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ABSTRACT

Threem le Falls Dam (Threem |l e Dan), |ocated near the town of
Umtilla, is the major counting and collection point for adult
salnmonids returning to the Umatilla R ver. Returning salnon and
steel head were collected at Threem | e Dam from COctober 23, 1992 to
July 14, 1993. A total of 1,913 sumer steelhead ((Oncorhvnchus
nykiss); 239 adult and 64 jack fall chinook (0. tshawtscha); 355
adult and 174 jack coho (0. kisutch); and 1,205 adult and 16 jack
spring chinook (0. tshawtscha) were collected. Al fish were
trapped at the east bank facility with the exception of 17 sumrer
steel head which were trapped at the west bank facility. O the fish
collected, 1,528 sumer steelhead; 38 adult and two jack fal
chi nook; 280 adult and 26 jack coho; and 1,043 adult and four jack
spring chinook were haul ed upstream from Threem | e Dam usi ng either
a 370 or 3,000 gallon liberation unit. There were also 93 summer
st eel head; 47 fall chinook jacks; 62 adult and 142 jack coho; and
nine spring chinook adults released at Threemile Dam In addition,
220 sunmer steelhead and 199 adult and 11 jack fall chinook were
hauled to M nthorn for brood.

The Westland Canal facility, located near the town of Echo, is
the major collection point for outmgrating juvenile sal nonids and
steel head kelts. The facility was in operation from February 15 to
July 29, 1993. During that period, fish were bypassed back to the
river 119 days and were trapped 46 days. An estimated 3,228 pounds
of fish were transported from the Wstland Canal trap to the
Umratilla River boat ranp at rivermle (RV) 0.5. Approximately 89%
of the fish transported this year were sal nonids.

The Threem | e Dam west bank juvenile facility was in operation
fromApril 7 to July 26, 199.3. The facility operated in the bypass
node the entire period.



I NTRODUCTI ON

The Confederated Tribes of the Umatilla Indian Reservation
(CTUR) and Oegon Departnment of Fish and WIldlife (ODFW are
cooperatively working to rehabilitate runs of coho, fall and spring
chinook and summer steelhead in the Umatilla R ver Basin (Figure
1) . Bonneville Power Admnistration..(BPA) and other federal
agenci es are funding several projects to acconplish that goal (ODFW
1986). Included anong these projects is the Umtilla R ver Trap and
Haul Program (Fish and WIldlife Program neasure 1403 [4.21]).

Rel eases of juvenile salnon and steelhead into the Umatilla
Ri ver have increased from 27,000 in 1981 to a peak of 6,365,000 in
1992. An estimated 5, 650,000 juvenile salnon and steel head will be
released into the Umtilla R ver in 1993 and | ong range production
goals call for releasing up to 8,950,000 (CTUR and ODFW 1989). In
addition to increases in artificial production, restoration and
rehabilitation projects in the upper basin are expected to have a
positive inpact on natural production. Although adult returns to
the Umtilla River in 1992-93 reached only 4,000 fish, the |long
range goal for the Umatilla R ver is for a conbined, all species
return of 40,000 adult salnmonids (CTU R and ODFW 1989).

The lower 30 mles of the Umatilla River provides an obstacle
to mgration of both adult and juvenile salnonids during |low flow
periods. During the juvenile outmgration and adult return peri ods,
parts of the lower river between Threemle Falls and Stanfield Dans
can be dewatered, stranding mgrating salnon. 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 i nprovenent
and fl ow enhancenent projects are intended to inprove this problem
In conjunction with these passage inprovenent and flow enhancenent
projects, the Umtilla Rver Trap and Haul Program has been
i npl enented to assist fish passage.

The goal of the Trap and Haul programis to maxi m ze survival
of adult and juvenile salnonids in the lower 30 mles of river by
providing safe transportation around this heavily diverted stretch
of river and by devel oping guidelines for operating fish passage
and flow inprovenent projects currently being inplenented to help
facilitate adult and juvenile fish mgration.
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METHODS

Moni tori ng

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

Daily river flow was nonitered at Pendleton (RM 54), Yoakum
(RV137), Echo (RM 26) and Umatilla (RM 2). Flow data from Pendl eton
and oakum were provided by the Oegon Departnent of Water
Resources (OARD) and flow information from Umatilla was obtained
from Bureau of Reclamation (BR) operational data. The estimated
flow at Echo was derived by subtracting irrigation wthdrawal s at
Stanfield (RM 32.5), Cold Springs (RM 28) and Wstland (RM 27)
canals from the Umatilla River flow reading at Yoakum gauge (RM
37). Irrigation withdrawal information was provided by Stanfield-
Westland (SWD) and Hermston (HID) irrigation districts.

Juvenile fish screens and adult |adder facilities |ocated at
five major irrigation diversions and at seven snmaller'diversions
were nonitored on a weekly basis throughout the year to ensure
adequate passage conditions for both upstream and downstream
m grants. |Inspections included checking for proper installation and
operation of drum screens, gaps and holes in drum screens and
seals, debris on drum screens and |adder trash racks, proper flow
and access to snolt bypasses, proper attraction flows and access to
fish | adders and signs of fish activity.

Adult Trappins Facilities and Qperations

Threem |l e Dam |ocated approximately three mles upstream from
the muth of the Umatilla River, is the mjor countin and
collection point for all adults returning to the Umatilla ver.
The main collection facility is located on the east bank and
includes a vertical slot |adder, pDenil steeppass, raceway type
hol di ng pond and fish handling and sorting conplex (Figures 2 and
3) - The capability exists to anesthetize all fish and all returning
adults are to be anesthetized with carbon dioxide (C02). Captured
adults can be directed back into the holding pond, into recovery
tanks for release upstream of the dam directly into the dam
forebay or into transport tanks for hauling.

Data collected during adult trapping operations include date,
nunmber of fish trapped, species, age and sex conposition, marks and
di sposition. In addition, fork length, md-eye/hypural plate (MEHP)
l ength, scales and snouts were collected froma portion of the fish
with coded wire tags (CW).
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Fall chinook were classified as either adults (fork length
greater than or equal to 24 inches) or jacks (fork length |l ess than
24 inches) based on ODFW sport fishing regulations. Subjack (or
m ni -jack) fall chinook were defined as less than 15 inches in fork
| ength based upon historical length frequency data (CTUR files).
Spring chinook were classified as 3 year old jacks (less than 24
inch fork length), 4 year olds (24 to less than 31 inch fork
length) or 5 year olds (greater than or equal to 31 inch fork
| ength). These spring chinook age/length classifications were based
upon scale analysis data collected at Bonneville Dam (Schwartzberg
and Fryer 1990). Coho adults (3 years old) were defined as fork
| ength greater than or equal to 18 inches and jacks (2 years old)
as fork length less than 18 inches based upon historical [|ength
frequency data (CTUR files). Based on scale analysis of Umatilla
Ri ver sumer steel head, adult sunmmer steel head were classified as
either 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 determ nations were made to differentiate summer steel head
fromresident rai nbow trout (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. However, due to danmage sustained to the
BPA trailer in the off season, watch personnel were not stationed
on-site until February. In addition to providing security, watch
personnel nonitored facility operations, assisted in trap and haul
operations and made observations of fish activity.

The west bank at Threenmile Dam also has an adult collection
facility (Figure 4). It consists of a vertical slot |adder, a
conbi nation V-trap/holding pond and fish |oading apparatus. The
trap/ hol ding pond and fish *|oading conplex have no enumeration or
sorting capabilities. The |ladder was designed with the ability to
enunerate fish using video equipnent. The main effort of trap and
haul operations in 1992-93 took place at the east bank facility
with the west bank facility being operated for evaluation only.

The Westland facility, |located near Echo (RM 27), is the
capture point for outmgrating sumer steelhead kelts. The facility
is designed to either bypass kelts directly back to the river or to
trap them Kelts entering the trap are separated from juvenil es by
a horizontal bar grader and then proceed into an adult holding
pond. Kelts can then be |oaded into tanks for hauling downstream

Juvenile Trapping Facilities and Operations

The Westland facility (Figure 5) is the major collection point
for outmgrating juvenile salnmonids. It is intended to be operated
whenever Westland Canal is in operation. The facility consists of
rotary drum screens, fish bypass, fish trap, adult/juvenile
separator (horizontal bar grader), and adult and juvenile holding
ponds. During periods of flow high enough to facilitate downstream

9



oL

Ay .l'vo--\
A A\
rd

\ ' S

1] €t oo
( v ) vl -
encersravervar= A"
Pl A € 1uby vorl Forenten
", u‘l:{" —‘—-’/ ‘o |‘ ';E- M-‘)-_Gcl--u Conw

Komslwr ppe=

F.0a Vomptor tae
ot tae e Tm—

P00 0 Z

g

roa onn \
: \ \)\‘ . -
e \— e ® e iiad 8 s
i teatedt \ \/_! ':ix:ﬁ-",’m-.u.; cores last pases PR T L o
V-sones ;’“/“/X/)// Vo g T .f A\ TS A g )
L7 By iy s

!

€ 7oon garer ron

foasl 1= 110 00 S0
o ¢ Ao gy
. ‘ Coniry troae rots
2,08 bmeler 't~
=

It gty teane pot o ~——

= L - \&a:ﬂ;\" rter

M’/“ﬁ e :wd—/\_ - - Va \ \ n":;‘-:..- e
Vamnt= _.J ’ 2 ette Mev pire l/\,,. o / \&/-";f.‘ Py

{

15 BAnert gore

Artgees
e Bom svreene uu:- LR T TIe)
. CorRUV SCRECN - V'be Novr 2gtsa
srrucruar olran s / Nl,‘" =
2

rNE srcila T _
" -'r"u"".. Py u'l‘_::m/ 1A i g e
JUYENILE CYALUATION ~ puNPRACE FiciLiTY
.
—/--tu.u wm-,—/—
Se Hmwge b b
l_:}U :; l'u a-’::lrl.” {ostag hon Negms

I
r

25N nn S

DOTAIL A

L I LN TN VY ¥

Coedf prlegng

Beg® 11" er partontys
200 00n

TNRIF crit
»ox

ety a—\dlnqluﬁ;'
[ " -
» H Aare — f\_‘

S~
kg
3 i

[y

7 os mtie bpteme

lus i
7ISK LaDDIR

THE CHANSIT( <l

£0s 10000 40 poal o

oltan -

20 smmmrrrea

. plenenney amp
Veteaswy porptors ( RTINS
r——~

AU B Ko totaa ppe
OO Sl g
k e olag Hem g oty L

-~
. ¢ PR Tl XYV TI P {
e N0 40" 1is wisw ” st o om pepe gua ol -
ootramt Heow . |
Xri1ovorry I e gate iy o= teeemens oy oems
Jravcruxc Tl T J‘.\MN' Ll A idald kit fad AT T W P
I FISH arTRACTION srpt e 1], - 0a ate gala
-~ Sraucrvas o

*wl taae

]
3, ———e e 1 ia plona oo o m
Cone? wosdenany .J
T10b Nasyr 1ol Bopvanty. .
A1V aton sole Fagversy Cerl oo’etor Tnrgy sy fony -
Brwpon fom Sre outw -
20 v, g — "\
2 AT Mrmlon coter stee s prte
L T LR et

| )
B e i £ Bum streme L__J:L.L_T Feomstor Ame ———
Hlees pomian: fraety proces|lx - ~ PAgg THSLE WX ¢ FALL S DIVERS:
ey ;;-h]-‘_'/tgf}. —- ) L: Weod 4180 purs V71 #anst i 1aCR 1SS

v 1 gt §)  swurt bou SAFLT
LR R L N P Y em

T

}

COIEAM, ARRAMCLALNT
b Y

CLNERAL ARRANGCMCHT =~ PLAN Frosory ooter sersen - b= y e - N . 'j?‘..l 2O CCTIRS .

e ot 1003 1esr et s araes sergrn L v KNl y e oL

we  pote ¥ oIptiche ave pare 147 Mo Fon bpraer ~, IE-: caver.Juk,

oOCrTAIL 0 roe= PRV BV Y V) _A.'

Latarf fomwefmm o a-rae racsftn -:.'-f.'-‘ —n.—[ 3

Houre4. Threemle.Dam Vst Bank Facilities.



LL

P ittt}

TS FLAP BalL ”'\

/a_. P - -
o o e o o e o o adf . N
)/ ‘
l// WL HATC & fea B
S0 B W dadear wCtL Latne Tu R ILYeN)
/ /n« wa
o A rruare 00

A dRA
—un w4 o
YLV

. —\p— b e e nn =
'l—\ I LT TR VL V] /
e e uy
pAr L £ N [ERRTI ™
e :'v-uu T e AT EAD wPeel AL o)
LI Witd ey, At O b ; 7w ot oty movn
ELT A R 3 - LI ET Y had o ——— o
\-1:-:.- KR E?\\..\;\ ‘;\\""' [T R ICRIYY . ‘,""’\ LVATAR WYY Srre ey
e e ey A '
. { l:"\ o h— T T ~ e am. e m e G  Mmmam st m mama st A e e s m S rwme s ——-—-—:—- DI i
[ ] / I Cro (I T wd, /
L Faaai i bndbil S L P S far S Al . -, e n.u/
‘;mu A Y id V.1 / "ﬂ "“". LY I " hiteakaid 'h-n‘:‘.l il
VAt watLA MM
Emmn A Y I RN SN APTL, SRR
Preuatih, “UA 4ot eV :
244 R oY
—— Umal,
. X ""_ tAs Bamne S,
|8
.
120t VAICA W12, AVID PudY s v TALITV B )
Figurc 5. Westland Canal TFish Facilitics
L D
200 a




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 holding ponds.
During periods of low flow the facility is designed to trap fish,
separate adults and juveniles, and direct themto their respective
hol ding unit. Juveniles and adults can then be |oaded onto trucks
or trailers for transport downstream

Data coll ected by Trap and Haul personnel at Westl and incl uded
dates of operation in the bypass and trapping nodes as well as
date, hauling unit, nunber of pounds hauled and an estimate of
transport nortality for each trip. Boni fer/ M nt horn per sonnel
collected other information related to snolt outmgration such as
size and species conposition

Westl and was manned on a 24 hour basis from April 1 through
the end of June. A trailer was provided by BPA for on-site housing
and personnel were involved with the sane general activities as
wat ch personnel at Threem | e Dam east bank

A juvenile collection facility is also located at Threemle
Dam west bank (Figure 4). It is designed to either bypass out-
mgrating juveniles during periods of adequate flow or to trap them
during low flow periods. This facility consists of rotary drum
screens, fish bypass channel, fish trap, sanpling station and
hol ding tote. The trapping portion of this facility was designed as
a sanpling and evaluation station rather than a production trap and
haul facility.

Transportati on Equi pnent and Operations

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 two hol di ng chanbers capabl e
of transporting juveniles and adults in the sanme |load. The unit is
al so equipped with both liquid oxygen and electric aeration to
reduce fish stress during transport. The two 370 gallon fish tank
trailers tanks are nounted on dual axle trailers and are pulled by
pi ck-up trucks. Each wunit is equipped wth conpressed oxygen
aeration and re-circulation systens.

A Pescalator fish punp (manufactured by P.RA MG) was
purchased and stationed at Westland for |oading juveniles captured
at Westland trap.

Adult and juvenile transportation criteria for the project was
based on the 1981 US  Fish and WIldlife study and past
observations of salnon mgrations in the Umatilla River. Release
sites for both adults and juveniles were outlined in the Umatilla
Basin Artificial Fish Production Plan (CTUR and CDFW 1992).
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Qutmgrants (both juveniles and kelts) were to be hauled
whenever flow conditions in the Umatilla R ver were projected to
drop below 150 cfs at Echo within 10 days. Downstream mgrants were
to be released at the Umatilla boat ranp (RM 0.5) as long as flows
remai ned above 50 cfs. At lower flows an alternate site (i.e.
Colunbia River) was to be used. CDFW liberation protocol was used
as the basic guideline for juvenile hauling operations.

Returning fall chinook and coho hauled upstream were to be
rel eased at Barnhart. Spring chinook and sunmer steel head were to
be released in the sane area until My 15 or unless flows at
Pendl eton dropped below 150 <cfs. Releases were then to be
al ternated between Thornhollow (RM 73.5), Fred Gay's (RM 80), and
Bear Creek (RM 87). Al spring chinook released above Pendl eton
were given a differential mark (right opercle punch) to evaluate
i mpact of release location on fallback and prespawn survival rates.

The Umatilla Basin Artificial Fish Production Plan (CTU R and
CDFW 1992) also identified groups to be released at Threem | e Dam
These included fall chinook jacks and mnijacks, excess coho adults
and jacks, and radio tagged passage evaluation fish of all species.
In addition, if flows at Echo were anticipated to remain above 150
cfs for a mninmm of 30 days then summer steel head were also to be
rel eased at Threem |l e Dam

Trap and Haul personnel were also responsible for the

collection and transportation of sunmer steelhead and fall chinook
brood designated for Umatilla River production.

13



RESULTS

Mbni tori ng

Water tenperature and flow, neasured at Threemle Dam
exhi bited extrenme seasonal fluctuation during the year (AppendiX
A)., The lowest daily nmean tenperature recorded was -0.1 C (31.8 F)
on January 13, 1993; the highest daily nean tenperature was 22.5 C
(72.5 F) on June 19 and 20. Flows at the Umatilla gauging station
ranged froma low of less than 1 cfs in Septenber and Cctober to a
hi gh of over 9,000 cfs in Muy.

Umatilla R ver flow at Echo is affected by MKay Reservoir
storage rel eases, irrigation wthdrawals and natural flows
(Appendix A). Estimated flows at Echo ranged froma low of 2 cfs in
Novenber to a high of 7,071 cfs in May. Flows at Yoakum ranged from
51 cfs to 7,446 cfs and flows at Pendleton ranged from 39 cfs to
6,454 cfs (Appendix A). There is sone concern as to the accuracy of
flows reported from the Yoakum and Pendl et on gauges.

Monitoring of juvenile and adult passage facilities |ocated at
the five major irrigation diversions and seven snaller diversions

uncovered nunerous operational problens. Problems discovered
included drum screens not in place, inproper canal elevations,
i nadequate bypass exit condi ti ons, i nproper  bypass flows,

i nadequate |adder attraction flows and inproper |adder access and
exit conditions.

Cold Springs Canal turned on and off three tinmes this spring.
Smal | nunbers of juvenile salnonids (less than 1,000) were found in
the canal each tinme it was dewatered. Fish found between the
headworks and juvenile screens were flushed directly back to the
river through the bypass.

Adult Trapping Facilities and Operations

Threem | e Dam east bank | adder opened on Cctober 14, 1992 and
the steeppass and trap were opened on October 21. The facility ran
continuously, wth few exceptions, wuntil July 26, 1993. The
steeppass and trap were inoperable from January 11 to January 19
because of ice. They were also off for nine days in March and seven
days in May due to flood conditions. The |adder renmained open the
whol e period. The Threenile Dam west bank |adder and trap were
operated by fish passage personnel for evaluation purposes April 12
t hrough April 16.

The first returning salnon and steel head were collected on
Cctober 23. A total of 1,913 summer steel head; 239 adult and 64
jack fall chinook; 355 adult and 174 jack coho; and 1,205 adult and
16 jack spring chinook were collected at Threemile Dam No fal
chinook mnijacks were captured this year. Seventeen sunmer
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steel head were captured during the evaluation of the west bank, the
rest were trapped at the east bank facility.

Summer steel head were trapped from Oct ober 23, 1992 to May 28,
1993. Peak return occurred during April when 41.6% (796 of 1,913
fish) of the fish were trapped. Based on historical fork length
data, 52.7% of the summer steelhead run was conprised of Sl fish
and 47.3% were S2 fish.

Coho were trapped from Cctober 23 to Decenber 30, 1992. Peak
return nonth for both adults and jacks was Novenber. O the total
coho return, 83.9% (298 of 355 fish) of the adults and 81.0% (141
of 174 fish) of the jacks were trapped in Novenber.

Fal | chinook were trapped from Cctober 23 to Decenber 1, 1992.
Peak return nmonth for both adults and jacks was Novenber. O the
total fall chinook return, 98.3% (235 of 239 fish) of the adults
and 98.4% (63 of 64 fish) of the jacks were trapped in Novenber.

Spring chinook were recovered fromApril 19 to July 14, 1993.
Peak return nonth for both adults and jacks was May. O the total
spring chinook return, 78.5% (946 of 1,205 fish) of the adults and
75.0% (12 of 16 fish) of the jacks were trapped in May. Age class
breakdown of the adult spring chinook recovered, based on fork
length data, was 72.8% 5 year olds and 27.2% 4 year olds. Two
confirnmed fallbacks from the upper river were also recaptured but
are not included in the trap count data.

Tables 1 through 4 contain a conplete daily record of adults
recaptured during 1992-93 including date, age class, marks, and
di sposi tion.

In addition to capturing adult salnonids, thousands of non-
gane fish were collected at the east bank facility during the
trappi ng season. Mijor species collected were northern squawfish
(Ptvchochei l us oreqonensis), chiselnouth (Acrocheilus alutaceus),
| arge scale sucker (Catostomus macrocheilus) and bridgelip sucker
(Co colunbianus). Squawfish were sacrificed; all other non-gane
fish were released upstream of the dam Juvenile salnonids also
entered the adult trap and were released back to the river. Qher
species encountered at Threemle Damwere white sturgeon (Acipenser

transnontanus), pacific lanprey (Entosphenus tridentatus), carp
(Cvorinus caroio), and snallnmuth bass (Mcropterus dolomeui).

Juvenile Trapping Facilities and Operations

The Westland Canal juvenile facility was in operation from
February 15 to July 29, 1993. The facility operated 1n the bypass
node for. 119 days and in the trapping node for 46 days. Excellent
spring river flows allowed the facility to operate in the bypass
node until June 14.
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Table 1.1

1992 Fall Chinook Relurn Disposition,

TRAPPED SACRIFICED RELEASED UPSTREAM RELEASED @ DAM BROOD
MINI MINI MINI
_DATE | TOTAL ADULTS JACKS JACKS| TOTAL ADULTS JACKS JACK:3| TOTAL ADULTS JACKS| TOTAL JACKS JACK: | TOTAL ADULTS JACKS
10-2: 1 0 1 a 0 0 1 1 0
10—27 2 2 0 a 0 0 0 2 2
10—-3(¢ 1 1 0 a 0 1 1 0 0
OCT 4 3 1 a 0 0 0 1 1 a 1 1 2 2 0
11-0; 41 27 14 a 0 0 13 13 28 27 1
11-03 43 35 8 a 0 0 7 7 36 35 1
11-04 21 17 4 a 0 0 4 4 17 17
11—0¢E 17 14 3 a 0 0 1 1 16 14 2
11-M 27 21 6 0 0 0 4 4 23 21 2
11-08 32 26 6 0 0 0 3 3 29 26 3
11-09 34 28 6 0 0 0 6 6 28 28
11-1¢ 7 7 0 0 0 0 0 7 7
11-11 3 2 1 0 0 0 0 3 2 1
11-13 9 8 1 0 0 0 0 9 8 1
11-16 42 32 10 0 0 24 22 2 8 8 0 10
11-17 12 9 3 0 4 1 6 6 0 2 2
11-18 1 1 0 0 0 1 1 0 0
11-19 1 1 0 0 0 1 1 0 0
11-20 3 3 0 0 1 1 2 2 0 0
11-23 1 1 0 0 0 1 1 0 0
11-24 4 3 1 0 1 3 3 0 0
NOV 298 235 63 0 6 2 a 36 36 2 46 46 C 208 197 11
12-01 1 1 0 0 0 1 1 0 0
DEC 1 1 0 0 0 0 0 1 1 0 0 ] C 0 0 0
TOTAL 303 239 64 0 6 2 0] 40 58 2 47 47 C 210 199 11]




Table 2. 1992 Coho Return Disposition.

TRAPPED SACRIFICED RELEASED @ DAM RELEASED UPSTREAM |
DATE TOTAL ADULTS JACKS| TOTAL ADULTS JACKS| TOTAL ADULTS JACKS| TOTAL ADULTS JACKS
10-23 24 5 19 2 2 2 2 20 3 17
10-26 16 8 8 2 1 1 7 7 7 7
10-27 3 0 3 0 0 3 3
10-28 2 2 0 1 1 1 1 0
10-30 4 2 2 0 4 2 2 0
OCT 49 17 32 5 2 3 14 12 2 30 3 27
11-02 56 33 23 4 4 23 21 2 29 8 21
11-03 119 89 30 1 1 91 89 2 27 27
11-04 37 20 17 1 1 16 12 4 20 8 12
11-03 32 13 19 2 1 1 13 8 _ 5 17 4 13
11-06 27 13 14 0 13 13 14 14
11-08 23 14 9 0 15 14 1 8 8
11-09 36 30 6 3 3 23 23 10 4 6
11-10 9 7 2 0 5 5 4 2 2
11-11 1 1 a 0 0 1 1
11-13 25 23 2 1 1 19 17 2 5 5
11-16 28 20 a 0 23 19 4 5 1 4
11-17 11 6 5 1 i 7 5 2 3 3
11-18 8 7 1 0 7 7 1 1
11-19 6 5 1 0 6 . 5 1 0
11-20 8 6 . 0 6 6 2 2
11-23 2 1 1 0 2 0
11-25 4 4 0 0 4 4 0
11-27 2 2 0 0 1 1 1
11 -30 5 4 1 0 1 1 4 3 1
NOV 439 298 141 13 10 3 275 251 24 151 37 114
12-01 12 12 0 0 6 6 6 6
12-02 8 8 0 0 2 2 6 6
12-03 1 1 0 0 0 1 1
12-14 2 2 0 0 0 2 2
12-15 1 1 0 0 1 1 0
12-17 1 1 0 0 0 1 1
12-18 1 1 0 0 0 1 1
12-24 6 6 0 0 2 2 4 4
12-28 8 7 1 1 1 5 5 2 1
12-30 1 1 0 0 1 1 0
DEC 41 40 1 1 1 a 17 17 0 23 22 1
TOTAL 529 355 174 19 13 6 306 280 26 204 62 142
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Table 3. 1992-93 Summer Steethead Return Disposition.

TRAPPED

SACRIFICED

RELEASED UPSTREAM

RELEASED @ DAM

BROOD

DATE [TOTAL HATCHERY WILD [TOTAL HATCHERY WILD| TOTAL HATCHERY WILD| TOTAL HATCHERY WILD| TOTAL HATCHERY WILL
10-23 1 0 1 0 1 1 0 0

oCT 1 0 1 Y] 0 0 1 0 1 [§] 0 0 0 0 (
11-02 3 o} 3 (¢} 3 3 0 0

11-03 1 1 0 1 1 0 0 0

11-04 2 1 1 o} 2 1 1 0 0
11-08 1 0 1 0 1 1 1] o]

11-09 1 0 1 ] 1 1 0 0

11-13 5 2 3 0 5 2 3 0 0

11-16 6 0 6 0 o] 6 0 ¢}

11-17 1 1 0 1 1 0 0 o)

11-23 1 0 1 0 . 0 1 1
11-30 3 1 2 1] 2 1 1 0 1 1
NOV 24 6 18 2 2 0 20 4 16 0 0 [4] 2 0 Z
12-01 1 0 1 ] 1 1 0 0
12-14 1 0o 1 4] 1 1 o} ]
12-185 1 1 o 0 0 1 1 0
12-17 1 0 1 0 1 1 0 0
12~-18 1 0 1 ] 1 1 0 0
12-24 9 4 5 2 2 7 2 S (o} 0
12-28 11 3 8 0 7 3 4 2 2 2 Z
12-30 3 [o] 3 0 3 3 o] 0

DEC 28 8 20 2 2 0 21 5 16 3 1 2 2 0 Z
1-25 1 o] 1 4] 1 1 [s] [4)

1-26 1 0 1 0 1 1 0 0

1-27 2 1 1 1 1 0 1 1 0

1-28 S 2 3 1 1 3 3 1 1 0

1-29 10 6 4 3 3 4 4 3 3 Q

JAN 19 9 10 5 5 o] 9 0 9 5 4 1 0 0 [4
2-01 93 23 70 8 8 62 62 15 15 8 [
2-02 12 4 8 0 8 8 4 4 0

2-05 9 4 5 2 2 5 5 2 2 0

2-08 40 11 29 5 5 29 29 6 6 0

2-09 19 2 17 1 1 17 17 1 1 0

2-10 2 0 2 0 2 2 0 0

2-11 17 2 15 0 11 11 2 2 4 4
2-12 12 6 6 2 2 6 6 4 4 0

2-14 S5 ] 5 0 o] 0 5 §
2-16 15 4 11 2 2 1 11 2 2 V]

2-19 1 0 1 0 1 1 0 0

FEB 225 56 169 20 20 0 152 0 152 36 36 0 17 Q 17
3-05 24 4 20 0 20 20 3 3 1 1

306 41 10 31 0 a1 31 10 10 0

3-08 36 11 25 0 15 15 6 5 1 15 6 9
3-09 6 1 5 0 5 5 1 1 0

3-10 8 3 5 0 5 5 k] 3 0

3-11 19 6 13 0 13 13 6 6 0

3-12 36 15 21 0 9 9 5 5 22 10 12
3-14 42 8 34 0 34 34 8 8 0

3-15 59 26 33 0 46 13 33 0 13 13

3~-16 34 9 25 0 34 24 25 0 0

3-17 40 6 34 0 39 5 34 1 1 0

3-19 28 4 24 ] 19 3 16 [¢] 9 1 ¢
3-23 37 15 22 1 1 27 6 21 1 1 8 8

3-24 19 10 ] 0 18 10 8 1 1 0

3-29 171 53 118 1 1 140 36 104 0 30 17 18
3-30 110 41 69 0 93 28 65 1 1 16 12 ¢
3-31 61 20 41 0 54 20 34 0 7 5
MAR 771 242 528 2 1 1 602 130 472 46 43 3 121 68 53
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Tzble 3. (continued)

TRAPPED SACRIFICED RELEASED UPSTREAM RELEASED @ DAM BROOD

DA TOTAL. HBATCHEARY WILD| TOTAL HATCHERY wiLD| ToTAL HATCHERY wWiILD| TOTAL HATCHERY wiLD| TOTAL HATCHERY wiLD
—4—.6%—_97 34 € 0 €3 2% 57 [} 14 8 6

4-02 157 47 7 N 1 1 122 33 59 0 34 14 20
4-03 50 4 46 0 50 4 46 0 0

4-04 32 B 24 0 32 8 24 0 0

4-05 9 4 5 4 4 5 5 o} o]

4-08 11 5 6 0 1 5 6 0 0

4-07 21 5 16| 0 21 5 16 0 s}

4-08 66 20 46 1 1 53 19 34 o} 12 12
4-09 49 19 30 3 46 16 .. 30 0 o

4-11 18 4 14 0 18 4 14 o] 0

4-12 13 5 8 1 1 12 4 8 0 0

4-13 29 13 16 2 2 26 10 16 1 1 o

4-14 24 [} 15 2 2 22 7 15 0 [

4-15 44 22 22 6 6 34 16 18 0 4 4
4—~16 20 6 14 3 3 17 3 14 0 o]

4-18 30 9 21 0 30 9 21 0 0

4-19 11 5 6 1 1 9 4 5 1 1 0

4-20 17 11 6 5 5 8 6 2 0 4 4
4-21 24 8 16 2 1 1 22 7 15 0 o

4-22 16 8 8 1 1 11 7 4 0 4 4

4-23 14 9 5 1 1 13 8 5 0 0

4-25 16 7 S o 16 7 [ 0 0

4-26 4 . 2 2 1 1 1 1 0 2 2

427 6 5 1 2 2 4 3 1 s} s}

428 ] 3 3 1 1 5 2 3 0 0

4-29 4 4 o ] 4 4 0 0

4-50 8 1 7 0 8 1 7 ¢} 0

| —AF A 795 277 51¢ 37 35 2 €83 29 464 2 k] 1 74 22 52
—5-01 3 + 2 0 3 T z 0 0

5-¢3 4 1 3 0 4 1 3 0 0

5-04 3 3 0 0 3 3 0 0

5-11 22 8 14 1 1 17 s 12 0 4 2 2
5-12 5 2 3 0 4 2 2 1 1 s}

5-13 2 0 2 0 2 2 0 o]

5-14 1 0 1 0 1 1 0 0

5-17 4 1 0 1 2 2 2 o] 0

5-19 1 0 1 o 1 1 [¢] s}

5-20 1 0 1 0 1 0 0 o]

5-21 1 1] 1 0 1 1 4] o]

5-23 1 1 1 0 o}

5-28 1 1 0 0

—AAY- 49 18 31 4 4 0 {3e] 12 28 k| [] 1 4 2 2
i‘TC)T?‘«T'l:’\Q'I" +6 129 7] 72 3 3 22 370 1158 3 E5 8 227 G2 128 |
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Table 4. 1993 Spring Chinook Return Di >osition.
TRAPPED SACRIFICED RELEASED @DAM RELEASEDUPSTREAM
DATE TOTAL ADULTS JACKS| TOTAL ADULTS JACKS| TOTAL ADULTS JACKS| TOTAL ADULTS JACKS
4-19 1 1 0 0 0 1 1
4-21 1 1 0 0 0 1 1
4-22 4 4 0 0 1 1 3 3
4-23 7 7 0 4 4 0 3 3
4-25 16 16 0 0 0 16 16
4-27 15 15 0 10 10 1 1 4 4
4-28 12 12 0 d 8 0 4 4
4-29 17 17 0 10 10 0 7 7
4-30 22 22 0 d 8 0 14 14
APR 95 95 0 40 40 0 2 2 - 0 53 53 0
5-01 21 21 0 0 0 21 21
5-03 34 34 0 0 2 2 32 32
5-04 15 14 10 9 1 0 5 5
5-11 57 57 0 9 9 0 48 48
5-12 121 121 Y 27 27 2 2 92 92
5-13 90 89 1 13 12 1 0 77 77
5-14 101 98 3 19 16 3 2 2 80 80
5-15 88 88 0 1 1 0 87 87
5-16 129 129 0 0 0 129 129
5-17 37 34 3 9 6 3 0 28 28
5-18 31 31 0 8 8 0 23 23
5-19 27 26 7 6 1 1 1 19 19
5-20 21 21 0 3 3 0 18 18
5-21 32 31 1 1 1 0 31 31
5-22 14 14 0 1 1 0 13 13
5-23 15 15 0 0 0 15 15
5-24 6 6 0 0 0 6 6
5-25 3 3 0 0 0 3 3
5-26 6 6 0 0 0 6 6
5-27 15 14 4 3 1 0 1 11
5-28 25 25 0 0 0 25 25
5-29 17 17 0 0 0 17 17
5-31 53 52 1 1 1 0 52 51 1
MAY 958 946 12 113 102 11 7 7 0 838 837 1
6-01 19 17 2 4 4 0 15 13 c
6-02 16 16 0 1 1 0 15 15
6-03 48 48 0 1 1 0 47 47
6-04 11 11 0 0 0 1 11
6-05 d 8 0 0 0 8 8
6-06 15 15 0 0 0 15 15
6-08 13 13 0 3 3 0 10 10
6-10 5 4 1 1 0 4 4
6-11 4 4 0 0 0 4 4
6-13 16 15 0 0 16 15 1
6-15 3 3 0 1 1 0 2 2
6-21 0 0 0 1 1
6-24 2 2 0 0 0 2 2
6-28 3 3 0 0 0 3 3
JUN 164 160 4 11 10 1 0 0 0 153 150 3
7-02 1 1 0 1 1 0 0
7-06 1 1 0 0 0 1 1
7-14 2 2 0 0 0 2 2
JUL 4 4 0 1 1 C 0 0 0 3 3 0
TOTAL 1221 1205 16 165 153 12 9 9 0 1047 1043 4
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Westland Canal switched from winter recharge operations to
irrigation delivery on April 21. River flow |evels were high enough
to continue operation of the |adder and bypass for downstream
mgration until My 24. On May 24, the adult |adder and juvenile
bypass were closed and the entire river flow diverted into the
canal for the purpose of blocking all downstream migrants at
Westland. It was anticipated that flows would not be adequate to
allow fall and spring chinook juveniles to mgrate naturally bel ow
Westl and Canal and that either outmgration flow | evels would need
to be enhanced with water from MKay Reservoir or fish would need
to be trapped and haul ed.

Fall chinook juveniles began arriving in l|large nunbers at
Westland on May 26. River flows were at a level that allowed the
| adder and bypass to be re-opened and the fish to mgrate on their
own. Sone fish were diverted into the trap on the norning of May 26
and these were flushed directly back to the river.

On May 28, river levels dropped to a point where water was
needed from McKay Reservoir to enhance downstream migration fl ows.
Water was released at a rate of 100 cfs through June 1. Additional
precipitation in early June increased flows and precluded the need
to trap juvenile spring chinook released in early June. Flows
dropped to a level that required trapping on June 14 and the | adder
and bypass were closed for the rest of the season

Because of excellent flow conditions during the spring
juvenile mgration period, |ow nunbers of juvenile salnonids were
captured at the Westland facility. Small nunbers of non-game and
warmvat er fish were also collected at Wstland, including northern
squawf i sh, chiselmouth, Jlarge scale sucker, bridgelip sucker,
redside shiner (Richardsonius balteatus), vyellow perch (Perca
flavescens), and brown bull head (Lctalurus nebul osus).

The Threem | e Dam west bank juvenile bypass was not operated
during the fall. It opened April 7, 1993 in conjunction with WEI D
irrigation. operations. It was operated, with one exception, in the
25 cfs node until June 16. The facility was operated in the 5 cfs
node from April 12 to 18 for juvenile passage evaluation and from
June 16 until July 26 when it was closed for the season

Transportation Equipnment and Operations

O fish trapped at Threemle Dam 1,528 summer steel head; 38
adult and two jack fall chinook; 280 adult and 26 jack coho; and
1043 adult and four jack spring chinook were haul ed upstream There
were also 220 sumer steelhead and 199 adult and 11 jack fall
chi nook haul ed for brood. Fish were transported from Threem | e Dam
a total of 152 tines on 132 days. The 3,000 gallon liberation unit
was used for 71 trips, including 13 double release site trips, and
one of the 370 gallon units was used for 80 trips. A 3,500 gallon
tanker was al so used for one trip.
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Six upriver release sites were used during the 1991-92 season;
Nolin (PM33), Barnhart (RM 42), Mssion (RM 60), Thornhollow (RM
73.5), Fred Gray's (PM 80) and Bear Creek (PM 87). Barnhart was the
maj or release site used this year. Mst all the fall chinook, coho,
and summer steelhead were released there. Alnpbst half the spring
chinook were also released at Barnhartwith the rest being rel eased
at the upper four sites. There were also 93 sunmer steel head, 47
fall chinook jacks, 62 adult and 142 jack coho, and nine spring
chinook adults released into the forebay at Threemle Dam Table 5
includes release locations and nunbers by species:

_ Adul't hauling information, including dates, tenperatures,
liberation units used and rel ease sites are included in Appendi x B.

Summer steelhead adults were hauled upstream from Threemle
Dam 85 days between Cctober 23, 1992 and May 28, 1993 and 23 trips
were nmade to the Mnthorn holding pond with broodstock between
Novenber 23 and May 11. Fish were released at Threem |l e Dam on 28
days between Decenber 15 and May 12.

Fal | chi nook were haul ed upstream from Threem | e Dam ni ne days
bet ween Cctober 30 and Decenber 1, 1992 and 13 trips were nade to
the Mnthorn holding pond with broodstock between Cctober 27 and
Novenber 17. Fish were released at Threemle Dam on nine days
bet ween Cctober 23 and Novenber 16.

Coho were haul ed upstream from Threem |l e Dam 28 days between
Cct ober 23 and Decenber 30, 1992. Fish were released at Threemle
Dam on 27 days between Cctober 23 and Decenber 28.

Spring chinook were haul ed upstream from Threem | e Dam 48 days
77between April 19 and July 14, 1993, Fish were released at
Threem | e Dam on six days between April 22 and May 19.

Frommd to late May, a total of eight adult spring chinook
nortalities were observed during unloading. There were al so del ayed
nortalities observed during this same period in areas downstream of
the release sites. Oher than this period, fish condition at
rel ease generally appeared good. Only one summer steel head and no
adult fall chinook or coho nortalities were observed. Appendix C
contains the adult transport nortality data.

Only one known summrer steel head kelt was haul ed from Westl and
this year. Steelhead kelts were able to volitionally mgrate during
good spring flow conditions. There were also three spring- chinook

adults trapped at Wstland. Two fish were hauled upstream and
rel eased above Pendl eton and the other was a nortality.

Juveniles were hauled fromwstland 25 days between June 15
and July 30, 1993. Because of excellent flows during the Spring
outmgration period only an estimated 3,228 pounds of fish were
hauled in 25 trips fromWstland to the Umatilla R ver boat ranp
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Table 5. Number of trips and adult fish hauled to each release site on the Umatilla River in 1992-93.

Total Total Summer Spring Fall

Trips Fish Steelhead Chinook Chinook Coho
Release Site Made Released Released Released Released Released
Nolin 9 132 132 0 0 0
Barn hart 89 2231 1390 495 40 306
Mission 1 1 0 1 0 0
Thornhollow 11 119 0 119 0 0
Fred Gray's 13 373 5 368 0 0
Bear Ck. 6 65 1 64 0 0
Minthom Brood Pond 36 436 220 0 210 0
Total 165 3351 1748 1047 250 306




(RM 0.5) Based on species conposition sanpling conducted by
Boni fer/ M nthorn personnel, approximately 89% of the fish
transported from Wstland were juvenile salnonids. Speci es
conposition information is included in Table 6. Juvenile hauling
nortality was substantial during late June due to a conbination of
high water tenperatures and excessive turbidity. Juvenile hauling
information is located in Appendix D

No juvenile salnonids were trapped and hauled from the
Threem le Dam west bank juvenile facility this year. Phase |
exchange flows allowed the facility to be operated in a bypass node
until closure on July 26.
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‘able 6. Species composition of fish sampled at Westland juvenile facility in 1993.

Hatchery Production Natural and Unknown Production Van-game
Total Number and
N o. Fish Per Summer Summer Warmwater
Date Sampled Pound Coho Chinook Steelhead Coho Chinook Steelhead Bull Trout Species
6/15 360 46.5 0 359 0 0 1 0 0 0
6/18 344 38.8 0 339 0 0 0 0 ! 4
6/22 278 41.2 0 276 0 0 1 0 0 !
6/25 233 36.6 0 221 ! 0 4 0 0 7
7/14 209 14.9 0 18 1 0 2 0 0 188
Total 1424 - - - U 17213 7 0 a 0 3 200




DI SCUSSI ON

Moni tori ng

There were questions again this year as to 'the accuracy of
ONRD flow data as well as sone of the initial information fromthe
BR Hydromet system This was a bigger concern | ast year as accurate
flow information on which to base operational decisions is much
nore critical during low flow years than high flow years such as
1993. The Hydronet system is to be conpleted this sunmer and the
gauge station rating curves should be sufficiently devel oped to
provide the accuracy of flow data needed for future operations.
Begi nni ng next project year, all operational flow information will
conme from the Hydromet gauges.

Mgration criteria for both adult and juvenile salnonids are
based on the 1981U.S. Fish and Wldlife report that identifies 150
cfs as the critical flow level for passage through the |ower 30
mles of the Umtilla River. This figure needs to be reeval uated as
flood events over the past three years have radically changed the
channel configuration in this reach

The Hydromet system is also being equipped to record
tenperature data at various gauging stations. The tenperature data
from the Hydromet system will provide a nore conplete tenperature
profile of the lower river for establishing operational guidelines.

Weekly inspections of lower Umtilla River adult passage
facilities revealed nechanical operation problens and inadequate
| adder access and exit conditions. Mechanical problenms with the
| adder gates, primarily at Stanfield and Westl and | adders, did not
allow them to be operated within National Marine Fisheries Service
(NVFS) criteria and precluded cleaning of the trashracks and
attraction flow screens.

At Westland, the hydraulic system for operating the entrance
and weir gates was inoperable the entire year. There were also
nmechanical problens with the gates at the Stanfield |adder. The
el ectric gate nmotors did not operate correctly initially and the
low flow gate janmed in the full open position. These nechanica
problens need nore tinely corrective action so |adders can be
operated and mai ntai ned as designed.

Spring floods deposited |arge anounts of gravel in and around
the ladders at Stanfield, Cold Springs, and Wstland creating poor
access and exit conditions, and possibly, passage barriers. At
Stanfield a large mound of gravel was deposited 1n front of the
high flow entrance gate and NWFS recommended that it not be
oper at ed. At Cold Springs, high water changed the channel
configuration below the dam and bl ocked access to the fish |adder
entrance. Spring chinook were observed bel ow the dam attenpting to
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jump it. There were also large gravel depositions at the fishway
exits at both Westland and Cold Springs |adders. Attenpts were made
to renove these deposits but renoval is difficult except during |ow
flow conditions. All the ladders in the system were conpletely
frozen for a two week period in January.

The Brownel |l diversion dam fishway.was a ngj or passage concern
this year. Debris has a tendency to plug the fishway effectively
bl ocking fish passage in low water situations. The fishway is
|ocated md streamand is difficult to keep open. This ditch is now
bei ng supplied through Phase | and we reconmend that the existing
di version dam structure be either nodified or renoved.

Monitoring of juvenile screen sites and bypasses identified
the sanme two juvenile passage concerns found |ast year: 1) poor
bypass conditions and 2) ineffective screening. Bypass exit
conditions at sone of the smaller diversions are questionable and
one diversion has no bypass or trap. The.concern last year wth
di version screens not being in place at the beginning of irrigation
season was corrected this year.

The Westl and bypass was severely inpacted by gravel deposition
and channel braiding. The bypass had to be excavated three tines
this year and bypass conditions were generally unfavorable nobst of
the spring. The tenporary bypass outfall for the new Stanfield
screen site also had to be excavated after the My fl ooding.

The Cold Springs Canal forebay elevation is not being operated
at criteria levels. The location of the canal gauging station
prevents the canal from being checked to the correct elevations
wi thout inpacting gauge ratings. This has resulted in excessive
vel ocities being observed at the drum screens and inproper flows in
the bypass downwell. The Umatilla TW5 is discussing options to
renmedy this problem including the novenent of the gauging station
to a site below the forebay check structure.

There is still a major problem at the West WIson diversion
regardi ng the size of the drum screen. The screen is undersized and
the screen needs to be pulled out in order to divert the needed
anount of water. The diversion was in operation this year during
the peak fall chinook outm gration and both juvenile fall chinook
and summer steelhead were observed in the ditch and field. An
alternative supply source (Wlson ditch, Stanfield Canal) or |arger
capacity screen facility needs to be developed at this site.

There is still a question as to whether the "3L" punps |ocated
in the lower Umtilla R ver (adjacent to the WEID punps) are
properly screened. An inspection of these punps is needed prior to
next year's snolt mgration season
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VEEI D has now signed a conjunctive use agreenent with BR to use
Phase | to supply additional irrigation water so they should no
| onger need to operate their |ower river punps.

Adult Trapping Facilities and Operati ons

The Threemle Dam east bank adult facility perforned
satisfactorily during the 1992-93 season. The problem identified
the last two years with supply punps stopping during |ow water has
been elimnated now that Phase | is operating and VWEID is not
diverting water from the Threem | e Dam forebay. However, the punps
seemto have | ost capacity and need to be serviced for next year.

The Threemle Dam adult facilities were not opened this year
until COctober 23 due to extrenmely low flows below Threem |l e Dam
Flows did not exceed 2 cfs until October 14. The Phase | exchange
project was initially scheduled to start last fall but was not
finished. 1t began operation in the spring of 1993. The Phase |
project will exchange water wth WEI D whenever they are diverting
and resulting stream flows would be less than 250 cfs. This wll
provide natural stream flows below Threemle Dam on a year round
basis and allow the |adder to be operated whenever needed.

Most of the collection facility inprovenents at Threem |l e Dam
identified |ast year have been conpleted with the exception of the
anesthetic tank system The basket and lift system do not neet
operational needs and have been identified for nodification prior
to next season.

During spring high flow conditions |arge anobunts of debris
becane | odged on the dam and in the | adder approach steps bel ow the
dam Debris plugged the pa&sage openings in the steps causing a
passage inpedinent during low flow conditions. BR crews had to
renove debris from the steps on two separate occasions.

The west bank adult |adder and trap was operated by CTUR
Adult Passage Eval uation personnel for a five-day period. A total
of 117 summer steelhead were collected during the evaluation
period; 17 in the west bank trap and 100 in the east bank trap. The
eval uation continues to re-identify the sane problens wth the west
bank collection facilities as were found the previous two' years.
Trap and Haul operations will continue to take place exclusively at
the east bank unless the east bank facility becones i noperable.

Juvenile Trapping Facilities and Operations

The principal operational problem at the Wstland juvenile
collection facility this year was maintaining the integrity of the
bypass outfall.

G avel accumulation and channel braiding during high flow
conditions both inpacted the facility bypass outfall this year. The
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outfall was excavated on three different occasions and a rock weir
was installed to hel p keep the bypass open. These attenpts all net
with Iimted success. Excavation of the outfall during high flows
is a marginal fix as typically it does not conpletely open the
pipe. The rock weir was buried during the first high water after
installation. Gavel accunulation at the pipe opening creates |ess
than desirable bypass exit conditions, Fish that go through the
bypass are upwelled into shall ow water causing disorientation, and
possibly injury, and making them highly susceptible to predation

The May fl oodi ng al so changed the channel configuration in the
area around the bypass and the main channel is now |ocated sone
di stance behind the outfall. It was decided by the Umatilla
Technical Wrk Goup (TW5 that BR would relocate the outfall back
to the stream bank from its current md-river |ocation sonme tine
this summer.

It was suggested by NWVFS that at high.flows the bypass weir be
conpl etely opened to allow nore flow out the bypass pipe to assist
in keeping the outfall open. This appeared to help the bypass
situation but caused another operational problem Wen the bypass
was operated in this manner the bypass and flap box sunps were both
submerged forcing air and fish into the flap box sunp. This all owed
both adults and juveniles continual access to the flap box sunp,
punpback bay, and punps. Juveniles were observed being punped into
the canal and a limted nunber were recovered from the punpback
bay. In addition, one sumer steel head adult and two spring chinook
adults were recovered from the punpback bay and two spring chinook
adults were recovered from the flap box sunp. This problem was
reduced when the bypass weir was operated under the original
criteria and the sunps were not subnmerged. However, fish have
accessed the punpback bay through this route in past years whenever
wat er discharges through the flap box sunp. The punpback bay
overfl ow boards need to be sealed and the flap box sunp needs to be
screened to preclude fish from accessing the punpback bay.

Fluctuating canal water levels were experienced again this
year. The bypass was inoperable on nunerous occasions during w nter
recharge operations because the canal elevation was too |low Low
canal elevations were also encountered during trapping operations.
The automat ed headgate system has been adjusted to where it can now
mai ntain the forebay elevation within the designed operating range
but the systemis being operated manually rather than automatically
on a regul ar basis.

This year, when we had SWD divert the entire river (-350
cfs) , excessive approach velocities were observed at the drum
screens which resulted in fall chinook juveniles being rolled over
into the canal. The operating criteria of the canal is designed for
flows of approximately 250 cfs. If this excess 100 cfs of water is
taken into the canal, excessive approach velocities my be
experienced over a few days until the river flow drops to 250 cfs.
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If the excess water is not diverted, juveniles will continue to
m grate past Westland Dam into unfavorable flow conditions which
may preclude passage. This operational issue needs to be discussed
by the Umtilla TWG

Trapping at Westland began on June 14 but water continued to
spill the dam until July 2. Consequently, fish continued to pass
bel ow Westland Dam into low flow conditions when it was desired
that they be trapped and haul ed.

H gh water tenperatures at Wstland were a concern again this
year. Even with cool, wet spring and sumer climate conditions
daily tenperatures exceeding 75 F were still recorded. Hgh
tenperatures reduce our ability to trap and hold fish. An attenpt
is made not to handle, trap or haul juveniles when tenperatures
exceed 70 F to mnimze tenmperature related stress and nortality.

In md June, Stanfield Canal broke creating high turbidity
conditions in the lower river. The high turbidity, in conjunction
with tenperatures up to 77 F, caused juvenile salnonid nortality in
the river between Stanfield and Wstland canals. Dead and dying
juveniles were observed in both the river and canal. From June 19
to June 30, an estimated 6,700 out of a total of 75,000 juvenile
sal nonids trapped (8.9% at Wstland were dead prior to | oading.
Excessive losses of these fish were also experienced during
transport and at rel ease.

Addi ti onal rmanagenent decisions regarding the use of the
Westl and trapping facility prior to Phase Il being inplenmented need
to be nade. It is apparent even in good flow and weat her years that
high water tenperatures wll be a problem at Wstland. poor
environmental conditions and limted trapping capacity restrict the
nunber of snolts that can be effectively transported from this
facility. The nunber of snolts encountered during peak juvenile
outm grations exceeds the capabilities of the facility and efforts
should be made to supply the water needed to allow these fish to
mgrate volitionally.

Most itenms identified for inmprovement |ast year at Westland
were addressed including a supplenmentary water supply plunbed off
the existing subrersible sunp punp.

I mpl ementation of Phase | this spring elimnated the problens
with |ow forebay |evels experienced in past years at the Threemle
Dam west bank juvenile facility. Wth the Phase | exchange, enough
water remains in the river below Threem | e Dam that the west bank
juvenile facility can be operated in a bypass node the entire
season and no trapping should be required except for research

purposes.
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Transportation Equi pnent and Operations

Project hauling equipnent was %enerally adequate for adult
transport needs in 1992-93. The snal exit ports on the trailers
still require us to use the 3,000 gallon tanker to haul chinook

The lower river adult release sites were not adequate this
year. Barnhart was the only useable site for nost of the year and
access was poor during snow and high water. The Nolin release site
had to be relocated upstream It was only accessible with the
trailers and just for a short tine before it became unuseable. Two
of the three upriver locations have devel oped release sites and
access was not a problem Simlar permanent, developed release
sites are needed in the lower river to alleviate the continued
| ogi stical problens associated with adult releases.

After Decenber 1, summer steelhead adult release criteria
called for fish to be released at Threemile Dam if flows of over
150 cfs were anticipated for the subsequent 30 days. Because of |ow
early season returns the decision was nmade between ODFW and CTU R
that only hatchery origin steel head would be released at Threenile
Dam if the criteria was net and all naturally produced steel head
woul d be haul ed above Stanfield Dam Rel eases at Threem | e Dam were
di scontinued on March 15 in anticipation of irrigation season
beginning in md April. Spring rains reduced irrigation w thdrawals
and maintained river flows at criteria levels until md Miwy. Radio
telemetry data being collected by CTUR Passage Evaluation
personnel should help refine adult release criteria.

Spring chinook adult release criteria called for fish to be
rel eased bel ow Pendl eton until either May 15 or flows dropped bel ow
150 cfs. Flows remmined above 150 cfs throughout the spring and
adults were transported to Barnhart through May 15 and then haul ed
to three release sites in the upper river beginning My 16.

Al fish rel eased above Pendl eton were marked (right opercle)
to differentiate upriver and downriver release locations so the
i mpact of release |location on fallback and prespawn nortality rates
can be determined. Data will not be available until after spawning
season and will be included in the CTU R Passage Eval uation report.

It has been suspected in past years that a | arge nunber of the
spring chinook released at Barnhart and Nolin fall back below
Stanfield Dam and are unable to mgrate back upstream to adequate
hol di ng and spawni ng areas. This year, adults have been observed in
Westland Canal, in the Wstland juvenile facility, below Wstland
Dam below Cold Springs Dam at various other water diversions in
the lower river, and two confirmed fallbacks from the upper river
were recaptured in the Threem | e Dam east bank trap. Prelimnary
mark information shows that fish released both above and bel ow
Pendl eton are falling back.
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In md May, adult spring chinook nortalities were observed at
rel ease on three separate occasions. A total of eight were counted
at rel ease but delayed nortality reports in areas downstream of the
rel ease sites suggest that the nortality was higher. A conbination
of marginal tenperature differentials (-10 F) and large | oads
apparently contributed to this nortality.

Adults returning to Threem | e Damcontinue to be anesthetized
with carbon dioxide (C02). Electra-anesthesia was |ooked into this
year as a possible alternative to C2. In a hatchery environnent,
it appears that electro-anesthesia is quicker and |l ess stressful to
the fish. However, concerns have been raised about the use of
el ectro-anesthesia in a nultiple species, river run situation and
its post release inpacts. Until nore information is available, CO2
will continue to be used at Threem |l e Dam

A Pescal ator fish punp was purchased for Westland to repl ace
the Neilsen fish punp used in previous years. The Pescalator is
designed to be easier on fish by transporting them with an auger
arrangenment in unpressurized conpartnents where they remain in
water the whole tine. However, the Pescalator was,ineffective in
| oadi ng production nunbers of fish. Fish do not enter the nouth of
the unit volitionally and need to be forced into the unit which
el i mnates the advantage of reduced handling stress to the fish. In
one test, it took two hours to |oad approximtely 500 pounds of
fish and an estimated 200 pounds still remained in the pond that
had to be netted. In two other tests, with smaller nunbers of fish
no fish could be effectively |loaded with the unit. Further testing
of the wunit is needed to see if it. can be made to perform
satisfactorily. W recomrend that a Neil sen punp be stationed again
at Westland next year in case we continue to experience |oading
problens with the Pescal ator.

Juvenil es trapped and haul ed from Wstland were to be rel eased
at the Umatilla R ver boat ranp (RM 0.5) unless flows dropped bel ow
50 cfs. Wth the Phase | exchange program late spring and early
summer flows remained above this level. However, adverse release
tenperatures were noted again this year with tenperatures over 70
F being recorded at the Umatilla River boat ranp. Fish were haul ed
and released during norning hours to mnimze exposure to high
t enper at ur es.

Even if peak juvenile outm grations are bypassed at Westl and,

Trap and Haul operations will continue to take place during the
downside of the outmgration in early sumer. This means that
hauling fish under excessive tenperature conditions will becone the

norm There is much to be |earned about tenperature, turbidity, and
transport density relationships wunder river run conditions. W
recommend further hauling studies be conducted to evaluate the
effects of these relationships and of hauling m xed species groups
on fish survival
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Appendix A. 1992-93 UMATILLA RIVER WATER PARAMETER DATA

3MD TEMPS FLOW @ FLOW @ FLOW @ SFC csc WLC FLOW@

DATE C F UMATILLA  PNDLTN YOAKUM FLOWS FLOWS FLOWS ECHO
16-Sen—-92 15.0 59.0 2 45 100 60 40
|7—Sep-92 15.3 59.5 1 46 96 96
18-Sep-92 15.8 60.4 ! 43 74 74
1S-Sep-92 16.7 62.1 1 NA
20-Sep—-92 17.8 64.0 1 NA
21-Sep-92 18.9 66.0 1 39 67 67
22-Sep-92 19.3 66.7 1 39 ‘85 65
513-Sep-92 19.4 66.9 1 39 63 63
F4-Sep-92 18.5 65.3 1 51 56 56
25 _Sep—92 17.2 63.0 1 56 58 58
26-Sep—92 16.8 62.2 1 NA
27-Sep-92 16.3 61.3 1 NA
28-Sep-82 16.1 61.0 1 48 58 58
29-Sep-92 16.0 60.8 | 48 58 58
30—Sep-92 15.5 59.9 1 48 58 58
D1-0ct—92 16.2 515 I 16 54 54
02-0ct—92 17.0 62.6 45 53 53
03-0ct-92 16.2 61.2 NA
04 —Oct-92 16.1 61.0 72 72
05-0ct—92 15.5 59.9 61 67 67
06-0Oct—92 14.7 58.5 63 60 60
07-0Oct-92 13.8 56.8 59 58 58
08-0Oct—92 13.0 55.4 59 56 56
0S-0tt-92 13.7 56.7 57 54 54
10-0ct—92 14.2 57.6 NA
ll-act-92 14.7 58.5 1 NA
12-0ct—-92 13.7 56.7 1 56 53 53
13-0ct—-92 14.3 57.7 54 53 53
14-0ct-92 13.5 56.3 6 56 51 51
15-0ct—92 12.8 55.0 44 57 53 53
16— 0ct-92 11.7 53.1 44 57 56 56
17-0ct—92 11.2 52.2 59 NA
18-0ct-92 11.6 52.9 51 - NA
19-0Oct-92 12.5 54.5 51 59 56 56
20-0Oct-92 13.2 55.8 51 57 56 56
21-0ct-92 14.1 57.4 49 56 53 53
22-0ct-92 13.8 56.8 52 59 58 58
23-0ct-92 13.8 56.8 58 59 56 56
24-0Oct—92 13.5 56.3 62 NA
25-0ct-92 13.1 55.6 60 NA
26—0ct-92 12.7 54.9 57 57 54 54
27-0Oct-92 12.2 54.0 55 59 54 54
28-0ct—-92 11.5 52.7 61 59 54 54
29-0ct—92 11.0 51.8 61 64 60 60
30-0ct—92 11.1 52.0 62 88 69 69
31-0ct-92 11.2 522 99 NA
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Appendix A. (CONTINUED)

3MDTEMPS FLOW@ FLOW@ FLOWQ@ SFC csc WLC FLOWG@

DATE ] F UMATILLA PNDLTN YOAKUM FLOWS FLOWS FLOWS' ECHO
Ol-Nov-92 11.4 52.5 146 114 110 110
02— Nov-92 11.5 52.7 1% 108 113 113
03— Nov--92 10.7 51.3 168 99 110 110
04—~ Nov~92 10.2 50.4 171 102 108 108
05—Nov-92 10.4 50.7 166 99 120 120
06—~ Nov—-82 10.2 50.4 162 NA
07— Nov-82 10.6 511 165 NA
08— Nov-92 10.3 50.5 167 NA
09— Nov—-92 9.3 48.7 182 192 169 54 115
10-Nov-92 8.1 46.6 268 212 281 119 162
11-Nov-82 7.1 44.8 224 186 281 150 131
12— Nev-92 7.9 46.2 181 162 264 160 104
13- Nov-~-92 8.8 47.8 150 157 253 166 87
14—-Nov-92 9.6 49.3 130 162 175 146 29
15—Nov-92 10.0 50.0 103 146 NA
16—Nov-92 10.1 50.2 94 168 172 146 26
17—-Nov—-92 9.9 49.8 85 157 167 160 7
18— Nov-~-92 9.6 49.3 68 152 166 164 2
19— Nov-92 9.2 48.6 75 147 156 150 6
20— Nov—-92 8.5 47.3 64 162 166 154 12
21—Nov-92 7.9 46.2 69 NA
22—~ Nov—92 8.2 46.8 72 NA
3—-Nov-92 8.0 46.4 347 685 617 174 443
24—~ Nov—-82 5.4 41.7 516 425 429 168 261
25—-Nov—-92 4.3 39.7 271 331 337 188 149
26— Nov—-92 4.6 40.3 201 186 NA
27— Nov—-392 4.7 40.5 167 242 241 190 51
8—Nov-82 5.1 41.2 126 NA
29— Nov—-92 5.5 41.9 137 NA
30— Nov—-92 5.9 42.6 187 307 302 215 87
01-Dec-92 5.6 42.1 164 307 289 210 79
02~Dec-92 5.5 41.9 165 315 297 215 82
03-Dec—-92 4.1 39.4 164 299 289 210 79
04—Dec—-92 2.9 37.2 192 263 272 32 240
05— Dec—-R2 2.1 35.8 343 28 NA
06— Dec—9 1.5 34.7 301 26 NA
07-Dec—92 1.5 34.7 299 219 256 32 224
08-Dec-92 1.5 34.7 285 205 237 237
09-Dec—-92 2.2 36.0 301 219 241 32 209
10-Dec-92 3.5 38.3 274 198 234 122 112
11-Dec—-92 3.8 38.8 249 227 237 52 185
12-Dec-92 4.3 39.7 275 104 NA
13-Dec—-92 4.4 39.9 223 124 NA
14-Dec~-92 4.8 40.6 165 250 272 174 98
15-Dec-92 5.0 41.0 140 375 293 208 85
16-Dec—-92 4.5 40.1 289 505 461 205 256
17-Dec—-92 3.9 39.0 344 458 461 200 261
18—Dec—-92 3.6 38.5 307 425 434 208 226
19-Dec-92 2.7 36.9 265 208 NA
20—-Dec~92 3.2 37.8 230 210 NA
21-Dec—-92 4.3 39.7 219 323 351 210 141
22-Dec—-92 5.4 41.7 187 315 332 208 124
©3-Dec—-92 6.0 42.8 177 340 328 205 123
R4-Dec-92 6.2 43.2 236 469 434 200 234
25—-Dec—-92 5.2 41.4 329 200 NA
26— Dec—92 4.9 40.8 309 198 NA
R7-Dec—92 5.4 41.7 312 198 NA
28-Dec—-92 51 41.2 331 425 429 200 229
29— Dec—92 3.8 38.8 304 414 413 200 213
30— Dec—92 2.7 36.9 301 385 404 131 273
B31-Dec-92 1.8 35.2 370 348 369 52 317




Appendix A. (CONTINUED)

3MD TEMPS FLOW@ FLOW@ FLOW@ SFC CSC WLC FLOW@®@

DATE c F UMATILLA PNDLTN YOAKUM FLOWS FLOWS FLOWS ECHO
01-Jan-93 1.5 34.7 417 27 NA
02-Jan-93 1.5 34.7 448 17 NA
03-Jan-93 1.2 34.2 389 23 NA
04-Jan-93 1.5 34.7 381 284 289 23 266
05-Jan-93 1.6 34.9 370 257 285 23 262
06-Jan—-93 0.6 33.1 352 234 276 0 276
07-Jan-93 0.2 32.4 352 234 276 0 276
08-Jan-93 0.1 32.2 352 234 272 0 272
0S-Jan-93 0.1 32.2 352 0 NA
lo-Jan-93 0.0 32.0 352 0 NA
11  -Jan-93 0.2 32.4 352 234 272 0 272
12-Jan-93 0.2 32.4 356 234 272 0 272
13-Jan-93 -0.1 31.8 359 234 272 0 272
14-Jan-83 0.0 32.0 359 0 NA
15-Jan-93 0.1 32.2 359 0 NA
16-Jan-93 0.4 32.7 359 0 NA
17-Jan-93 0.4 32.7 359 0 NA
18-Jan-93 0.8 33.4 359 0 NA
19-Jan-83 0.8 33.4 359 234 272 0 272
20-Jan-93 1.2 34.2 396 1062 272 0 272
21-Jan-93 0.7 33.3 1212 1013 748 0 748
22-Jan-93 0.7 33.3 1565 618 568 0 568
23-Jan-93 0.6 33.1 1408 0 NA
24-Jan-93 1.8 35.2 1014 0 NA
25-Jan-93 3.3 37.9 802 573 563 0 563
26-Jan-93 5.4 41.7 991 967 950 0 950
27-Jan-93 4.5 40.1 967 796 774 50 724
28-Jan-93 4.5 40.1 806 702 667 49 618
29-Jan-93 5.0 41.0 758 651 629 48 581
30-Jan-93 5.2 41.4 717 49 NA
31-Jan-93 5.3 41.5 689 49 NA
01-Feb-93 5.2 41.4 653 436 522 55 467
02-Feb~-93 4.9 40.8 640 405 477 55 422
03-Feb-93 4.5 40.1 717 ° 385 445 54 391
04 -Feb-93 4.6 40.3 700 366 419 148 271
J5-Feb-93 4.5 40.1 353 340 399 208 191
J6-Feb-93 5.1 41.2 264 215 NA
J7-Feb-93 5.7 42.3 276 221 NA
08-Feb-93 5.5 41.9 324 425 440 230 210
J9-~Feb-93 5.9 42.6 361 505 522 221 301
10-Feb-93 6.3 43.3 663 702 617 224 393
11-Feb-93 6.1 43.0 682 739 648 224 424
12-Feb-93 6.6 43.9 616 739 688 224 464
13-Feb-93 6.8 44.2 647 NA
14-Feb-93 6.9 44.4 743 NA
15-Feb-93 5.6 42.1 690 224 NA
16-Feb-93 3.3 37.9 407 493 551 224 327
17-Feb-93 1.4 34.5 523 405 477 49 42E
18-Feb-93 1.2 34.2 670 395 456 46 41c
19—-Feb—-93 0.9 33.6 523 375 429 46 38¢
20-Feb-93 2.2 36.0 498 37 NP
21—-Feb-93 2.9 37.2 470 33 NP
22-Feb-93 3.2 37.8 422 315 360 62 29¢
23-Feb-93 3.5 38.3 346 299 341 139 20z
24-Feb-93 2.8 37.0 311 307 346 34¢
25-Feb-93 1.6 34.9 373 257 332 33:
26-Feb-93 1.4 34.5 413 250 328 321
27-Feb-93 1.3 34.3 410 N/
28-Feb-93 0.8 33.4 410 N¢#




Appendix A. (CONTINUED)

3MD TEMPS FLOW@ FLOW@ FLOWQ@ SFC csc WLC FLOW @
DATE C F UMATILLA PNDLTN YOAKUM FLOWS FLOWS FLOWS ECHO
J1-Mar-93 0.7 33.3 410 242 328 328
J2- Mar- 93 1.0 33.8 410 250 328 328
33— Mar- 93 2.2 36.0 403 219 328 48 280
04— Mar- 93 3.4 38.1 370 263 323 48 275
95— Mar- 93 51 41.2 627 796 706 52 654
36— Mar- 93 5.9 42.6 1417 170 NA
J7— Mar- 93 6.4 43.5 1651 172 NA
8- Mar- 93 6.0 42.8 1822 1697 1567 1567
39— Mar- 93 6.0 42.8 1717 1484 1453 198 1255
lo-Mar-93 5.9 42.6 1446 1278 1279 218 1061
11-Mar-93 6.2 43.2 1320 1368 1307 215 1092
12-Mar-93 5.8 42.4 1077 1249 1307 230 1077
13-Mar-93 6.0 42.8 927 227 NA
14-Mar-93 7.6 45.7 803 NA
15-Mar-93 8.6 47.5 856 1220 1307 239 1068
16-Mar-93 7.6 45.7 1894 2944 2064 221 1843
17-Mar-93 6.4 43.5 2246 2148 1920 23s 1681
18-Mar-93 7.2 45.0 2513 1763 2328 215 2113
18—-Mar-93 7.8 46.0 4532 4804 4752 227 4525
20—-Mar-83 8.3 46.9 4212 236 NA
21—-Mar-83 7.9 46.2 4458 224 NA
22—-Mar- 93 7.8 46.0 3605 3948 3819 251 3568
23— Mar- 93 8.7 47.7 3614 2867 3870 251 3619
24— Mar- 93 7.1 44.8 4624 4599 6661 227 6434
25— Mar- 93 6.5 43.7 4819 4576 5546 251 5295
26—Mar—-93 7.8 46.0 3788 3292 4117 251 3866
27—Mar— 93 8.4 47.1 3076 251 NA
28— Mar- 93 8.8 47.8 2873 NA
29— Mar- 93 8.8 47.8 2687 1138 2750 2750
30—-Mar-83 7.8 46.0 2433 990 2367 2367
31-Mar-93 8.7 47.7 2062 880 2167 2167
01 -Apr-93 2072 990 2263 2263
02~-Apr- 93 9.8 49.6 2742 1797 3060 3060
03-Apr-93 9.7 49.5 2707 , NA
04-Apr-93 8.6 47.5 3924 172 NA
05-Apr-93 7.5 45.5 3790 3819 4215 172 4043
06-Apr-93 8.0 46.4 2941 1542 3154 215 2939
07-Apr-93 9.1 48.4 2348 1087 2695 230 2465
08-Apr-93 10.1 50.2 2282 1165 2709 230 2479
09— Apr—93 8.8 47.8 2982 3269 ‘3651 227 3424
10—-Apr—-93 8.7 47.7 3461 236 NA
1 I-Apr-93 a.2 46.8 3286 230 NA
12-Apr-93 8.4 47.1 3058 1220 3554 236 3318
13-Apr-93 9.1 48.4 2505 1062 2860 230 2630
14—-Apr—-93 9.0 48.2 2310 945 2777 242 2535
15-Apr-93 10.3 50.5 2149 837 2547 236 2311
16-—-Apr— 93 9.4 48.9 2003 757 2496 2496
17-Apr-93 10.1 50.2 1721 233 NA
18-Apr— 93 10.1 50.2 1843 23s NA
19-Apr—-93 10.0 50.0 2052 990 2601 236 2365
20— Apr—93 10.5 50.9 1850 1249 1932 239 1693
21-Apr-93 11.6 52.9 1659 1220 1918 236 124 1558
22-Apr-93 11.8 53.2 1637 1249 1928 236 124 1568
23—-Apr— 93 10.3 50.5 1644 1278 1887 236 140 1511
24-Apr—-93 11.4 52.5 1486 162 NA
25-Apr-93 12.0 53.6 1385 61 162 NA
26—Apr— 93 11.6 52.9 1684 1602 2212 61 236 162 1753
27-Apr-93 11.0 51.8 1779 1484 2039 61 23s 186 1553
28—-Apr-93 10.6 51.1 1709 1400 2100 61 236 186 1617
29—-Apr—93 11.3 52.3 1634 1338 2003 61 236 186 1520

30--Apr-93 11.9 53.4 2378 2620 2874 62 227 186 2399




Appendix A. (CONTINUED)

3MD TEMPS FLOW®@ FLOW@ FLOW®@ SFC CsC WLC FLOW @

DATE C F UMATILLA PNDLTN YOAKUM FLOWS FLOWS FLOWS ECHO
OT-May-93 T0.5 50.9 3067 60 227 186 NA
02-May-93 11.0 51.8 2773 69 236 186 NA
03-May—-93 10.5 50.9 2721 3136 3046 69 239 181 2557
04—May-93 8.8 47.8 3669 6454 7058 51 218 155 6634
05-May-93 9.3 48.7 9170 5720 7446 51 215 109 7071
06-May—93 10.6 51.1 7350 4781 5725 51 218 112 5344
07-May--93 9.5 49.1 4835 4466 5041 51 227 125 4638
08— May—-93 10.1 50.2 4142 50 218 130 NA
0S-May-93 10.8 51.4 3302 5 215 128 NA
lo-May-93 13.3 55.9 2417 1513 2380 49 224 124 1983
11-May-93 15.1 59.2 2071 1697 2405 69 236 161 1939
12-May-93 15.6 60.1 2189 1938 2601 a7 230 173 2111
13-May-93 15.8 60.4 1875 1513 2328 118 221 202 1787
14-May-93 15.7 60.3 1426 1307 1851 116 227 220 1288
15-May-93 16.1 61.0 1115 116 236 246 NA
16-May-93 16.4 61.5 845 116 230 250 NA
17-May-93 17.4 63.3 611 720 1095 04 224 246 521
18-May-93 18.5 65.3 453 618 950 10 232 608
19— May-93 19.0 66.2 545 530 852 05 232 515
20—May-93 18.6 65.5 469 493 760 05 239 416
21-May-93 18.3 64.9 388 436 680 05 221 233 115
22-May-93 17.5 63.5 252 03 218 239 NP
23-May-93 18.1 64.6 218 94 212 205 NA
24— May-93 19.0 66.2 179 277 534 81 200 167 86
25-May-93 19.7 67.5 128 415 592 97 218 277
26-May-93 19.1 66.4 241 395 557 100 189 268
27-May-93 19.6 67.3 244 348 522 101 212 209
28-May-93 18.4 65.1 255 340 522 118 215 189
29-May-93 17.4 63.3 278 375 545 118 215 212
30-May-93 18.5 65.3 281 307 494 118 212 164
31-May-93 18.8 65.8 271 284 461 113 189 159
OT-Jun-93 175 63.5 302 340 534 113 189 232
02-Jun-93 17.0 62.6 421 385 455 98 167 190
03-Jun-93 17.2 63.0 350° 385 414 91 167 156
04—-Jun-83 17.2 63.0 434 618 654 80 167 407
05-Jun-93 17.7 63.9 474 80 167 NA
06-Jun-93 19.0 66.2 444 74 155 NA
07-Jun-93 17.1 62.8 477 618 673 80 152 441
oa-Jun-93 15.1 59.2 495 588 693 75 167 451
09-Jun-93 16.9 62.4 397 530 648 95 167 386
10-Jun-93 17.5 63.5 320 469 592 102 182 308
[1-Jun-93 17.2 63.0 278 404 522 110 215 197
12-Jun-93 16.5 61.7 275 122 218 NA
13-Jun—-83 17.9 64.2 258 121 215 NA
14—Jun—-93 19.9 67.8 203 323 409 118 215 76
15-Jun-93 20.4 68.7 159 292 3%4 128 222 44
16-Jun-93 19.5 67.1 158 264 429 127 222 80
17-Jun-93 20.8 69.4 141 250 360 140 205 15
18-Jun-93 22.0 71.6 142 263 472 0 225 247
19-Jun-93 22.5 72.5 203 0 225 NP
20-Jun-93 22.5 72.5 123 0 250 NP
21-Jun-93 20.7 69.3 156 168 472 100 250 122
22-Jun-93 17.3 63.1 201 212 477 108 239 130
23-Jun-93 16.4 61.5 181 192 404 109 239 56
24-Jun-93 17.8 64.0 119 174 389 102 239 48
25-Jun-93 19.3 66.7 149 147 369 239 130
26-Jun-93 21.7 71.1 107 98 235 NA
27-Jun-93 21.5 70.7 99 120 233 NA
28-Jun-93 19.7 67.5 91 114 419 123 232 64
29-Jun-93 18.7 65.7 109 111 3%4 115 229 5¢c
3C-Jun-93 19.6 67.3 95 102 379 116 222 41




ppendix A. (CONTINUED)

3MD TEMPS FLOW@ FLOW@ FLOWQ@ SFC csc WLC FLOW @

DATE C F UMATILLA  PNDLTN YOAKU M FLOWS FLOWS FLOWS ECHO
01-Jul-93 20.4 68.7 79 96 369 127 208 34!
02—-Jul-93 20.4 68.7 79 93 337 124 188 25
03-Jul-93 19.4 66.9 83 118 216 NA
04-Jul-93 19.8 67.6 79 117 193 NA
05-Jul-93 20.1 68.2 a2 115 184 NA
06~Jul-93 20.1 68.2 78 108 310 116 178 16
07~Jul-93 20.3 68.5 81 105 314 115 171 28
08-Jul-93 20.9 69.6 a7 99 346 109 193 44
0S-Jul-93 21.2 70.2 84 96 409 102 210 97
10-Jul-93 20.6 69.1 83 102 224 NA
[1-Jul-93 20.2 68.4 91 103 236 NA
12-Jul-93 19.5 67.1 102 86 399 101 237 61
13-Jul-93 19.3 66.7 110 86 374 97 220 57
14-Jul-93 19.7 67.5 111 105 424 95 202 127
15-Jul-93 19.5 67.1 167 96 374 95 199 80
16-Jul-93 19.2 66.6 108 93 345 95 207 43
17-Jul-93 18.7 65.7 105 95 198 NA
18-Jul-93 19.5 67.1 114 98 178 NP
19—~Jul-93 20.1 68.2 110 86 297 95 171 31
20-Ju!-93 19.5 67.1 117 74 319 92 187 4c
21 ~Jul-93 19.2 66.6 118 91 185 NP
22-Jul-93 20.2 68.4 126 99 268 91 150 27
23-Jul-93 20.6 69.1 114 83 272 97 128 47
24-Jul-93 20.0 68.0 110 97 144 NP
25-Jui—-93 19.4 66.9 114 96 151 NP
26-Jul-93 NA NA 128 96 285 93 146 4€
27-Jul-93 NA NA 122 83 268 91 137 4c
28-Jul-93 NA NA 108 83 272 92 134 46
29-Jul-93 NA NA 100 74 281 94 160 27
30-Jul-93 NA NA 96 72 332 105 185 42
31 —Jul-93 NA NA 95 110 192 NA
01 -Aug-93 NA NA 104 7 333 115 199 18
02—-Aug-93 NA NA 102 73 327 115 208 4
03-Aug-93 NA NA 99 70 316 115 178 23
04-Aug-93 NA NA 104 ° 68 323 114 184 25
05-Aug-93 NA NA 103 63 322 113 185 24
06-Aug-93 NA NA 99 57 334 116 191 27
07-Aug-93 NA NA 98 59 352 121 202 29
08-Aug-93 NA NA 104 57 349 121 203 25
0S-Aug-93 NA NA 107 58 339 114 198 27
1 O-Aug-93 NA NA 114 56 338 107 203 28
11 -Aug-93 NA NA 97 54 335 105 199 31
12-Aug-93 NA NA 92 51 329 104 179 46
13-Aug-93 NA NA 102 50 315 02 183 30
14—Aug-93 NA NA 111 50 275 01 175 -1
15-Aug-93 NA NA 119 53 280 02 195 -17
16-Aug-93 NA NA 118 343 530 97 168 265
17-Aug-93 NA NA 470 162 297 92 140 65
18-Aug-93 NA NA 199 107 217 86 142 -11
19-Aug-93 NA NA 127 92 207 a2 149 -24
20-Aug-93 NA NA 111 86 188 81 142 ~35
21 -Aug-93 NA NA 101 80 173 79 124 -30
22-Aug-93 NA NA 89 77 170 81 114 -26
23-Aug-93 NA NA 84 71 180 83 124 =210
24-Aug-93 NA NA 78 72 200 86 142 -21
25-Aug-93 NA NA 80 71 217 83 159 -25
26-Aug-93 19.0 66.2 74 69 223 86 157 -20
27-Aug-93 19.3 66.7 76 66 219 88 156 -25
28-Aug-93 20.3 68.5 78 65 255 87 185 -17
29-Aug-93 19.7 67.5 a3 64 261 a7 203 -2
30-Aug-93 20.0 68.0 85 59 234 a5 177 -28
31 -Aug-93 20.5 68.9 83 62 235 84 166 -5




Appendi x B. 1992-93 THREEM LE DAM ADULT TRANSFORTATI ON SUMVARY

DATE LOADI NG RELEASE NUMBER RELEASE LI BERATI ON
SI TE TEMP. SI TE TEMP. HAULED SITE UNI'T
10-23 56 55 3 BARNHART TANKER
10-26 55 53 7 BARNHART TANKER
10-27 54 54 2 M NTHORN TANKER
10- 29 53 52 1 BARNHART TANKER
10-30 52 43 5 BARNHART TANKER
ocToBER TOT AL 18
11-2 53 50 26 BARNHART TANKER
11-2 53 54 28 M NTHORN TANKER
11-3 50 48 91 BARNHART TANKER
11-3 50 54 36 M NTHORN TANKER
11-4 50 47 18 BARNHART TANKER
11-4 50 54 17 M NTHORN TANKER
11-5 51 49 13 BARNHART TANKER
11-5 51 54 16 M NTHORN TANKER
11-6 50 48 13 BARNHART TANKER
11-6 50 52 23 M NTHORN TANKER
11-8 50 48 1 6 BARNHART TANKER
11-8 50 52 29 M NTHORN TANKER
11-9 48 44 24 BARNHART TANKER
11-9 48 52 28 M NTHORN TANKER
11-10 45 44 5 BARNHART TANKER
11-10 45 49 7 M NTHORN TANKER
11-11 43 48 3 M NTHORN TANKER
11-13 47 47 24 BARNHART TANKER
11-13 47 52 9 M NTHORN TANKER
11-16 50 47 53 BARNHART TANKER
11-16 50 52 10 M NTHORN TANKER
11-17 49 45 13 BARNHART TANKER
11-17 49 51 2 M NTHORN TANKER
11-18 50 47 8 BARNHART TANKER
11-19 43 45 7 BARNHART TANKER
11-20 49 43 8 BARNHART TANKER
11-23 48 43 3 BARNHART TANKER
11-23 48 NA 1 M NTHORN TANKER
11-24 46 44 3 BARNHART TANKER
11- 25 46 43 4 BARNHART TANKER
11-27 40 29 1 BARNHART TRAI LER
11-30 41 40 3 BARNHART TRAI LER
11-30 41 &0 1 M NTHORN TRAI LER
NOVEMBER TOTAL 543



Appendi x B. (continued)

DATE LOADL NG RELEASE NUVBER RELEASE LI BERATI ON
SI TE TEMP. SI TE TEWP. HAULED SITE UNI T
12-1 42 40 8 BARNHART TRAI LER
12-2 42 33 2 BARNHART TRAI LER
12-14 41 41 1 NOLI N TRAI LER
12-15 41 39 1 BARNHART TRAI LER
12-17 38 37 1 BARNHART TRAI LER
12-18 38 37 1 NOLI N TRAI LER
12-24 43 39 9 BARNHART TANKER
12-28 41 319 12 BARNHART TANKER
12-28 41 39 2 M NTHORN TANKER
12-20 35 34 4 NOLI N TRAI LER
DECEMBER TOTAL 41
| -25 38 42 1 BARNHART TRAI LER
1- 26 41 39 1 BARNHART TRAI LER
{-95 39 3 3 BARNHART TRAI LER
[-29 41 41 4 BARNHART TRAI LER
JANUARY TOTAL 9
5_4 42 40 62 NOLI N TRAI LER
5_1 40 44 8 M NTHORN TRAI LER
2-2 41 38 8 BARNHART TRAI LER
2-5 39 36 5 BARNHART TRAI LER
2-8 40 38 29 NOLI N TRAI LER
2-g 41 42 17 NOLI N TRAI LER
2-10 43 42 2 NOLI N TRAI LER
2_11 43 43 11 BARNHART TRAI LER
2-11 43 44 4 M NTHORN TRAI LER
2-12 43 42 6 NOLI N TRAI LER
2-14 43 43 5 M NTHORN TRAI LER
216 36 34 11 NOLI N TRAI LER
2-19 33 33 1 BARNHART TRAI LER
FEBRUARY TOTAL 169
3-5 38 42 20 BARNHART TRAI LER
3-5 38 48 1 M NTHORN TRAI LER
3-8 40 40 31 BARNHART TRAI LER
3-8 4 42 15 BARNHART TRAI LER
3-8 42 42 15 M NTHORN TRAI LER
3.9 43 42 5 BARNHART TRAI LER
3-10 41 42 5 BARNHART TRAI LER
3-11 42 42 13 BARNHART TRAI LER
3-12 11 38 9 BARNHART TRAI LER
3-12 € MI A TRAI LER



Appendis B, (zontinued)

DATE LOADING RELEASE NUVBER RELEASE L1 BERATI ON
SITE TEMP. SITE TEMP. HAULED SITE UNIT
3-14 42 NA 34 BARNHART TRAI LER
3-15 48 44 46 BARNHART TRAI LER
3-15 48 NA 13 M NTHORN TRAI LER
3-16 44 N A 34 BARNHART TRAI LER
3-17 NA 42 39 BARNHART TRAI LER
3-19 46 45 19 BARNHART TRAI LER
3-19 46 42 9 M NTHORN TRAI LER
3-23 49 45 2 7  BARNHART TRAI LER
3-23 49 NA 8 M NTHORN TRAI LER
3-24 45 N A 18 BARNHART TRAI LER
3-29 49 45 140 BARNHART TANKER
3_=g 43 N A 30 M NTHORN TRAI LER
3-30 48 45 93 BARNHART TANKER
3-30 48 NA 16 M NTHORN TRAI LER
3-31 49 48 54 BARNHART TANKER
3-31 £ NA 7 M NTHORN TRAI LER
MARCH TOTAL 723
------------------------------------------------------------ Mme--- ----V---- ___.
4-1 48 49 a3 BARNHART TANKER
4-| 48 NA 14 M NTHORN TRAI LER
4-2 50 47 - 122 BARNHART TANKER
4-2 50 51 34 M NTHORN TRAI LER
4-3 51 47 5 0 BARNHART TANKER
4-4 45 NA 32 BARNHART TRAI LER
4-5 45 43 5 BARNHART TRAI LER
4-6 42 NA 11 BARNHART TRAI LER
4-7 50 47 21 BARNHART TRAI LER
4-3 48 46 53 BARNHART TANKER
4-8 48 NA 12 M NTHORN TRAI LER
4-9 47 45 46 BARNHART TANKER
4-11 44 NA 18 BARNHART TRAI LER
4-12 44 N A 12 BARNHART TRAI LER
4-13 46 47 25 BARNHART TRAI LER
4- 14 NA NA 22 BARNHART TRAI LER
4- 15 50 48 34 BARNHART TRAI LER
d- 15 50 48 4 M NTHORN TRAI LER
4-16 49 47 17 BARNHART TRAI LER
d- 18 48 49 30 BARNHART TRAI LER
4-11 49 46 10 BARNHART TRAI LER
4- 20 50 47 8 BARNHART TRAI LER
4-20 50 50 4 M NTHORN TRAI LER
4-21 50 47 23 BARNHART TRAI LER
4-95 54 47 14 BARNHART TANKER
4-22 54 N A 4 M NTHGRN TRAI LER
4-23 &0 37 16 BARNHART TRAI LER
4-25 50 45 32 BARNHART TANKER
4-25 50 2 2 1 BARNHxRT TRAI LER



Appendix B. (continued)

DATE LOADI NG RELEASE NUVBER RELEASE LI BERATI ON
SI TE TEWP. SI TE TEMP. HAULED SITE UNIT
4-26 50 48 2 M NTHORN TRAI LER
d-27 51 50 8 BARNHART TANKER
4-28 51 47 9 BARNHART TANKER
4_29 51 49 11' BARNHART TANKER
4-30 51 49 22 BARNHART TANKER
APRI L TOTAL 810
5-1 51 NA 24 BARNHART TANKER
5-3 46 45 36 BARNHART TANKER
5-d 48 46 8 BARNHART TANKER
5-11 56 55 65 BARNHART TANKER
5-11 56 NA 4 M NTHORN TRAI LER
5-12 61 61 96 BARNHART TANKER
5-13 58 59 79 BARNHART TANKER
5-14 59 56 81 BARNHART TANKER
5- 15 59 53 89 BARNHART TANKER
5- 16 58 55 129 FRED GRAY TANKER
5-17 57 56 28 FRED GRAY TANKER
5-18 59 55 23 THORNHOLLOW TANKER
5-19 59 55 20 FRED GRAY TANKER
£5-20 65 55 18 THORNHOLLOW TANKER
5-21 65 53 32 FRED GRAY TANKER
5-22 63 52 13 THORNHOLLOW TANKER
h- 23 65 55 16 FRED GRAY TANKER
5-24 66 56 6 THORNHOLLOW TANKER
5- 25 66 60 3 BEAR CREEK TANKER
5- 26 64 60 6 BEAR CREEK TANKER
5-27 64 54 11 THORNHOLLOW TANKER
5- 29 64 52 26 BEAR CREEK TANKER
5- 29 62 NA 17 THORNHOLLOW TANKER
5- 31 64 48 52 FRED GRAY TANKER



Appendix B. (continued)

DATE LOADING RELEASE NUMBER - RELEASE LI BERATI ON
SI TE TEMP. SI TE TEMP. HAULED SITE UNI'T
6-1 58 48 15 BEAR CREEK TANKER
-2 59 43 15 THORNHOLLOW TANKER
6-3 59 46 47 FRED GRAY TANKER
6-4 62 52 11 BEAR CREEK TANKER
-5 61 NA 8 THORNHCOLLOW TANKER
-6 61 50 15 FRED GRAY TANKER
6-8 61 NA 10 FRED GRAY 3500 GAL.
6-10 64 54 4 BEAR CREEK TANKER
6-11 62 54 4 THORNHOLLOW TANKER
6-13 62 NA 16 FRED GRAY TANKER
6- 15 70 65 2 THORNHCOLLOW TRAI LER
6-2 1 66 66 1 M SSI ON BR TRAI LER
6- 24 NA NA 2 THORNHCOLLOW TRAI LER
6- 28 69 58 3 FRED GRAY TRAI LER
JUNE TOTAL 153
7-6 69 69 1 FRED GRAY TRAI LER
7-14 68 56 2 FRED GRAY TRAI LER



Appendix 2. ADULT TRANSPORTATI ON MORTALI TI ES 1992-93

Nunmber  Number Loadi ng Release Rel ease Li beration
Dste Species Morts Haul ed Tenp. Tenp. -Site Uni t
4-20 STS 1 a BOQ ---------m-mmoon BARNHART --T-ANKER--- 45
5-14 CHS 1 81 59 56 BARNHART TANKER
5-15 CHS 2 83 59 53 BARNHART TANKER
5-16 CHS | 129 58 55 BARNHART TANKER
I CHS 1 13 63 52 THORNHOLLOW TANKER
5-31 CHS 1 52 64 48 FRED GRAY TANKER
5-3 CHS 2 47 59 d7 FRED GRAY TRAI LER



Appendix D. WESTLAND JUVEN LE TRANSPORTATI ON SUMVARY

DATE LOADI NG RELEASE POUNDS RELEASE L1 BERATI ON
SI TE TEMP. SI TE TEMP. HAULED SITE UNI'T
6-15 65 66 165 URBR TRAI LER
6- 16 61 63 168 URBR TRAI LER
6-17 65 73 115 URBR TRAI LER
6-18 68 71 164 URBR TRAI LER
6-20 69 79 550 URBR TANKER
6- 21 67 68 170 URBR TRAI LER
6- 21 67 67 165 URER TRAI LER
6- 21 67 68 178 URBR TRAI LER
6- 22 59 64 160 URBR TRAI LER
6- 23 S7 62 116 URBR TRAI LER
6-24 59 NA 75 URBR TRAI LER
6- 25 64 62 94 URBR TRAI LER
6-28 59 59 165 URBR TRAI LER
6- 30 59 64 94 URBR TRAI LER
TOTAL JUNE 2379
CATE LOADI NG RELEASE POUNDS RELEASE L1 BERATI ON
SI TE TEMP. SI TE TEMP. HAULED SITE UNI'T
7-2 63 66 117 URBR TRAI LER
7-6 62 64 . 70 URBR TRAI LER
7-a 64 69 23 URBR TRAI LER
7-9 64 70 23 URBR TRAI LER
7-12 61 66 47 URBR TRAI LER
7-14 60 66 234 URBR TRAI LER
7-16 63 65 260 URBR TRAI LER
7-19 65 66 30 URBR TRAI LER
7-23 64 68 23 URBR TRAI LER
7-26 64 68 12 URBR TRAI LER
7-29 66 69 10 URBR TRAI LER



