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ABSTRACT

Threemle Falls Dam (Threem | e Danm, |ocated near the town of
Umatilla, is the major collection and counting point for adult
salnonids returning to the Umatilla R ver. Returning sal non and
steel head were collected at Threem | e Dam from August 26, 1994 to
June 27, 1995. A total of 1,531 summer steel head (Oncorhvnchus
nykiss); 688 adult, 236 jack, and 368 subjack fall chinook (0.
tshawtscha); 984 adult and 62 jack coho (0. kisutch); and 388
adult and 108 jack spring chinook (o. tshawtscha) were collected.
All fish were trapped at the east bank facility.

O the fish collected, 971 summer steel head; 581 adult and 27
jack fall chinook; 500 adult and 22 jack coho and 363 adult and 61
jack spri n% chinook were haul ed upstream from Threem | e Dam There
were also 373 summer steel head; 12 adult, 186 jack and 317 subjack
fall chinook: 379 adult and 32 jack coho and 15 adult and one jack
spri nﬂ chinook released at Threem |le Dam In addition, 154 sunmmer
steel head were hauled to Bonifer and M nthorn for brood.

The Westland Canal facility, located near the town of Echo, is
the nmajor collection point for outmgrating juvenile sal nonids and
steel head kelts. The facility operated for a total of 179 days
bet ween Decenber 2, 1994 and July 19, 1995. During that period,
fish were bypassed back to the river 137 days and were trapped 42
days. Three steel head kelts and an estimated 1,560 pounds of
w;enlle fish were transported fromthe Westland Canal trap to the

tilla River boat ranp at rivermle (RI\/? 0.5. Approxinmately 98%
of the fish transported this year were sal nonids.

The Threem | e Dam west bank juvenile bypass began operating
March 25, 1995 and was closed on June 16, 1995. The juvenile trap
was operated by Oregon Departnment of Fish and Wldlife (CODFW
research personnel from April 1, 1995 through the sumer to nonitor
juvenile outmgration.



INTRODUCTION

The Confederated Tribes of the Umatilla Indian Reservation
(CTUR) and Oregon Departnment of Fish and Wldlife (CDOFW are
cooperatively working to rehabilitate runs of coho, fall and spring
chi nook and summer steelhead in the Umtilla River Basin (Figure
1) . Bonneville Power Adm nistration (BPA) and other federal
agenci es are funding several projects to acconplish that goal (CDFW
1986). Included anong these Projects is the Umtilla River Trap and
Haul Program (Fish and Wldlife Program neasure 1403 [4.21]).

Rel eases of juvenile salnon and steelhead into the Uratilla
Ri ver have increased from 27,000 in 1981 to a peak of 6,365, 000 in
1992. An estimated 5,000,000 juvenile salnon and steel head were
released into the Umtilla River in 1995 and |ong range production
goals call for releasing up to 8,950, 000 (CTU R and CDFW 1989). In
addition to increases In artificial Eroduction, restoration and
rehabilitation projects in the upper basin are expected to have a
positive inpact on natural production. Al though adult returns to
the Umtilla River in 1994-95 reached only 4,400 fish, the |ong
range goal for the Umtilla River is for a conbined, all species
return of 48,000 adult salnonids (CTUR and ODFW 1989).

The lower 30 mles of the Umatilla River provides an obstacle
to mgration of both adult and juvenile sal nonids during |ow fl ow
periods. During juvenile outmgration and adult return periods,

arts of the lower river between Threem|le and Stanfield danms can
e dewatered, stranding mgrating salnonids. Flows of 150 cfs have
been hypot hesi zed to be the m ni num needed for fish passage through
the lower 30 mles of river (USFW5 1981). Fish passage inprovenent
and fl ow enhancenent projects are intended to i nprove this problem
In conjunction wth these passage inprovenent and flow enhancenent
projects, the Umatilla River Trap and Haul Program has been
I npl enented to assist fish passage.

The goal of the Trap and Haul programis to maxin ze survival
of adult and juvenile salnonids In the lower 30 mles of the
Umtilla Rver. The two prinmary responsibilities of the(frogram
are: 1) to provide safe transportation around this heavily diverted
stretch of river and 2) to ensure that fish passage and fl ow
I nprovenent projects are operated in a coordinated manner in order
to facilitate adult and juvenile fish magration.
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METHODS

bjective 1 - Adult Trapping and Hauling

Task 1.1 - Threem | e Dam Adult Trappi ng

Threem | e Dam |ocated approximately three mles upstream from
the mouth of the Umatilla River, is the major collection and
countln? point for all adults returning to the Umatilla River. The
main collection facility is [ocated on the east bank and includes
a vertical slot |adder, Denil steeppass, raceway type hol ding pond
and fish handling and sorting conpl ex ﬁFigures 2 & 3). Captured
adults can be directed back into the holding pond, into recovery
tanks for rel ease upstreamof the dam directly into the dam
forebay or into transport tanks for hauling.

Data collected during adult trapping operations included date,
nunber of fish trapped, species, age and sex conposition, marks and
di sposition. Qbservations were also nade of nmarine mammal danage,
net marks, and general fish condition. In addition, fork |ength,
m d- eye/ hypur al pIate_(NEHﬁ) | ength, weight, scales and snouts were
collected froma portion of the fish wth coded wire tags (CW).

Fal |l and spring chinook were classified as either adults (fork
| ength greater than or equal to 24 inches) or jacks (fork |ength
| ess than 24 inches) based on CDFW sport fishing regulations.
Subjack (or mni-jack) fall chinook were defined as |ess than 15
inches in fork Iength based upon historical length frequency data
(CTUR files). Coho adults (3 years old) were defined as fork
l'ength greater than or equal to 18 inches and jacks (2 years ol d)
as fork length I ess than 18 inches based upon historical Iength
frequency data (CTUR files). Based on scale analysis of Umatilla
River summer steel head, adult summer steel head were classified as
ei ther one ocean (S, fork length less than 26 inches) or two ocean
(S2, fork length greater than or equal to 26 inches) (CTUR files).
Visual determnations were nade to differentiate resident rai nbow
trout fromsumer steel head (but generally less than 18 inches). No
data was collected from fish designated as resident trout.

The east bank facility was to be manned 24 hours a day during
the adult capture season. trailer was provided by BPA for on-site
housing. In addition to providing security, watch personne
monitored facility operations, assisted in trap and haul operations
and made observations of fish activity.

The west bank at Threem | e Dam al so has an adult collection
facility (Figure 4). |t consists of a vertical slot |adder, a
conbi nati on V-trap/hol ding pond and fish | oadi ng apparatus. The
trap/ hol ding pond and fish | oading conplex have no enuneration or
sorting capabilities. The | adder was designed with the ability to
enumerate tish using video equipnent.
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Task 1.2 - Threem | e Dam Adult Haul i ng

The_TraP_and Haul program has one 3,000 gallon and two 370
gallon fish liberation units. The 3,000 gallon unit is a diesel
operated tractor-trailer equipped with a 12 inch discharge opening
and two hol di ng chanbers capable of isolating two groups in the
sane |load. The unit is also equipped with both liquid oxygen and
electric aeration to reduce fish stress during transport. The two
370 gallon transport tanks are nounted on dual axle trailers and
are pulled by pick-up trucks. Each unit is equipped with both
conpressed oxygen aeration and a re-circulation system Both units
have an eight inch discharge opening. CODFW liberation protocols
were used as the basic guideline for adult hauling operations.

Adult transportation requirements were based on flow criteria
outlined in the 1981 U S. Fish and WIldlife Service study and past
observations of salnon mgrations in the Umtilla R ver. The
Uratilla Hatchery and Basin Annual Operations Plan (AOP)(CTU R and
ODFW 1994) also identified criteria for transport of adults
returning to Threemle Dam GCenerally, returning adults were to be
haul ed whenever flow conditions in the Umatilla R ver were
projected to fall below 150 cfs at Dillon (RM24.5) within 30 days.

Trap and Haul personnel were al so responsible for collection
and transportation of broodstock designated for Umtilla River
producti on.

Task 1.3 - Threem | e Dam Adult Anest hesi a

All returning adults captured at Threem |e Dam were to be
anest hetized with carbon dioxide (002).

Task 1.4 - Adult Rel eases

The 1994 Umatilla ACP identified release |ocations for adults
haul ed from Threem |l e Dam Fall chinook and coho haul ed upstream
were to be released at Barnhart (RM 42). Summer steel head rel eases
were to be alternated between Barnhart and Nolin (RM 33). Spring
chi nook and sumrer steel head were to be rel eased at Barnhart
through May 15 or until flows at Pendl eton (RM 54) dropped bel ow
150 cfs. Releases were then to be alternated between Thornhol | ow
(RM 73.5) and Ineques C-memini-kern (Fred Gay's, RM 80?. Sprin
chi nook rel eased bel ow Pendl eton were to be given a differentia
mar kK (caudal punch) to evaluate inpact of release |ocation on
fal |l back and prespawn survival rates.

Returning adults were to be released at Threem | e Dam
whenever flows at Dillon were anticipated to remain above 150 cfs
for a mninmum of 30 days after release. However, the 1994 Umatilla
ACP identified the follow ng groups for release at Threem | e Dam
regardl ess of flow condition: fall chinook mnijacks; excess fal
chinook jacks: excess coho adults and jacks; and radi o tagged
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passage evaluation fish of all species. Fish released at Threemle
Dam were to receive a caudal fin punch to identify fallbacks.

Task 1.5 - Westland Kelt Trapping and Haul i ng

The Westland facility, |ocated near Echo (RM 27), is the
capture point for outmgrating summer steel head kelts. The facility
I's designed to either bypass kelts directly back to the river or to
trap them Kelts entering the trap are separated from juveniles by
a horizontal bar grader and then proceed into an adult hol ding
pond. Kelts can then be |oaded into tanks for hauling downstream
Kelts were to be released at the Umatilla boat ranp (PM0.5) as
outlined in the 1994 Umatilla AOP

bjective 2 - Juvenile Trapping and Hauling

Task 2.1 - Westland Juvenile Facility Qperation

The Westland facility (Figure 5) is the major collection point
for outnigéating juvenile salnonids. It is intended to be operated
whenever stland Canal is delivering water. The facility consists
of rotary drum screens, fish bypass, fish trap, adult/juvenile
sepgrator (horizontal bar grader), and adult and juvenile holding
ponds.

During periods of flow adequate for downstream mgration, the
facility is designed to operate in the bypass node. In this node,
fish that enter the irrigation canal are shunted directly back to
the river without entering the hol ding ponds. During periods of
i nadequate flow the facility is designed to trap fish, separate
juveniles fromadults, and direct themto their respective holding
units. Juveniles can then be | oaded onto trucks or trailers for
transport downstream

Data col |l ected by Trap and Haul personnel at Westland incl uded
dates of operation in the byPass and traPping nodes as well as
date, hauling unit, nunber of pounds haul ed and an estinmate of
nortality for each juvenile transport. Bonifer/M nthorn personnel
collected other information related to snolt outmgration such as
size and species comnposition.

West | and was manned on a 24 hour basis fromApril 1 through
the end of June. A trailer was provided by BPA for on-site housing
and watch personnel were involved with the same general activities
as watch personnel at Threem|e Dam east bank

Task 2.2 - Westland Juvenile Hauling

A standard Neilson inpellor fish punp was borrowed from
Looki ngl ass Hatchery and stationed at Westland for |oading
juveniles captured at the Wstland trap. In addition, there is an
experinental Pescalator rotary auger punp located at the facility.

12
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Juvenil e transportation requirenents were based on flow
criteria outlined in the 1981 U S. Fish and Wldlife Service study
and past observations of salnmon mgrations in the Umatilla River.
Downstream mgrants (both juveniles and kelts) were to be haul ed
whenever flow conditions in the Umtilla R ver were projected to
drop below 150 cfs at Dillon within 10 days

_ The same transport units used for adults are used for hauling
juveniles. ODFWIiberation protocols were used as a basic guideline
for juvenile hauling operations.

Task 2.3 - Threem|le Dam Juvenile Facility Qperation

A juvenile collection facility is also located at Threemle
Dam west bank (Figure 6%. This facility consists of rotary drum
screens, fish bypass channel, fish trap, sanpling station and
holding tote. It is designed to bypass outmgrating juveniles
during periods of adequate flow or to trap themduring | ow fl ow
periods. The trapping portion of this facility was designed as a
sanpllng and eval uation station rather than a production trap and
haul facility and can be used for sanpling during bypass periods.

Task 2.4 - Juvenil e Rel eases

Juveniles were to be released at the Umtilla River boat ranp
(RM 0.5) as outlined in the 1994 Umatilla ACP

hjective 3 - Passaae Facility Monitoring

Task 3.1 - Passage Facility I|nspections

Tenperatures were nonitored during the project year to help in
establishing operating guidelines for future trap and haul
operations. Tenperatures were neasured daily at Threem | e Dam by
use of a Ryan TenpMentor digital recording thernoneter and at
| oading stations and release sites with hand held thernmoneters.

Daily river flow was nonitored at Pendl eton (RM 54), Yoakum
(m 37), Dllon (RM24.5) and Umatilla (RM 2). Daily irrigation
usage was nonitored for Stanfield, Wstland, and Feed canals. River
flow and irrigation usage data was provided by Oregon Departnent of
Wat er Resources (OARD) fromthe Hydronmet flow gauging stations.

Juvenile fish screens and adult |adder facilities, |ocated at
five major irrigation diversions and at seven snaller diversions,
were nonitored on a weekly basis throughout the year to ensure
adequat e Passage conditions for both upstream and downstream
mgrants. |nspections included checking for proper installation and
operation of drum screens, gaps and holes in drum screens and
seal s, debris accunulation on drum screens and trash racks, proper
flows and access to both snolt bypasses and adult |adders, and
signs of fish activity.
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RESULTS
(bjective 1 - Adult Trappi ng and Haulin

Task 1.1 - Threem|le Dam Adult Trapping

Threem | e Dam east bank | adder opened on August 22, 1994 and
the steeppass and trap were opened on COctober 4. The | adder and
adult facility ran continuously, with a few exceptions, until June
30, 1995. The | adder was closed for seven days in March and briefly
on three other occasions in February because of heavy silt |oads
and debris accumulation. The adult facility was closed for five
days in January, seven days in February, eight days in March, and
14 days in May. A nunber of high flow events this year, carrying
| arge amounts of silt and debris, were the primary reason for the

facility closures. In addition, there were some nechanical problens
with the punp system this spring

The first returning sal non and steel head were col | ected on
August 26. A total of 1,531 summer steel head; 688 adult, 236 jack
and 368 subjack fall chinook: 984 adult and 62 jack coho; and 388
adult and 108 jack spring chinook were collected at Threem |e Dam
I ncluded in the spring chinook jack total were 26 fish which were
| ess than 15 inches in length. Al fish were trapped at the east
bank facility, the west bank facility was not operated this year

Summer steel head were trﬁfped_fron18eptenber 26, 1994 to June
22 1995, Peak return occurred during February when 25.0% (383 of
1,531 fish) of the fish were trapped. Based on historical fork
| ength data, 55.5% of the summer steel head run was conprised of Sl
fish and 44.5% were S2 fish

Coho were trapped from Septenber 23 to Decenber 5, 1994. Peak
return nonth for both adults and jacks was Cctober. O the total
coho return, 85.7% (843 of 984 fish) of the adults and 72.6% (45 of
62 fish) of the jacks were trapped in Cctober.

Fal | chinook were trapped from August 26 to Novenber 29, 1994.
Peak return nonth for adults, jacks and subjacks was Cctober. O
the total fall chinook return, 81.1% (558 of 688 fishg of the
adults, 84.8% (200 of 236 fish) of the jacks, and 81.3% (299 of 368
fish) of the subjacks were trapped in Cctober.

Spring chinook were captured from March 29 to June 27, 1995
Peak return nonth for both adults and jacks was May. O the total
spring chinook return, 70.1% (272 of 388 fish) of the adults and
65. 7% (71 of 108 fish) of the jacks were trapged in May. O the
true jacks, 86.6%of the total returned in May (71 of 82 fish). A
jacks less than 15 inches in length (mni-jacks) returned in June.

There were al so seven spring chinook and five sumer steel head
fal | backs (caudal punched) recovered at Threem|le Dam One of the
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spring chinook and two of the steel head were radi o tagged. All
fal |l backs were hauled upriver for release but were not re-recorded
in the daily return sunmaries. Tables 1 through 4 contain a
conplete daily record of adults captured during 1994-95 incl uding
date, age class, marks, and disposition,

In addition to capturing adult sal nonids, thousands of non-
gane fish were collected at the east bank facility during the
trappi ng season. Major species collected were northern squawfi sh
(Ptvchochei l us oresonensis), chiselnouth (Acrocheilus alutaceus),
| arge scal e sucker (Catostonus macrocheilus) and bridgelip sucker
(C. colunbi anus). Squawfish were sacrificed; all other non-gane
fish were rel eased upstream of the dam Juvenile sal nonids and
rai nbow trout also entered the adult trap and were rel eased back to
the river. Qher species encountered at Threem | e Dam were bul
trout (Salvelinus confluentus), whitefish (Prosopium williansoni),
Ba0|f|c [ anprey (Entosnhenus trlden.atus?, carp (Cynrinus carpio),

| ack crappie (Ponmoxis nisromaculatus), and smallnmouth bass
(Mcrooterus dol omeui).

Task 1.2 - Threem | e Dam Adult Haul i ng

O the fish trapped at Threem|le Dam 971 summer steel head;
581 adult and 27 jack fall chinook; 500 adult and 22 jack coho; and
363 adult and 61 jack spring chinook were haul ed upstream There
were al so 154 sumer steel head haul ed for brood. No fall chinook,
spring chinook, or coho were collected for broodstock this year. A
total of 159 | oads of fish were transported from Threem | e Dam on
135 days. The 3,000 gallon liberation unit was used for 62 trips
and one of the 370 gallon units was used for 97 trips. No double
release site trips were nmade with the tanker this year.

Summer steel head adults were haul ed upstream from Threem | e
Dam 86 days between Septenber 26, 1994 and June 22, 1995. There
were also 32 trips nmade to the Mnthorn and Bonifer hol di ng ponds
Wi th broodstock between Cctober 13 and April 20. Fall chinook were
haul ed upstream from Threem | e Dam 37 days between August 29 and
Novenber 16, 1994. Coho were haul ed upstream from Threem|e Dam 27
days between COctober 9 and Novenber 14, 1994. Spring chinook were
haul ed upstream from Threem | e Dam 44 days between March 29 and
June 26, 1995.

Fish condition at release generally a%Feared good this year
only six adult nortalities were observed upon release. Adult
hauling information, including dates, tenperatures, liberation

units used and release sites is included in Appendix A
Task 1.3 - Threenile Dam Adult Anesthesia

Adults were trapped in the Threem | e Dam east bank | adder
using a V-trap from August 26 through Cctober 4 when the adult
facility was opened. None of the adults trapped in the |adder were
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Table 1 1994 Fall Chnook Retum Disposition

TRAPPED SACRIFICED RELEASED _ UPSTREAM RELEASED@ DAM
DATE TOTAL ADUTS JACKS SUBJACKS TOTAL ADUTS JACKS SUBJACKS TOTAL ADUTS JACKS TOTAL ADWLTS  JACKS SUBJACKS
= 2 0 1 1 0 [ 0 2 1 1
e-29 2 2 0 0 0 I 2 2 I 0
AUG 4 2 1 1 0 0 0 0 2 2 0 2 0 1 1
9-06 2 0 1 1 0 0 2 1 1
9-13 1 1 0 0 0 1 1 0
S-14 1 0 1 0 0 0 1 1
S-15 0 o 1 0 0 1 1
9-19 5 3 1 1 0 3 3 2 1 1
9-M 0 0 0 0 0 0 0
s-21 1 0 0 1 1 1 0 0
9-26 5 5 0 0 0 5 5 0
9-2s 3 0 1 2 1 1 0 2 1 1
S-30 2 0 0 2 2 a 0 0
SEP 21 9 4 6 4 0 0 4 9 9 0 8 0 4 4
10-03 3 0 0 3 0 0 3 3
10-04 3 0 1 2 0 0 3 1 3
10-05 5 2 0 3 0 2 2 3 3
10-08 10 0 3 7 1 1 0 9 3 6
10-07 3 1 1 1 0 1 1 2 1 1
10-09 37 14 8 17 1 1 14 14 22 6 16
10-10 36 9 13 14 4 2 2 9 7 2 23 9 14
10-11 a7 50 16 21 10 7 1 2 46 43 3 31 12 19
10-12 275 216 38 21 34 29 5 189 184 5 52 3 26 21
10-13 55 12 14 29 8 3 5 11 10 1 38 2 10 24
10-14 40 9 7 24 9 2 7 6 ] 25 1 7 17
10-16 43 1 12 20 0 1 1 32 12 20
10-17 21 5 3 13 3 1 2 4 3 1 14 1 2 1
10-1s 15 1 1 13 2 1 1 1 1 12 12
10-1S 18 5 3 10 3 2 1 5 5 10 9
10-20 7 3 1 0 2 2 5 1 1 3
10-21 14 7 0 : 3 1 2 6 8 5 5
to-22 39 20 1 8 0 21 19 2 18 1 9 8
10-23 24 10 3 1 0 10 10 14 3 1"
10-24 35 15 5 15 19 11 2 8 4 4 12 3 ]
10-2s 8 0 1 7 0 0 8 1 7
10-26 5 0 1 4 0 0 5 1 4
10-27 1 0 3 a 2 2 0 9 3 6
10-26 16 8 5 5 0 8 8 10 5 5
10-29 | 58 as 18 6 0 37 35 2 22 16 6
10-30 55 43 9 3 0 43 43 12 9 3
10-31 133 84 25 24 30 21 3 6 68 83 35 17 18
o7 1057 558 200 299 129 74 19 36 496 475 21 432 9 160 263
11-01 35 13 6 16 5 2 1 2 12 1 1 18 2 14
11-02 17 a 1 8 2 1 1 7 7 a 1 7
11-03 12 4 2 6 1 1 4 3 1 7 1 6
11-04 10 4 5 1 4 4 5 1 4
11~06 17 5 4 a 0 5 5 12 4 8
1-07 6 4 . 1 3 2 1 2 2 1 1
11-09 4 2 2 0 1 1 2 1 1 1
11-10 7 5 1 1 2 4 4 1
[RPRE] 24 19 2 3 0 19 1S 5 2 3
11-14 57 a1 5 1 17 12 31 29 2 9 3 6
11-15 2 2 0 0 0 2 2 0
11-16 13 8 5 1} 2 2 9 a 1 2 2
11-21 2 1 <} 1 1 0 1 1
11-22 1 1 0 0 0 0 1 1
11-28 2 . 1 0 [} 0 2 1 1
11-29 1 1 0 0 1 1 0 0
NOV 210 119 31 _60 38 21 4 11 101 S5 3 73 3 21 49
TOTAL 129 688 236 368 169 95 23 51 608 581 27 515 12 186 317
32 = . =
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sle 2. 1994 Coho Return Disposition

TRAPPED SACRIFICED RELEASED UPSTREAM RELEASED @ DAM

DATE TOTAL ADULTS JACKS TOTAL ADULTS JACKS TOTAL ADULTS JACKS TOTAL ADULTS JACKS
9-23 1 0 1 0 0 1 1
9-27 1 0 1 0 0 1 1
9-30 1 1 0 0 0 1 1

SEP 3 1 2 0 0 0 0 0 0 3 1 2
10-04 1 0 1 0 4] 1 1
10-06 2 0 2 0 0 2 2
10-09 12 7 5 2 1 1 7 6 1 3 3
10-10 3 1 2 1 1 1 1 1

10-11 4 2 2 1 1 3 2 1 0
10-12 25 23 2 3 2 1 19 19 3 2 1
10-13 6 6 2 1 1 4 4 3 2 1
10-14 7 3 4 0 2 2 5 1 4
10—-16 7 5 2 0 5 5 2 2
10-17 12 9 3 3 2 1 6 6 3 1 2
10-18 8 5 3 0 6 5 1 2 2
10-19 6 5 3 1 5 5 2 2
10-20 6 6 0 1 1 4 4 1 1

10-21 23 22 1 2 2 9 9 12 11 1
10-22 65 65 0 0 52 52 33 33
10-23 29 26 3 0 26 26 3 3
10-24 27 26 1 10 17 9 9 0
10—-25 S5 5 0 2 2 3 3 0
10-26 6 5 1 3 3 2 1 1 1 1
10-27 13 13 0 4 4 9 9 0
10-28 19 19 0 0 19 19 0
10-29 252 252 0 0 175 175 77 77
10-30 157 152 5 0 142 136 4 is 14

10-31 169 166 3 71 71 3 . 95 95

OCT 666 643 45 113 105 { 511 500 11 264 236 2¢
11-01 14 12 2 0 2 ‘ 12 12
11-02 11 7 4 0 4 4 7 7
11-03 16 17 1 0 1 17 17
11-04 21 21 Q 0 0 21 21
11-06 10 10 (4] 0 0 10 10

11-07 2 2 0 0 0 2 2
11-09 3 1 2 0 2 1 1
11-10 4 4 ] 1] 0 4 4
11-11 12 12 a 0 0 12 12
11-14 45 43 2 0 2 43 43
11-15 2 2 C 0 0 2 2
11-16 2 2 C 0 0 2 2
11-17 2 1 1 0 0 2 1

11-21 2 2 C 2 2

NOV 146 136 12 [\] [+ 11 4] 1 137 136
12-02 4 1 0 0 4 1
12-05 Q 0 3 3

DEC 7 4 0 0 0 0 1 7 4
TOTAL 1046 964 6: 113 105 522 500 2 411 379 3
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Tabled. 1964 -95 Summer SteeheadReturn Disposition
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Table 3. (contnued)

TRAPPED SACRIFICED RELEASED  UPSTREAM RELEASED @ DAM BROGD
DATE TOTAL  HATCHERY WILD TOTAL __HATCHERY WILD TOTAL HATCHERY WILD TOTAL  HATCHERY WILD| TOTAL HATCHERY WILD
2-m 16 7 [] [+] 18 T ] (4] 0
2-07 23 12 11 0 23 12 11 0 0
2-08 16 10 8 0 18 10 6 0 0
12 0 26 18 12 o 0
2-08 26 16 22 0 32 10 22 0 0
2-12 39 23 16 0 39 23 16 0 0
2-13 19 14 5 6 8 4 2 2 0 7 4 2
2-17 9 4 5 0 9 a 5 0 0
2-19 51 16 33 0 51 16 33 0 0
2-23 12 5 7 2 2 8 1 7 0 2 2
2-24 12 3 9 0 10 3 7 0 2 2
2-25 38 20 16 0 38 20 18 0 0
2-26 56 35 23 0 56 35 23 0 0
2-27 21 5 16 0 8 4 4 1 1 12 1 u
2-28 7 2 5 0 7 2 5 0 0
FES 383 184 199 10 10 0 349 167 162 1 0 1 23 7 16
3-01 3 2 1 0 3 2 1 0 0
3-3-06 n8 " B 1] 18 7 12 0 2 0" 2
2 4 2 2 0
3-08 3 1 2 0 2 2 0 1 1
3-09 5 2 3 0 5 2 3 0 0
3-10 17 8 9 0 17 8 9 0 0
3-12 45 26 19 0 45 26 19 0 0
3-13 23 8 15 0 13 4 [ 1 1 9 3
3-14 15 8 7 0 0
3-15 18 6 12 0 111 7 11 1 | 1 0
3-23 10 4 6 0 3 6 1 1 0
3-24 26 17 9 0 19 13 6 0 7 4 3
3-26 24 11 13 0 24 1 13 0 0
3-27 26 13 13 0 22 12 10 1 1 3 1 2
3-28 16 7 9 0 14 5 9 2 2 0
3-29 14 7 7 0 14 7 7 0 N 0
3-30 12 4 6 0 10 4 8 2 2 0
3-3 6 4 2 1 1 5 3 2 0 0
MAR 295 141 154 T 1 0 256 121 137 14 10 4 22 9 13
4w 14 9 5 0 13 ] 4 0 1 1
4-04 5 3 2 0 4 2 2 1 1 0
4-05 1 0 1 0 1 1 0 0
4-06 4 2 2 0 2 1 1 1 1 1 1
4-07 8 3 5 0 7 2 5 1 1 0
4-09 16 11 5 0 16 1 5 0 0
4-10 13 7 6 0 9 6 3 0 4 1 3
4-11 6 1 5 0 8 1 5 0 0
4-12 6 3 3 0 6 3 3 0 0
4-13 6 4 2 0 5 3 2 0 1 1
4-14 6 8 0 0 6 6 0 0
4-17 18 10 8 0 18 10 8 0 0
4-18 2 0 2 0 2 2 0 0
4-19 1 0 1 0 1 1 0 0
4-20 3 1 2 0 1 1 0 2 2
4-21 1 0 1 0 0 1 1 0
4-24 3 1 2 0 3 1 2 0 0
4-27 1 0 1 0 1 1 0 0
APR NES 61 53 0 0 0 01 56 a5 3 3 T 9 2 7
5-15 T 1 0 0 1 1 0 0
5-16 4 1 3 0 4 1 3 0 0
5-17 3 1 2 0 3 1 2 0 0
5-16 1 0 1 0 1 1 0 0
5-20 1 0 1 0 1 1 0 0
5-22 1 1 0 0 1 1 0 0
§-25 2 1 1 0 2 1 1 0 0
MAY 13 5 8 0 0 0 13 5 8 0 0 0 0 0 0
6-09 T 1 0 0 1 1 0 0
6-22 1 1 0 0 1 1 0 0
JUN 2 2 0 0 0 0 2 2 0 0 0 0 0 0 0
T oL 656 T 875 33A 33 L0 o7 - 432 539 373 123 250 154 B8 B6[

N
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Table 4. 1995 Spring Chinook Return Disposition
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anesthetized. Al adults captured after Cctober 4 were handl ed
through the adult facility and were anesthetized with C02.

Task 1.4 - Adult Rel eases

Four upriver release sites were used during the 1994-95
season: Nolin (RM33), Barnhart (RM42) Thornhol | ow (RM73.5), and
| megues C-memini-kern (Fred Gay's - 80). Barnhart was the major
rel ease site used again this year. Al but two of the fall chinook,
all the coho and approximately 77% of the sunmer steel head haul ed
upstream were rel eased at Barnhart. About 18% of the spring chinook
were also released at Barnhart. Adult spring chinook rel ease
criteria called for fish to be released at Barnhart until either
May 15 or flows at Pendl eton dropped bel ow 150 cfs. Flows remained
above 150 cfs throughout the s rin% and adults were transported to
Barnhart through May 15 and then hauled to either Thornhol |l ow or
| megues G nmemi ni-kern begi nning May 16.

Al spring chinook rel eased bel ow Pendl eton were nmarked with
a caudal punch so that effects of release |ocation on prespawni ng
survival, fallback rate, and distribution could be evaluated. Data
w1l not be available until after the spawning season and will be
included in the CTUR Umatilla Basin Natural Production Mnitoring
and Eval uation (UBNPME) annual report.

There were al so 373 summer steel head; 12 adult, 186 jack and
317 subjack fall chinook: 379 adult and 32 Aack coho; and 15 adult
and one jack spring chinook released into the forebay at Threemle
Dam All were caudal punched to identify fallbacks. Sonme spring
chi nook and steel head adults were released at Threem | e Dam at
flows outside the established criteria as part of the CTU R Adul t
Passage Evaluation. These fish were also caudal punched for
fallback identification. In addition, spring chinook and steel head
adults were radio tagged to assess their novenents follow ng
transport. Data and analysis fromthe Adult Passage study will also
be included in the UBNPME annual report.

Summer steel head adults were rel eased upstream from Threem |l e
Dam 86 days between Septenber 26, 1994 and June 22, 1995 and at
Threem | e Dam on 52 days between Cctober 31 and April 21. Fall
chi nook were rel eased upstream from Threem | e Dam 37 days between
August 29 and Novenber 16, 1994 and at Threem | e Dam on 47 days
between August 26 and Novenber 28. Coho were rel eased upstream from
Threem | e Dam 27 days between Cctober 9 and Novenber 14, 1994 and
at Threem | e Dam on 38 days between Septenber 23 and Decenber 5.
Spring chinook were rel eased upstream from Threem | e Dam 44 days
between March 29 and June 26, 1995 and at Threenile Dam on 11 days

bet ween April 10 and June 26. Table 5 includes rel ease |ocations
and nunbers by speci es.
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Table 5. Number of trips and adult fish hauled to each release site on the Umatilla River in 1994—95.

Total Total Summer Spring Fall
Thru end of May only Trips Fish Steelhead Chinook Chinook Coho
Release Site Made Released Released Released Released Released
Nolin 13 213 211 0 2 0
Barnhart 87 1951 746 76 606 523
Thornhollow 11 195 7 188 0 0
Imeques C—mem-—ini—kum 16 167 7 160 0 0
Minthorn Brood Pond 15 50 50 0 0 0
Bonifer Brood Pond 17 104 104 0 0 0
Threemile Dam Forebay NA 1314 373 16 515 410
Total 159 3994 1498 440 1123 933




Task 1.5 - Westland Kelt Trapping and Haul i ng

Three summer steel head kelts were hauled from Wstland and
released at the Umtilla River boat ranmp. Two adult and one jack
spring chinook fallbacks were also recovered at westland. One adul t
was haul ed upriver, the other adult and jack were nortalities

(bj ective 2 - Juvenile Trapning and Haul i ng

Task 2.1 - Westland Juvenile Facility Qperation

The Westland Canal juvenile facility was in operation for a
total of 179 days between December 2, 1994 and July 19, 1995. It
was operated in the bypass node for 137 days and in the trapping
nmode for 42 days.

~ Wstland Canal switched fromw nter recharge operations to
irrigation delivery on April 6. River flow |evels were adequate to
continue operation of the |adder and bypass for downstream
mgration through May 25. On May 26 the |adder and juvenile bypass
were closed due to Iow flows. Few downstream migrants were present
during this period and all were blocked at Westland in anticipation
of MKay Reservoir water releases beginning May 31. The juvenile
bypass was re-opened on June 1 in conjunction with arrival of the
fish passage water. \Water releases were discontinued on June 7 and
trapping began at the facility on June 8. Trap and haul operations
continued for the remainder of the outmgration season until the
facility was closed on July 19.

Hgh flows throughout the spring and rel ease of MKay water
for juvenile fish passage during the fall chinook subyearling
outmgration resulted in a | ow nunber of juvenile sal nonids being
captured at the Westland facility this year. A few hatchery rai nbow
trout "legals" were captured for the first time this year. Small
nunbers of non-gane and warmvater fish were also collected at
Vestland, including northern squawfish, chiselnmouth, |arge scale
sucker, bridgelip sucker, redside shiner (Richardsonius balteatus),
bl ack crappie, whitefish, and yellow perch (Perca flavescens).

Task 2.2 - Westland Juvenile Hauling

A total of 27 loads of juveniles were hauled from Wstland on

25 days between June 8 and July 19, 1995. The 370 gallon liberation
units was used for all |oads.

Because of high spring flows and McKay water releases during
the peak outmgration periods, only an estimted 1,560 pounds. of
fish were hauled from Westl and. ‘Based on speci es conposition
sanpl i ng conducted by Bonifer/M nthorn personnel, approxinmately 98%
of the fish transported from Wstland were juvenile sal nonids.
Speci es conposition information is included in Table 6 and juvenile
hauling information is located in Appendix B.
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Table 6.9nacias romnasitinn.nd . fish.camnlad at Westlandiuvenile facilitv in 1995

Hatchery Production Natural and Unknown Production Non-game
Total Number and
No.Fish Per Summer Summer Rainbow | Warmwatel
Date Sampled Pound Coho Chinook Steelhead Coho Chinook Steelhead Trout Species
6 -08 393 61.0 378 ! 0 12 0 z
6-09 472 59.5 453 0 2 17 0 C
6-12 563 70.9 533 0 0 30 0 C
6-14 328 47.3 289 ! 0 30 0 4
6-16 396 52.4 355 0 0 38 0 3
6-19 344 49.1 311 0 2 31 0 0
6 -21 347 44.8 288 0 1 49 0 9
6 -23 228 30.7 155 0 3 57 0 13
6 -26 470 53.0 204 1 7 252 0 5
6-28 123 45.8 44 0 ! 73 0 5
6 -30 189 . 51.3 44 0 3 137 0 5
7 -05 151 48.3 50 0 3 90 0 8
7-10 99 10.4 21 0 1 54 0 23
7-14 82 37.5 17 0 0 48 0 17
[otal 4185 3142 3 23 918 0 94




Task 2.3 = Threenile Dam Juvenile Facility Operation

The Threem | e Dam west bank juvenile bypass was not operated

during the fall. It opened March 25, 1995 in conjunction wth West
Extension Irrigation District (WD beginning operations. It
operated in the 25 cfs node until ril 1. At that tine, CDFW

passage research personnel began operating the facility to nonitor
juvenile outmagration. Natural and Phase | exchange flows all owed
t he bypass to continue operating until June 16 when it was cl osed
for the season for canal maintenance and di scontinuation of the
Phase | exchange.

No juvenile trapping was required at Threemle Dam until July
when the Phase | exchange was di sconti nued and VEID resuned river
deliveries. ODFW passage research personnel operated the tra
through the summer to nonitor juvenile presence and haul ed al
juveni | e sal noni ds capt ured dur|n% their nmonitoring effort. No
Juvenile sal nonids were transported by TraP and Haul personnel from
the Threem|e Dam west bank juvenile facility this year
Task 2.4 - Juvenile Rel eases

Al juveniles hauled from Westland were released at the
Uratilla River boat ranp.

bj ective 3 - Passage Facility Mnitoring

Task 3.1 - Passage Facility Inspections

Water tenperature and flow, neasured at Threenile Dam
exhi bited extrenme seasonal fluctuation during the year. The | owest
daily mean tenperature recorded was 1.1 C (34.0 F) on Decenber 5,
1995 . the highest daily nean tenperature was 28.0 C (82.4 F) on
July 18, 1995. The Ryan TenpMentor digital recording thernoneter
stationed at the facility nalfunctioned and data from Cctober 12,
1994 to January 24, 1995 was |lost. Tenperature information from
this period was gathered from instantaneous readings recorded with
a hand hel d thernonmeter during Trap and Haul operations. Flows at
the Umatilla gau in? station ranged froma |ow of |less than 4 cfs
in July to a high of alnost 7,000 cfs in February.

Umtilla River flowat Dillon is affected by MKay Reservoir
storage releases, irrigation withdrawals and natural flows.
Estimated flows at Dillon ranged froma low of less than 2 cfs in
July to a high of 7,530 cfs in February. Flows at Yoakum ranged
from47 to 6,730 cfs and flows at Pendl eton ranged from32 to 5,950

cfs. Flow and tenperature information for the project year is
| ocated in Appendix C

Monitoring of juvenile and adult passage facilities |ocated at
the five major irrigation diversions and six smaller diversions
uncovered numerous operational problens. The major problens noted
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this year included |adder gate nechanical breakdowns, insufficient
| adder attraction or access and inadequate bypass outfall channels.

Cold Springs Canal turned on and off a nunber of tines during
the spring. Juvenile salnonids were present in the canal forebay
each time it was dewatered. The fish were flushed directly back to
the river through the bypass by |owering the canal
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DISCUSSION

Qojective 1 - Adult Trapping and Hauling

Task 1.1 - Threem|le Dam Adult Trapping

The Threem | e Dam east bank |adder and adult facility
performed satisfactorily during the 1994-95 season. To maintain a
stabl e forebay el evation at Threem | e Dam adjustnents have to be
cl osely coordinated between the east and west bank facilities and
Phase | during the late spring as flows decrease.

Fol | ow ng discussions with BPA |ast summer, Phase | exchanges
with VEI D began on August 19. Exchanges continued until October 20
when VEI D di scontinued irrigation deliveries for the year. It was
re-started on May 25 in conjuction with low flows and conti nued
until June 30, the end of the designated Basin Project operations
period. It is anticipated that start-uE of the Phase | exchange
each year wll occur in md-August rather than m d-Septenber as
originally planned to assist fall chinook mgration and attraction
into the lower Umatilla River. Fall chinook returns in August of
1994 were the earliest ever recorded for the Umtilla R ver since
restoration efforts were begun in the early 1980's.

~ There is still sonme concern that the required naintenance
activities (screen cleaning) at Threenile Dam are not being
performed on an adequate basis during high flow periods. Heavy
debris loads require a high |evel of maintenance to keep the adult
facility punp systemrunning. There were continual problens this
year with the punps shutting down because of |ack of water due to
pl ugged intake screens.

There were a nunber of nechanical breakdowns at the Threemle
Dam east bank adult facility this year. Mst were due to nornal
wear associated with continual use of the facility and were quickly
repaired by U S Bureau of Reclamation (BOR) nai ntenance personnel.
The biggest concern at the facility this year was the frequency of
roblens with the Eunp seal s. BOR has requested that the punps not
e run during high silt periods to mnimze wear on the seals.
However, during a year |like 1994-95 in which nunerous high flow
events occur, the facility is shut down for significant periods of
tine. Adifferent type of punp or seal needs to be identified for
use so facility down time can be m nim zed.

In early April, thunderstorms knocked out power to the site
and damaged the facility electrical panel. This caused a |oss of
water flow to the adult hol ding pond and resulted in nine adult
spring chinook nortalities. Because the power outage occurred at
ni ght, watch personnel were not aware of the problemuntil the next
nmorning. There had been discussions in previous years of the need
for alarnms at the facility. BOR installed a holding pond punp flow
alarmin May and will provide a power interruption alarmthis fall
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There was an inordinate anount of physical damage (cuts, open
wounds, and abrasions) observed on adult spring chinook trapped
this year. Both recent and ol der wounds were observed. Damage was
simlar to that seen in 1992 prior to the steeppass entrance being
nodi fied. The | adder was drained and inspected and no obvi ous cause
was noted. There were a |arge nunber of debris bl ockages this
spring in the lower Unatilla River below Threemle Damand it is
t hought that danmage coul d have occurred either in the |ower river
or, possibly, because of the apparent age of some of the wounds, at
one of the nmainstem passage facilities. No unusual anount of damage
was observed on any of the other species trapped at Threem | e Dam

The west bank adult |adder and trap were not operated this
year. Previous evaluations recomended that all Trap and Haul
operations take place exclusively at the east bank unless the east
bank facility becomes inoperable.

Task 1.2 - Threenmile Dam Adult Hauling

Project hauling equi pment was generally adequate for adult
transport needs in 1994-95. The small exit ports on the trailers
still require us to use the 3,000 gallon tanker to haul adult
chi nook sal non.

Margi nal tenperature differentials &;10 F) were experienced
again this year during the spring chinook hauling season. Only four
spring chinook nortalities were observed and two of these were from
mechani cal damage. Overall, fish appeared in good condition at
release. This is likely attributable to the | ow nunbers and |ight
haul i ng densities experienced. No delayed nortalities were observed
at the release sites this year.

Summer steel head broodstock were hauled to Bonifer instead of
Mnthorn until February. The Bonifer adult |adder was used as an
interim hol ding pond while construction was being conpleted on the
hol ding pond at M nthorn. Trap and Haul personnel assisted in
transferring broodstock fromBonifer to Mnthorn after conpletion
of construction.

Task 1.3 - Threem | e Dam Adult Anesthesi a

The CO2 anesthesia system at Threenile Dam continues to
erformwell since the new anesthetic basket setup was installed
ast year.

Task 1.4 - Adult Rel eases

The adult release sites |ocated downriver of Pendleton are
I nadequate. Barnhart was the only useable site for nmost of the year
and is the only site accessible with the tanker. Access at Barnhart
is poor during snow and high water and release conditions are
marginal at lower flow levels. The Nolin release site had to be
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relocated as it becane inaccessible even for the trailers. Rel ease
conditions at the new site are margi nal because high flow events
have reconfigured the channel in this area. One or two devel oped
rel ease sites |ocated downriver from Pendl eton are still needed.

The two rel ease sites |ocated above Pendl eton (Thornhol | ow and
| meques C-memini-kern) used this year are both devel oped and access
was not a problem However, release conditions are marginal at both
sites during |low water because of shallow depths

Adult release criteria was outlined in the 1994 Umatilla ACP.
It called for all adults to be released at Threem | e Dam whenever
flows of over 150 cfs were anticipated for the subsequent 30 days.
Al though water was released from McKay Reservoir for adult
attraction and passage from Cctober 4 to October 29, it was not
anticipated that the 30 day criteria would be net. Therefore, al
adults designated for transport were haul ed throughout nost of the
fall return season

H gh flows beginnin? in md-Novenber allowed for rel ease of
adults at Threem e Dam from Novenber 17 to January 27. Although
flows remai ned well above criteria levels into April, adults were
transported from Threem | e Dam begi nning January 28 due to passage
concerns at Feed Canal diversion dam All adults rel eased at
Threem | e Dam were marked (caudal punch) so that fall backs could be
identified. Mdst of the twelve fallbacks recovered at Threem | e Dam
were captured shortly after high flow events

Task 1.5 - Westland Relt Trapping and Hauling

Only three kelts were trapped and hauled from Wstland this
ear. Hgh flows throughout the spring allowed the majority of the
elts to volitionally mgrate out of the system None of the spring

chi nook fallbacks observed at Westland were caudal punched which
i ndicates they were rel eased above Pendl eton

ojective 2 - Juvenile Trannina and Hauling

Task 2.1 - Westland Juvenile Facility Operations

There were few problens at the Westland juvenile collection
facility this year. Canal foreba% el evati ons were nore stable than
in previous years. This was probably related to the higher flows
experienced this spring which allowed the autonated headgate system
to be operated in control sequence #. In sequence #, adjustnents
are nmade at the river headgates rather than the downstream check
gates. Past problems with fluctuating canal |evels were experienced
primarily when the system was operated in control sequence #2 where
adjustnents are nmade at the downstream check gates. Stable forebay
levels also allowed proper punp adjustnents to be made resulting in
less facility operations water being |ost downriver
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The bypass outfall operated satisfactorily this spring.
However, this year's high flow events cut behind the outfall
structure and the outfall is now | ocated m d-channel. Continued
high flow events next year may result in the outfall structure
beli ng repositioned outside of the channel and the sane concerns
identified in 1993 could reoccur

No problens associated with adults or juveniles accessing the
ﬁunpback bay through the flap box sunP wer e experienced this year.
eyway guides were installed in the flap box sunp and check boards
and a screen were inserted to preclude fish fromentering into the
flap box sunp and punpback bay.

H gh flows until the end of May allowed the facility to be
operated in the bypass node during the majority of the juvenile
outmgration period. Water from MKay Reservoir was released for
juveni |l e passage on May 31 in conjunction with the fall chinook
subyearling rel eases. Subyearling fall chinook outm grationthrough
the system was nonitored and peak m gration appeared to reach
Threenmi | e Damon June 3. Flows from MKay Reservoir were increased
on June 6 to flush the remaining fish out of the system and were
di scontinued on June 7. The bypass was closed on June 7 and
trappi ng began on June 8.

Juvenile salnonid trap?ing nunbers steadily decreased at
Westland fromlate June until md-July. Trap and haul operations
continued until July 19 when trap nunbers of guvenile sal noni ds
reached zero and the facility was shut down for the season. As
Phase Il begins inplenentation, we expect that MKay Reservoir
water will be used to provide passage for the majority of the
Luvenile outmgration and that trap and haul operations will only

e inplenented to assist remmant portions of the outmgration.

H gh water tenperatures at Wstland continue to be a concern
and reduce the ability to trap and hold fish. Standard operatin
procedures when |arger nunbers of salnonids are being capture

over 200 Ibs/day) is to allow juveniles to enter the trap only
uring night and early norning hours when tenperatures are |ow and
prevent themfromentering the trap the remai nder of the day.

Poor water quality conditions and limted trap capacity still
restrict the nunber of snolts that can be effectively transported
fromWstland. Significant |osses of juveniles occurred this year
in md to late June due to gill disease, probably associated with
the poor water quality conditions. The number of snolts encountered
during peak juvenile outmgrations exceeds the capabilities of the
facility and efforts to supply water for volitional fish mgration
during peak periods need to continue.
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Task 2.2 - Westland Juvenile Hauling

A Neilson fish punp was borrowed from Looki ngl ass Hatchery
again this year to load fish haul ed out of Wstland. However, due
to the small nunbers of salnonids trapped the fish punp was not
used and all fish were |oaded by dipnet W plan to continue using
the Neilsen punp in the future. The Pescalator fish punp is stil
stationed at Westland and woul d be available for use by anot her
project in the Colunbia Basin if so desired.

Task 2.3 - Threem | e Dam Juvenile Facility QOperations

The Phase | exchange with WEI D provides water for passage from
Threem|le Damto the nouth of the Umtilla Rver. It is anticipated
that Phase | will continue to provide adequate water at the proper
time for juvenile outmgration bel ow Threem | e Dam and that the
west bank juvenile facility wll be operated in the bypass node.

Task 2.4 - Juvenile Rel eases

H gh tenperatures continue to be noted at the Umatilla R ver
boat ranp juvenile release site. Tenperatures of over 70 F were
recorded again this year.

hj ective 3 - Passage Facility Mnitoring

Task 3.1 - Passage Facility Inspections

Wth one najor exception, the accuracy and tineliness of flow
data from the Hydronmet gauging stations have been adequate for
project operational decisions. The Dillon gauge site is located in
a stream reach that experiences radical changes in channel
nmor phol ogy and it has been difficult for OARD to maintain accurate
rating curves at the station. This gauge site is the nost inportant
for project needs as it is |ocated below the major diversions and
at the low flow point of the river. Accurate readings at this gauge
site are essential for adult and juvenile passage decisions related
to trap and haul operations. Decisions of whether to trap or bypass
snolts, how to operate fish passage facilities, and at what flows
adults and juveniles can effectively mgrate are nade based on
information from this gauging station

Trap and Haul operational criteria for both adult and juvenile
salnonids is still based on the 1981U.S. Fish and WIldlife Service
report that identified 150 cfs for either 10 or 30 days as the
critical flowlevel and duration for passage through the |Iower 30
mles of the Umtilla River. Recent observations of juvenile and
adult mgration behavior suggest that these criteria are too
general to apply across all species and life history stages and
shoul d continue to be re-eval uated.
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- Weekly inspections of lower Umatilla River adult passage
facilities reveal ed continual nechanical problens associated with
the hydraulic |adder gate system at Westland. This has been an
ongoi ng concern over the |last three years. The hydraulic systemis
a mai ntenance dilenmma and needs to be replaced. Mechanical problens
precluded operation of the |ladder within established passage
criteria for essentially the entire 1994-95 return year. The high
flow gate at Stanfield |adder was al so inoperable for a short tine
i n Decenber but was quickly repaired by B

There were adult passage concerns associated with | adder
access this year at Feed Canal diversion dam A nunber of high flow
events resulted in nassive gravel deposition both above and bel ow
the diversion dam G avel deposition above the damresulted in
| arge flow reductions to the |adder and deposits bel ow the dam
isolated the |adder fromthe main river channel. There were at
| east three attenpts made to correct these problens by noving the
gravel deposits. These were only tenporary corrections as high
wat er continued to re-deposit gravel into the sanme |ocations. Large
nunbers of steel head were detected trying to junp the damin late
January. On January 28, over 80 unsuccessful attenpts at |eaping
t he dam were observed in a one hour period. This concern resulted
in the decision to haul all steel head above the diversions even
t hough passage flows were adequate for release at Threem | e Dam

There was a substantial buildup of gravel at the Stanfield
| adder fishmay exit also. However, radio tracking data indicated
that this buildup had little effect on adult passage at the |adder
as nost adults were not using the ladder to traverse the diversion
dam (J. Vol kman, personal conmmunication, 1995). Further analysis
and discussion of adult passage at all |adder sites will be
included in the Adult Passage section of the UBNPME annual report.

The Brownell diversion damand fishway are still a concern.
Al t hough at higher flows adults can mgrate upstream around the dam
and fishway, high debris |oads deposit material on the dam and
fishway which beconme a passage barrier when flows drop in |ate

spring. W again recommend that the dam and fishway be either
nmodi f1ed or renoved.

Monitoring of juvenile screen sites and bypasses identified
concerns with the bypass outfalls at three sites this year. Al
were related to the high flows experienced. Changes in channel
nor phol ogy left the Dillon bypass outfall out of water, the Forth
di version screen outfall channel filled in wth material and fish
had to traverse approximately 50 yards of extrenmely shall ow channel
to access the river, and the river cut away approximately 40 feet
of bank behind the Westland outfall repositioning it m d-channel

and exposing the bypass pipe to the main river current. Al three
of these sites need corrective action
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Timng was favorable this year at the Wst WIson diversion
and it was not in operation during the juvenile outmgration
periods. However, there is still a concern with the screen
situation at this diversion. The screen is undersized and is
renoved in order to divert the needed anmount of water. The screen
probl em and | oss of Huveniles at the site has been identified in
our last three annual reports and communi cated to the appropriate
sources for action but no attenpts have been made to address i1t. W
have proposed a solution to the land owner and will attenpt to get
the situation resolved before next spring.

During March rel eases of yearling spring chinook, a passage
concern was observed at the Threem | e Dam east bank | adder. The
extrenelg | arge size (2-3/Ib) of sonme of the yearling snolts
precl uded them from passi ng through the | adder |ead gate and they
woul d stack up between the |lead gate and exit gates. The smaller
snolts appeared to have no probl em passing through the | ead gate.
The | adder was closed and the | ead gate lifted to pass the larger
smolts through the facility. The |adder remained closed for the
next few days in an attenpt to let the majority of the spring
chinook yearlings mgrate past the facility without entering the
| adder. No previous observations of this kind have been noted wth
other large snolts such as steel head. However, few fish this large
have ever been released in the Umtilla River in the past.

Again due to the high water year experienced, MKay Reservoir
filled at one of the earliest dates on record. BOR was forced to
rel ease | arge volunes of water outside the normal rel ease periods
to maintain the reservoir within the allotted fill curve
Intermttent flows down McKay Creek from February through Ma
provi ded access for adults into the |ower portion of the cree
where they can becone trapped when flows are discontinued. The
barrier weir at the nmouth of the creek to prevent this occurrence
has not been conpleted and reports of steelhead and chinook adults
in the [ower creek were received. Spring chinook carcasses were
observed by both Trap and Haul and CfblR Nat ural Production

personnel and one radio tagged summer steel head was also confirned
In the creek.
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Appendix A. 1994-95 Threemile Dam Adult Transportation Summary

Loading Site Release Site Number Release Liberation
Date Temperature  Temperature Hauled Site Unit
8-29 68 66 2 Barnhart Trailer
9-14 66 66 | Barnhart Trailer
9-19 68 67 3 Barn hart Trailer
9-26 67 68 6 Barnhart Trailer
10-05 59 52 2 Nolin Trailer
1 0-07 58 56 2 Barnhart Trailer
10-09 58 57 29 Barnhart Tanker
10-10 61 55 13 Barnhart Tanker
10-11 57 55 49 Barn hart Tanker
10-12 54 54 211 Barnhart Tanker
10-13 58 55 15 Barnhart Tanker
10-13 58 52 | Minthorn Trailer
10-14 55 55 8 Barnhart Tanker
10-16 53 52 18 Barnhart Tanker
10-17 53 51 11 Barnhart Tanker
10-18 58 53 7 Barnhart Tanker
10-19 57 55 11 Barn hart Trailer
1 O-20 55 51 6 Barnhart Tanker
1 0-21 56 55 15 Barnhart Tanker
1 0-22 56 NA 73 Barn hart Tanker
1 0-23 57 50 36 Barnhart Tanker
10-24 55 NA 13 Barnhart Tanker
1 0-25 54 49 4 Barnhart Trailer
1 0O-26 55 51 2 Barnhart Trailer
1 0-27 52 55 9 Barnhart Trailer
1 0-28 53 52 25 Barn hart Tanker
1 0-29 48 47 221 Barnhart Tanker
1 O-30 51 47 194 Barn hart Tanker
1 0-31 51 52 84 Barnhart Tanker
10-31 51 NA 7 Minthorn Trailer
11-01 52 48 18 Barnhart Tanker
11-02 50 43 17 Barnhart Tanker
11-03 50 43 10 Barnhart Tanker
11-04 49 43 8 Barnhart Tanker
11-06 49 43 5 Barnhart Tanker
11-07 49 51 6 Barnhart Trailer
11-09 45 NA 4 Barnhart Tanker
11-10 47 NA 5 Barnhart Tanker
11-11 46 47 23 Barnhart Trailer
11-14 47 43 82 Barnhart Tanker
11-15 47 43 5 Barnhart Tanker
[1-16 48 44 12 Barnhart Tanker
11-16 48 53 4 Bonifer Trailer
11-17 46 NA 3 Bonifer Trailer
11-21 44 46 | Bonifer Trailer
11-28 46 44 2 Bonifer Trailer
11-29 43 41 ! Bonifer Trailer
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Appendix A. (continued)

Loading Site Release Site Number Release Liberation
Date Temperature  Temperature Hauled Site Unit
12-02 49 45 1 Bonifer Trailer
12-14 37 35 3 Bonifer Trailer
12-19 43 39 8 Bonifer Trailer
12-22 42 44 9 Bonifer Trailer
12-23 42 44 12 Bonifer Trailer
12-27 43 44 4 Bonifer Trailer
[-20 40 43 11 Bonifer Trailer
[-23 35 36 2 Bonifer Trailer
[-25 39 37 | Bonifer Trailer
1-28 41 40 33 Nolin Trailer
[-29 42 40 38 Barnhart Trailer
[-30 44 46 20 Nolin Trailer
[-30 44 45 16 Bonifer Trailer
1-31 49 50 23 Barn hart Trailer
1-31 49 44 14 Bonifer Trailer
2-01 49 48 16 Barnhart Trailer
2-07 43 42 23 Barnhart Trailer
2-08 43 42 18 Barnhart Trailer
2-09 46 45 28 Barnhart Trailer
2-10 41 40 32 Nolin Trailer
2-12 38 37 39 Barnhart Trailer
2-13 32 33 4 Barnhart Trailer
2-13 32 NA 7 Minthorn Trailer
2-17 42 42 9 Nolin Trailer
2-19 39 45 51 Barn hart Trailer
2-23 46 NA 8 Barn hart Trailer
2-23 46 45 2 Minthorn Trailer
2-24 46 NA 10 Nolin Trailer
2-24 46 NA 2 Minthorn Trailer
2-25 48 46 38 Nolin Trailer
2-26 49 46 58 Barnhart Trailer
2-27 46 42 8 Nolin Trailer
2-27 46 45 12 Bonifer Trailer
2-28 46 42 7 Barnhart Trailer




Appendix A. (continued)

Loading Site Release Site Number Release Liberation
Date Temperature  Temperature Hauled Site Unit
3-01 39 42 3 Barnhart Trailer
3-02 40 41 2 Barnhart Trailer
3-06 45 41 18 Barnhart Trailer
3-06 45 46 2 Minthorn Trailer
3-07 42 39 6 Barnhart Trailer
3-08 45 46 2 Barnhart Trailer
3-08 45 46 1 Minthorn Trailer
3-09 47 46 5 Barnhart Trailer
3-10 50 50 17 Barnhart Trailer
3-12 51 52 45 Barnhart Trailer
3-13 51 48 13 Nolin Trailer
3-13 51 54 9 Minthorn Trailer
3-14 50 51 14 Barnhart Trailer
3-15 49 51 16 Barnhart Trailer
3-23 48 45 9 Barnhart Trailer
3-24 47 43 19 Nolin Trailer
3-24 47 46 7 Minthorn -Trailer
3-26 48 50 24 Barnhart Trailer
3-27 47 44 22 Nolin Trailer
3-27 47 NA 3 Minthorn Trailer
3-28 49 NA 14 Barnhart Trailer
3-29 50 44 15 Barnhart Tanker
3-30 50 51 10 Barnhart Trailer
3-31 52 49 5 Nolin Trailer
4-03 54 50 14 Barnhart Tanker
4 - 3 54 57 1 Minthorn Trailer
4-04 57 60 4 Barnhart Trailer
4-05 56 58 1 Barnhart Trailer
4-06 53 60 2 Nolin Trailer
4-06 53 60 1 Minthorn Trailer
4-07 54 47 8 Barnhart Tanker
4-09 49 49 19 Barnhart Tanker
4-10 50 45 9 Barnhart Tanker
4-10 50 58 4 Minthorn Trailer
4-11 50 46 6 Barnhart Trailer
4-12 50 52 7 Barnhart Trailer
4-13 49 50 5 Barnhart Trailer
4-13 49 52 1 Minthorn Trailer
4-14 48 44 9 Barnhart Tanker
4-17 50 46 28 Barnhart Tanker
4-18 49 47 7 Barnhart Tanker
4-19 51 46 6 Barnhart Tanker
4-20 52 47 a Barnhart Tanker
4-20 52 52 2 Minthorn Trailer
4-21 54 49 10 Barnhart Tanker
4-22 54 47 5 Barnhart Tanker
4-23 58 50 2 Barnhart Tanker
4-24 60 53 a Barnhart Tanker
4-25 60 54 5 Barnhart Tanker
4-27 60 54 9 Barnhart Tanker




Appendix A. (continued)

Loading Site Release Site Number Release Liberation

Date Temperature  Temperature Hauled Site Unit

5-15 60 52 5 Barnhart Tanker
5-16 55 50 50 Thornhollow Tanker
5-17 55 49 78 Imeques Tanker
5-18 53 51 78 Thornhollow Tanker
5-19 55 49 31 Imeques Tanker
5-20 55 50 32 Thornhollow Tanker
5-21 65 55 21 Imeques Tanker
522 54 51 8 Thornhollow Tanker
5-23 56 50 5 Imeques Tanker
5-24 59 58 13 Thornhollow Tanker
5-25 61 54 8 Imeques Tanker
5-26 61 57 1 Thornhollow Tanker
5-28 64 54 3 Imeques Tanker
5-30 67 62 4 Thornhollow Tanker
6-01 72 65 1 Imeques Trailer
6-02 70 64 2 Thornhollow - Trailer
6-05 63 58 2 Thornhollow Trailer
6-06 58 48 2 Imeques Tanker
6-07 57 51 5 Imeques Tanker
6—-08 62 55 1 Imeques Trailer
6-09 66 60 2 Imeques Trailer
6-11 62 58 3 Imeques Tanker
6-13 62 NA 2 Imeques Tanker
6-15 64 56 1 Imeques Trailer
6-16 67 59 2 Imeques Trailer
6-22 66 57 2 Imeques Trailer
6-23 70 62 3 Thornhollow Trailer
6-26 73 63 2 Thornhollow Trailer




Appendix B. 1994—-95 Westland Juvenile Transportation Summary

Loading Site Release Site Pounds Release Liberation
Date Temperature Temperature Hauled Site Unit
6—08 55 62 70 URBR Trailer
6-09 61 66 139 URBR Trailer
6—11 62 68 185 URBR Trailer
6—12 64 65 140 URBR Trailer
6—-12 64 68 70 URBR Trailer
6-13 62 64 a0 URBR Trailer
6—14 60 64 50 URBR Trailer
6-15 60 65 85 URBR Trailer
6—-16 60 69 92 URBR Trailer
6—-19 61 60 46 URBR Trailer
6—19 62 NA 150 URBR Trailer
6-20 59 63 60 URBR Trailer
6—21 57 65 92 URBR Trailer
6—22 61 66 50 URBR Trailer
6—23 66 70 30 URBR Trailer
6—-26 70 74 30 URBR Trailer
6-—-27 68 70 20 URBR Trailer
6—28 66 67 6 URBR Trailer
6—30 69 70 15 URBR Trailer
7-03 65 69 23 URBR Trailer
7—-05 65 71 23 URBR Trailer
7-07 67 72 11 URBR Trailer
7-10 66 68 46 URBR Trailer
7-12 67 69 3 URBR Trailer
7-14 67 72 3 URBR Trailer
7-17 70 76 20 URBR Trailer
7-19 70 75 11 URBR Trailer




Appendix C. 1994-95 Umatilla River Water Parameter Data

3MDTemps Flow @ Flow @ Flow @ SFC csc WLC Flow @
Date o F Umatilla Pendleton Yoakum Flows Flows Flows Dillon
0"Sep-9a NA NA 67 33 138 83 0 27 3
02-Sep—94 NA NA 63 33 140 87 0 27 3
0:3-Sep-94 NA NA 62 35 139 81 0 28 4
04-Sep-94 NA NA 60 38 132 74 0 49 6
05-Sep—94 NA NA 61 36 118 71 0 51 5
06-Sep-94 19.9 67.8 60 35 116 72 0 46 4
07-Sep-94 19.6 67.3 60 33 111 71 0 43 4
08-Sep-94 19.6 67.3 60 32 103 76 0 36 5
09-Sep-94 NA NA 58 33 101 75 0 25 4
10-Sep-94 19.3 66.7 58 38 110 74 0 17 5
11-Sep-94 18.6 65.5 52 39 111 69 0 21 4
12-Sep-94 18.5 65.3 59 40 119 78 0 24 6
13-Sep-94 18.2 64.8 61 39 120 80 0 24 6
14-Sep-94 18.1 64.6 59 38 130 80 0 28 4
15-Sep-94 18.5 65.3 58 39 134 77 0 35 2
16-Sep-94 19.0 66.2 58 37 133 78 0 48 €
17-Sep-94 19.5 67.1 61 36 133 79 0 49 4
18-Sep-94 19.8 67.6 62 35 130 78 0 42 4
19—-Sep—94 20.0 68.0 59 34 122 76 0 27 €
20-Sep—94 20.2 68.4 56 34 114 70 0 21
21-Sep-94 19.8 67.6 56 35 115 68 0 16
22-Sep-94 19.5 67.1 59 35 115 65 0 15
23-Sep-94 18.9 66.0 56 35 122 66 0 15
24-Sep-94 18.5 65.3 63 34 114 65 0 16
25-Sep-94 18.4 65.1 64 34 104 62 0 16
26-Sep-94 18.4 65.1 69 34 99 61 0 17
27-Sep-94 18.6 65.5 71 34 100 61 0 16
28-Sep-94 18.5 65.3 66 34 100 62 0 16
249-Sep-94 17.9 64.2 65 39 106 64 0 16 £
30-Sep—94 16.7 62.1 66 51 118 63 0 19 €
—p1-Oct—94 156 60.1 67 78 82 25 0 21 11
p2-0ct-94 15.1 59.2 74 44 53 0 0 21 11
03-0Oct—94 15.5 59.9 79 44 47 0 0 21 i
04 -Oct—94 15.4 59.7 76 44 58 0 0 19 £
05-Oct—94 15.3 59.5 78 44 137 0 0 17 6¢
06-0Oct—94 15.3 59.5 162 44 148 0 0 19 81
07-0Oct—-94 15.0 59.0 187 44 148 0 0 19 9:
08-0Oct-94 13.6 56.5 189 44 147 0 0 18 9:
09-0Oct-94 13.2 55.8 190 43 145 0 0 17 9t
10-0Oct-94 13.6 56.5 190 43 144 0 0 19 101
11l-act-94 13.2 55.8 183 44 144 0 0 20 10
12-0ct-94 55.0 188 45 145 0 0 20 10!
13-0Oct-94 58.0 194 47 149 0 0 20 114
14-0ct-94 58.0 207 56 165 0 0 18 12
15—0ct—94 NA 221 57 162 0 0 14 12
16—0ct~-94 53.0 223 55 151 0 0 14 11
17-0Oct-94 53.0 213 54 160 0 0 14 12
18-0ct-94 59.0 223 53 159 0 0 13 12
19-0ct-94 57.0 216 52 160 0 0 13 127
20-Oct-94 57.0 210 53 113 0 0 13 107
21-0Oct-94 56.0 174 54 112 0 0 13 92
22-0ct-94 56.0 173 58 114 0 0 13 94
23-0ct-94 57.0 179 56 115 0 0 13 9¢
24-0Oct-94 55.0 181 54 113 0 0 13 97
25-0Oct—94 54.0 178 54 113 0 0 13 9;
26-0Oct—94 55.0 176 54 113 0 0 12 9
27-0Oct-94 52.0 190 61 144 0 0 12 10!
28-0Oct-94 55.0 245 78 212 0 0 12 19
29-0ct-94 48.0 269 72 135 0 0 12 12
30-0Oct—-94 51.0 202 65 84 0 0 12 7
31-0ct-94 53.0 154 73 83 0 0 10 7




Appendix C. (continued)

3MDTemps Flow @ Flow @ Flow @ SFC csc wLC Flow @
Date C F Umatilla Pendleton Yoakum Flows Flows Flows Dillon
I-Nov-94 52.0 191 219 189 0 0 3 150
2-Nov-94 50.0 339 200 240 0 31 0 252
i3—Nov-94 50.0 312 146 173 0 41 0 164
14 —Nov—-94 49.5 253 144 161 0 0 0 167
15~-Nov—-94 NA 269 200 209 0 0 0 200
16—Nov—94 49.0 322 182 197 0 0 0 208
17-Nov-94 49.0 199 206 0 0 0 207
1I8—Nov-94 NA 318 208 215 0 0 0 219
19 —-Nov-94 45.0 332 330 301 0 0 0 261
O-Nov-94 47.0 500 484 494 0 62 0 372
I-Nov-94 46.0 524 434 486 0 139 0 311
2-Nov-94 NA 383 407 426 0 139 0 235
i3—Nov-94 NA 463 424 463 0 108 0 301
l4—Nov—94 47.0 392 361 412 0 113 0 248
I5—Nov-94 48.0 470 315 357 0 20 0 299
i6—-Nov-94 48.0 458 304 332 0 0 0 297
|7—Nov—-94 46.0 450 304 329 0 0 0 310
|I8—Nov-94 NA 435 276 294 0 0 0 280
IS-Nov-94 NA 391 258 270 0 0 0 257
20—Nov-94 NA 371 343 310 0 0 0 263
21—Nov-94 44.0 467 430 444 0 82 0 326
22—Nov-94 42.0 373 368 401 0 132 0 239
23—Nov-94 36.0 351 321 350 0 66 0 260
24—Nov-94 NA 436 287 311 0 0 0 304
25-Nov-94 NA 411 280 296 0 0 0 280
26-Nov-94 NA 418 295 314 0 0 0 293
27-Nov-94 NA 418 283 300 0 0 0 283
28-Nov-94 39.0 395 271 287 0 0 0 271
29-Nov-94 NA 381 269 271 0 0 0 258
30-Nov-94 45.0 391 602 495 0 51 0 321
J1-Dec-94 NA 976 1380 1440 0 177 0 1090
J2-Dec-94 49.0 1461 1230 1340 0 195 48 108C
J3-Dec-94 NA 1046 933 1020 0 194 69 751
J4-Dec-94 NA 766 689 789 0 197 59 505
05-Dec-94 34.0 551 552 620 0 197 56 324
06-Dec-94 36.0 448 492 546 0 115 38 334
07-Dec-94 NA 577 431 486 0 77 4 352
08-Dec-94 35.0 494 380 423 0 69 2 305
0S-Dee-94 NA 436 347 385 0 72 2 26¢
10-Dec-94 NA 361 320 356 0 76 0 23¢
11-Dee-94 NA 387 304 336 0 42 0 254
12-Dec-94 43.0 369 292 320 0 26 0 24¢
13-Dec-94 40.0 403 279 305 0 0 0 25¢
14-Dec-94 37.0 383 268 291 0 0 0 24i
15-Dec-94 38.0 369 264 283 0 0 0 23i
16-Dec-94 42.0 343 303 295 0 0 0 24¢
17-Dec-94 NA 427 960 731 0 42 0 44t
18—-Dec—-94 47.0 1702 1980 2130 0 148 3 173(
19-Dec-94 43.0 2156 1530 1900 0 195 56 174(
20-Dec-94 45.0 1454 1240 1310 0 201 56 120(
21-Dec-94 445 1066 969 1010 0 203 53 87:
22-Dec-94 42.0 807 809 841 0 201 53 65¢
23-Dec-94 39.0 574 672 NA 0 200 53 51:
24—-Dec-94 42.0 526 610 NA 0 199 53 42¢
25-Dec-94 NA NA 576 NA 0 198 53 371
26-Dec-94 NA 391 586 NA 0 198 53 34:
27-Dec-94 43.0 603 1380 1370 0 208 54 87!
28-Dec-94 45.0 2109 1560 2110 0 207 54 192(
29-Dec-94 NA 1792 1460 1590 0 200 54 1501
30-Dec-94 35.0 1214 1130 1160 0 200 54 1041
31-Dec-94 NA 819 852 895 0 201 54 69!




Appendix C. (continued)

3MDTemps Flow @ Flow @ Flow @ SFC csc wLC Flow @

Date C F Umatilla Pendleton Yoakum Flows Flows Flows Dillon
Ol-Jan-95 NA 656 661 709 0 197 54 479
02-Jan-95 NA 647 552 587 0 150 32 426
03-Jan-95 NA 647 473 498 0 23 5 441
04-Jan-95 NA 647 434 454 0 0 5 384
05-Jan—-95 NA 647 422 477 0 0 5 345
06-Jan-95 NA 647 378 406 0 0 5 319
07-Jan—-95 NA 647 327 334 0 0 5 286
08—-Jan-95 NA 629 340 320 0 0 4 262
09-Jan-95 NA 620 743 682 0 0 5 634
10-Jan-95 35.0 688 565 499 0 i8 4 419
11-Jan-95 NA a49 1050 931 0 30 4 865
12—-Jan—95 NA 1163 1100 1040 0 34 4 1070
13-Jan-95 40.0 1123 1240 1110 0 41 13 1070
14—-Jan-95 42.0 2314 3770 3070 0 41 16 2890
15-Jan-95 NA 4136 3650 3370 0 41 15 3740
16-Jan-95 NA 2898 1680 2280 0 109 20 2460
17-Jan-95 NA 1994 1490 1680 0 174 29 1760
18-Jan-95 41.0 1511 1380 1450 0 205 36 1430
19-Jan-95 42.0 1482 1420 1510 0 206 41 1440
20-Jan-95 40.0 1360 1290 1330 0 203 45 1260
21-Jan-95 NA 1079 1100 1140 0 200 47 1070
22-Jan-95 39.0 890 970 984 0 197 47 907
23-Jan-95 35.0 734 al9 abb 0 193 46 773
24-Jan-95 38.5 624 692 753 0 192 47 665
25-Jan-95 7.1 44.8 534 617 683 0 191 49 588
26-Jan-95 7.6 45.7 469 584 635 0 la9 51 545
27-Jan-95 8.4 47.1 425 565 607 0 199 50 50E
28-Jan-95 9.2 48.6 402 553 590 0 206 51 485
29-Jan-95 9.3 48.7 392 551 593 0 209 51 476
30-Jan-95 9.8 49.6 416 683 685 0 212 51 524
31-Jan-95 12.2 54.0 827 2300 1840 0 212 51 1300
P1-Feb-95 11.2 52.2 4396 4650 4790 0 196 49 5050
02—-Feb-95 9.9 49.8 5897 5950 6730 0 189 52 7600
03-Feb-95 9.6 49.3 6977 3880 4400 0 138 51 4620
04-Feb-95 9.7 49.5 3514 2470 2990 0 as 51 2650
05—-Feb-95 10.0 50.0 2921 1310 2510 0 62 51 2020
06-Feb-95 9.8 49.6 2578 1130 2250 0 49 51 1840
07-Feb-95 9.6 49.3 2318 1150 2040 0 41 51 1760
08-Feb-95 9.6 49.3 2158 1060 1790 0 13 51 1590
OS-Feb-95 9.1 48.4 1624 963 1500 0 204 51 1260
10—-Feb-95 8.8 47.8 1248 825 1290 0 208 1060
11-Feb-95 a.9 48.0 1005 719 1140 0 208 896
12-Feb-95 7.7 45.9 887 651 1050 0 209 813
13-Feb-95 5.2 41.4 852 569 949 0 188 3 76%
14-Feb-95 4.5 40.1 771 463 829 0 115 3 69¢
15-Feb-95 5.4 41.7 1038 444 1290 0 129 2 1040
16-Feb-95 7.4 45.3 1591 408 1480 0 143 1 1290
17-Feb-95 a.5 47.3 1528 437 1270 0 169 0 1110
18-Feb-95 9.8 49.6 1335 917 1480 0 184 0 1160
19-Feb-95 11.1 52.0 2027 1560 2070 0 192 1 1620
20-Feb-95 11.5 52.7 3271 3280 3400 0 198 2 3120
21-Feb-95 11.6 52.9 3715 2800 3420 0 199 1 3280
22-Feb-95 10.4 50.7 3485 1420 2840 0 201 0 2840
23-Feb-95 10.1 50.2 2718 803 2180 0 191 0 2210
24-Feb-95 10.6 51.1 2203 747 1880 0 194 0 1880
25-Feb-95 11.3 52.3 1990 747 la20 0 198 0 1800
26-Feb-95 11.0 51.8 1879 707 1680 0 192 0 1700
27-Feb-95 10.2 50.4 1666 639 1490 0 189 0 1550
28-Feb-95 8.4 47.1 1462 546 1290 0 184 0 1410




Appendix C. (continued)

3 MD Temps Flow @ Flow @ Flow @ SFC csc WLC Flow @
Date C F Umatilla Pendleton Yoakum Flows Flows Flows Dillon
0l1-Mar-95 7.6 457 1181 734 1130 0 180 0 1290
0:Z-Mar-95 7.4 45.3 963 643 994 0 189 0 1190
0:3-Mar-95 8.1 46.6 ala 576 894 0 196 0 1100
04-Mar-95 9.1 48.4 741 553 838 0 194 0 1040
05-Mar-95 9.8 49.6 680 532 783 0 194 0 989
06-Mar-95 9.5 49.1 584 491 706 0 195 0 909
07-Mar-95 9.1 48.4 524 471 644 0 188 0 836
08-Mar-95 9.7 495 464 476 624 0 185 0 793
0g-Mar-95 10.4 50.7 546 515 760 0 208 0 923
10-Mar-95 11.6 52.9 557 619 731 0 199 0 900
1I-Mar-95 12.0 53.6 658 825 851 0 205 0 100Q
12-Mar-95 12.6 54.7 a35 1020 1010 0 215 0 1130
13-Mar-95 12.5 54.5 927 1120 1190 0 211 0 122¢
14-Mar-95 12.3 54.1 1118 1340 1330 0 208 18 126C
15-Mar-95 11.9 53.4 3282 3450 4470 0 197 41 403C
16-Mar-95 10.5 50.9 4865 2910 4380 0 199 35 436C
17-Mar-95 10.6 51.1 4453 1610 3700 0 198 33 349c¢
18-Mar-95 11.4 52.5 3703 834 3080 0 197 30 287C
1g-Mar-95 11.3 52.3 3286 943 3020 0 198 29 271C
200-Mar-95 11.5 52.7 3170 974 2760 0 197 32 246C
Z'1-Mar-95 10.9 51.6 2966 1030 2980 0 194 . 43 264C
Z22-Mar-95 10.0 50.0 2981 958 2540 0 182 42 23ac
23-Mar-95 10.4 50.7 2495 997 2000 0 185 57 190(C
24—-Mar-95 10.4 50.7 1852 952 1640 0 170 65 155¢
25-Mar—-95 10.1 50.2 1660 867 1510 0 164 60 147(
26 -Mar-95 10.7 51.3 1472 785 1350 0 156 55 139(
27 -Mar-95 11.2 52.2 1133 718 1020 0 151 57 109¢(
28-Mar—-95 11.8 53.2 821 677 913 0 151 66 982
29-Mar-85 12.1 53.8 718 647 a3l 0 166 69 91"
SO-Mar-95 12.6 54.7 617 615 773 0 172 70 85;
31-Mar-95 13.3 55.9 526 568 724 0 186 77 805
01-Apr-85 14.3 57.7 453 557 727 0 la7 67 793
02-Apr-95 14.1 57.4 499 532 803 0 190 62 863
03-Apr-95 14.4 57.9 466 514 662 12 200 68 726
04-Apr—-95 151 59.2 364 528 734 25 203 a7 707
05-Apr-95 14.6 58.3 375 587 814 69 205 112 714
06-Apr-95 45 58.1 569 763 1060 61 194 116 8813
07-Apr-95 4.7 58.5 621 949 1040 50 185 126 87:3
08-Apr-95 3.5 NA 756 1420 1530 49 184 126 12713
OS-Apr-95 12.4 54.3 1082 1360 1320 48 182 98 11413
10-Apr-95 125 54.5 975 1270 1330 48 181 99 1130
I1-Apr-95 13.3 55.9 1143 1240 1460 48 188 99 1240
12-Apr-95 13.1 55.6 991 1220 1410 49 187 103 1170
13-Apr-95 12.4 54.3 1221 1310 1590 51 183 99 1310
14-Apr-95 11.9 53.4 1080 1290 1390 51 167 96 1180
15-Apr-95 12.2 54.0 935 1200 1370 58 165 97 1140
16-Apr—95 12.5 54.5 988 1090 1390 70 166 96 1170
17-Apr-95 12.6 54.7 850 947 1190 70 117 107 1050
18-Apr-95 12.6 54.7 788 a40 1100 71 88 136 994
19-Apr-95 13.1 55.6 689 741 1020 71 123 137 911
20-Apr-95 13.7 56.7 548 714 979 71 129 137 849
21-Apr-95 13.8 56.8 543 674 904 75 91 147 824
22-Apr-95 15.2 59.4 419 616 895 a3 89 162 795
23-Apr-95 16.0 60.8 443 588 890 81 a9 171 797
24-Apr-95 17.0 62.6 440 588 869 91 89 176 777
25-Apr-95 17.8 64.0 328 644 832 97 60 176 757
26-Apr-95 17.3 63.1 470 645 a45 108 0 174 805
27-Apr-95 17.6 63.7 417 708 916 118 0 185 793
28-Apr-95 15.9 60.6 1063 1190 1620 100 62 176 1280
29-Apr-95 14.5 58.1 1136 1420 1870 91 140 162 1340

. 30-Apr-95 13.2 55.8 2900 2450 3730 91 154 140 2950




Appendix C. (continued)

3 MD Temps Flow @ Flow @ Flow @ SFC csc WLC Flow @
Date C F Umatilla Pendleton Yoakum Flows Flows Flows Dillon
Ol-May-95 14.0 57.2 3519 2060 3740 82 171 133 3230
0:Z-May-95 13.6 56.5 3724 3160 4360 91 194 140 NA
0:3-May-95 13.3 55.9 4425 3100 4410 91 177 149 NA
04-May-95 13.3 55.9 3772 1850 3860 99 177 150 NA
05-May-95 12.8 55.0 3367 1610 3610 a4 172 150 NA
06—-May-95 13.2 55.8 4388 3500 5090 86 171 139 NA
07-May-95 13.5 56.3 5579 3530 4990 79 152 126 NA
08-May-95 14.4 57.9 4580 2260 4090 74 143 103 NA
0g-May-95 14.8 58.6 3745 la50 3710 67 106 92 NA
10-May-95 14.9 58.8 4142 2110 3790 68 60 84 3260
11-May-95 14.8 58.6 4405 3730 4720 69 81 73 4220
12-May-95 13.4 56.1 5472 4210 5210 59 99 79 5430
13-May-95 14.0 57.2 5140 3010 4240 54 123 84 3810
14-May-95 14.6 58.3 2492 1680 3110 53 115 ab 2490
15-May-95 15.9 60.6 2456 1480 2290 69 162 104 1620
16-May-95 16.9 62.4 1913 1340 1990 ab 157 134 1330
17-May-95 17.4 63.3 1464 1180 1600 96 154 164 1010
ta-May-95 16.4 61.5 1149 977 1400 99 149 170 839
lg-May-95 17.5 63.5 862 a32 1250 102 140 178 709
2'0-May-95 18.6 65.5 724 718 1110 104 129 187 610
2'1-May-95 19.3 66.7 523 641 932 112 111 192 489
§12-May-95 18.9 66.0 387 574 816 115 44 194 437
23-May-95 19.2 66.6 410 513 792 114 0 210 44¢
24-May-95 20.0 58.0 332 480 735 112 0 226 371
25~May-95 20.9 69.6 292 446 640 109 0 221 30¢
26~May—-95 21.2 70.2 286 412 554 99 0 205 241
27-May-95 21.2 70.2 236 376 504 108 0 209 17E
28 -May-95 22.0 71.6 173 343 459 117 0 215 12:
29-May-95 23.4 74.1 133 314 430 120 0 204 8¢
SO-May-95 24.3 75.7 116 294 405 123 0 212 5¢€
31-May~95 24.4 75.9 88 276 426 126 0 224 4.
Ol-Jun-95 24.2 75.6 85 261 476 125 0 226 10:
02-Jun-95 23.3 73.9 127 253 531 122 0 219 12f
03-Jun-95 22.6 72.7 193 237 551 126 0 223 14:
04-Jun-95 22.5 72.5 165 218 533 126 0 232 11;
05-Jun-985 20.4 68.7 173 248 567 123 0 237 13:
06-Jun-95 17.2 63.0 239 245 595 109 0 204 16¢
07-Jun-95 16.8 62.2 353 268 567 88 0 179 19!
oa-Jun-95 19.1 66.4 251 247 367 92 0 186 8
09-Jun-95 21.0 69.8 145 217 347 929 0 195 2
10-Jun-95 21.8 71.2 93 197 326 101 0 204 1
11-Jun-95 22.2 72.0 76 189 380 103 0 247 !
12-Jun-95 22.6 72.7 69 178 365 110 0 231 H
13-Jun-95 22.0 71.6 64 167 372 119 0 210 {
14-Jun-95 20.4 68.7 65 168 383 114 0 232 N/
15-Jun-95 20.3 68.5 98 183 348 107 0 204 N/
16-Jun-95 21.4 70.5 109 172 298 103 0 163 N/
17-Jun-95 21.1 70.0 80 163 254 104 0 119 N/
18-Jun-85 21.6 70.9 76 184 269 103 0 115 N/
19-Jun-95 21.1 70.0 76 329 440 98 0 155 Ny
20-Jun-95 19.8 67.6 461 651 899 98 0 128 N,
21-Jun-95 19.5 67.1 773 585 873 94 0 137 N,
22-Jun-95 21.2 70.2 608 489 739 95 0 146 24
23-Jun-95 22.9 73.2 458 414 617 99 0 160 184
24-Jun-95 24.1 75.4 340 349 523 100 0 179 122
25-Jun-95 24.8 76.6 218 301 443 105 0 175 73
26-Jun-95 25.4 7.7 158 267 381 113 0 174 4
27-Jun-95 24.9 76.8 108 242 344 114 0 198 1(
28-Jun-95 24.5 76.1 74 214 348 113 0 195 1(
29-Jun-95 24.2 75.6 74 195 316 111 0 187 i
30-Jun—95 24.9 76.8 69 178 304 113 0 173 ‘




Appendix C. (continued)

3 MD Temps Fiow @ Flow @ Flow @ SFC CSC WLC Flow @
Date C F Umatilla Pendleton Yoakum Flows Flows Flows Dillon
Ol-Jul-95 27.3 81.1 36 165 332 122 0 199 7
02-Jul-95 25.5 77.9 11 152 315 118 0 181 7
03-Jul-95 24.4 75.9 d 156 311 106 0 189 7
04-Jul-95 24.6 76.3 5 149 297 95 0 196 6
05-Jul-95 24.9 76.8 4 136 294 95 0 186 6
06—-Jul-95 24.6 76.3 4 130 311 95 0 207 5
07-Jul-95 24.3 75.7 3 145 325 94 0 204 11
08-Jul-95 25.6 78.1 3 134 316 96 0 193 13
09-Jui-95 26.1 79.0 4 125 313 96 0 179 12
10-Jul-95 24.9 76.8 23 118 278 95 0 148 8
I1-Jul-95 25.1 77.2 17 110 311 108 0 171 7
12-Jul-95 25.7 78.3 7 102 316 114 0 167 7
13-Jul-95 24.2 75.6 4 101 314 108 0 168 7
14-Jul-95 24.1 75.4 3 96 307 110 0 166 6
15-Jul-95 25.5 77.9 4 91 300 112 0 161 6
16-Jul-95 26.5 79.7 3 87 331 119 0 178 6
17-Jul-95 27.5 81.5 3 a2 339 121 0 197 s
18-Jul-95 28.0 82.4 3 79 334 118 0 204 5
19-Jul-95 28.1 82.6 4 76 329 114 0 208 4
20~Jul-95 26.7 80.1 3 75 327 113 0 184 4
21-Jul-95 26.5 79.7 3 70 331 110 0 178 17
22-Jul-95 26.5 79.7 5 66 328 107 0 193 6
23—-Jul-95 NA NA a 64 329 108 0 194 4
24-Jul-95 25.0 77.0 4 62 330 110 0 175 4
25-Jul-95 NA NA 3 61 356 119 0 199 4
26-Jul-95 25.6 78.1 3 61 382 125 0 214 4
27-Jul-95 25.3 77.5 3 64 380 124 0 209 4
28-Jul-95 26.0 78.8 5 63 373 125 0 197 4
29-Jul-95 25.3 77.5 5 59 363 127 0 176 4
30-Jul-985 24.8 76.6 5 60 359 132 0 180 4
31-Jul-95 24.9 76.8 4 60 350 126 0 195 £
Ol-Aug-95 25.4 77.7 4 59 343 116 0 190 £
02-Aug-95 27.1 80.8 4 56 345 108 0 195
03—-Aug-95 27.6 81.7 3 56 342 103 0 196 ¢
04-Aug-95 27.8 82.0 3 55 338 104 0 196 1(
05-Aug-95 27.3 al.1 3 54 325 99 0 196 ¢
06-Aug-95 26.1 79.0 4 51 322 97 0 194 i
07-Aug-95 23.8 74.8 4 61 325 96 0 188 ¢
08-Aug-95 22.6 72.7 5 68 323 95 0 187
09-Aug-85 229 73.2 4 62 309 95 0 179 5
10—-Aug-95 22.7 72.9 4 58 307 96 0 169 4
11-Aug-95 22.9 73.2 3 62 323 102 0 171 10
12—-Aug-95 22.1 71.8 3 62 326 106 0 181 5
13-Aug-95 21.4 70.5 3 60 325 101 0 la3 6
14-Aug-95 22.0 71.6 9 58 320 95 0 187 5
15-Aug-95 22.0 71.6 82 57 307 91 0 192 5
16-Aug-95 21.7 71.1 74 60 289 88 0 181 5
17-Aug-95 21.0 69.8 64 58 288 91 0 175 ‘
18-Aug-95 20.5 68.9 70 59 285 90 0 174
19-Aug-95 18.9 66.0 73 55 279 91 0 160
20-Aug-95 19.2 66.6 66 53 266 90 0 140 4
21-Aug-95 19.0 66.2 64 50 263 90 0 134 4
22-Aug-95 19.6 67.3 60 48 278 97 0 151 4
23-Aug-95 19.2 66.6 67 47 285 101 0 157 4
24-Aug-95 18.4 65.1 62 48 293 104 0 159 6
25-Aug-95 17.9 64.2 70 48 293 107 0 156 6
26-Aug-95 18.0 64.4 73 46 260 100 0 153 5
27-Aug-95 18.4 65.1 71 46 249 94 0 159 5
28-Aug-95 la.7 65.7 67 45 256 92 0 165 5
29-Aug-95 18.8 65.8 66 45 256 88 0 161 4
30-Aug-95 18.9 66.0 69 47 258 86 0 156 4
31—-Aug-95 19.0 66.2 67 45 260 86 0 161 4




