUn Hours (c:ts) Temps dan hrsjmln Hours
7/39 11/1C/194 10:25 \2/21/94 12:48 12/21/94 13:3$ 1 0 00:47 0.76 673 45~9 5 14:1)1 134
7/40 11/17/94 10:05 12/21/94 15:42 12/21/94 16::35 1 0 00:53 0.88 873 45.9 :; 06:27 126.5
.7/45 11/30194 10:30 02/0ll/95 10:55 02/04/95 12:55 2 0 02:00 2 2650 45.4 0 20:36 20.6
7/47 01/27/95 10:25 02/07/95 09:55 02/07/95 11:26 2 0 01:31 1.52 1760 44.8 0 02:56 2.933
7/42 01/13195 10:25 02/18/95 03:56 02/18/95 11:56 2 0 07:56' 7S7 H60 46.3 0 20:20 20.33
7/37 121O~4 10:00 02/24/95 16:10 02/2:1195 13:30 2 0 21:20 21.3 1840 48.8 1 01:08 25.13
7/48 01/18195 10:10 02/23/95 07:15 02/23(95 19:08 2 0 11:53 1;.9 2210 46.7 0 08:28 8.467
7/48 02/08/95 10:30 02/27/95 07:20 03/04/95 12:24 1 5 05:04 125 1283 ~.4 4 23:04 119.1
7/3 03/23/95 10:10 03/30/95 ,15:17 03/30195 18:18 1 ,0 '02:58 2.99 957 45.2 0 15:38 15.63
7/85 03/14/95 10:20 03J27/95 15:04 03127/95 16:31 2 0 03:27 3.45 1080 45.9 1 01:14· 25:23
7/88 03/13/95 10:45 03/24/95.. 07:33 03/24/95 12:57 2 0 05:24 SA 1550 43.2 0 01:49 1.817
7/81 03/08/95 10:45 03128/95 18:45 0312Si95 01:03 1 ° 06:18 6.3 950' 47.2 O. 19:49 19.62
7/5 03/27/95 10:39 04/08195 08:54 04/08/95 08:00 2 0 01:00 1.1 8aa 49.7 ° 03:30 3.5
7/62 03/06/85 10:<15 04/041115 07:08 04/04195 08:59 ; 0 01:51 1.B5 707 51.4 0 01:19 1.317
7122 04/07/95 \0:25 04/13(95 14:'35 04/13(95 15:23 2 0 00:48. 0.8 1310 48.5 0 '02,56 2;967
7Jl3, 03/30/95 11:00 04i1?J95 t7:28 04/13(95 09:!58 2 0 16:28 16.5 1240 46.6 0 08:01 8.017

Avg: 0.55 13.1 1.38 33,33

Feed Canal (slle 2]
Feed Feed to

ReI. Rei. Fitst last PasS8Qe Total Flows Avg. Stanfield Total
Ch{Code Dale 11me Dale Tim .. Date 11me· Route Dars HrsJMln Hours lefs) Temps Days hrs/mln Hours
7/39 11/11)'94 10:25 12/27/94 03:36 12/27/94 11:20 1 0 07:44 7.73 1162 46.9 -18 11:05 395.1
7/40 11/17/94 10:05 12/28194 23:02 12/27194 12:31 1 0 13:29 13.5 782 48.2 20 00:05 480.\
7/45 11/30/94 10:30 02J05(95 09:31 02lO!lI95 18:14 2 0 08:43 8.72 2448 46.8 1 05:42 29.7
7/47 01127/85 10:25 02/07/95 14:22 02/2e,tl15 09:00 1 18 19:48 451 1801 45 , 07:-49 31.82
7/42 01/1:l195 10:25 02/18195 08:16 02l18Jli5 14:53 2 0 06:37 6.82 1876 49 2 01:38 49.6
7/37 12/05194 '0:00 02/28/95 14:38 ' 03/10/95 13:04 1 11 22:28 288 774 '48.2 0 22:21 22.35
7/48 01/18195 10:10 02/24/95 01:36 03/09/95 15:57 1 13 14:21 328 881 48.3 '2 00:24 48.4
7/48 02/0Br'95 10:30 03/09195 11:28 03/09/95 12:04' 1 0 00:36 0.8 552 49.8 1 01:54 25.9
7/3 03123/95 10:10 03/31/95 09',54 04/02lIl5 18:10 1 2 06:16 58.3

.-
5113 50.1. 0 19:01 18.02

7J95 03/1-4/95 10:20 0.3128/95 19:45 04/01/95 13:03 1 3 17:'8 89.3' 621 48 0 06:48 6.8
7/88 03/13/95 10:45 03124/95 14:48 03125185 14:04 2 0 23:18 23.3 1408 43.4 0 20:53 20.88
7/61 03/Oe,tlI5 10:45 03flQ/95 20:52 03129i95 21:33 1 0 00:41 0.88 885 47.8 1 04;~ 28.75
7JS 03127/85 10:30 04/0&'95 11:30 04/07/95 18:20 1 1 06:50 30.8 8110 50 3 17:01 89.02
7182 03/06/95 10:<15 04/o4JII5 10:18 04/04JII5 10:38 , 0 00:2D 0.33 531 5(4 0 05:43 5.717
7/22 04107/95 10:25 04/13/95 16:21 04{14/95 08:11 2 0 11:50 11.8 1315 48.5 0 13:42 :13.7
7/13 03/30195 11:00 04/13/95 17:57 04/14195 15:32 1 0 2':35 21.8 '3'5 48.5 7 02:32 170.5

. Avg: 3.48 83.4 3.74 89.77

stanfield (site 3)
Stanfield . stanfield to

Rei. Rei. First last Passage Total Flows A'Ig: ODFW Total
Ch/Code Date TIme Date 11me Date TIme Route Day. Hr"'Mln Hours (c:Je) Tempa Days HrclMln HOll,.
7/39 11/IMl4 10:25 01/12195 22:25 01/13(95 02:21 1 0 03:58 3.93 1075 42 14 '7:18 353.3
7/40 11/17/94 10:05 01/16/85 ~ 12:36 01/16'95 13:45 1 0 01:09 1.15 2280 42 33 20:39 812.8
7/45 11J3C1'94 10!30 02/08195 23:58 02107/95 07:43 '2 0 07:47 7.78 2145 43.5 17 04:48 412.6
7/47 01/27/95 10:25 02/27/95 18:57 0~7is5 17:48 1 0 00.:51 0,85 1'490 45.5 na na na
7/42 01113/95' 10:25 02/21195 18:29 02/21/95 17:58 2 0 0':29 1.48 3420 47.3 lia na na
7/37 12/05(lI4 10;00 03/11/95 11:25 03/1 1195 12;18 2 0 00:53 0.88 851 50.2 Illl na na
7/46 01/1Br'95 10:10 03/11/95 18:21 03/11/95 16:57 2 0 00:3lI 0.8 851 50.2 na ne na
7/48 02/08/95 10:30 03/10195 13:58 03/10185 15:39 2 0 01:41 1.B8 731 46.4 na na na
7/3 03/2at85 10:10 04/03/95 12:11 04/03(85 12:34 1 0 00:zl 0.38 882 54.1 na na na
7/85 03/14195 '0:20 04/01/95 19;51 04/01/95 20:30· 2 0 00:39 0.65 727 53.3 15 01:04 121.1
7/88 03/13/95 10:45 03/28/95 10:57 03/28195 12:11 2 0 01:14 . 1.23 1350 47.71 3 00:4B 72.8
7/91 03/0&'95 10:<15 03/31/95 02:18 03/31/95 03:27 2 0 01:09 1.15 724 52.4 3 '08:38 78.85
7/5 03127195 10:30 04/tl/95 '11:21 04/11195 15:07 1 0 03:48 3.77 1480 51.7 na na na
7182 03106/95 10:<15 04/04195 18;21 04/04195 0.701 2 0 00:29 0.48 734 5,4.3 5 04:06 124.1
7/22 04107/95 10:25 04/14195 18:53 04/15(95 '0.•718 2 0 21;18 21;3 1380 49.1 na ria 'na
7/13 03/30195 11:00 04121/85 ;8:04 04121/95 o~n 2 0 00:25 <0.42 904 54.7' I) 02:13 122.2

Avg: 0.12 2.98 10.9 282.2

ODFW (site 4)
3MDto 3MDto

Rei. • Rei. First Last Westl8;/ld Total above stIld Total
Ch/Code Date llme Dale 11me Date 11me Daye Hrs/Mln Hours Days . HrslMln Ho urs
7/39 11/HV94 10:25 01fl7/95 19:39 01/27195 18:56 41 02:23 988 53 15:56 1528
7/40 11/17194 10:05 02/19/95 1D:24 02118195 10:25 34 05:37 822 80 03:40 1444
1/45 11/30/94 10:30 02/24/95 12:3' 02124/95 13:45 aa 00:25 1584 6B 21:13 16~

7/47 01127/85 10:25 na na na na 10 23:30 283 3\ 07:23 751.4
7/42 01/13(95 10:25 na ne na na 35 17:33 858 39 07:33 943:5
7/31 12/05(lI4 10:00 na ne no na 81 06:10 1950 ali 02:'8 2306
7/48 01/H1I'S5 10:10 na ne na na 35 21:05 881 52 06:47 1255
7/48 . 02/08185 10;30 na· na na ne 18 20:50 453 30 05:09 725.2
7/3 03123195 10:10 ne na na na 7 .05:07 173 11 02:24 286.4
7/85 03114t'95 10;20 04/0&'95 21:34 04{O~5 22:08 13 04:44 317 18 10:10 442.2
7/S9 03/1:l195 10:45 0<312&195 12:59 03129195 13:17 10 20:48 261 13 01::l:6 313.4
7181 03/08185 10;45 04/O:!i95 10:06 04/03(95 .10:50 22 08,00 538 24 16:42 592.7
7/5 03127/95 10:30 na na ne. na a 20:24 238 15 04:31 384.6
7Je2 03/06/95 10:45 04/09/95 20,56 04/OSi95 21:30 28 20:zl 892 29 06:05, 702.1
7/22" 04/07/95 10:25 no na na na 6 04:10 146 8 08:48 196.8
7/13 03J3Ql95 11:00 04126/85 20:<12 04126/95 ,21:\4 13 .06:28 316 22 07:29 .535.5.
File name: 9495dab1; • - trap and haul evaluation' 27.2 654 36.5 878.4'
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· Table F-2: Summer Steelhead release dates at Three Mile Falls Darn and days required to successfully migrate from Three Mile F:a1ls Dam
to 51 (Westland). S2 (Feed Canal1 S3 (Stanfield), and 54 (ODFW Rm 56), Umatilla River, 1994-95.

:qw~~:3Mp~
'.' .••. •·.····P#'"IiJt.

3MDlOSIIE#1 3MDlOSlIE#2 ~MDlOSIIE#3
.' ·P'A.-¥S· DAYS DAYS

3l\1D lOSIIEH4
DAYS

67.0 68.6

11.2 31.3

36.9 39.3

83.2 %.1

36.6 52.3

29.0 30.1

8.0 11.1

14.4 18.4

11.2 13.0

23.4 24.6

10.0 15.0

29.0 29.2

6.3 7.4

14.3 22.3

2?Z··
... '....... :" .

39:<1:"

.... :-.. ,~ I;· •

7/39 11110/94

7/40 11117/94

7/45 11130/94

7/47 01127/95

7/42 01113195

7/37 12105/94

7/46 01118195

7/48 W08l95

7/3 03/23/95·

7/85 03/14195

7/88 03113/95

7/81 03/06195

7/5 03127/95

7/82 03106195

7/22 04107/95

7/13 03/30195

A~9f.:·.
uename: ~~)Ol ys

41.1

34.2

66.0

10.9

35.7

81.2

35,8

18.8

7.2

13.1

10.8

22.3

9.8

28.8

6.1

13.2

. ;27.2
. " ....

F-2.

46.7

39.5

63.5

60.1

78.4

94.0

86.1

nla

nla

nla

nla

nla

nla

23.5

16.1

28.0

oIa

34.4

n'a

27.4

4&~ .......
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Table F-4: Summer steelhead passage times (days, hours, minutes) and miles moved per day between Stanfield Dam
and ODFW (AM 56), Passage Evaluation, Umatilla River, 1993-95. .

1993-94
Stanfield ODFW Stan. to ODFW

ReI. Last First Passage Total
Ch/Code Date Date Time Date Time Days Hrs/Min Hours MileslDay
7/1 10/19/94 04/02/94 15:06 04/16/94 15:25 14 00:19 336.3 1.7
7/3 12/07/94 01/15/94 12:49 01/25/94 21:46 10 08:57 249 2.3
7/4 12/13/94 01/10/94' 19:06 01/16/94 1E):32 5 21:26 141.4 4.0
7/5 01/07/94 01/13/94 11:53 01/25/94 01:53 11 14:00 278 2.0
7/6 01/10/94 03/11/94 17:57 03/28/94 ,22:30 17 04:33 412.6 1.4
7/10 04/25/94 04/27/94 02:30 04/30/94 00:35 . 2 22:05 70.08 8.1
7/13 03/11/94 03/15/94 12:59 03/26/94 04:32 10 15:33 255.6 2.2
7/14 03/11/94 03/'Zl/94 23:50 03/31/94 00;25 3 00:35 72.58 7.8
7/17 03/24/94 03/30/94 19:06 04/02/94 02:53 2 07:47 55.78 10.2
7/18 03/28/94 04/21/94 00:33 . 04/22/94 23:12 1 22:39 46.65 12.1
7/23 04/04/94 04/07/94 00:30

-.

04/09/94 06:25 2 05':55 53.92 10.5
7/26 04/11/94 04/17/94 03:58 05/02/94 22:00 15 18:02 378 1.5
71Z! 04/14/94 04/17/94 00:22 O4i1.8/94 19:58 1 19:36 43.6 13;0

.'
Avg: 184.1 5.9

1994-95
Stanfield ODFW Stan. to ODFW

ReI. Last First Passage Total
Ch/Code Date Date Time Date Time Days Hrs/Min Hours MileslDay
7/39 11/10/94 01/13/95 02:21 01/27/95 19:39 14 17:18 353.3 1.6
7/40 11/17/94 01/16/95 13:45 02/19/95 10:24 33 20:39 812.6 0.7
7/45 11/30/94 02/07/95 07:43 02/24/95 12:31 17 04:48 412.8 lA
7/85 03/14/95 04/01/95 20:30 04/06/95 21:34 5 0.1:04 121.1 4.7
7/88 03/13/95 03/26/95 12:11 03/'29/95 12:59 3 00:48 72.8 7.8
7/81 03/06/95 03/31/95 03:Z! 04/03/95 10:06 3 06:39 78.65 '7.2
7/82 03/06/95 04/04/95 0.701 04/09/95 20:56 5 04:06 124.1 4.6
7/13 03/30/95 04/21/95 0.77 04/26/95 20:42 5 02:13 122.2 4.6

Avg: 262.2 4.1

Table F~5: Summer steelhead passage times (days, hours, minutes) and miles moved per day between the release site (Barnhart
Nolin) and ODFW (RM 56), Upstream Transport Evaluatipn, Umatilla River, 1993--95.

1993-94-
Release ODFW ReI. Site

ReI. First to ODFW Total
Ch/Code Site Date Time Date Time Days Hrs/Min Hou(s Miles/Day
7/8 Barnhart 02/28/94 11:00 03/06/94 06:14 5 19:14 139.2 2.4
7/10 Nolin 03/09/94 11:00 03/13/9~ 03:29 3 16:29 88.48 6.1
7/12 Barnhart 03/10/94 11:10 03/13/94 20:47 3 09:37 81.62 4.1
7/15 Nolin 03/14/94 11:00 03/24/94 02:41 9 .15:41 231.7 2.3
7/16 Barnhart 03/22/94 10:40 03/24/94 13:36 2 02:56 50.93 6.5
7/21 Nolin 03/31/94 10:50 04/02/94 18:58 2 08:08 56.13 9.6

Avg: 5.2

1994-95
Release ODFW Rei. Site

Ret First to ODFW Total
Ch/Code Site Date Time Date Time Days Hrs/Min Hours Miles/Day
7/49 Nolin 02/'0/95 11:00 03/27/95 19:53 28 08:53 680.9 0:5
7/6 Nolin 03/Zl/S5 11:30 03/31/95 20:11 4 08:41 104.7 3.2
7/20 Barnhart 04/07/95 10:4S 04/11/95 20:55 4 10:10 106.2 3.1
7/38 Barnhart 11/10/94 10:30 01/29/95 23:21 80 12:51 1933 0.2
file name: 9395#1 Avg: 1.7
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Table F-6: Spring Chinook Salmon passage times (days, hours, minutes) and mile.s moved per day between the release site
(Barnhart) and ODFW (AM 56). Upstream Transport Evaluation, Umatilla River, 1993-94. .

1993.;...94
Release ODFW Rei. Site

ReI. First toODFW Total
Ch/Code- Site Date Time Date Time Days Hrs/Min Hour~ . Miles/Day
13/21 Bamhart 05/02/94 11:30 . 05/05/94~ ,23:01 3 11:31 83.52 4.0

. 13/22 Barnhart 05/06/94 11:00 05/10/94 03:28 3 16:28 88.47 3.7
13/44 Barnhart 05/10/94 13:30 05/12/94 23:03 2 . 09:33 57.55 5.a
13/15 Barnhart 05/13/94 15:00 05/16/94 01:19 2 _ 10:19 58.32' 5.7

Avg: 71.96 4.8

Table F-'7: Spring Chinook Salmon passage times (days, hOUrs, minutes) and miles moved per day between Stanfield Dam
and ODFW (AM .56), Passage Eva:Juatlon, Umatilla RiVer, 1993-95:

1993-94
Stanfield. ODFW Stan. to ODFW

ReI. Last First Passage Total
ChICode Date Date Time Date Time Days Hrs/Min Hours Miles/Day
13/14 04/14/94 04/20/94 10:20 04/24/94 07:34 3 21:14 93.23 6.1
13/17 '04/'P/94 05/06/94 04:41 05/08/94 22:03 2 17:22 65.37 8.7
13/18 04/29/94 OS/23/94 . 17:39 OS/25/94 17:06 1 ·23:27 47.45 11.9

Avg: 68.68 8.9

1994-95
Stanfield ODFW Stan. to ODFW

Rei. Last First Passage Total
Ch/Code . Date Date Time Date Time Days Hrs/Min Hours Miles/Day
13/32 04/10/95 04/24/95 16:40 05/08/95 .04:11 13 11:31 323.5 1.8
13/34 04/11/95 04/25/95 14:00 05/03]95 18:21 8 04:21 196.4 2.9
13/36 04/13/95 04/25/95 13:04 .05/16/95 02;44 20 13:40 493.7 1.1
1~/38 04/18/95 04/25/95 01:39 05/08/95 16:14 13 14:35 326.6 1.7
13/40 04/20/95 04/24/95 08:57 04/'Zl/95 04:07 2 19:10 67.17 ,8.4
13/31 04124/95 04/28/95 23:39 - 05/18/95 18:34 19 18:55 474.~ 1.2
13/35 04/13/95 05/02/95 -11:35 05/19/95 02:23 16 14:48 398.8 1.4
13/43 04/~4/95 OS/22195 11:14 OS/24/95 '13:39 2 02:25 50.42 11.2
13/42 04/26/95 05/19/95 14:36

.
OS/24/95 02:51 4 12:15 108.2 5.2.

file name: 9395#2 Avg: 271.1 3.9
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Table F-8. Fall chinooksalmon mainstem passage data at John Day. McNary, and Ice Harbor Dams. 1990-93.
• I

Aug 1-15 Aug 16-31 Sep 1-15 Sap 16-30 Oct 1-15 Oct 16-31
Year Dam No. % No. % No. % No. % No. % No. % Total No.

, 1990 John Day 2147 2.3 11223 12 49115 52.7 22393 24 6663 7.1 1652 1:8 93193
McNary 2686 3.3 4504 5.5 40375 49.2 21343 26 10037 12.2 3053 , 3.7 81998
Ice Harbor 102 1.9 202 3.7 1716 31.8 1598 29.6 1169 21.7 604 11.2 5391

1991 John Day 1132 1.4 3653 4.5 34358 42.7 . 30592 38 8434 10.5 2341' 2.9 80510
McNary 1340 1.8 2832 3.8 25055 33.9 31196 42.2 10638 14.4 2872 3.9 73933
Ice Harbor 87 1.4 54 0.9 1989 32.5 2064 33.7 1367 22.3 563 9.2 6124

1992 John Day 1225 1.7 6320 8.6 33363 45.5 2477,7 33.8 . 6160 8.4 1413 1.09 73258
McNary 1470 2.1 4294 6 26679 37.3 25282. 35.3 11602 16.2 2280 3.2 71607
Ice Harbor ", 67 1.2 '·156 2.8 1732 31.1 1984 35.6 1078 19.3 556 10 5573

1993 John Day 1761 2.6 8828 13 29623 43.9 22044 ·32.7 3805 5.6 1411 2;1 67472
McNary 2137 3.3 6098 9.5 28042 43.6 20051 '31.2 6182 9.6 1820 2.8 64327
Ice Harbor 132 4.1 199 6.2. 988 30.7 1099 34.1 539 16.7 262 8.1 3219

Total John Day 6265 2 30024 9.5 146459 46.6 Q9806 31.7 25062 8 6817 2.2 314433
McNary 7630 2.6 17728 6.1 12011 41.2 97872 33.5 38459 13,2 10025 3.4 291865
Ice Harbor 388 1.9 ' 611 3 6425 31.6 6745 33.2 4153 20.5 1985 9.8 20307

file name: chfmnstm
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_ Table F-9: Percent of Fall Chinook Salmon homing to the Umatilla RiVer versus straying into fish hatcheries and
spawning grounds above McNary Dam. Average attraction-flows exiting the Umatilla River during september are
also included. Numbers represent estimated coded-wire tag recoveries.

Recovery No. Above No. to Total Percent Percent Avg.-Flow Avg. Flow
. Year - McNary Uma. R. No. Home Stray Sept 1-15 Sept 16-.30
1990 152 223 375 59.5 41 4cfs 21 .cfs
1991 182 145 327 44.3 56 50 cfs 130 cfs
1992 92 29 121 24 76 1.5 cfs 1 cfs
1993 67 39 106 - 36.8 63 78 cfs 100 cfs
1994 88 110 198 55.6 44 59cfs 62cfs

Table F-1 O. Umatilla River fall chinook salmon homing and straying rates for acclimated (Minthom) versus direct
(near Minthom) releases. Numbers represent estimated coded.,..wire tag recoveries. -

No. ReI. No. Above No. to Percent Percent
Brood Yr. Tag Code ReI. Lac. Tagged A.ge McNary Uma.R. 'Home Stray

87 539-41 Minthom 13260 0++ 6 2 25.0 75.0
87 536-38 Nr. Minthom 73148 0++ 24 _ ~9 67.1 32.9
88 753,54-,57 Minthom 76824 0++ 11 13 54.2 45.8
88 758,60,63 Nr. Minth.om 76425 0++ 11 9 45.0 55.0
89 325-27 Minthom 66426 0++ 2 7 77.8 22.2
89 322-24 Nr. Minthom 70450 0++ 4 1 20.0 80.0
90 563,601,602 Minthom 76411 0+ 15 15 50.0 50.0
90 560-62 Nr. Minthom 73454 0+ 20 14 41.2 58.8

fUe name: 9495OOf1
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Table F-11: Umatilla River homing and straying data for yearling (1 +) fall chinook salmon Oncludes acclimated and dire,
releases). Numbers represent estimated coded-wire tag recoveries.

Brood Yr.
84
85
85
86
86
91

Tag Code
073327
073823~27

073828-32
074038-39
074036-37
071460,461

Ret Loc.
Bon/Minth
Minthorn ..
Boniter
Minthorn
Bonifer
RM 73.5

No.
Tagged

88396
49635
50492
81046
77914
47102

ReI. Age
1+
1+
1+
1+
1+
1+

No. Above
~cNary

101
53
36
67
39.

1

No. To
Uma. R.

55
100

63
234
170

5

"" home
35.3
65.4
63.6
77.7
81.3
83.3

"" stray
64.7
34.6·
36.4
22.3
18.7
16.7

Table F-12: Umatilla River homing and straying data for sUb-yearling (0+,0++) fall chinook salmon (inclUdes acclimate
and direct releases). Numbers represent estimated coded-wire tag recoveries.

B rood Yr. Tag Code
89 075403-05
89 075325-27
89 075322-24
90 075563,601-02
90 075560-62
91 071429-38
90 075225-26
90 075328
90 075449,50,51
90 070016

file name:9495chf2

ReI. Loc.
RM 70-79
Minthorn
Nr. Mintoril
Minthom
Nr. Minthom
RM 42.5,
RM 70-79
RM 70-79
AM 70-79
RM 70-79

No.
Tagged
159020

-66426
70450
76411
73454

304968
103980
48266

152739
48301

ReI. Age
0+
0++
0++
0+
0+
0+
0+
0+
0+
0+

F-8

No. Above
McNary

46
2
4

16
20
o

15
14 .
33
13

No. To
Urna..R.

27
24

1
9

14
2

18
13

. 38
7

"" home
37.0
92.3
20.0
36.0
41.2

100.0
54.5
48.1
53.5
35.0

% stray
63.0
7.7

80.0
64.0
58.8

0.0
45,5
51.9
46.5
65.0



Table F-13: Umatilla Aiver homing and straying datafor coho salmon. Numbers represen~ estimated coded-wire tag
recoveriesonly.' ,

No. Rei. NO.to· No. to No. to Percent Percent
Brood Yr. Tag Code Tagged Location Uma. R. ' Cascade Other Home Stray

87 074609 27062 Nr. Minthom 19 4 0 82.6 17.4
87 74610-11 53155 Minthom 75 18 2 78.9 21.1
88 074814";'15 55259 Minthom 175 ·93' 32 58.3 41.7
88 074813 26881 RM63-70 72 31 5 ,·66.7 33.3
89 075535 24584 Minthom 6 0 0 100.0 0.0
89 075534 25338 RM 56-60 8 3 0 72.7 27.3
89 075533 25407 RM63-70 12 a 0 100.0 0.0
90 075620 27908 RM56 45 12 2 76~3 23.7
90 075621-22 55163 RMBO 119 31 4 n.3 22.7
91 071521 28273 RM60 36 a 0 100.0 0.0
91 071522-23 55805 RM42 76 0 0 100.0 0.0

I

. I

~

Table F-14: Umatilla River coho salmon homing and straying data for acclimated versus direct releases. Numbers reprE
estimated coded-wire tag recoveries.

No. eRel. No.to c No. to Total Percent Percent
Brood Yr. Tag Code Tagged Location Uma. R. .Other No. Home. Stray

87074609 27062 Nr. Minthom 19 4 23 41.3 58.7
87 074610 26416 Minthom 37 8 45 41.1 58.9
87074611 26739 Minthom 38 12 50 38.0 62.0
88074814 28033 Minthom 81 48 129 31.4 68.6
88074813 26881 Nr. Mirtthom 72 36 108 33.3 66.7

'.88074815 27226 Minthom 94 77 171 27.5 72.5
89075535 24584 Minthom 6 0 6 50.0 50.0
89075534 25905 RM56-60 8 3 11 36.4 63.6
89075533 24851 AM 63-70 12 0 12 5Q.0 50.0

file name: 9495cho1
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. Table F-15: Percent of Spring ChinookSalmon homing to the Umatilla River versus straying into
fish hatcheries and spawning grounds above and below McNary Dam. Numbers represent
estimated coded-wire tag recoveries.

Recovery No. Above No. to No. to Total Percent Percent

Year McNary Uma. R. Other No. Home . Stray

1990 9 770 4 783 98.3 9.5

1991 0 710 1 711 99.9 0.1

1992 22 326 3 351 92.9 22.9

1993 17 753 1 771 97.7 17.1

1994 13 157 0 170 92.4 13.0

file name: 9495chs1
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Figure F-l Summer .St'eelhead Mean 'Passage Times
for Westland,' Feed, and Stanfield Diversion Dams

Umatilla River, 1993-95
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Figure F-2. Summer ~teelhead ,migrational routes for Westland, Feed and Stanfield Dams, 1993-95.
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Figure F-4 .Spring Chinook Mean Passage Times
for Westland, Feed, and Stanfield Diversion Dams

Umatilla River, 1 993-95
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Figure F-6 Summe~ Steelhead Migrational Behavior
Umatilla River 1993-9'4
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Figure'F-7
Summer Steelhead Migrational Behavior

Umatilla River 1994-95'
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Figure~-8 Fall Chinook and Coho Returns Versus Flows
Umatilla River 1992
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FigureF-lO Fall Chinook and Coho Returns Versus Flows
Umatilla River 1994
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Figure F-ll Summer Steelhead Returns'VersusFlows
Umatilla River 1992-93
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Figure F'-12 Summer Steelhead Returns Versus Flows
Umatilla River 1993-94
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FigureF-'13 Summer SteelheadReturns Versus F]ow's"
Umatilla River 1994-95
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, Figure F-14 S.pring Chinook Sal.mon Versus Flows
Umatilla 'River 1993

12 I 110,000

en
~
o-LL.

8000.'

6,000

4,000

2(000

rrn 1"1 Im!"'lh J~; :~ ~"\:~::UX: ""¥; H n . . e£ 0
~ ~ , co f.' .,..
~ ~'\'- tQ~ . ro~ " '\to

IJ:;..:.;.;:.;;.;; .; ..;.;;
~~ ,:;~.....~to'\~. C

~ ~tor).",ro

2

o
';)t.t:-0"

,10

~
c

-Q)
::J 8
t:r'
Q)
L.

LL. 6
+-'c:
Q)
o 4
L. .

Q)
a..

~

Date

Filet naine: 93ch5flw
~I.~!I CHS :- flows



Figur~'F-15S,pring Chinook Salmon Versus Flows
Umatilla River 1994
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APPENDIXG
Spawning Survey Data for 1993-1994

OA Red Cabin ·Riffle 3128

2 1.0 Tailout 4/17

3 1.5 Tailout 4/17

4 1.6 Tailout 4/17

5 2.9 Tailout 4/17

.-
6 1.7 3/~0

7 2.0 3130

8 2.1 Tailotit 3130

9 2.5 Small anabranch Riffle 3/30

10 2.7 Small anabranch Riffle 3/30

11 3.1 Cabin above Bear Creek Riffle 3/30

12 3.2 100 yards 'above cabill Riffle 3130

13 3.3 141 yards above cabin Riffle 3/30

14 3.4 175 yards above cabin Tailout 3130

15 4.0 .5 miles above Forest' Riffle 3/30
SelVice upp.er fence

16 4.0 8 yards above redd #15 Riffle 3130

17 4.1 .6 miles above Forest Tailout 3130
SelVice upper fenee

18 4.1 100 yards upstream of redd Tailout 3130 .
#17

19 4.8 Rime 413

0-1

3



;.:....:.. :;.'.:'.

20 0.2

21 0.3

22 0.4

23 0.4

24 0.5

25 0.5

26 0.6

27 0.6

SO yard below Highway
Bridge

Old pipe trap site

250 yards abov,e Highway
Bridge

300 yards above Highway
Bridge

Below Walt Farrow's (WF)
house

Below WF house

Same area as redd #25

Below WF house, redd not
visible after high water of
3/14-23

Rime

Rime

Tailoul

Rime

Riffle

Rime

Riffle

Rime

4/6

4f6

4/6

4/6

4f6

4/6

4/6

3/8

19

3

2

.28 0.9

29 1.0

30 ·1.0

31 1.2

32 1.3

33 1.3

34 1.3

35 1.6

36 1.6

37 1.7

38 1.7

39 1.9

175 yards below WF house

70 yards below WF house

50 yards below WF house

10 yards below Bedrock
Falls above WF house

In anabranch

Mile 1.9 below Bachelor
canyon

Mile 1.9 below Bachelor
canyon

20 yards below redd #34

1.6 miles below Bachelor
canyon

-

1.5 miles below Bachelor
canyon

Visible after high water of
3/14-23

41 yards above falls - not
visible after high waler of
3/14-23

Tailoul 4/6

Riffle 4/6

Riffle 4/6

Rime 4f6

Rime 3/8

Rime 4/6

Rime 4f6

Rime 4f6

Riffle 4/6

Riffle 4f6

Rime 3/8

Rime 3f8

40

41

42

43

1.9

2.1

2.1

2.5

80 yards above falls

303 yards below Cliff
Picard's old cabin

300 yards below Cliff
Picard's old cabin

200 yards below old log
cabin with silver roof

Rime

Rime

Tailoul

. Rime

G-2

4f6

3/8

4/6

3128 4 2



Tabl~ G-1. Continued,

44

45

46

47

48

49

SO

51

52

53

S4

5S

56

S7

58

S9

60

61

62
"

63

64

2.6

2.6

2.8 .

3.1

3.2

35

4.0

4.0

4.1

4.1

4.2

5.0

5.1

5.2

5.5

6.0

6.0

6.5

6.5

6.1

16 yards below old log
cabin With silver roof

Across' from old log cabin
with silver roof

200 yards below new log
home

ISO yards below Bachelor
canyon

100 yards below Bachelor
canyon

S07 yards above Bachelor
canyon

SO yards below first
crossing

33 yards above first crossing

150 yards above first
crossing

115 yards above first
crossing

200 yarosabove.first
crossing

250 yards above first
crossing

100 yards above 2nd
crossing - no1 visible after,
bigh water of 3/14-23

125 yards above second
crossing

Third crossing - redd not
visible - tnIck drove over

500 yards above third
crossing

15 'yards aboveexcelleDt old
spawning area - no1 visible
after high water

150 yards above excelleDt
old, spawniDg~

Big pool on comer ~ 300
yards below Little Squaw
Creek

Spawning in same place as.
redd #62

100 yards below Utile
Squaw CTeek confluence

Riffle

Riffle

Tailout

Riffle

Riffle

Riffle

Tailoul

TaUOU1

Riffle

TaUou1

Rime

Tailout

Rime

Rime

Rime

, Tailou1

Riffle

Riffle

Tailout

TailoU1

Riffle

G-3

3/28

4/6

4/6

4/6

4/6

4/6

3/27

3/8

4/6

3/27

3/27

3/8

3/27

3/8

318

5/18 .

. 3/8

4/6

3/8



Table G-l. Continued

65

66

67

68

69

0.0

0.3

0.6

0.6

1.1

23 yards above mouth - not
visible -high w. of 3114.-23

Across from yellow house

200 yards above first road
crossing - not visible - high
water of 3/14.-23

75 yards above redd #67

Falls pool· not vi.sible 
high water of 3/14.-23

Riffle

Riffle

Riffle

Tailout

Tailout

3/9

3/9

3/9

3/24

3/9

70 1.1 Falls pool Tailout 3/24

:... :." ....

71

72

73

0.1

0.9

1.2

NFGage

0.9 miles above mouth

1.2 miles above .mouth

Tailout

Riffle

Riffle

3/29

3/29

2'

::,
'..

".:

74

75

1.2 1.2 miles above mouth

1.4 ~ 1.4 miles above mouth

Riffle

Riffle

3/29

3/29

:'.. • .. ~ <:., ...•

76 13.9

n 13.6

78 13.5

79 13.5

80 13.1

81 12.3

82 '12.3

83 12.2

84 11.2

85 11.1

86 10.8

NF railroad J;Jridge

200 yards above white RR
switch building

50 feet downstream

100 yards downstream

.5 miles above Duncan

Riffle 4/18

Riffle 4/18

Riffle 4/18

Riffle 4/18

Riffle 4/18

Riffle 4/18

Riffle 4118

Riffle. 4/18

Riffle 4/18

Riffle 4/18

~ffle 4/1.8

4

87 10.7 Duncan Riffle 4/18 .

]::1i~~N::~.N·~~·}~i'y;··:!Q··m~§;·,~~~::.:j}i:~~~:i:ij~::~~::i~.-·-·· .. :-:-.:. ' -. :\."":;)::.<: : .

:···_QiNi_G$:pgg~:&~:~:~'14'::',:,.·:·:·.····i :...• ::. ........:: .. >::,:::::,: {.:/": :::'/1
::.~$f~ ..f·.~:M;~.;t~~.~::~~~~:~~.: .. ··· ....._< .:?--.-; ;, \ .. ;\.....,.:.:"~ .. :,.,' -·11
Partial survey

G4



Table ~2. Comparison of Umatilla River Adult Summer Steeibead Released above~Mile F8J.Ispam, Rodda and Redda per Mile surveyed,
1985 - 1995 (. estimated).

n .
h'.<",: ... :: .•.•

. 1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

'3197+ 0 33 23.5 1.4

2885+ 0 134 20.9 6.4

3444+ 0 156 52.S 3.0

2144 160 275 61.0 4.5

1934 353 128 50,.2 2.5

1290 102 High Wa1er Higb Wa1er High Water

623 234 High Water High Water High Water

2007 315 300 67.2 4.4

1166 455 51 - High Water 46.6 High Water

852 252 235 75.6 3.1

784 530 126- 35.3 3,6

G-S
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Table G-~. SU!)Ullllry of Summer Steelhead Escapement Survey Data in the Umatilla River Basin, 1985-1995.·

1985 14 3 5.0 2 o 2.0 o o 1.5 8 3.0 4 2 2.5 10 1 9 1 1.0

1986 25 o 3.5 3 o 2.0 49 2 6.4 , 27 o 3.0 8 7 2.5 8 o 1.0

1987 25 13 6.6 O' o 2.0 49 o 9.0 7 2 3.0 12 3 2.5 o o l.0 6 2 12.5

1988 95 o 6.6 20 3 3.5 51 9.0 10 o 3.0 6 o 2.5 2 o 1.0 o 12.5

1989· 46 o 6.6 10 2 3.5 24 o 9.0 4 2 3.0 o 4.0 9 o 1.0 3 o 1.5

1990

1991

1992

1993·

1994

1995··

High water and poor survey conditions

"High water and poor survey conditions

77 10 6.7 5 0 3.0 120 39 18.0 30 18 5.0 8 .9 2.5 0 0 I 1.0 I 17 I' 3 12.5

10 12 6.7 6 4 3.0 6 5 15.8 3 1 3.3 7 4 2.5 6 3 1.0

'36 4 6.7 0 0 3.0 40 5 18.2 11 6 5.0 6 2 2.5 3 4 1.0 4 o 14.0

45 21 6:7 6 I 3.0 12 5. 3.1 14 3 5.0 5 1 2.5 0 0 1.0 1 1 12.0

NOTES: 1) Variability in areas .surveyed, surveyors and survey condiJions make direct comparisons of redd data difficult.
2) Steelhead observed were number observed during peak survey.
3) 1992 - Fifteen redds observed in mainstem not listed.
4)1994 - Five redds observed in mainstem not listed.
5) ·High water was believed to wash out some redds.
6) ··High water after April 18 washed out redds previously marked - good surveys before the washout.
7) Steelhead redds have also been observed in the following tributaries that are not annually surveyed: Duncan Canyon Creek, East Fork Meacham
Thomas Creek, Moonshine and Westgate Canyon Creek.

Creek, Owsley Creek; Buck ,Creek,

AREAS PRESENTLY SURVEyED:
Squaw Creek- Mouth to Little Squaw Creek Confluence - 6.7 miles
Buckaroo Creek - Mouth 10 top of Timber Breakout Meadow - 3.0 miles
Meacham Creek - Mouth 10 18.2 miles upstream - Top of USFS Habitat Improvement Area
North Fork Meacham Creek - Mouth to Pot Creek Confluence - 5.0 miles
Camp Creek - Mouth to Large Fork - 2.5 miles
Boston Canyon - Mouth to Forks - 1.0 miles
North Fork Umatilla -.Mouth to 1.0 miles above Coyote Creek - 4.0 miles
South Fork Umatilla - Mouth to Forks - 3.2 miles
Ryan Creek - Mouth to 3:0 miles upstream - 3.0 miles (lower .3 miles not currently surveyed - private land)
Minthom Springs - Mouth to Confluence of Umaiilla - .3 miles
Pearson Creek - Mouth to 6.0 miles upstream - Culvert Crossing - 6.0 miles
West Birch Creek - Bridge Creek to RM 16.0
East Birch Creek - RM 8:5- RM 15.0

G-6





Table G-4. Summary of Spring Chinook Salmon Escapement Survey Data, Umatilla River Basin, 1995.

~" ••.•~~ ..•••. ····C- . . H:: ..:;:"'. ~7r:.
:"\' ·)t .' ...•..:.···:ifJ ::..t '::/ ......••..••••.••••. "':. ....•.•. :..... ..•...::... ..' .•.•.•••••.!:.., .' :...... ..:.:,::.(:~~~~ .',:.' '/.:' '.;{,..):'::

.·:[Rlrl~~1in:i.1.~~~~~~l:i·~§~=~,~,i2.·· .............:··/ .. :.':.• ·.: :..·:(i •. ·:··... ... ..••••••. :....).:::.

1 0.1 Just below highway Bridge Riffle 915 . 0 I 8 5 (1)

2 0.1 Just above highway Bridge Riffle 915

3 0.5 250 yards below index sile Tailout 8114

4 0.7 Lowerindex sile Riffle 8128

5 0.8 100 yards'above index site Riffle 915

6 0.9 250 yards below Bear's old start Riffle 8/21

7 0.9 200 yards below Bear's old start Riffle 8/14

8 1.0 Camping area Riffle 8/28

9 1.4 Mile 1.4 Rifle 8/14

10 1.5' Mile 1.5 . . Riffle 8/28

Il 1.6 Mile 1.6 Riffle 8/28

12 2.0 Mile 2.0 (200 yards above good old area) R;iffle 8/21

13 2.8 Mile 2.8 Riffle 8/14

14 89.5 30 feet b.elow Forks Rrffle 7/31

15 89.5 35 feet below Forks Riffle 8/28

16 89.5 First habitat structure below Forks Tailout. 8121

17 89.5 First habitat structure below Forks Tailout 8/24

18 89.5 First habitat structure below Forks Tailout 9/6

19 89.4 100 yards below Forks Rime 8121

20 89.3 Second habitat structure Tailout 8121

21 89.1 Just above third habitat stNcture. Rime 8/8

22 89.1 Just above third habitat structure Riffle 8121

23 88.3 Mile 1.2 below Forks Riffle 8/21

24 88.0 Top of big'braid - at beaver diggings Tailout 8128

25 . 88.0' Top end of big b~id Tallout. 8121

26 88.0' Big braid Tailout 9/1

,27 88.0 Big braid Riffle 8/24

28 87.9 Big braid Tailout 911

29 87.9 Big braid Riffle 9/1

30 87.9 Bottom of big braid Riffle 8128

31 87.7 River Mile 87.7 ' Riffle 9/8

32 87.5 Upper tin shed Riffle 8128

33 87.5 Upper tin shed Riffle 8/28

34 86.3 125 yards below footbridge at Bar M Tailout 911

5 6(1).

' .....

17 24 (1)

35 85.9 Area start riffle Riffle

36 85.8 In beaver workings Riffle

37 85.7 River Mile 85.7 . Rime

38 84.8 Stage coach stop Riffle

39 84.8 Stage 'coach stop Riffle

40 84.6 Lower stage coach stop Riffle

G-8

9/6

9/6

8/31

8/31

8/22

8131

2 2 9 12 (2)



41 84.4 Log Wct house Rime 9/6 .

42 84.4 Log truck bouse Riffle 8/31

43 83.7 A-Frame Gulch' Rime 8/31

44 83.7 A-Frame Gulch Rim~ 9/6

• 45 82.3 Homemade fence TaiIout. 9114 2 9 12 (2)

:.x.

8/31

9/14

8/31

8/31

8/31

9/14

8/31

1:::':- :::::::

Rime

Rime

Rime

Tailoul

Riffle

Rime

Rime

Footbridge

London bridge

100feet above lower structure at Emmit·
Williams

150 yards ~ownst.ream

100 feet above lower struclUre at Emmit
Williams

Gage

100 feet below Gllge

S1.8

SO.S

80.S""

8t.3

81.0

SI.4

81.0

46 S1.9 Co"!er above Dabl,dskis Rime 8/31
"\:"":?:: ..,.:.:'::::' ".,::';., ".:' :'::':'::":.::

4S

47

53

49

52

50

. 51

54 SO.7 Below lower structure at Emmit Williams TaiIout 9/14

55 80.5 River Mile 80.5 Rim~ 9/14

56 80.3 New house above com cob county Rime 9/14

57 80.3 New house above com cob county Rime 9/14

:!:~~:~~I~~::~~~~i~.[:~_I~~~~~~~:~~:'~~~~:_~~~~f:~~~~P.·:~~:~:·~~:~:~~!:~t~i:_::..,.'
58 79.8 300 yards below Fred Gray's bridge Rime 9i13 13 6 (4)

59. 79.7 200 yards above rotary strew trap~ at Riffle 917
Fred Gray's

60 79.1 2()() yards above RST at Fred Gray's. Rime 9113

61 79.5 '125 feet above RST Rime

62 79.5 125 feet above RST 9/7

63 79.5 115 feet above RST Rime 9/18

64 79.4 7S yards below RST Rime 9/13

6S 79.3 200 yards below RST TaiIout 9/13

66 79.3 _ 225 yards below RST Tailout 917

67 79.3 230 yards below RST Rime 9/13

68 79.2 250 yards below RST Tailout 917

69 79.2 275 yards ~elow RST Rime 9/18

70 79.0 100 feel above Meacham Creek con. Rime 9/7

71 - 78.S 250 feel below Meacham Creek con. Rime' 9113 11 9 (4) 7 3

72 77.5 125 feet above Gibbon RR crossing Rime 9113

73 77.2 Newhouse Riffle

74 77.2 New house Rime 9/7

7S 77.1 100 yards below new house Rime

76 77.1 100 yards below new houSe Rime S130

77 77.0 300 yards below new house Rime 9/7



Table G-4. Continued

Reddl

:~i,.."IIIII~i~~~I!:;~~ti~~.EiI.&:~~~~~~~~~~~~E).' ,,:,:i/:}':::··'/·.'::, ," ':/)"
78 14.7 Twin bluffs above Wither's Rime 9/18 15 :3 (1) 4 9 (t)

79 745 Above Wither's pool ,Rime 9/13

80 74.3 300 yards below Wither's pool Rime 9/13

81 73.6 200 yards above Thomhollow bridge Rime 9/13

IMMN$lwMt~trn~*;::RM::~~t!Qi¥.M/~~;$:MtNttlQmW:~~¢$/J,1Q:'~~::~~,*h::SW!Y~~P:'~:1/4VQm·~t:J7::\
(MM~~~·:~t~vj\;j§f$~§itq).tM'~$$:~~PN:'i@i.GiiT9IfflG\~~W*Y:J[(;j!p~E;:·$p'!~~j;~X4+:::·'·'(.· •.'•.•. :>\.,,)
,··••~~::~t¢lii\i·,~(42@X~t:~:~~:;~i~I't»:.::~mij«#)r(:t¢PNNtNG~{~1!:~~~j;,.~~~i*yGt:isr:,.~;I;;· •. ::
.,::·.&\td;.I{~~.~~~n~u£t~,~,·;·:~;;.:~~~~.;:~·~.:,;;:,;:.::.: •••.•.••::•..... :... :•.•...•.•. ""'•• ,.'•••••....•......:••..••.•.•:••:.•.•••••••.••...•..:•.•••..,..•..:•.• :::.,:......... .:.:.:••...:.::,•.......•..

82 2.0 Mile 2.0. Tailoul 9/11 0 0

83 2.9 Mile 2.9 Rime. 9/11

84 2.9 Mile 2.9 Rime 9119

.!·!i.i~:·.if.~f;:I~;~;f~~I~~~·ii)&, ..·i~ .•st~~~i~.:I~'~:;1~·!·:.·.·~: ..·.·.···.·:.·::·.·.:•••·:.·.:·.'.:··:·:•.•.•.•...••'..•...•.:..:'.....:.:...:..;, ... "....•.....:.....••.•.•..:...••••....................•.•.•••.••••.•.•. ,.:.: •• ;.;...:........•\.•.•..••
85 nMile 3.1 Riflle 9/19 0 0 1 1

86 3.5 Mile 3.5 . Tailoul 9/11

81 5.0 Mile 5.0 Riflle 9/11

88 5.8 Mile 5:8 . Rime 9/11

;!·."\I:.fd.1.:I~~~1~11f~~~:.t,!: ~~:•••·.,· .•'.•••.••••••.•.:'•....:, : .::•..••.••.................::..........................................•••.••••••.••...•.••:-,••:,••...:.•.....:......•.•.••.•.:•.••...••:.:.:,••.,.•..•...•••••.•...•.•••.
89 6.1 Rime 9/19 0 0 2 0

90 9.8 100 feet below Duncan Bridge Tailoul 9/19

.·:~pjfiJ;~$;iF~.~;j.J(f:tiM':~~:~m~.9*Wili~j)~}{$vmpjmrj~)~RJ.mlxJ!......:>\::/\).,; '.;>. :.:;<:':

:.\~4¢.~.gj:f$.t~:}:::~;~~:@iwlj;{~y~~:jlp,;X~:~:::....············ .. ;..::~.:.. ......: ...•·.·:· .• /i,:·.< ':« ..:' ;:.)i . ........::,

:·:i{q~m·:w:@§MMPij'~J;~:~:6M:.l);p/tQ·~;QJIl¥Mt:P~J9ljiitV¢ytl)\typx4~~:.;' ...•.<>.... :\ .... :> .... ':•• ' .. ;.

artia urvey
o jack ~monwhich were included in total
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Total Observed at TMD

Chinook Sacri6cedlMort. at TMD

Chinook Taken For Brood Stock

Number Released AboveTMD

Number Released at TMD

Number. of Adipose Clipped Fish
Released Above TMD

Estimated Harvest Above TMD

Number of Chinook Sampled on
Spawning Grounds

Percent Recovered (aU chinook)

Number of Ad. CliPped Chinook
Recovered

Percent Recovered (ad. clipped)

f"respawning Mortalities Examined

Spawned Out Ca~assesExamined

Redds Observed

Spawned Out Females Sampled

164

36

o
128

3

?

6

4.7

o

0.0

o

o

14

2190

26

200

1965

685

?

272

13.8

83

12.1

o

o

287

1330

234

o

1096

479

?

264

24.. 1

136

28.4

-88

130

144

. 81

46.4

200

o

264

135

CLOSED

79

29.9

39

28.9

22

48

59

37

1221

165

o
1056

9

603

191

474

44.9

356

59.0

125

338

224

205

271

31

o

234.

6

133

CLOSED

113

47.1

50

37.6

20

93

74

496

56

o

424

16

156

o

217

49.3

78

50.0

72

145

90

73

Table G-6.. Umatilla ~ver Spring Chinook Salmon Redd Distributions, 1989-1995.

,:~:~~ ,:•.:::i·!{., ....:\ :: 'd~'.:;. ::,C,:.'::!~Ki··.":'j*~·.'i: ·,;?·:i:;~:£~;.:::rj::::,!"",:!~~::;;".;:.I'-~ ::·:.=tlj$.:=,:\
Total It Redds Observed. 14 287 144 59 224 74 90

North Fork Umatijla River

River Mile 86 to 89.5

River Mile 83 to 86

River Mile 80 to 83 '

RiverMile 78.9 to 80

0/0

14/ 100

010

0/0

68/23.5

174/60.3

13/9.0 10/16.9 27/12.1 16/21.6

21 114.6 13/22.0 25/11.2 13 I 17.6

29/20.1 15/25.4 1.4/6.5 6/8.1

26/18.1 13/22.0 31 113.8 9/12.2

20/13;9 6/10.2 39/17.4 14/ 18.9

13/14.4

21/23.3

10 1 H.l

13114.4

13/ 14.4

River Mile 76.7 to 78.9

River Mile 73.6 to 76.7

River Mile 70.0 to 73.6

River Mile 67.5 to 70.0

River Mile 63.8 to 67.5

River Mile 59.5 to 63.8

Meacham Creek
(RM 1-15)

0/0

01'0

0/0

0/0

0/0

010

0/0

36/12.5

010 0/0 25/11.1 2/2.7

0/0 0/0 0/0 0/0 0/0

0/0 0/0 0/0 0/1) 0/0

0/0 0/0 0/0 0/0 0/0

0/0 0/0 0/0 010 010

H 13.7 35124.3 i 11.7 63/28.1 14118.9

G-11

7/7.8

4/4.4

0/0

010

0/0

0/0

9/10.0



Table G-7.- Minimum Estimate of Fall Chinook Salmon and Coho Salmon Adult Returns to theUmatilla River, 1989
1994. (Excludes Jacks)

.:- -:- - -.- _. :: ::: : -:: :' .::::: c:: i': :C·,:.:. ,:.. :::.::::::_.-::.. :

.

44 4,198 1.0%

2 411 0:5%

107 1,839 . 5.8%

22 378 5.8%

122 1,653 7.4%

19 1,003 1.9%
....

. .:c. ::
.... .... " -"-,,,: .:... : } •....._... ,.: ..... '.,'

89 360 27.2%

1I0 439 25.-1 %

16 538 3.0%

85 310 27.4%

70 482 14.5%

23 711 3.2%

225

688

329

356

409

522

271

412

1,531

1,732

1993

1992

1994 984

1993

1992

1989

1991

1994

1990

1990

1991

~:::::.-:.? ".--:::./:.>:.; ••..•••..-' , .:c· '., :........ .:-, ;.• :- ._/" .••.• ;., 'i

1989 4,154
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· Table G-8. Summary of Fall Chinook and Coho Salmon Escapement Data. Umatilla River Basin, 1994.

2

78.8

77.4

Chin-

Chin

250 yarda below Meacham Creek confluence

200 yards below Gibbon RR aiding

11/21

11121

5 o o o o

3 I 77.4 I Chin I 200 yards below Gibbon RR aiding

,,:~~~WC~EK. ";0 't~oliNiiQLt()W~IiiP'G.~,~'~~ir:&~~~~~,t .,'.. '
11121

No redda obaerved in area I ' I 0 I 0 I 0

::::TItQ~Ql.L{)'W]nu®~'I'O~Q'm~mq~~$~Nq~~:mij~N~!~~:~~. ..:.' ,•. :.,. :.,::L:L,
o I I I 0

....'.....

4 I 73.1 I Chin I .4 miles below Thomhollow bridge HIlS I 19 1 2 I 0

5 I 72.8 I Coho I .7 miles below Thomh911ow bridge 11118

·6 I 72.7 I Chin I .8 miles below Thornhollow bridge I 11118

7 I 72.7 I Chin I .8 miles below Thofnhollow bridge I 11118

8 Chin .8 miles below Thomhollow bridge I lIIi8

9 Chin .8 miles below-Thomhollow bridge I H/18'

10 I 71.7 1 Chin Highway· RR crossing I 11118

11 I 71.7 I Chin Highway· RR crossing I 11118

12 I 71.7 I Chin 200 feet below Highway - RR crossing I 11/18

13 /1 71.3 ,I Chin .2 miles below Thomhcillow RR bridge I 11n8

14 I 71.2 I Chin .3 miles below Thornhollow RR bridge I 11/18

15 I 71.2 I Chin .3 miles below Thornhollow RR bridge I 11118

16 I 71.0 I Chin Behind Danyl's house I 11118

11 I 70.7 I Chin I 40 yards belo~ lowefThornhollow release site (LTRS) 11118

18 I 70.6 150 yards beloW LTRS U118

19 I 70.6 150 yards below LTRS , lII18

G-13

o o o



Table G-S. Continued

!ijl!jll~(I~I:.)'> '<"'.,.,.:'1,·":::"'<."':'::::: I:.~~~ 1~01'~<""il'<,(.:~;~~>:· ,: .rllr
20

21

22

23

70.6

70.3

70.3

10.2

Chin

Chin

Chin

Chin

150 yards below LTRS

.3 miles a60ve Louie Dick's fence

.3 miles above Louie Dick's fence

.2 miles above Louie Dick's fence above fmish cover'

11118

11118

11118

11118

24 I 70.1 I Chin I 100 yards above Louie Dick's fence I 11/18'

::~dtri~·,~ibii'$:~Nq~·t()¢A;~$~~i8~E;~ei~+li~~~~ri:4;:;j"·" .. ~-::: ... ·f.< ....•:::.: .-. '.~ ..... ,.".:.~. ,.,':':":' ., ..... ;:.:::.'.'::
iii iii Iii I

25 69.5 Chin .5 miles below Louie Dick's fence

26 69.5 Chin .5 miles below Louie Dick's fence

27 69.3 Chin .75 miles below Louie Dick's fence

28 69.0 Unknw 1.0 miles below Louie Dick's fence---
29 Unknw 1.0 miles below Louie Dick's fence

30 Coho 50 yards below Cayuse bridge

31 I 67.4 Unknw .1 miles below Cayuse bridge

32 I 66.5 Coho 1 mile below Cayuse bridge

.CA\w~¢~:ij~~'fdMI~t~g~~mNG$:,···$ilrVer~·~~'~~~:"~;:~?.

33 66.6 Unknw .4 miles below Cayuse RR bridge

34 66.6 Coho .4 miles below Cayuse RR bridge

35 66.6 Coho .4 miles below Cayuse RR bridge

36 I 66.6 I Unknw I .4 miles below Cayuse RR bridge

37 I 66.5 I Coho I .5 miles below Cayuse RR bridge

38 , 66.3 I Chin I .7 miles below Cayuse RR bridge

39 I 66.3 .7 miles below Cayuse RR bridge

40 I 65.0 2.0 miles below Cayuse RR bridge

41 I 65.0 I Chin I 2.0 miles below Cayuse RR bridge

W14--
1lI14--
11/14--
11/14--
11/29--
W14--
11/14--
IVl4,

..P

l
,· .

11129--
11129--
llfl4
-

11/14--
l1l14--
11114--
11/14--
11/14--
1lI29--

G-14
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.~

llI14

11/14

1112-9

11/14

11114·

42 64.7 Coho Anabranch above Minlhorn Springs

43 64.7 Chin Anabranch above Minlhorn Springs

44 64.7 Chin Anabranch above MinlhornSprings

45 64.6 Chin . Mainstem· just. downstream

46 64.6 Chin Mainstem -just dpwnstream

47 64.6 Chin MBinstem - just downstream

I Table G-S. CoJIIinued
,

Ii:·: .:.: ,', :-:':-:-: :.'.:.:.:<.: t:.:- .'.:.:. , ....c' c ".' 1_ ',', '.~.: :,'. I:.:.:':.: ',",",".: .:.:.:.'.~:- . .. '.:, ~ :-:.:.:. -.: -. -, -. .. ".-." ~~':':' ::i ", .... '.. '..".-.'..... ". ~. ':<".: -:-' ~:~:-::::: i::::::>:::~::~.: ::' .' '.:.~.:.'.:. .'.;.:.:.~.>: i :.;.:. :.; ',".' . .".. ". .'.- -, -.~.: .;.: I;·: ':.: .. ::: ~ :7·: •:........... .••.. .~: I: ...:.".;,..:,: .', '.'. .,' :-;::n.;.:: i:.:.:,:,:.:.:-:.":':"'~:':':-:':' -~-,:. .;.:.t c» " _:c; -: -; .•.• ".- ", '.:·:,:·,·jl

! 1~!!!11!~1.! ~i!m, · ./q~;: i~t :..;~. ;;DII\
11129

;__q~'§.iftP~p.$.·m..~Q~)lQt.gl.~~~N~!~~t!§~.ii:::;:.·· .•·.'.r.:.::',•...•.'
." :.. '." . .-.;.:.;, -. :.:.~.:..::.:. ".:' -.... .C-.,;•....••...:::;:'-"

48 I 64.5 I Coho I Minthorn Springs Creek - 50 yards below facility

49. 64.5 Coho Minthorn Springs Creek - 125 yards .above facility

50 64.5 Coho Minlhom Springs Creek - 50 yardubove lllouth

51 64.5 Chin ·Minlhorn Mainstem

52- I 64:4 I Chin I 100 yards below Minlhorn Springs Creek

100 yards below Minlhom Springs Creek

175y:ards below Minlhom Springs Creek

55 I .64.3 I Chin I 250 yards below Minlhom.Springs Creek

56 I 64.3 I Chin I 250 yards below Minlhorn Springs Creek

57 I 64.3 I Chin I 300 yards below MinlhornlSprings Creek.

58 300 yards bel'1w Minthorn Springs Creek

59 320 yards below Minthorn Springs Creek

60 I 64.3 I Chin I 360 yards below Minlhorn Springs Creek

61 Chin 360 yards below Minthorn Springs Creek

62 Chi.n 360 yards below Minthorn Springs Creek
,

63 I .64.3 I Chin 360 yards below 1,iinlhotn Springs Creek

64 I 64.3 I Chin I 360 yards below Minlhorn Springs Creek

llI16

llII6

11/16

11/16

11116

11/16

11/16

llI28

llfl6

11116

11/16

11128

11116

I1fl6

11116

llI16

11116

36 7 5 o 17 7

G-15



Table G-8. Continued
----- - '~-"-'-'_.._----- -_.. _... - .. _-_. -

lI~l::'l
65 I 64.1-
66 64.0

67 63.9

68 63,9-
69 60.5

70 60,3

71 60,3

72 60,3

73 60.3

74 60.3

75 .60.3

76 60.3-

~78 . 60.3-
79· 60.3

80 60,3

Chin

Chin

Chi!).

Coho

Chin

Chin

Chin

Chin

Chin

Chin

Chin

Chiil

Chin

Chin

Chin

Chin

600 yards below Minthom Springs Creek

750 yards below Minthom SpJ;ings Creek

1000 yards below Minthol'll. Springs Creek

1000 yards below Minthol'll. Springs. Creek

440 yards above Mission swim hole access

225 yards above Mission swim hole access

200 yards above MissiQn swim hole access

200 yards above Mission swim hole access

200 yards above Mission swim hole access

200 yards above Mission swim hole access

200 yards above Mission swim hole access

200 yards above Mission.swim hole access

200 yards above Mission 'swim hole access

200 yards above Mission swim. hole access

167 yards above Mission swim hole access

167 yards above Mission swim hole access

..

L'
11/16

11/16

11128
,....

11116

11128

11128

11/16

11/16

11116

11116

11116

11/16

11116

11116

11116

11/16

81 I 60.3 I Chin I 100 yards above Mission swim hole access

·,Mt.§$Q.~···ijQ~~$:ig:~Elia@~:g<)~~4.~#@.·~~~~:~.1.'·····'·.:...}:;, .. :.>:' ..•... ;.:.. :

11116

82 I 60.2 SO feet above Mission swim hole access

83 I 60.2 Mission swim hole access,(SHA)

84 I 60.1 I Coho , ISO yards below SHA

85 I 60.1 I Chin I 155 yards below SHA

86 I 60.1 155 yards below SHA

87 I 59.8 .4 miles below SHA

11/16

11117

1lI17

Il/17

1lI17

11117

G-16
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Table 0-8. Continued

llf17

llf17

11/17

11/17

11/1.7

11117

11/17

11/17

11117

.4 miles below SHA

.5 miles below SHA

.4 miles below SHA

;4 ~Ies below SHA

125 yards above finish

.5 miles below SHA

.4 miles below SHA

.4 miles below SHA

115 yards above finish

",..,;;::.'.....:: ;:::~::::.~~~::::: •..
.:.:.. :;::;:::

..,:;::,;:/i.):;' c,o /. >:::~:<.; .~

Chin

Coho--
Chin--
Chin-
Chin.--
Chin-
Chin--
Chin-
Chin

88 59.8.

89 59.8

90 59.8

91 59.8

92 59.8

93 . 59.7

94 59.7

95 59.7

96 59.7

:Jttil;:~" "~ , ' " ". . '. . , ".."... .,.. · ... '.. ..." ". ,,.

.:;:~¢~y;,~~:fQ:::~]..A~K£Q~~NQ~/~~~:·R~i;'(i~~~!~::·:.'"',:' .•'.'..:. :'_.:-:' ... -;.

97 Above Carl Scheeler's house

98 Above Carl Scheeler;s house-
99 I 2.0 I Coho I Mckay Park lower road to confluence

100 McKay Park lower road to l:onfluence

'101 McKay P~rk lower road to l:onfluence

102 I 2.0 I Coho , .~cKay Park lower road to confluence

103 I 2.0' I Coho I McKay Park lower road'to confluence

104 I 2.0 I Coho r McKay Park lower road to confluence

WI

11/1

1111

1111

1111

IlII

1111

1lI1

2 3 o 2 2 6

HiS, I 2.0 I Coho I McKay Park lower roadlo confluence I 1111

1~1~~.~j~~~£~il~m:~~I~Zif/~~~~~~~::~~~0!·:~0{i~=~; Pt*t'
106 45.~5 Chili RM 45.5 11/22 5 o o o 12 4

107· 43.5 Chin 200 yards below Bedroek bridge 11/22

lQ8: 42.0 ~hin .2S miles above~~~~ 12/7

G-17



Table 0-8. Continued

i!fj<!< ~,,~J:;' .!j~<!,i ~t.<~!;,::Pt' .~t'ij?~~~!, !:tlil~ ('I~~1
:·;:i~;\~t:~~i~::$.ti:~:~.~~.MItt$;:~~$~~;:·~fi~M:N~i@~¥i,jJ.~~~.~.$:$~:.~.~~~:()~s~!Yed·· . .....•.•.•...•.•.....••..../...-,::.>:.::;:=,.,:..•. :,: .... ,··· ::::.····:.: .. ,·;.·;·:t,?L:·.:::.··
.:·¥.~·Mt.~:~:~IjjW ..i_MtI'.!6.~~~»~4~;~;~:~~~J~~~.:ij:·: : .., :.:.:'.. :'.' .. ;" ':"<,<} /,".' ' : ':.,:: ::,." .:::: .•.. :.

109 I 36.6 I Chin I 650 yards below Yokum Bridge I 12/12 I 0

..$I.ti~,J~fij~;g:~~4~:.~iQ~~t~'~gijp~m~~~j.~#yt4;~~t~~~f,~ai· p~~~:.~ ....:,' "..
o o I 0 I 4 I 3

1I0

III

1I2

31.6

28.1

27.4

Coho

Coho

Coho

.8 miles below Stanfield Return

200 yards below Cold Springs Diversion

300 yards above Westland

12/14

11123

ll/23

o o o 7

Table 0-9. Fall Chinook and Coho Salmon Escapement Surveys, 1989~1994

h:·.t~*· Jru~:~n .. u:':,:
- - - .: ~ ",>:: :~:':<':.:

~Civt11'ffit~~~~L~;;¢ts.:~).ij·

1989

1990

1991

1991

1m

32.5

42.8

29.0

9'.0

42.0

92

50

18

12

44

S

19'

11

o

o

30

IS

11

12

o

II

3

o

3S

33'

28

'14

12

20

12

S

2

37

6

II

14

10

o

61

19'

11

II

IS

~~j;P",+~I¢'~'Ml~$-i.~#~:~;W :1/::'
1994 42.3 112 g'/ ·33 o 130 49' 41 o I 90

19'89

1990

1991

1992

1993

1994

2.S

2.$

2.S

2.S

2.5

2.S

IS

16

50

6

13

4

9

68

19

23

13

IS 27 ,92 52 17 161

11 35 120 5 8 133

0 84 16 107 1 114

0 69 88 22 0 110

0 29 so III 0 172

0 26 2S 19 I 0 I 44

0-18



Table G-1O. Average Fecundity of Salmomds Returniilg to the Umatilla River, 1990~1995.

::.::~. :~:;.:.~;..' ", ." . " . . .- .. " -

.. '<~~: ...•. .........- .sr~.K ....•.. :..··.:.;-"-~99i?xFAa
Steelhead UmatiUa L990

Steethead UIIlA!iUa 1991

~Ihead UlIlAlilla 1992

Steelhead UIDlIlilla 1993

Steelh"""- U IIllItilla 1994
I

Steelh"""- UlI1B.lilla 1995

Spring chilwok Cuson 1991

SprmgChinook ellnOn 1992

Sprillg Chinook Carson 1993

Sprmg ChinOok Clmon 1994

SpriDg Chinook Clmon 1995

FaD Chinook Uprivcr Brights 1991

Fall Chinook Upriver Brighls 1992

. Fall Chinook Upriver.Brigbts 1993

Coho TllJIIIerCreek 1993

Coho Tanner Creek 1995

5870

6412

5435

4884

5870

4387

3991

4653

4328

4519

3783

3373

4050

2356

Dol available

5669.

4376

3735

2356

G-19-
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Table G-l1. Spring Chl!iook Salmon Escapement Dala Umatilla Alver/1995,

9/13/95
9/14/95
9/13/95

9/.18/95 Daad 2 days

Dead 1 week+
Dead 2 days-upper eaudal punch

Dead 1 day

pAit . REtMl11S"S:·

8/21/95
8/28/95

9/13/95
9/18/95

9/18/95 Dead fday

08/14/95
partial
partial

partIal

Pertlal
Partial

Partial

Parllal
P.arllal
Parllal
Partial

SPAWNING
.STAW.!:f

AV

AV

LV

AV

LV

AV
LV

MAFiks.~ ·8ATCt-I~I'lYIBRCroO. TAl?o
CODE

M 15 1.3 mlies below Squaw Creek
M 12 RSTto Meacham Con.

M I 04 Corporallon

M 15--1.0 mlies below Squaw Creek

M 01 NF -old aood area log lam

M 12 RSTlo Meacham Con.
M 09 Corner above DUbalskl's

M 03 NF lnde~ Alea

M 16 Wilher's Pool

Iv! 12 40 feel above Fred Gray's Bridge

~ :AAEA: .:: .. ::... :
sExc60e AJ'jEASAMPuic

yes
no

yes
yes

yes

yes
yes

no·
no

SGA~S

yes

585

860

955

FL:

820

810

600
615

820

780

480

870

455

825

460

845

770

AAEHP

405 no J 09 Dubalskl's Dam LV Partial 9/14/95
840
440
590
B35
660
635
675

1090
550

780
820
780
650

ves
no
yes
no
yes
yes
no

M 12 Fred Grav's Trap
J 05 Bill Braid
F 17 80 feel below Thornhollc>w Bridge
F 11 Lower EmmllWiliiams
F 08.1 miles above Bar M
F 13 75 yards be:lc>w Meachem Con
M 11 200 yards above Emil! Williams

LV
RV
AV
RV
All
All

Partial
Partial

PM
PM
PM
PM
PM

9/11/95
9/1/95
7/25/95
9/14/95
7/31/95
8/23/95
9/14/95

Dead 1 dav
Sacrificed
Dead 1+ week
Poached--Rlped open
Bad 8111s- dead 2 days
Clead 2 days- good gills
Dead 1 day

9/13/95 Dead 1 daY

o
~

655
650
220
680
640
715
805
565
680
B15
440

815

790
915
740

740
550

no
yes
nc>
yes
yes
nC>
yeS
no
ve$
ves
no

F 12 100 yards below Fred Gray's Outlel
F 14 Gibbon 1'11'1 Sldlnll
M 13 Ius! below Meacham Con.
M 10 Lc>ndon Brldlle
M 14 GIbbon t1R Sldlnrl
M 14150yardsbeiowNewHouse
F 13 250YIlIds below Meacham Con.
F 15 .75 mlies below Souaw Creek
F 18 150 yards above ThornhoUow Bridge
F 15 1.0 mlies below Squaw Creek
M 12 RSTlo Meacham Con,

All
All?
AV
AV
AV
1'1'1
1'1'1
RV
RV
71
LV

PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

9/18/95
8/30/95
7/05/95
8/01195
7/27/95
9/18/95
9/15/95
8118/95
8/14/95
9/13/95

Bad Gills
Dead 4 days-bad gills-poor 1'1'1
Dead one day
Dead 1+ weeks
Bad gllls- dead 3+ days

Dead 4 days
Dead 1 week+ ,loS! scale envelope at Wllher's
HeavYfunllus on head- many deep head cuts flOm lumping

9113/95

9/1/95 Dead 1 waek+

9/13/95

9/19/95 WILD FISH??

Very old mort

Dead 1 week+ + +

Habitat survey
Dead 3 days

Dead 1 wee'k+ Habitat SurveY

Dead3 days

Very old mc>rt-Aadlo 7-23

Possible poor All clip-dead 1 week+

Dead 2 days- old shaker ~Inlury
Dead several days-. no seales

Dead one week + couldn'ltell cause

Dead severel days- no scales
Died today- fungused gllls-greerT cc>lor on skeins and liver

9/7/95

8/23/95
8/24195

Sh5l9S·

7/26/95
8/08/95

8/02/95

8/08/95

9/12/95
9/7/95

8/28/95

9/7/95 Died today- bad gills

7/05/95 poached mort??onlY gullrack present

8107/95 Dead-l day-dorsal+ venlral fungus-radio lagged 13-35
7/08/95 A few Jump marks on head- 5 days old

9/7/95

9/8195- Dead 5 davs

9/7/95

7/27/95
9/12/95

9113/95

6/27/95
8/23/95

9/13/95

B/23/95 Dead 2-3 days- gills good-fungus patches on slde(2}

PM
PM

I'M

PM

PM

PM
PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM
PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

LII
LV'

AV

LII

All
AV

All

7

NM7

LV

LV

LV

LV

LV

RV

F 04 50 yards below NF

F 07.2 mUesbelow Bar M

J 13 GlbbonRFrSldlno

F 04 100 Y8l'ds below Forks.-Umslilla

J 05 Big Braid

F 15.6 miles below Squaw Creek

J 13 Gibbon RR Siding

J 13 Old Meacham Con,

M 12 AST

F 14 150 yards below new house
F 14 Gibbon AR siding

F 12 ASTlo Meacham Con,

F 15 WIther's
F 13 Gibbon RA Sidinll

F 15 Below spill channel merge - below Sq-uaw

M 06 Upper Bar M Horse Crossing

F 07 200 yards below Bill M

M 03 .5 miles above NF Moulh

M 13 Meacham Con to Squaw Creek

M 05 .5 miles below Umatilla NaUonal Fares!
M 05 Braldedarea below Forks

M 07.7 miles below Bar M

M 14 Gibbon 1'11'1 Siding

M 05 Big BraId

M 12 250 vlllds below RST
M III Below spill ~hannel merge-below Squaw

M 12 250 yards below RST

M 13 Ius! balow Meacham Coni

M 12 First corner belowAG Bridge

es

yes

'es

no

·es

no

nc>

es

·es

'es

es.

·es

yes

yes

no
'es

'es·
yes

yes

es

no

no

no
yes

no
yes
yes

yes

yes

980

925
975

785

825

545

890

940

815

810

490

985

835

895

780

520
780

580

910

570

620
610

1010

475

785

435

710

465

460

800

690

460

BOO

415

705

705

BBO

51c}

500

670

865

790

655

745

840

745
605

395

820

·655



Table G-l1. Continued

SI'A~Nm~ ", ,',.,', ",'"",
'STAWs .' ,OATS :·:REMARKS:

c·,· ","" ., ,".',', ,.. .' '.' ,.:.~:}.;:.-:,M¢8.~ .F~..:',~J1~~$ '. '~*' '~~~~~~4~f~~~Eq.,
Adoll no F 16 Wither's Swim Hole
6eo yes F f 4 75 feet aba.re Squaw C,eek Co n.
6a5 795ye. F 25 Meacham - RM 3.0
785 ves F' 04 300 YOrds below-FOrks

~,*I~H~RY/~.ROb9':6~t~: ' '~I'\~~S

RV
PM
PM
AID
RIO

a/23/95
6/13/95
9/21/95
8/07195

Trail of eggSmO'llnll UP bank- animal
nose about llone, dead 2 day.- alll funau~mark'S o'n heed behInd eye

Dead 2 day.

G')
~...

6ao' 7aO yes F 05 Mile 1.2 below Forks
610- no F ~ 11 ' RM.80.3
670 ye's F 15.5 miles below Squaw Creek
650 yes F12 Fred Gray's Rotarv Trap
780 890 yes F 04.2 mlles"below Forks
655 no F 12275 yards below Rotary Trap
610 YeS -F---fe Thornhollow Brldgs
620, no F 1,2' RSTFredG"iy's
810 1030 Ves M 05 115 yards below Big Braid
785,1000 ve.M 04 200 vards beloW Forks
B55 1090 ves M 04.2 miles below Forks
B55 1070 ves M 04 Corporation
745 ves F 03 NF -251l yards below'Sear's start
670' 850 ves M 08 Just upstream of Larson's Driveway
455 580 yes J 08 1.5 mlies below Bar M
460 ,585 ves J 08 1;9 mlies below Bar M
810 1015 yes M 04 200 yards below Forks
440 550 yes M 16 T1mlles below,Squaw Creek
795 yeS M 03 NF- .4 miles above mouth
685 ,840 yes F 05 2,0 mile. below NF
805 870 yes F 04 300 yards below NF

,480 570 no M 11 Lower Em mltWllllamll
435 no J 03 NF -250 yards below Bear's start
711:f yell F 04 25 yards below 2nd habitat structure below Forks
110 yes F 12 'REnto Meacham Con.
475 575 no F 05 B1ga.raid
780 ves F 01 -- ;2 miles belowCoyote Creek

RV
AV

RV
RV
RV

LV
LV

LV

LV
LV

LV

Rl00
Rl00
R12
R20
R20
R20
R30
A50
so
so
so
so
so
SO
so
so
so
so
so
so
so
so
so
so
SO
so
So

9/1195
9/14/95
9/13/95
9/28/95
B/21/95
9/18/95
9/22/95
9/13195
911/95

8/24/95
8/24/95

08/14/95
8/28/95
9/8/95
9/14/95
9/14/95
8/24/95
9/13/95
8/21/95
9112/95
8129/95
1l/14/95
8/28/95
9/1/95

9/13/95
9/6/95
9/28/95

Dead 2 day.- Large growth on rill ht sIde

Radio Tagged
Dead 1 day
Dead2days
900;:rgllls- died today

Dead 3 days
Dead 1 day
Dead 1 week+

goodgilis-died three days ago

dead 4 days
-lust below Big Braid

Near SO fenlale- dead seyeral days
Dead 1 day

Dead 2 daYIl
Dead 1 day

805--745 yell F 07 Below Bar M
770 yes F 02 Mile 1,5 below Coyote Creek

yes M oil Clark's Bridge

970 yes M 01 NF- good old a'ea

no seale envelope
Saalflced--Iast-day of life

Shaker

Dead 2 days

Dead 3 day's

Dead 1 day,

Dead 1 week+

Dead 5 days

Dead 5 daye
lust below Big Braid

Dead,2days

Dead 2 days- Tall punch l'ln

Dead 2 days
Dead 2 days

, Saalflced

el14195

9/1/95

9/28/95

916/95

9/1195

9/1/95

9/1/95,

915/95

915/95

9/8/95

9/18/95

9/18795

9Jf2/95

9/18/95
9120195

9/19/95

9/28/95

9118/95

8/24/95
9113/95

9/8195

9119/95

8/28/95

1l/19/95

8/29/95

8131/95

9(14195

SO

!;fO

SO

SO

SO'

SO

SO

SD

SO

So

so

So

so
so

$0

so

so

so

so

so

so

so

so

so

so

So

so

AV

AV
AV

AV

AV

AV

RV

AV

AV
AV

RV

RV
RV

RV

RV

RV

yes "F' 15 1.5. m lies below Scruaw'Creek
no r- -29- MeiaCiiam Creak- mils 6.1

no F 14 New.HOuse
no M 05 Mils 1,rBF

no M 12' 50 yards below RST
yes M 24 Meacham 'Creek-AR Brldliibelow Bon

yes M 04 - .2mllss bEdow Forks

no M 12 Outlet Fred Gray's

yes F 15 Wither's

yes M 12' Rotary Trap

no M 12 50 yards below Outlet Fred Gray's
yes F 04 Belowflrst habitat slructurecbelQw Forks

845

no, M 17 -Too yards beTOwThornhollw Bridge

800

yes 'F 03 500 yards beTOw Bear's start

800

555
780

870
770

745

940 'Ie. M 05 Ble Breld

81Dyes F 05 ' 2.0 mlies below NF

720 yes M 07, .1 miles below B81 M

890
890

820 yes -F 04 400 y81ds·below NF

900 yes' M 04 200 yards below Forks '

795 yes M 08 1.5 mlies below Bar M

1050 YeS I M 05 Bla Braid

1030 yes M 04 Corner below 3rd habitat structure below Forks

1020 yes M 05 Bia Braid

745

810
615

665

500

810

870
840

650,
630

875

885

895

705

615

810
775

870

800

890

840

885

790

690
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650 775 es F n Corn Cob Co'untv RV SO 9/20195
600 es F . 03 200 yerds below Beer's start· AV SO 915195 Oead 3 days
625 790 no M 05 11n Shed- mlle2.0 BF RV SO 9/Ble5 Deed t week- no seales
750 no F 13 50 yards below old Meacham Con. RV SO 9/19/95
6t5 725 ves F 13 Glbbo n Stefe RV SO 9/21/95
605 715 ves F 32 Meaoham Creek Dunoan Bridge RV SO 9/27/95
B45 no F '10 40 yards below Footbridge RV SO 9/14/95
660 no F 10 London Bridge RV SO 9/14195
665 yeS F 11 Emmitt William s RV SO 9/20/95
645 no F 14 200 yerds abova SauawCreek.Can. RV SO 9113195
625 no no F 12 tOO verdsabove AST RV SO 9/18195
605 770 no M 05 Mile 1.9BF RV SO 9/8195 Died today -no scales
660 630 es M 15 SDllt channel merae below Squaw Creek AV SO 917195
660 840 as M 05 100 verds below Bla Braid RV SO 918195 Dead 5 days
605 750 es M lB Thorn hollow Brldae RV SO 10/02/95
670 BIO as F 12 200verds abeve Rotarv Trap· FG RV SO 917195 Dead 1 day-bad Dills
700 es F 14 225 ywds beloW new hou~ AV SO 917/95 Dead3 days
615 es F' 12 AST RV SO 9/16/95
665 es F 05 30 yards below 8 ig Braid RV SO B/9/95 Dead3 days
640 no F 10 200 ywds below Footbrldlle RV SO? 9/14/95
B70 no M 12 300 yards below Fled Glay'S Outlet SO? 9/22195 old mort
660 no F It . 200 ywds below LowEI' Emmit Williams AV SO? 9114195
405 no J 10 Lwson's 10 Fred Gray's Brldlle 71 ?? 9114/95 Eetlen By CraYfish
BB5 855 yes M 15 1.3 mlies below SQuaw Creek BON-91 071455 95J2241 PM 9113195
690 840 yeS F t2 300 yards below Fred Gray'S Outlet BON-at 071455 a5J2292 PM 9118195
640 795 yeS F 16 Thornhollow BrldQ8 BON-a1 071455 95J2214 PM 9/22/95
610 . 740 yes F 07 .a miles below Bar M BON 91. 071455 95J2239 A20 6/31195
B70 yes F '12 100 feet abD'Je Rotary Sorew TraD - FG BON 91 071455 95J2276 AaO 918195
705 B35 ves F DB 1.5 mlies below Bw M BON 91 071455 95J2248 SO 9/14195
BOO no M 05 Mile 1.7BF BON-91 071455 95J2265 SO 9/8le5 Dead 1 week+ no seales
570 720 no M 07 .1 miles below Bar M BON-91 071455 95J2245 SO 9/14/95 AD+AV1??
BBO 795 no F 11 Lowei' Emmit Williams BON-al 071455 95J2234 SO 9/14195
880 825 ves f 05 Big Braid BON-91 071455 95J2251 SO 9/1195 Dead 4 days
645 830 ves M 05 Mile 1.8 BF BON-9.1 071455 95J2266 SO 9/8/95 Dead 3 days
660 780 no F OB BelowSarM BON-91 071455 95J2222 11 9/14/95 Ad??
615 790 no M 13 100 vwds above Gibbon RA Sldlna BON-91 071455 95J2294 ?1 9/18195
825 no M II RM60.3 BON-91 071456 95J2237 Partial 9/14/95
770 B45 es F 12 200 Vards balow Fred .Grav·s release site BON-91 071456 95J2201 PM 5/30/95 skin on nose peeled baok 2 Inches - releese mort??
635 600 os F 13 Old Meacham Con. BON-ill 071456 95J2202 PM 8/13/95 Died tOday-dorsal, anal. caudal fungus
625 790 es M 12 First corner below AG Bridge BON-al 071456 95J2207 PM 7/27/95 Deed 5 days
690 630 es F 08 Behind Bar M BON-ill 071456 95J2221 PM B/22/95 Dead 1 week +
660 es F 12 Fred Gray's Trap BON-91 071456 95J2220 SO 9/11195 Dead 2 days
670' . 850 es M 14 Gibbon AR Siding BON-91 071456 95J2295 SO 9/16195
715 920 es M OB 1.0 mlies below Bar. M BON 91 071456 95J2247 SO 9/14195
B25 es F 05 Mile 1.2 SF BON-91 071456 95J2264 SO 918/95 Died lode
740 900 yes F 12 250 yards abeve Meacham Creak Confluence BON 8S-MEACHAM 075440 95J221B PM B/09195 Daad 3 da s verv small adloose fin nothing obvious
B15 '730 yes F 12 100 ywds above Meacham Creek Con. UM-9r 075740 95J2206 PM 7/05/95 Deed4da s- 16w8l' 0111 aroh and aw sDllt ..
875 B15 vas F '15 1,0 mlies below SQuaw Creek UM-91 075741 95J2224 PM 8/02195 Dead 2 de s
850 795 yes M 06 Bar M Barn UM-91 075741 S5J2217 PM 8/08/95 Dead 2 do. s- .5 of tail Totten
810 750 yes F 15 1.4 mllas below Squaw Creek UM-91 075741 95J223I R:mOO 9/18/95 Dead 1 do.
630 760 yes M 15 Beaver Farm UM-91 075741 95J2216 SO 9120/95
580 no F 28 Meacham Creek- mUe 5.8 UM-91 075741 95J229B SO 8/19/95 Dead 4 days
630 . yes 'F 14 Meacham Con. 10 Squaw Creek UM-91 075741 95J2230 SO 9/13195

.,
645 no F 01 20Q yards below old aood spawning wea UM-91 075742 95J2255 SO 915195 Dead 5 days
840 770 es F 06 1.7 mlies below Bar M UM-91 075742 95J2205 SO 9/14/95
600' 725 as F 07 Just below Bar M Driveway .UM-91 075742 95J2242 SO S/14195
635 1040 es M 04 500 yard. below NF BON-90-MEACHAM 075B28 95J2238 SO. 8/28/95
620 ·1040 as M 12 RSTto Meaoham Con BON -'90-' MEACHAM 076630 95J2273 Partial 9/13/85
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BON-90-MEACHAM 075837
BON-90-MEACHAM 075837
'BON-90-MEACHAM 075832

.,

B.ad Gills

Dead 3 diiYs
Dead 1 week + , only 50% 01 fish left

bATE.. a~iM.N~~§:>,

915/95

9/8/85
9/13/95

9/18/95
9/13/95

919/85 Dead 3 days

8/16/95

PM

PM

so

SO
PM

so

PM

95J2240

95J2219

95J2271

95J2293

95J2267

95J2258

95J2281

..•••":··' •• ,:::;M~,~~~::',:.!,%-1~{t~~:··

076042
078042
076042

078042

BON-91-FAll R.
BON~91-FAllR.
BON-91-FAll R.

BON-91-FALL R.

~At~HEF\Y/B~~bR· b~~~

15 ,75 miles below Squaw Creek

12' Above RST Fred Gray's

04 125 vards below Forks
15 1.0 miles below Squaw'Creek

05 Big BraId

05 Mile 1.6 SF

12 300'yerda below Fred Gray's Outlet
F

?
F

M

M

M
M

no

665 ves
655 yea

920 Yes
840 ves
900 no

'780 ves

680
705

740

700
865
630

Adult

9/22/95

9114/95

9/14/95
9/1/95

Deacfoneweek+ cOllldn't tell cause-AD area gone

Ad???

Dead 1 day

Dead 1 day

Ad??

Dead 4 days

Dead 2 daVs
Dead 1 week

De.ad 1 dav

Dead 1 day

Dead 4 days
Dead 1 dey

Dead 2 weeks+

Dead 2 days-bad allis

Dead 5 davs- small adipose

Dead 4 days
Dead 3 days

Dead·2 weeks'+ - no scales

9/B/95 ,
976/95

9/6/95
9/6/95

9/1195

9/6/95

9/6/95
8/27/85,

9/14/95

9/14/91)

9/14195
9/13Js5

9/1/95

8/30/95

6/26/95 Dead several days

9/13/95

9/1/85 Dead 2 days

8/21/95

9/12/95 Dead 4 days ,

6/23195

9/1/95 .Dead 4 days

9/30/85 Dead fday- bad gill

9/13195

9/14/95

9/12195
9/16/95

9/13/95

9/14195

9/14/9.5'

9/18/95

9/11/95
9/12195

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

so

PM

so
PM

so

PM

PM

PM

so
so

PM
so

PM

PM

PM

so

RBO

RIO

R15

.PM

SO??

PartIal

Partial

'.R70

95J2208

95J2203
95J2283

95J2204

95J2243

95J2225

95J2233

95J2235

95J2262
95J2250

95J2275

95J2232

95J2226

95J2252

95J2244

95J2277

95J2257

95J2246

95J2286

95J2269

95J2209

95J2263

SI)J221)4

95J2229

95J2236

95J2274

95J2258
95J225il

95J2291

95J22B8

9.6J2216

1l5J2249

S5J2210'

95J2260

1l5J2272

95J2270

NT

076044

076043

076047

076046

NT

NT
TL

NT

NT

NT

078042

018043

076048

NT

NT

NT'

NT

NT

NT

NT

NT

NT

078044

076045

076046
01.6046.

076045

076046

076045
076046

076047

NT

076046

078047

NT

BON -91-FALL R.

BON-91-.FAlLR,
BON-91-FALLR,

BON-91-FALLR.

BON-91-FALLA.

BON-91-FALLR.
BON-91..,FAll R,

BON-Ill-FALL R.

BON-1l1-FAlLR.
BON-9\-FALL R.

BON-91.,.FAlL R.

Bofl:"'91-FALLR.

aON-91-FAlLR.

BON~91-FALL R.
BON-9"-FAllR~

BON-91-FALLR.

BON-91-FALLR.

BON-91-FALL R.11 Lower l:mmltWilllam s

11 'Emmit Wllliams

15 'rOP 01 new charfneJ below Squaw Creak

07 .4 mllas balow Bar M
05 100 Yards below Big Braid

11 AM80.5

28 Mee.cham- mile 5.7

14 200 yards above Squaw Creek Con.

16 Just above: Thornhollow Bridge

13 300vards below Meacham Con.

12 .25mlies below Fred.Gray's Brldlle

14 Gibi'Xin RR siding

13 Gibbon RR Siding

15 Below aplit channel m-erae-below Squaw

12 150 yerdsabove AST

04 1.0 mlies below Forks'

15 150 vardsbelow SCluaw Creek Con.

12 Above RST Fred Gray's

08 300 yards below Stage Coach Stop

02' Mile 1.5 below. Coyote

05 TIn Shed-mUe 2.0 BF

07 Stage Coach stOll

04 200 yards below Forks

06 1.5 miles below Bar M

07 .2-mllesbelow-Bar M

06 Gulch A-Frllll1e

12 FGTrap

05 Mile 1,7BF
02 NF-l.7mllesaboveMouth
13 200 yards below Oldl\leacham Con.

05 Big Braid

07 ~5 miles below Bar M
12 75 yards .above Meacham Con.

07 ,6 mUes below Bar M
09 60 verds above Dubalskl's

16 200 yards above Thornhollow Bridge-bad glll

F

F

F

F

F

F

F

F

F

F

F

F

M

F

F

F

F

F

F

F

M'

M

F

F

M

M

F
F

M

M

M

M

M

M

M

. F

ves

no

yes

no

800 ves

875 yes

870ves

no

750vos

yes

945 no

960 ves

yes

'es

yes

no

915 ves

915 . Yes

iles

760 ves

no

910 ves

690 yes._
780 yes

756- ves

'es

630 ves

940 \les

BBO ves

760 yes

S20 ves

835 yes

920 yes

770 yes

835 ves

765 yes

625

710
585

660

740

630

750

620

735
675
715

690
706

655

620

840

700

655

615
595
770

710

645

B70

680

660

.730

630

670
670

630

625

BSI)

740
S35

.735

C')
Nw



APPENDIXH
Emigrant Trapping Tables and F'igures.

Table H-l. Summary of Trap Catch Data from the B2mhart. Tumla and lmeques Traps sites, 1994/95; Expanded
Migration Estimates Include Days the Traps we~ not Opemted within the Trapping Dates.

Trapping Dates 03/05/95 to 09/22/94 to
06/01195 01/13/95

Trapping days over to.tal ~ys 87/125 63/113

Natural Chinook
Number Captured 247 1,368
Number Marked and Released 112 1,207
Total Number Recaptured 5 348
Average % Recaptured 4.5% 28.9%
Expanded Migration Estimate 14,542 11,035
Mean Fork Length (mm) 94.2 93;8
Number Measured 1:34 1363
Sample Standard Deviation 18.3 8.2
Average.· % Contaimrient 87% 72%

,Number of contafument trials 4 12

Natural Rain-bow/Steelhead
Number Captured 105 596
Number Marked and Released 52 516
Total Number Recaptured 3 47
Average % Recaptured 5.7% 9.9%
Expanded Migiation Estimate 4,789 14,029, .
Mean Fork Length (mm) 165 115.5
Number Measured 64 596
Sample Stan~rd Deviation 33.2 35.2
Average % Containment 100% 44%
Number of containment trials 2 13

05/05195 to .
06116/95

43/43

102
95
10

10.5%
1093
70.9
100
9.8
85%

5

304
273
, 18.

6.6%
7,435
106
301
27.4
78%

4

/

.-.-.. :-.:.:
:-.-.-:::<::::~~

•• •• '0" ". ." •••••~•••~.

H-l



o
o

4
158.8

147-175
o

151
154

2,653
63
26
39
o
o

289
263
44

16.7%
1,728
128
S

83-240 (mm)
o
o

o
o

142
107
29
o
o

15
281.7

220-395
36

1,065
71

1,289
694
84

. 8
o
O·

o
296
63

262
12
30
52
1
2

S 0 0
111 94

66-139 92-95
6,265 41
684 0
18 0

2.6%
626,876

140
445
26.8
467
258

6
2.3%

52,844
213
267
20.1

16,844
3047
226

7.4%
599,000

138
638
10.7
o

Natural Cohe) Captured
Mean Fork Length (mm)
Range (mm)

Hatchery Chinook Captured
Marked mid Released
Recaptured
Average % Recaptured
Expanded Migration,Estimate
Mean Fork Length (nun)
Number M~red
Standard Deviation or Range

Hatchery STS Captured
Marked and Released
ReCaptured
Average % Recaptured
Expanded 'Migration Estimate
Mean Fork Length (nun)
Number Measured
Sample Standard Deviation

Hatchery Coho Captured
Marked and Released
Recaptured
Average % Recaptured
Expanded Migration Estimate
Mean Fork Length (nun)
Number Measured .
Sample Standard Deviation

Bull Trout
Mean Fork Length (nun)
Range (nun)

Whitef'lSh
Redside Shiner
Sucker
Dace
Sculpin ,
Squawf'JSh
Chiselmouth
Yellow Perch
Brown Bullhead

H-2



Table H-2. Estimated number of adult. naturalsteelhead that would have been produced in the absence of the supplemen~tion project (TMD = TIi.ree Mile
Falls Dam, *"= assuming same survival rates as cohorts, l!o*' = portion ofrun contributed by each brood year estimated from scale ·sampleS). .
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Figure H71. Length Frequencies of Juvenile Natural Chinook Salmon Captured by the Rotary Sc..-ew Traps in
the Umatilla River; Tumla Trap (RM 76, n=1363) from September 22. 1994 to January 13. 1995; Imeques
Trap (RM 79.5, n= 100) from May 5, 1995 to June 16, 1995, and Barnhart Trap (RM 42.2, n= 134) from
March 5, 1995 to June I, 1995 (TPCN945L.CH3). -
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Figure H-2~ Length Frequency of Juvenile Hatchery Chinook Salmon Captured-by- the Rotary Screw Traps in
the Umatilla River; Tumla Trap (RM 76, n= 107) from September .22, 1994 to January 13, 1995, and
Barnhart Trap (RM 42.2, 0=445) from March 51 1995 to June I, 1995 (TPCH945L.CH3).
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Figure H-4. Length Frequencies of Juvenile Natural and Hatchery Summer Steelhead Captu.redby the Rotary
screw Traps in the Umatilla River; Tumla Trap (RM 76; 0.=596) from September 22, 1994 to January 13,
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Figure H-3. Length Frequencies of Juvenile Hatchery Coho Salmo~ Captured by the Rotary Screw Traps in the
Umatilla River, -·Barnhart Trap <R¥ 42.2, n=638) from March'S, 1995 to June 1, 1995 (fPHH945L.CH3).
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APPENDIX I

Age and Growth Tables

Table 1-1. Age SUDllllIU')' by Sex of the Uiniltilla River Wild Summer Steelhead Escapcmentin the Umatilla River. 1995.

%= 0

%= 0

.% = 0

0 11 9 6 7 33

0 33.3 27.2 18.2 21.2 100

0 8 8 3' 4 23

0 34.8 34.8 13.0 i7.4 100

0 19 17 9 11 56

0 33.9 30.4 16.1 19.6 100

o

o

o

n=

n=

n=

MALE

TOTAL

j:::i\t;i.:~;::::::i:j~~j::~:::j::~

FEMALE

"

Table 1-2. Boo.ad Year of !he 1995 Umatilla River Wild Summer Steelhead Escapement.
:;;;;;:;::::::;;:;:;:;;::;;:::;::::;;::::::::::::;::::::::;:r;;::::::.::::;:;::;a~"""""""''''f'!'''!'!'::::;;:;:;:;~:;:;:;::;;:;:;::;:::;;::;:;:::~~:;:;;;:;:;:::;;~;:;;;:;;:;::;::;ffiI

,~:::illi~IM(:1:1:;:::': i:::':·:.;,,;:,:,::::.::·:.['~i!::::i:::;::::!.J:::;':::1 :~::~!.:1~:::::;]::;::j;1tl:I:::::::j::i:::::::I;::I. :l:1::::::::::j::l'::::::i::!I::~::~:::;::;]:1;1::::'::;' ::]::::]l:j::;::·:;;.:;i:~I!~::,:::~:~r.1i~1l~

FEMALE -n = 11 1.5. 7 33

%= 33.3 45.S ,21.2 100

'MALE n= 8 11 4 23

%= 34.8 47.8 17.4 100

TOTAL· n= 19 26 11 56

%= 33.9 46.4 19.6 100 .

T!lble '(-3. Freshwater Age Data of !he 1995 Wild Summer Steelbead Escapement in the Umatilla River.

'FEMALE

MALE

TOTAL

n·= 0

%= 0

n= 0

$= 0

n= 0

%= 0

20

60.6

16

69.6

36

7

30.4

20

35.7

33

100

23

100

S6

100

1-1



Table [-4. Ages Based on Scale Analysis and Expansions Based on Comparisons of Age Versus Fork Length
of Juvenile Rainbow/Steelhll/ld Sampled iii Various Tributaries of the Umatilla River, 1995.

UMATILLA RlVER, AUGUST 8 - 25, 1995

0+

1+

2+

3+

76

82

30

3

36-95

92-182

132-258

190-240

63.6

123.7

186.9

215.7

14.0

22.4

26.8

20.4

1291

509

93

5

68.0

26.8

4.9

.3

MISSION CREEK, SEPTEMBER 5-13,1995

::i':• .fit::':::·:.::.··'::.•::··::',:; ·'·;·::::::·:::::'il{:I~:::::::::;:·::::.;:: ·:·::::::]::j::§m~:·:::"·,:::::: ;;:;·::;::::;;!,:::i::]::j·::]~lfli::__:il~:::;i::::::::i:i::j,i:j:: ::::~I;~:~j:::::~:·:::~:j:::::

56-111 . 85.1 13.8 116 57.40+.

1+

2+

2S

25

13

89-242

160-290

178.8

224.2

38.0

34.8

63

23

31.2

11.4

COTTONWOODCRBEK,JULY-6 AUGUST 1,1995

0+

1+

2+

3+

12

18

9

51-100

100-188

140-222

216

70.5

143.3

181.2

13.5

21.1

22.8

87

63

20

50.9

36.8

11.7

.6

MOONSHINE CREEK, SEPrEMBER 18-21, 1995

0+

1+

2+

36

33

6

48-120

118-194

212-240

86.7

158.3

226.2

14.8

21.1

8.5

258

97

J4

69.9

26.3

3.8

MOONSHINE CREEK, SEPrEMBER 18-21, 1995

0+

1+

2+

11

56

11

42-{)5

83-1"82

118-243

55.1

120.9

175.5

7.7

23.1

35.7

83

195

31

26.8

62.9

10.0

3+ 0

4+ 327 .3



RM 79.S-Rotary Screw Trap
(RST)

2+165

Table 1-5.. Bull Trout Biological Data, 1994-1995.

1r·:,j·;FOj.:&··R.K~.j::.t~;¥N~..~]J~.1'nE•. :'jt'f·.F:.;..7:..~.!\!~pStS'!C:T:'f·:·0:::;SExE··;;::.0::.4:;F·:·0.····:s:.. ::j:-0:::%:.ARE~.:..·.~:.Z~;s:pIT~m:.:~£'·::::~:.. IT::..·2j)F.. T..?7. ..0:lIT?00jl:.~ .:::.::r::~§·,.~",,::):

05116/95 Live

170

220

222

.233

245

254

258

268

270

225

265

285

288

290

320

390

2+

2+

2+·

2+

2+

2+

2+

2+

2+

.3+

3+

3+

3+

3+

3+

4+

Male

Female

RM 88.4-Biologicai Survey

RM 89.2-Biological Survey

RM19.5 (RS1')

RM 89.2-Biological Survey

RM79.5 (RSn

RM 79.5 (RSn

RM 79.5 (RST)

RM 79.5 (RS1').

RM 2.0-~orthFork Umatilla

RM 88.4-Biological Survey

RM 87.7-Biological SurVey

RM 79.S (&51')

RM 79.5 (RST)

RM 79.S (RSl)

, RM 79.5 (RST) .

RM 79.5- 25 reet above RST

08/23/95 Live

08/25/95 Live

09127195 Live

08125195 Live

11102/95 Live

09/23/95 Live

1l!13/95 Live

11/10/95 - Live

08115/94 Hooking
Mortality-Spawner

08/25/95 Live

08122/95 Live

11/10/95 Live

10105195 Live

10/23/95 Live

10/23195 Live

06101/94 Lure in throat

1-3



APPENDIXJ

Table J-1.Summary of Landmarks and their Associated River Miles, Umatilla River Basin.

Three Mile Falls Dam
Horse Ranch
Tree Farm
Ho~e on Bluff
South Park Bridge
Boyd's Return
Boyd's Dam
Lookinglass Road
Maxwell Dam
Simplot
Stanfield Bridge
1-84 Bridge
Dillon Dam
Echo Bridge
Westland Dam
Coldsprings Dam
Stanfield Dam.
Yoakum
Barnhart Bridge
Forth's Diversion
Mouth ofBirch Creek
PGG Building
ODFW, Receiver Site #4
Pendleton Ready Mix

. Mi$SiQIl B.ridge
Minthom Springs
Cayuse Railroad Bridge
Cayuse Highway Bridge
Louie Dick's Fence
Thornhollow Railroad Bridge
Badger Comer
Thornhollow Highway Bridge
Weathers's Place
Mouth of Squaw Creek

Table J-2. Abbreviations Used in this Paper.

3.7 ~

5
5.5
7.4
8.8
9
10.2
11.3
15.2
17
23
24.2
24.6
26.3
27.2
28.2
32.4
37
42.2
46.9
48.3
51

"56
57
59.5
64.5
67.0
67.5
70.0
71.0
71.8
73.5
74.S
76.7

GibbOn Railroad Yard
Mouth Of Meacham Creek"
Imeques C-mem-ini-kem
Fred Gray's Bridge
Emmit Williams Place
London Bridge
Reservation Boundary'--Ryan Creek
Larson's Driveway
Stage Coach Stop House
Bar MDriveway
Bear Creek.
Old Silver Building
COlporation Hole
Umatilla Mainstem Forks
North Fork Umatilla River

" Coyote Creek
Woodward Creek

South Fork Umatilla River
Buck" Creek
Thomas Creek
Shimmiehom Creek

Meacham Creek
Boston Canyon Creek
Bonifer Acclimation Site
Line" Creek
-Camp Creek
Duncan
North Fork Meacham Creek
East Meacham Creek
.Butcher Creek
Meacham

North Fork Meacham Creek
Bear-Creek
Pot Creek

78.4
79.0
79.5
80.0
81.1
81.4
81.8
83.1
84.8
85.9
86.8
87.1
88.5
89.5
0;;,10-
2.5 .
5.7
0-10
0.5
3.3
4.6
0-36
2.2
2.3
5.0
10.9
12.0
15.0
18.5
21.5
30.0
0~9.5

3.0
5.2

BOR
BPA
CTUIR
CWT
DEQ
MEHP
ODFW
RM
TMD

- UBNPME
_UMEOC
USFS
USGS

US Bureau of Reclamation
Bonneville Power Administration
Confederated Tribes of the Umatilla Indian Reservation
Coded Wire Tags
Department of Environmental Quality j

Mid-eye to Hypura1 Plate
Oregon Department of Fish and Wildlife
River Mile
Three Mile Dam
Umatilla Basin Natural Production Monitoring and Evaluation Project
Umatilla Monitoring Evaluation and Oversight Committee
US Forest Service .
US Geological Survey
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