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ABSTRACT

The Confederated Tribes of the Umat i 1 la Indian Reservation and
Oregon Department of Fish and Wildlife are cooperating in a joint
effort to increase steelhead and re-establish salmon runs in the
Umati lla River Basin. As part of this program, Bonifer and
Minthorn Acclimation Facilities are operated for holding adult
steelhead and acclimation and release of juvenile steelhead and
salmon.

Regularly-scheduled maintenance was completed in 1987. Rock
fill was brought in at Minthorn and gravel cleared from the outlet
of Bonifer to repair damages from the flood of 1986. Facility
upgrading was completed, and equipment and pumps received regular
maintenance and repair. A survey was completed to determine the
change of the Umatilla River contour in the vicinity of Minthorn
after the flood.

About 150 adult steelhead were collected at Threemile Dam
January through April and held at Minthorn. Sixty-seven fish were
spawned, and 239,760 eggs were transferred to Irrigon Hatchery for
incubation.

Acclimation and release of 102,000 fall and 100,000 spring
chinook salmon was completed in 1987 at Bonifer without any major
losses of fish. At Min thorn, 111,000 fall chinook and 162,000 coho
salmon were acclimated and released. Substantial losses of both
of these species which occurred in 1987 at Minthorn were caused by
clogging of the intake pumps.

The progress of outmigration for acclimated releases was
monitored at the juvenile salmonid trap located at West land

Diversion. Because fish were not branded, fish size and migration
timing were used to discern general trends. Juvenile salmonids
generally started showing up at the trap about 3 clays after
release, and as long as 2-3 months thereafter. The largest number

of fish in the trap from a particular release usually occurred
within a week.

Effort was initiated to collect data to assess the holding and
rearing capacities of the two acclimation facilities. Thermographs
and water chemistry equipment were purchased, methods to determine
flow profiles were evaluated and a survey was completed on Bonifer

Pond to estimate volume. Data will be collected in 1988 to start
developing species-specific carrying capacities for both
acclimation facilities. Contact was made with the newly-opened

ODFW Eastern Oregon Fish Pathology Laboratory to initiate any
necessary testing of fish and water supplies for potential
pathogens.



Contacts were made to hire a subcontractor who will determine
the most efficient way to use the Bonifer Facility. A request for
proposals was drafted.

Preparation for acclimation research was initiated in 1987.
A biologist was hired full time to operate and evaluate the
facilities. Groups of summer steelhead and spring chinook salmon
were tagged by Oregon Department of Fish and Wildlife under
subcontract for acclimated and unacclimated release in 1988.
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INTRODUCTION

Background

The Umatilla River system has historically supported large
populations of anadromous salmonids, including summer steelhead
(Salmo gairdneri), and fall and spring chinook salmon (Oncorhynchus
tshawytsha). The only native stock left in the basin is a small
run of approximately 2,000 summer steelhead. Both the fall and
spring runs of chinook salmon were eliminated in the early 1900’s.
Forestry, agriculture, irrigation and hydropower are among the
developments that have impacted all of these stocks in the Umatilla
River Basin.

A comprehensive plan developed by the Confederated Tribes of
the Umatilla Indian Reservation (CTUIR) and the Oregon Department
of Fish and Wildlife (ODFW) was implemented to bolster steelhead
and re-established salmon runs in the Umatilla River Basin. Among
the initial steps toward rebuilding the runs was construction of

two acclimation facilities completed on the Umatilla Indian
Reservation under the Fish and Wildlife Program of the Northwest
Power Planning Counc i 1, and funded by Bonneville Power

Administration (BPA).

Facility Descriptions and Operations

The Bonifer Pond Facility (Bonifer) is located on the upper
Umatilla River drainage at Meacham Creek rivermile (RM)2.0.
Meacham Creek empties into the Umatilla River at RM 79 (Figures 1
8 2). The pond empties into Boston Canyon Creek which flows about
50 yards before its confluence with Meacham Creek. Construction
of the facility from an existing pond was completed in the fall of
1983 and operations began in early 1984. The facility consists of
a one-acre pond fed by three springs that originate from 1/8 to I/2
mile away. A concrete fishway that is used as an adult holding
area, and a juvenile release culvert that runs parallel to the
fishway , form the pond’'s two outlets.

The Minthorn Springs Facility (Minthorn) is located about four

miles east of Mission, Oregon (Figures 1 & 2). Minthorn Springs
Creek is formed from the confluence of several springs located
immediately south of the Umatilla River. The creek is about one

mile long, with the facility located near the mouth at Umatilla RM
63. The facility was completed in December of 1985 and first used
for juvenile acclimation in the spring of 1986. An existing pond
was not available at the Minthorn site,so two concrete raceways

(120 x 12 feet) were constructed for acclimation and holding of
juvenile salmonids. Water is pumped about 40 feet from Minthorn
Springs Creek to the raceways. Water depth is usually held at 3



OREGON

Figure 1. Umatilla Rver Basin and Confederated Tribes

of the Umatilla Indian Reservation (u).
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feet with a single-pass water punping rate of 800 gallons per
m nute through each raceway. The facility has the capability to
rel ease raceway outflows upstream or downstream of the punp intake.
This feature allows for either recycling of flows (if desired) or
rel ease of juveniles downstream of the punp intake.

The Bonifer and Mnthorn Acclimation Facilities (BVAF) are
operated by CTUR with cooperation from OOFW The facilities have
been used for holding and spawning of adult sumrer steel head and
for acclimation and release of juvenile fall and spring chinook
sal ron and sunmmer steel head. In addition, coho salnon were
acclimated in 1987. The main goals of acclimation are to reduce
stress from trucking prior to release and inprove inprinting of
juvenile salnonids to increase adult return to the Umatilla River
The proposed Umatilla Hatchery (scheduled for conpletion in 1990)
will eventually be the source hatchery for these and possi bly other
satellite facilities slated to release juvenile salnonids in the
Uratilla River Basin. Until that time, fish are being acquired
from vari ous sources. This report details activities associated
with operation, maintenance and evaluation of the facilities in
1987.

Project njectives
The follow ng specific project objectives for 1987 are part

of our overall objectives to operate, maintain and eval uate Bonifer
and M nthorn Acclimation Facilities:

1. Qperate the fish acclimation and holding facilities.

2. Collect and transport adults, juveniles and eggs.

3. Hold and artificially spawn adults; transport eggs.

4. Monitor general fish condition of adults and juveniles.

5. Maintain, repair and service equipnent, building and
grounds.

6. Tag test and control groups of juvenile spring and fal
chinook sal non and summer steel head.

7. Acclimate and release groups of spring and fall chinook
and coho sal non and summer steel head.

8. Cooperate in data collection at Wstland trap to
determ ne salnonid species conposition, nunber, timng
(as related to releases), length frequency and fish
condition (by subjective mnethod).

9. Conmpare |length frequency and fish condition of pre-

rel ease and post-rel ease sanpling.

10, Obtain flow, tenperature and water quality data for both
acclimation facilities.

11.  Monitor fish and water supplies for pathogens.

12. Determ ne the volunme of the Bonifer Acclimation Facility.



MATERI ALS AND METHODS
Coll ection and Spawning of Summer Steel head

Adult steelhead were collected for broodstock through the
cooperative efforts of CTUR ODFW and Stanfiel d-Westland

Irrigation District. Fish were trapped at Threemle Dam | ocated
three mles from the nouth of the Umatilla River, The dam has
| adders on both the east and west sides. Both | adders are

scheduled for renovation by the Bureau of Reclamation in 1988.
The trapping facility on the west side was operated from Septenber
20, 1986 through April 13, 1987. The | adder on the east side was
functional during a portion of the run, however no fish were
trapped.

Adults were transported to acclimation facilities via a 400-

gallon, aerated trailer. Fish were checked for condition and
sexual maturation about once every week or two. Wen the first
fish became ripe, they were checked for maturation weekly. Ri pe

fish were spawned by Irrigon Hatchery personnel using standard
hat chery practi ces. Eggs were water hardened, placed in jars, and
transported to Irrigon Hatchery for incubation. They were |ater
transferred to Oak Springs Hatchery for rearing. | ncubati on and
rearing of steelhead eggs from adults spawned at acclination
facilities will eventually occur at the proposed Umatilla Hatchery.

A new practice was used in fertilizing and transporting of
eggs in 1987. About 95% of the eggs taken in 1986 tested positive

for infectious hematopoietic necrosi s (I'HN) or i nfectious
pancreatic necrosis (IPN) or both. Cross-contam nation was
suspected to have produced such a high incidence. Precau t ions

were taken in 1987 to reduce the risk of discarding a |arge nunber
of diseased eggs. Each individual femal e was spawned with only one
male and the gggs Were fertilized, transported, and held
separately. Ovarian fluid and tissue sanples were taken from al
fish. Eggs were only conbined after each individual spawning was
pronounced "clean".

Adult Returns to Bonifer
The adult trap was set at Bonifer from the beginning of

January through the end of May to collect fish expected to return
t here.



Acclinmati on and Rel ease of Juvenile Sal nonids

Juvenil e salnmonids were transported by CODFW from hatcheries
using 2,000 to 5,000 gallon liberation wunits. Transfers were
conpleted in one to three days. Juveniles were fed 3mm Bio D et
noi st pellets. Terramycin supplenent was added to the diet of the
sumer-reared fish as a preventative neasure against Columaris.
Feedi ng quantity was based on the anpbunt of growth desired to reach
a target size at tine of rel ease. Fish were fed once a day, in the
nmorning at Mnthorn and the afternoon at Bonifer.

Mortalities were renoved daily at both facilities. Wen a
speci fic disease problem was apparent in nortalities or live fish,
or unexplained nortality was very high, CDFW pathol ogy personnel
were consulted.

Qutmgration Mbonitoring

Juvenile salnonids were collected in the trapping facility
(smolt  trap) at Westland Diversion (RM 27), about 54 and 36
rivermles downstream from Bonifer and Mnthorn, respectively.
This was the only place that the outmgration of juvenile sal nonids
was nonitored downstream from the rel ease sites. In 1987, the trap
was set only when flows were excessively |low and fish needed to be
haul ed. Therefore data collection did not begin until 4/24.

Fish length category and species were recorded on an
enuner ated subsanple of fish. The total nunber of fish in the trap
was estimated by counting the nunber of fish in a “net” and
estimating the nunber of fish in each net thereafter. The fish in
every fifth or sixth net were actually counted to help adjust the
estimated nunber of fish in each scoop as decreasing nunber of fish
were being renoved fromthe trap. The |arge nunber of fish trapped

precluded wusing a nunber per pound estimate at this tinme. Thi s
would be time consuming given the Ilimted equipnent we had
avai | abl e. Wen the total nunber of fish was estimated,

conposition and length frequency of the subsanple was used to
estimate nunber and length frequency of all fish in the trap.

The trapping facility is small and nmay cause fish to be
stressed when crowded. A new snolt trap facility is scheduled to
be built as a part of the new Westland screens in 1989

Physi cal Assessnent of Acclimation Facilities

As part of the Northwest Power Planning Council’s Fish and
Wldlife Program the Umatilla hatchery wll provide increased
juvenile salnonid production for the Umatilla R ver Basin.
Speci es-specific carrying capacities at the BMAF for both juveniles
and adults at various tinmes of the year are to be cal cul ated based
on water quality and quantity. Progress toward collecting the
necessary data was initiated in 1987.



A limted amount of data was recorded in 1987, Tenper at ur es
were recorded at the acclimation facilities while juvenile fish
were being held. A dissolved oxygen (D.O) neter was purchased in
May and a limted amount of data was recorded. Progress toward
determ ning the volune of Bonifer Pond was initiated. A survey was
completed to out 1 ine the perineter of the pond. Depth profiles
have been taken throughout the pond. A flow neter was installed
at Mnthorn to nonitor the flow in the raceways. Because the two
raceways are different heights, changes in the flow from the punp
cause disproportionate changes in raceway flow. The flow in the
upper faceway drops faster. The neter allows for accurate
proportioning of the flow instead of estinmating.

CDFW has set up a pathology |aboratory to service northeastern
Oregon. The | aboratory was contacted and their personnel were nade
available as necessary to test water sources and fish for
pat hogens.

Acclimati on Research

The first steps toward setting up a program to evaluate the
benefits of acclimation were initiated in 1987. A Dbiol ogi st was
hired in Cctober to work full tinme on operation, maintenance and
evaluation of the facilities.

Juvenile salnonids were tagged and nmarked by ODFW under
subcontract . Three replicate tag codes were used for each test
(acclimted) and control (non-acclimted) group. Chi nook sal non
were coded-wire tagged (CW) and given an adipose fin clip. Summrer
steel head were CWM and had both the adipose and left pelvic fin
cli pped. These fish are to be released at BVAF in the Spring of
1988.



RESULTS AND DI SCUSSI ON

Facility Maintenance

Various maintenance activities at Mnthorn were conpleted in
1987. The material near the adult holding area that had been
washed away during the flood of February 1986 was filled with rock.
Weed abatement constituted nuch of the normally-schedul ed
mai nt enance. Al'l electrical and punping equi pnrent was checked and
serviced in February before fish were delivered. In April, June
and July regularly-scheduled checks and servicing were also
per f or ned. The facility was again serviced in Decenber. Awire
had vi brated | oose to cause shutdown of the main unpl  However,
no mal function that would have caused the failure of the back-up
punp to operate could be detected. A storage shed was constructed
at facility and a non-slip walkway was installed between the

raceways. A field survey was conpleted at Mnthorn to determ ne
the present contour of the area around the outlet. Wrk in 1988
will center on developing alternatives to deal with the change of

the river course that occurred in 1986. Gates and screens at the
inlet and outlet of the facility were cleaned daily, or nore often
as required while fish were being held. During other tinmes the
inlet was cleaned as necessary.

Routi ne nmai ntenance work at Bonifer consisted nostly of weed
abatenent in the work area around the outlet and naintenance of
the electric fence. Wrk to address problens due to flooding of
Boston Canyon Creek in 1986 was also initiated. Gravel that had
accurmul ated bel ow the bridge over Boston Canyon Creek was renoved.
Installation of the culvert at the outlet of Bonifer was postponed.
Upon digging for installation, several large upright tinbers were
uncovered. The culvert will have to be put in above the gravel or
another outlet to Meacham Creek will have to be devel oped. The
cobble dam at the inlet of Bonifer Springs Creek was rebuilt before
the first group of fish was transferred to the facility.



Coll ection and Spawning of Adult Summer Steel head

A total of 148 adult steelhead were trapped at Threem | e Dam
and transported to BMAF (Table 1). Fish were collected throughout
a spectrum of the run from January through April.

M nthorn was used for holding a portionof the adult steel head
for the first tine. Al other fish were held at Bonifer. The 24
fish held at Mnthorn were transportedto Bonifer in early April
so that all spawning operations could be conducted at one facility.

Prespawning nortality during the adult holding period was 24%
(Table 2), higher than previous years at Bonifer (1986 22% 1985
10% 1984 8% but still not as severe as that which occurred in
hol ding ponds at MNary Dam prior to the conpletion of Bonifer
during 1983 (52%. A total of 35 adults died in 1987 before
spawn i ng operations were conpleted in late April. Thirty-seven
females, 41% of those collected, were spawned and an estinated
239, 760 eggs were taken (Table 2).

The sanple for disease analysis of fish spawned on April 9,
1987 did not arrive at the laboratoryin condition that would allow
di sease tests. Since all tests for other groups proved negative,
and eggs belonging to the untested sanple were not needed, no
chance was taken and they were destroyed. A total of 160,488 eggs
were conbined and incubated together.

Adult returns to Bonifer

No adult steel head were caught in the trap at Bonifer in 1987,
al though seven |-salt fish returned in 1986. Several steel head
were observed in Macham Creek near the nouth of Boston Canyon
Creek in March and April. Sone of these fish may have been those
expected to return to Bonifer, but low flows in Boston Canyon Creek
evidently failed to attract the fish. No steelhead redds were
found in the lower one mle of Boston Canyon Creek this year,
al t hough sone were observed in 1986 and 1985. Any returns fromthe
natural and hatchery (Bonifer) releases nost |ikely spawned in
Meacham Creek.



Tabl e 1. Col |l ecti on of steel head broodstock 1986-87. 1/

Dat e Mal es Femal es TOTAL
January 9 0 4 4
Febuary 6 19 14 33
February 10 6 12 18
February 13 8 8 16
February 17 5 8 13
February 20 0 5 5
February 25 5 6 11
Mar ch 2 2 10 12
Mar ch 6 5 4 9 2/
Mar ch 12 0 15 15 2/
Apri | 13 3 5 8
Apri | 20 4 0 4
TOTALS 57 91 148

Fi | enanme: STCOL87A

1/ Al adults trapped at Threem | e Dam
2/ Adults transported to Mnthorn; all others went to Bonifer-

Tabl e 2. St eel head broodstock spawning and nortality
at Bonifer Acclimation Facility - 1987.

Dat e FI SH SPAWNED Eg Pr espawni ng
Femal e Mal e t ake Mortality

April 1 7 5 44,712 3

April 3 0 0 1

April 9 12 11 79.272 1 5

April 13 0 0 1

April 14 0 0 2

April 15 11 9 69, 552 5

April 20 0 0 5

April 21 0 0 4

April 22 7 5 46, 224 9
TOTALS 37 30 239, 760 35 2/

Fi | enane: STMORB7A
|/  Eggs taken on this day were discarded.
2/ Sex of nortalities was not recorded.
Unused fish (46) were released live into
the Umatilla River.
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Acclimation and Rel ease of Juvenile Sal nonids

Five groups of acclimated juvenile salnonids were anong the
almost 3 mll ion fish released into the Umatilla R ver in 1987
(Table 3). A total of 475,292 fish were acclimted at BMAF in
1987, 162,106 of these having one of sixteen distinct coded-wre
tags (Tables 4 & 5). Fall chinook sal non have been released in the
Umtilla R ver every year since 1982 and from acclimation
facilities since 1983 (Table 6). In 1982, this release was of tule
st ock. Since then all releases have been of wupriver bright stock
(Bonneville). This is the second year that spring chinook sal non
and the first year that coho salnon have been acclimted and
rel eased. These fish are of Carson and Toutl e stocks respectively.
Summer steel head have been released a nunber of tinmes in the
Umtilla River Basin in the past. However, since 1981 only
broodstock taken fromthe Umatilla Ri ver have been used (Table 6).

Few di sease problens occurred this year. The only group of
fish in which problens started to appear was the fall chinook
sal non rel eased at Mn thorn in June. An  infect ion of

I cht hyophthirius (lch) developed shortly before nost all of the
fish were subsequently lost due to punp failure. Columaris, which
was a problem last year, did not appear in the fish, perhaps due
to feed supplenented with Terramycin as a preventative neasure.

Acclimation at Bonifer

Only two lots of fish were acclinated at Bonifer in 1987.
Extended rearing through the summer was not attenpted this year.
Problems with past summer rearing suggested that sone physical or
operational nodifications may be required before summer rearing is

again attenpted. A sub-contractor wll be hired in 1988 to
evaluate |imting factors and sonme of the problenms we have
experienced in the past at Bonifer. Among these will be sone

specific problens that are unique to sunmmrer rearing.

Summer steel head were not acclimated in Bonifer this year due
to the limted availability of juveniles. D sease problens wth
IPN and ITHN in 1986 reduced the nunber of eggs incubated to about
5,000 (Janes 1986). The nunber of fish available was also reduced
to near 1,500 (Table 3) due to nitrogen problens during rearing at
Cak Springs Hatchery (personal communication, Bill Tansley).

11
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Table 3. Juvenile salmon end steelheaed released inthr Umetilla River Basin - 1987.
Specfra _ Brood Stock Hatchery  Member _Wib. Location In facility Inriver Fishmrk i
Fall chin. 85 Bonnrville Bonneville 109, 143 8.1 Minthorn March 3-4 March 29 CWI 49.635
Fall chin. 89 Bonneville  Bonneville 102. 363 8.0 Boni fer March 5-6 March 20-23  OM 30,492
Fall chin. 86 Bonneville Irrigon 2.000 2/ 20.0 3/ Mnthorn June 5 July 13 QWr 1,920
Fall chin. 4 86 Bonneville lrrigon 1.476.830 §/ 60. 4 Um. RM9  =ececeeaa May 5- 8 owWr 121._9_7_6
Tot al 1. 690. 336 223,123
Spring chin as Caraon Caraon 99, 897 10. 4 Boni fer March 24 April 21-24  NO
Spring chin.41 85 Caraon Oxbow 169,100 6/ 199.0 Upper Um. ceeccceea April 9 NO
Tot al 268, 997
Early coho 85 Toutlr Casade 161. 889 13.5 M nt horn April |-3 April 24-29 CM 60,059
Early coho 4/ 85 Toutlr Cascade 786. 660 7/ 14.0 Um. RM 24  --eeene-- April 14-21  NO

7948, 549
SUB. stld. 4/ 86 Umatilla Qak Springs 1,485 3.5 Ma. Rm11  -------- May 13 all ad. only
OQveral | total ' 2 909367

2/ Estimted |

3 Estimated size
4/ Source of information
5/ Fiah rel eased at Stee
release in the N

6/ Fish

. ODFW )
'head Park nrar Herm at
For k

and S. Fork of

Size before | rrrrgoncy rel eaae was 25.0/1b

on.
the Umatilla River and N. Fork of Meaches Crrrk.
7l Fiah releaded bel ow Westland Dam (Stanfield Area).

_ _ _ _ _ _ ~ Filenare: FIRPL8TA
[/ Firh conridered marked nust have both a coded-wire tag and an adipose fin clip unless othersie noted.
urvivorr of emergency rel ease.
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Table 4. Liberation and return inforaation for uprivnr bright fall chinook
sal mon coded-wire taggrd and released in thr Umtilla River Basin

Brood Tot al Rel ease Si ze Nunmber CW  Rel ease Expected return year 5/
Nomber  Time <#lib) _ Tagged 6 Coda Location 84785 86 87 88 89 SO

81 100, 500 March 83 5.9 100. 500 072141  Bonifnr f Meachan Cr. J 4 s

82 222.580 March 84 8.6 94,610 072829  Bonifrr f MeachamCr. 11 3 45

83 636, 759 June 84 86.0 195. 824 073124  Lower Umatilla J 4 s

83 198, 145 March 85 7.8 89, 762 073127  Bonifnr E Upp. Umt. J 45

84  3,221.993 June 85 92.0 228.47s 073326  Bonifor f lp. Uwat. /2 J 4 5

84 50. 000 Ot 85 16.0 30, 830 073162  Bonifor /3 J 4 s

84 216, 000 March 86 5.0 93 | 000 073327  Bonifor C Mnthorn/4 J 4 s

85 22.216 March 87 8.1 12,113 073823 Ni nt horn 3 4 5

as 22,523 March 87 8.1 12, 280 073024  Ninthorn 3 4 5

85 21, 807 March 87 8.1 11,890 073825  Mnthorn 3 4 5

85 20. 881 March 87 0.1 11. 385 073826  Ninthorn 3 4 5

85 21,716 March 87 0.1 11, 040 073827 M nthorn J 4 5

Tot al 109. 143 56, 408

85 20, 786 March 87 8.6 10. 253 073820  Bonlfrr J 4 s

85 20, 212 March 87 8.6 9,970 073029  Bonifor 3 4 s

85 20, 546 March 87 8.6 10, 135 073830  Bonifer J 4 s

85 20. 381 March 87 8.6 10, 053 073831  Bonifor 3 4 s

85 WZ% 430 March 87 0.6 10, 081 073832  Bonifer J 4 5

Tot al 102. 363 30, 492

85 497.572 Nay 87 60. 4 40, 793 073912  Lower Umatilla J 4 s

85 501. 266 nay 87 60. 4 41,096 073913  Lower Umatilla 3 4 s

85 477,992 My 87 60. 4 W?al_.}_ajl 073914  Lower Umatilla J 4 s

Total 1.476.830 121,076

85 670 7/ July 87 25.0 643 7/ 073915 Mnthorn J 45

85 672 7, July 87 25.0 645 77 073916  Mnthrorn 3 4 s

85 258 77 July 87 25.0 632 7/ 074035 Mnthorn J 4 5

Tot al 2,000 1,920

""""""""""""""""""""""""""""""""""""""""""""""""""" Filenane:CHFTGS7A

1/ Al tagfg_ed fish rel eaed in upper. Meacham Crook. . .
2/ Taggod fish releaded both et nifer (37,637) and Upper Umatilla Rivrr (32,125).
3 Fiah were roared through | uaner and rel eaded from Bonifer in fall.
4 Taggrd fish released at M nthorn 193.000 ; unta gd at Bonifnr (123,000).
5/ J- -year-old1(rmst| mal es); 4.4-old; 3.Syear old. . ) ) . )
6/ Nurmbér tagged for 1987 releaes refers onl’y to firh with both a codrd-wirm tag end a recognizable fin clip.
7l Estimated nuabrr of totsl and taggnd fish assuming 2,000 | urvivora,
| irilwy proportioned as at tho time of transfer and assuming 4x tag |oss.
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Table 5. Li beration and return information for coho sal non _
coded-wire tagged and released in the Umtilla River Basin.

Tot al Rel eaee Si ze Nurber owr Rel ease Return 1/
Br ood nunber tinme (#/1b.) tagged code | ocation 88
85 37, 245 April 87 13.5 13, 440 073617 M nthorn 3
85 53, 754 April 87 13.5 19, 879 073624 M nthorn 3
85 70, 890 April 87 13.5 26, 740 073625 Mnt horn 3

|/ Expected year of return as adults: 3

3 year-ol ds.
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Table 6. Juvenile ateel head and aal aon releaaea in the Uaatllla River - 1980'8 [1L.

Speci e8 St eel head Fal | Spring
Trout Sal nmon | nook Coho
____________________ chinook . «am . Ssmn
Area Bonifer | Lover Bonl fer Ni nt horn Boni f er Lower M nt horn
UnetLPPFE ________________ Uret | a unatPPF uret PR Uratil1a
Year T
1981 17, 558 0 0 0 0 0 0 0 0 0
9, 480
(ay)
1982 39, 494 0 3,828,500 0 0 0 0 0 0 0
(y) (ay) [2]
67, 940
(ay)
1983 60, 500 0 0 80. 500 20, 000 0 0 0 0 0
(y) (y) (y?
51 100
(sy)
1984 0 57,939 636, 759 169, 280 53,300 0 0 0 0 0
(y) (ay) {3 (y) (y)
22,000
(ay)
1985 0 53,850  3.221.993 60, 490 137. 653 0 0 0 0 0
(ay) (3] (y) (y)
39 152 50,000
(ly) (sy) (4)
1986 0 54.137  2.03 =111 ° 100, 000 90, 841 300. 442 99,070
€3 ¢ (y) (¢ ) (y)
AU A T " 75, 000
(ay) (ay) (4]
1987 83 0 1, 476, 565 ° 102, 363 111, 143 169, 100 99, 897 786 | 660 161. 889
(y > (ay) (6] ) (y) 18] tsy) ty) (71 ()

tiah rel l t t 0 donst orat Fi | ename : AYREL87A
(11 = fiah rel eaaea as yearlinga, jus r or 0 st reammi grati.on
y = f?ah rel eaaeq asyl ub- yegarllhga chi noowi al aon wﬂl mgrate fol l owing rel ease:
ateel head and spring chi noo ?a non |iear anagth er year.
m)n rel eaaeln 1982 wa e stock, a other8 have been upriver brights -- the desired stock.

F| nger |nlga rel eaeed beI ow Three Mle Damto v0|d ['oag in irrigation diveraiona.

year['i nga were reared at facrlltles r | ndreleaaed inlate October at gearllntq size (11 to 16/1h.).
Srral releaaeln m kIERM 11) due t I-NCIPerrus probleea with | teelhead | gge teken in 1986.

CO—IOUT~COND
B ol e g

SR
0
F|a el eaaed at near Herm sto
ah rrle aeq bel ow \ﬁéat ﬁg Da{ (St nf fa
2 000 st atieated numper of I' urviv ror the ener gency rel ease.



Fall chinook salnon - 3/5

The first lot of fish acclinmated at Bonifer in 1987 consisted
of 1985 brood vyearling fall chinook salnon (Table 3). ODFW
transferred the fish from Bonneville Hatchery to Bonifer on 3/5-6.
Fish were CW with 5 different codes (Table 4). Transfer nortality
was 18 while observed nortality recorded over the acclimation
period was 88 fish. Because silt and vegetation cover much of the
bottom of Bonifer, observed nortality is not a total count. Thi s
smal | count, however, indicates that heavy nortality did not occur.
Tenperature during acclimtion ranged from 43 to 48 with an average
of 45 degrees F. Fish were fed about 50 pounds of food per day.

Rel ease of fish occurred 3/20 through 3/23 at 8.0/lb. (Table
3). O the 102,363 fish that were released, 50,492 had coded-wire
tags (Table 4). Wen the stoplogs were pulled, npost of the water
was drained from the pond except that which continued to flow in
fromthe springs. Only a few fish were observed in the spring flow
on 3/23 and these were renoved.

Spring chinook salnmon - 3/24

The second lot of fish acclimted at Bonifer was 1985 brood
spring chinook salnon which were reared at the Carson Hatchery
(Table 3). ODFW transferred fish to the Bonifer Facility on 3/24.
These yearling fish were neither tagged nor marked. However, they
should be discernible by scale analysis and timng of return as

adults. Spring chinook salnmon that will be acclinmated in 1988 will
be coded-w re tagged. Mrtal i ty was 32 from transfer and total
observed nortality was 126 fish. Tenperature during acclimation

ranged from 45 to 50, with an average of 48 degrees F. Fi sh were
fed about 60 pounds of food per day during acclinmtion. Fi sh size
at pre-release sanpling on 4/21 was 10.4/1b. (Table 3). St opl ogs
were pulled 4/21 through 4/24 and the last fish left the pond 4/24.
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Acclimation at M nthorn

Three lots of fish were held at M nthorn. Two of these were
for short-term acclimtion. The last was to be for over-summer
rearing and fall release of fall chinook salnmon as was conpleted
for the first tine at Mnthorn during 1986.

Fall chinook salnmbn - 3/3

The first lot of fish held at Mnthorn in 1987 was yearling
fall chinook salnon (1985 brood) that were reared at Bonneville
Hatchery (Table 3). CODFW transferred fish into the upper raceway

on 3/3 and the |ower raceway on 3/4. Fish of five different tag
codes were held together at the hatchery and were not specifically
transferred into the upper or |ower raceway. Transfer nortality

totaled 74 fish while nortality over the whole acclinmation period
was 303. Tenperature ranged from 44 to 50 and average 47 degrees
F. Fish in each raceway were fed 25 to 30 pounds of food per day
until release on 3/29. O the fish released, 49,635 were tagged
(Table 4).

Coho salnon -_ 4/l

The second lot of fish acclimtion at M nthorn were 1985 brood
early coho sal non from Cascade Hatchery (Table 3). These fish were
tagged with three different tag codes (Table 5). Fish with tag
codes 073624 and 073617 were transferred into the upper raceway on
4/1 and 4/2 respectively. On 4/3 two transfers were made into the
| onwer raceway, another de 1 very of fish with tag code 073624 and
tag code 073625. Transfer nortality was 43 in the upper raceway
and 54 in the |ower.

During acclimtion, tenperatures varied from 46 to 52, wth

an average of 49 degrees F. Fish in each raceway were fed from
about 50 pounds of food per day. Total nortality in the |ower
raceway was 178 fish.

Mortality in the upper raceway was nmuch higher. Severe
clogging of the punpi ng system caused very low flows and,
presumably, |ow dissolved oxygen on 4/23. Emer gency procedures

were followed, and nortality and stress were assessed at the tine
the trouble was discovered. After 50% nnortality was estimated, and
the fish were continuing to exhibit synptons of stress even after
hi gher flows had been resuned, the decision was nmade to rel ease the
survivors. These f ish were scheduled to be released shortly
anyway. The stoplogs were pulled in the upper raceway and fish
were allowed to mgrate into Mnthorn Springs Creek. An estinated
50% of the fish wth tag code 073617 was | ost while the percentage
loss of fish with tag code 073624 was not as severe (23% because
a nunber of fish wth the latter tag code were in the |ower
raceway.
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Fish in the lowr raceway were released without incident. The
lower rac eway was Sanpled and fish were released at 13.5/1b. and
4/ 29. The size of fish released from the upper raceway was
reported as the sane. O the 161,889 fish released, 60,059 had

coded-wire tags (Table 5).

This was the first year that juvenile coho sal nbn have been

released in the Umatilla R ver Basin. In 1967, CTUR used the
M nthorn Springs Creek site for hatching and release of coho fry
(Fisheries Assistance Ofice, US F.WS.  1980). A run never
devel oped.

Fall chinook salnon - 6/5

The final transfer of fish into Mnthorn was 1986 brood fall
chinook salnon reared at Irrigon Hatchery (Table 3). Fish were
tagged with five different tag codes and were not segregated by
raceway (Table 4). This transfer on 6/5 was to be for extended
rearing with a md-Cctober release. Al were transferred in the
sane deliver and approximately half of the fish were placed in
each of the raceways. Mortality fromtransfer was 195 fish. Fish
were fed 25 to 50 Ibs. of food per raceway per day from transfer
date through 7/13, progressively increasing the daily ration as
growt h occurred. Water tenperature ranged from 54 to 62 throughout
the hol ding period, averaging 57 degrees F.

Because problens had been encountered in the past with |ow
flows and (presumably) dissolved oxygen, neasurenents (D.Q,
neasured in mlligranms per liter (ng/l)), were taken regularly.
Through 6/30, D.O levels fluctuated, wth maximunms occurring at
the heads of raceways (up to 9.4 ng/l) and mninmunms occurring at
the outlets (as low as 6.6 ng/l). When differences did exist in
D.O neasurenents between raceways on a particular day, 1 ower
nmeasurenments were always taken in the upper raceway, because | ower
head affects the flow in that raceway nore dramatically.
Differences between the neasurenents taken at the head versus the
outlet of the same raceway did not exceed 2.0 ng/l until 7/1.

Problems with cloggi ng of the punp intake becane extreme on
7/1, and flows in the per raceway were greatly reduced.
Di ssol ved oxygen dropped bel ow 7.8 ng/l for the first time at the
head (6.6) and below 6.6 ng/l (3.3) at the outlet of the upper

raceway (Table 7). The D.O in the lower raceway al so dropped but
not nearly as far. The situation was corrected and nortalities did
not noticeably increase in the next three days. However, severe

clogging of the intake screens and subsequent |oss of flow on 7/4
and 7/5 caused back to back second and third severe drops in flow
and D.O in the upper raceway (see outlet reading, Table 7). High
nortality followed these low D.O readings in the upper raceway.
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Table 7. Di ssol ved oxygen readings and Juvenile
nmnortalities at the Mnthorn Facility in 1987.

Upper Raceway Lower Raceway

Dat e Head Qutl et Mortality Head Qut | et Mortality
6/ 5 84 105
6/6-29* 7.8 6.6 102 90
6/ 30 8.2 6.8 3 9.2 7.8 2
711 6.6 3.3 3 7.3 5.2 2
71z 8.5 7.7 0 a.7 a.2 0
7/ 3 7.6 6.0 2 a.7 6.9 1
714 6.7 4.7 14 8.1 6.2 2
715 7.2 4.8 200 8.1 6.4 24
7/ 6 7.4 6.4 460 7.6 6.6 8
7/ 7 nw nn 100 LX) (X 22
7/ 8 LE S.3 49 6.4 5.4 13
719 ¥ * 27 8.8 7.4 7
7/ 10 7.4 5.8 44 7.9 6.6 3
7/ 11 8.2 7.4 42 8.4 7.2 12
7/ 12 8.0 7.0 20 a.?2 7.4 8

Fi | enane: DOM N87A
D.O nmeasurenents are extreme lows recorded, and nortality
is the total nortality, over these datee.
**  Data not recorded.

*



Fish in the lower raceway evidently did not experience as severe

an oxygen depletion, and nortality was nuch |ower (Table 7). Fi sh
were sanpled for length and weight on 7/1. I nfections of what
appeared to be Ich were noted on 7/I and again on 7/4. On 717

sanples of fish were sent to Warren G oeberg of CODFW for
pat hol ogi cal analysis. Results confirned presence of Ich (100/gill
arch). Tests for Columaris, furunculosis and enteric rednouth
were negative. Fish were treated for Ich, and treatnent wth
terranycin as a preventative measure for Columaris was continued.

Sonetine on the afternoon of 7/12 the main punp shut down and
the auxiliary punp did not cone on. Wen staff returned in the
early evening to check on the fish, nortality was presuned to be
100% The punps were turned back on anyway. The next day while
cleaning up it was discovered that "a few fish had survived. An
estimated 2,000 fish were released imediately (Table 3) because
it was not worthwhile to continue punping with so few fish. The
nunber of each tag code recorded as being released is based upon
the initial proportions of each code when the fish were transferred

(Table 4).
Qutm gration Mnitoring

Data collection at the juvenile salnonid trap at Wstland was
l[imted to periods when fish were haul ed. Qutm grat ion was not
nonitored for the first releases at Bonifer (102,000 fall chinook
sal mon on March 20) and M nthorn (109,000 fall chinook salnon on
March 29).

Wen fish were first collected on 4/24, flows were increasing
and the catch was conposed of naturally-produced (hereafter called
“wild”) steelhead and chinook salnmon (nost likely from the rel ease
of spring chinook salnon at Bonifer on 4/21 with a few fall chinook
salnmon from earlier releases). The hatchery release of steel head
was not until 5/13. No specific groups were marked so that stocks
or release groups of chinook sal non could be distinguished from one
anot her.

The peak nunber counted at the trap for every species occurred
on 4/29. Thereafter, wuntil 5/13, flows were considered adequate
to pass fish, and the trap was left open. No sanples were taken
during this tine.

The steelhead that were released on 5/13 probably showed up
at the trap shortly afterward, however the small nunber of hatchery
fish was probably swanped by wld fish. Hatchery and wld fish
were not distinguished during sanpling. However, given that the
average size of the hatchery fish was 7.5 inches at release, it
woul d seem that nost of the fish under 6 inches were probably wld
fish. O the fish that could have been of hatchery origin (were
“large" and showed up at the trap after 5/13), nost migrated in
Ma with a few late fish extending the run through the mddle of

June (Table 8).
20



Table 8.

Juvenil e sal nondis captured at Watland Smolt Trap - 1987. |/

- e e e - - - = S W G D S G P AR YR WP G G P Y WP R R B TR WE e GRS W R WD D P GRS S e

Size)in.)
Dat e
TEEBEINE
04/24/87 2/
04/26/87
04/27/87
04/29/87

05/13/87 3/
05714787
05/15/87
05/16/87
05717787
035/18/87
05/19/87
05720787
05/22/87 S/
05/23/87
05/24/87
05725787
05/26/87

05/27/87
05728787
05/729/87
05/31/87

06/01/87
06/03/87
06/05/87
06/07/87
06/08/87
06/11/87
06/13/87
06/17/87
06/19/87
06/22/87
06/24/87
06/26/87
06/29/87

07/02/87
07/06/87 4/
07/11/87
07/17/87
07/20/87
07/27/87
07/31/87

08/07/87
08711787
08/17/87
08721787
08/24/87

8426
572
458

230

QCOoOOO0CO OCOOOOrD OMLONNO

13,978

Chi nook
St eel head | alaon

4-5.9 6.0" Dai | 2-3.9 4-5.9 6.0" Dai |

Tota Tote
MMMMMM  MMMMMM. MMM MMM MMM ssssssss ssssssss
0 18 18 0 450 Y] 450
74 46 114 0 o 118 118
o 21 6 200 176 376
1306 3600 4306 8 1222 1779 8601
o 374 374 6 600 654 1254
160 53 213 0 57 87 114
200 54 284 8 70 68 138
150 ggg 450 g 50 366 250
200 O S0 1S5S0 200
400 230 6360 8 120 i6s 31s
200 140 340 6 281 3%0 631
80 74 154 6 50 s9 169
0 33s 33s 6 74 233 267
22 S0 7] 312 860 612
73 166 i73 6 84 100 184
24 90 ii4 78 26 8 164
0 iz4 i24 i72 o s9 231
[ 29s 28s =58 0 30 88
o 98 76 o 33 i68
o 162 i62 78 ) 33 144
180 [ ] 188 260 o 60 260
o 72 72 266 o . 8§ 319
3s 76 111 458 o é3 521
o 60 60 264 o 61 325
(o) i6 18 250 o 46 280
0 i1 i1 308 o 18 326
20 46 66 6i3 o 37 650
10 o i6 256 o a 264
2 is i7 236 o 25 281
4 28 29 350 o) 22 372
o 1 1 130 o 26 150
o i i as 0 i2 97
4 ] 4 56 o 53 169
(o) o 0 23 0] s 26
o ") 0 8 o 4 i2
o 2 2 2 (o} 44 46
1 o i 43 o 7 S0
o o ] i3 o 6 i3
o o 0 26 0 6 26
o o o 24 o 0 24
o o o o () 0 )
1 o i 3 o 6 8
o o 0 2 0 o 2
o o o 0 o 6 6
o ") 0 "] o 0 6
o o o o o ) (3)
3,146 6,076 9,222 4,069 3,646 %,121 12,836

Totals

1/
2/

3/
4/
S/

Trap was not ocperated 4/30 to 5/12 due to adequate flows for passage.

Collected by ODFW and CTUIR
March 20 : 102,000 fall chinook salmon
March 19 : 109,000 fall chinook asalmon

Release
Release
Relaease
Release
Release
Release

April 21 : 100,000 spring chinook salmon

date
date
July

All water was

: 162,000 coho salmon

1,500 summer ateelhead

13 ¢ 2,000 fal chinook

salmon

tMinthorn
:Bonifer
tMinthorn

:Meacham Creek

tMinthorn

diverted after this date (i.e. trap efficiency = 100%).
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Coho salnmon first showed up at the snolt trap on 4/26 (the
trap was not checked on 4/25) and the last one went through the
trapping facility on 7/6 (Table 8). O the days when fish were
counted, 4/29 was the peak, with 8426 coho sal non being captured
for 48 hours of trapping (4213/day). Seventy-two percent of the
coho sal non that were trapped had passed the facility by this date.
The percentage having passed the trapping facility is probably not
representative of the run because sanples were not taken 4130
t hrough 5/12. Prior to 4/30 the nunber of fish mgrating was
increasing, and the peak may have occurred when the trap was not
functional . O the fish that were trapped, 98% had passed the trap
by the end of My. A total of about 14,000 of the 162,000 coho
sal non rel eased above Westland were trapped (9% (Table 8).

Chi nook sal nron showed up at the trap on 4/24, as early as 3
days following a release at Mnthorn (Table 8). It was presuned
that nost of the chinook salnmon showing up at the trap were from
this Mnthorn release, as previous rel eases had been al nbst a nonth
earlier. The nunber of chinook salnon being trapped peaked at
1500/ day on 4/29. The peak of the fish actually mgrating through
the trap probably occurred during the high flows. Smal l er fish
fromacclimted rel eases noved out by the latter part of My, while
larger fish mgrated through June. About 13,000 of the 313,000
acclimated chinook salnon were trapped (4% .

Very small chinook salnmon (2-3.9 inches) that migrated in |late
May through July were the result of a subyearling spring chinook
salmon release in the upper Umatilla River (Table 3). Al though
these fish were expected to migrate as yearlings a year later,
about 4,000 of the 169,000 subyearling that were rel eased m grated
and were trapped.

Physi cal Assessnent of Acclimation Facilities

Tenperatures and D. O neasurenents that were recorded at the
acclimation facilities are reported with associated acclimation
peri ods. No other data were recorded. Most data collection wll
be initiated in 1988.

The expertise at the ODFW NE Oregon Pathol ogy Laboratory was
called upon to test the fall chinook salnon that were being held
at Mnthorn on 7/7. Tests for Ich were positive, while those for
Columaris, furunculosis and enteric rednouth were negative.

Acclimati on Research
Taggi ng was the only research activity conpleted in 1987. For

the first time, study fish (test and control groups to test the
benefits of acclimtion) were tagged.
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Table 9. Coded-wire tagging of Juvenile salnonida - 1987

for release into the Umaill a River.
Speci es Brood Hat chery Mark Si ze Tag Rel ease Rel ease Number Cwr
(#/1b.) Mont h Mont h site Tagged Code

Spring 86 Bonneville AD 33 August April Bonifrr 27,475 074325

chi nook 87 88 26,677 074326

sal mon 26, 666 074327
80, 818

Spring 86 Bonneville AD 33 Auguet April  Meacham Cr. 27,242 074328

chi nook 87 88 26, 629 074329

sal mon 27, 175 074330
-a .......
81, 046

Summer 87 Oak AD+LV 60 Novenber May Boni f er 10, 454 073859

st eel head Spri ngs 87 88 10, 339 073860
10, 556 073861
31, 349

Sumer 87 Cak AD+LV 60 Novenber May Meacham Cr. 10, 560 073856

et eel head Spri ngs 87 88 10, 350 073857
10, 297 073858
31,162

=====3888888SBISSSBIGBSEIBHIBBH‘IB'B.IBIS8=8=’SI'HSEI'EBSBI"...-.ﬂ--I---I388===8===B==B======

AD = adi pose ffn clip Fi | enane: 87CW87A

LV = left pelvic fin clip



Two groups of summer steelhead were tagged for the study. A
test group consisting of three replicates totaling 31,349 fish was
tagged and is to be acclimated at Bonifer in 1988. A control group
consisting of three replicates totaling 31,162 fish was tagged and
will be released directly into the stream at the tine of the
acclimation release (Table 9).

Two groups of spring chinook salmon were tagged for the study.
A test group consisting of three replicates totaling 80,818 fish
was tagged and is to be acclimated at Bonifer in 1988. A control
group consisting of three replicates totaling 81,046 fish was
tagged and will be released directly into the stream at the tine
of the acclimation release (Table 9).

A group of spring chinook salnon that was scheduled for
tagging 1n 1987 for a fall release were not tagged. Fall flows
were unusua 1 Iy low and rearing space was available at Bonneville
Hat chery, so the decision was nmade to hold the fish |onger and
release themin the Spring of 1988 as untagged yearlings.

Project Difficulties
Qperational problens at Bonifer

Compl ete drainage of the pond was a protlem again this year

clue to: 1) The lower portion of Boston Canyon Creek was
channelized and recent flows (a 50-year flood occurred in 1986)
have caused unstabl e banks to wash out. The resultant bedl oad has

been dunped as the creekbed narrows at the outlet of Bonifer before
goi ng under the railroad bridge and enptying into Meacham Creek;

2) The water backs up into Boston Canyon Creek when there is high
water in Meacham Creek to such an extent that there is little
difference in elevation between the height of Boston Canyon Creek
and that of the outlet of Bonifer when we are attenpting to drain
t he pond. Seining was required this year to renove fish froman
undr ai nabl e portion of the pond.

In an attenpt to keep gravel from clogging the culvert for
release of juvenile fish, we had planned to connect a 90 degree
angle to the end of the present release culvert and run 40 feet of

culvert along Boston Canyon Creek toward Meacham Creek. Upon
conpl eti ng some initial excavation below the railroad bridge,
several large tinbers set upright were uncovered under the surface
of the gravel. At tenpts to renmove them were abandoned after they

could not be budged with a small tractor. The depth to which they
extend is not known.
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As in previous years, sone juveniles mgrated into the main

feeder spring for Bonifer. Al though a “barrier” (cobble dam
across the spring entrance remained intact, fish were seen in the
ponds above the entrance of the main spring. This will remain a

recurrent problemuntil an inpassable barrier can be placed at t.he
inlet to Bonifer.

Qperational problenms at M nthorn

The main problem at Mnthorn was clogging of the punp intake
system Al though screens are in place, algae that grows in the
spring and the pond above the inlet tend to clog the system
relatively quickly. Flow in the upper raceway was affected nost
severely, because of greater punping head.

A recurrent problenmhas teen the occasional mal funation of the
al arm system The alarm has sonetinmes been activated when there
was a problem Potent ial probl ems that should cause alarm
activation are:

1) water in a raceway was too high or too |ow

2) water in the adult fishway was too high or too |ow

3) power failure.

4) punp failure.

The back-up generator is equipped to cone on in the event of a
power failure. When the punp system switches from the main punp
to the auxiliary punp the alarm has sonetinmes not been activated.
During both the acclimation of coho and the second group of fall
chinook sa |Inmon, the punping system mal functioned. The al arm was
not activated in the case of clogging of the intake while the coho
salmon were held, although it was activated while the chinook
sal mon were hel d. In the second instance, the fisheries personnel
were not contacted by the tribal police. Fish | osses represent
about 25% of the coho and 53% of the fall chinook sal non that were
acclimated at M nthorn.

Research Probl ens

Docunenting the nunber of fish released at Boni fer has been
a recurrent problem The nunber of fish transferred into the
facility is available through hatchery records. In 1987, nortality
was very low, and recorded nortality was probably not nuch |ess
than actual nortality. However, in past years when disease and
ot her problens caused |large losses, the nunber of fish that were
released was an estimate that could have been subject to an
unyuantifiable error. Extensive aquatic vegetation that has posed
quite a prolem with retrieving nortalities in the past was not
much of a protlemthis year, as fish were not held in the sumrer
when nost of the growth occurs.
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Informat ion on the outmgration of particular releases has
been very difficult to determ ne. In 1987, all coho rel eased above
the trap were from Mnthorn, and therefore this release could be
easily tracked. However, nmultiple releases in the future wll make
it difficult to distinguish release groups. Al though late rel eases
of fall chinook in June mght have been easily distinguished from

earlier releases by size, length intervals into which fish were
categorized in 1987 were very broad, and distinguishing fish based
upon size was difficult. The small steelhead release could have

been distinguished fromthe wild run by presence of clipped adi pose
fins, but this information was not collected.

Facility Evaluation - Subcontract
In 1987, a Request for Proposal was drafted for a Bonifer

Eval uation  study. The subcontractor wll be selected and
evaluation initiated in 1988.
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SUMVARY COF EXPENDI TURES

Expenditures for activities associated with the operation,
mai nt enance and evaluation of Bonifer and Mnthorn Acclination
Facilities totaled $73,156.13. Most expenditures were for
personne 1 and capital equipnment (Table 10).

Tabl e 10. Expenditures for Bonifer and M nthorn
Facilities operation, naintenance and
eval uation for 1987.

Line Item Expendi ture
Per sonnel 23,677. 29
Travel (all) 5.781. 56
Fish food 2.344. 39
Property | ease 1, 440. 90
Facility insurance 710. 00
Electricity/utility 1, 250. OO
Materials and supplies 3,848. 17
Tel ephone/ al arm 803. 49
Equi pnent  servi ci ng 2,074. 83
Subt ot al 41, 930. 63
I ndi rect 7,248. 62
Sub- contract 7, 316. 30
Capital equi pnent
Coded-wire tag injector 11, 265. OGO
El ectronic flow neter 2,002. 93

El ectronic thernographs (4) 2,522. 65
and cases (2)

Di ssol ved oxygen neter 870. 00
Subt ot al 16, 660. 58
TOTAL 73, 156. 13
- Fi | enane: EXPEN87A
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