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INTROLGUCTION

The Umatilla River system bhistorically supported large
populations of anadromous fish which included steelhead troat,
and fall and spring runs of chinook  salmon. Since time
immencrial, the runs provided the people of the Walla Walla,
Cayuse and Umatilla Indiarn Tribes with a substantial fishery.,
imtegral to the social, cultural, and religious Fabric of their
lives. During the past few decades bhowever, forestry,

agriculture, irvrigation, arnd hydropower development, as well as
myriad other impacts have combined to severely deplete anadromous
fish returns to the Lmnatilla Basir.

Only a small rum (approximately 1000 fish) of summer steelhead
has survived the gamut of adverse conditions peosed by the
hvdroelectric dams, irrigation structures, and dwindling instreaam
flows. Both the fall and spring rums of chinocok  salmon  were
destroyed. Az a consequernce of the diminished steelhead run and
the extinction of the salmoan rurns, much natural spawning and
rearing habitat within the Umatilla Basin is wnder-utilized.
Ircreased habitat uwtilization and establishmernit of hatchery
produced runs would bernefit all fighery uwser groups of the
affected area.

The Umatilla River and its tributaries origirate in the PBlue
Mourntains of Eastern Oregorn. The drainage system is largely
contained within the boundaries of the Umatilla Matiomal Forest
and the lawds of the Confederated Tribes of the Umatilla Indian
Reservat ion (CTUIR). Recerntly, cocperative efforts of the
Uregon Department of Fish and Wildlife (ODFW), the CTUIR, and the
Borveaville Power Administration (BPAY have sought to restore
anadromeus Fish production in the Umatilla Basin. These efforts
involve adult amd Juvenile passage improvements in the lower
Umatilla River, hahitat enhancemnent in tributaries arid
construction of two Juvenile release/adult collection facilities
on  the Umatilla Indiarn Reservatiorn. Acceleration of steelhsad
and chirncok salmon smolt product ion tteough the use of off-site
hatcheries coupled with the acclimation of smolts in fagilities
located within the basin would hasten development of hatchery
praduced runs  and help reseed the existing habitat, allowing
berefits from other enhavcemnent projgects to be realized sooner
thar they otherwise would be, Amcng the initial steps toward
rebuilding anadromous Fish resowrces of the Umatilla River Basin
was the cormstructiom of the Bonifer Sprimgs Steelhead Acclimatiaon
Facility. The facility was furded by the BPA and was the first
fFamility of its kiwd to be completed under the Novrthwest Power
Plarmirng Courncil's Fish and Wildlife Program.
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1) Evihancement of the rnatural spawning summer siteelhead run
in the Umatilla River Drainage.

&)  Establ ishnment of a hatchery produced summer Steel head
run in the Umtilla River.

3) Protect the Confederated Tribes tight to fish as
reserved by the Treaty of 1855 with the U S. Governnent.

4 Enhance Indian and non- Indian fishing opportunities
within the Umtilla River System

~5) Demonstrat ion of  |owtech, | ow- cost acti mat ion
facilities inconjuct ionwith off-site hatchery product ion fur
rehaniliataion of anadrunmous sal moni d popul ati ons.

6) Part ial mtigation for the inpact 0t  federal
hydroel ectric projects on the Umatilla R ver fisheries.

METHODS FI ND MATERI ALS

Umatilla Reservation lands were studied by the u s. Fish ana
Wldlife Service in 1980 to identify areas suitable for locat ion
of facilities fewacclimat ion df Juvenile anadronous fish and for-
trappi ng and hol ding adult fish until ready for spawning. One of
the nust critical needs for such a project is a dependable water-
supply Of adequate quality and quantity. Two watet sources,

Boni fer Springs and M nthorn Springs, wetedi scovereed which et

all of the necessary criterra for devel opment. The Bunifer
Isv{)rl ngs location was devel oped first in the fall of 1353, The
nthorn Springs facility was constructed in |late 1985. Only

Bonifer Facility operations will be discussed in this report.

Project Location

Boni fer powmd is located wear the mouwth of Hoston Canyon Creek, a
tributary to Meacham Creek at river mile &.0 {(Fpperndix (A).

Meacham Creek enters tne Umatilla River at river mile 78.8. The
orne~acre pond  is  fed by three separate springsg ore i
apprraxkinately 178 mile in levgth and the other two springs flow
about 1/ mile befuore enterirng Baonifer Pond. The pond depth
averages four feet and temperatures rarnge from 40 degrees FoIn
the winter to GO degrees F in later summer. Fiows at the outlet

of Bonifer Pond reange from 1.8 to 3.0 oubie feet per secoand.



Project Description
The Borifer Springs project proceeded in three main phases:
{1) Evpineering desigrn and selection of the contractor;
) Constructiony and

(3) Initiation of facility coperation and maintenarce.

Firnal designs were completed in 1982. BPA afficially authorized
the conmstruction of the project on Jarnuary 7, 1283. The project
was completed in Ootober of 1983,

Fram the start, the project was a cooperative effort between
CTUIR arnd ODFW. The funding proposal was cooperatively developed
and submitted to BPA in 1982, 0ODFW provided input and reviewed
the facility designs which were developed under tribal contract.
R1l construction was performned wnder tribal contract. Facility
caperation is carried cut by the Tribe with ccoperation from ODFUW.
It is anticipated that the Mirithorn Springs Facility will  be
operated ivw the same marnmer and the proposed Umatilla Hatchery
(mother hatchery for the twa satellite facilities) will be
operated by ODFW with some assistance from the tribe.

Prior to construction, Bonifer Pond existed with a culvert cutlet
into  Boston  Canyorn Creek. The major construction activities
included:

— Drair Bonifer Pond through a separate diteh.

- Remove culvert anmd replace with concrete fishway.

- Deepern pand to retaim a larger volume of water.

~ Add stoplogs to refill pond and create a stair-step ladder

through fishway.

Fuild electric fernce arcound pond and feeder springs to

protect  water source from livestock which graze throughout
the area.

The comcrete fishway at the pond outlet ig €60 feet long, 4 feet
wide, and & feet deep. The lower half of the fishway is inclired
and contains fowr slots for stoplogs so fish can reach  the v-
shaped cornduit trap mnear the center of the fishway. The upper
half has me laddering and is wsed for holdivng of adualt fish. 2]
conduit grate 1s placed at the upper end of the fishway ta keep
adults from entering the pond and security screens are locked in
place above the holding area.

P W
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fi I-foot culvert was installed underground  parallel with the
Fishway for release of juvenile fish fiyom Bonifer  Pond. Small
mesh screens are placed at the inlet of the fishway for halding
Juveriles during acclimatior. The pond can be drained by removal
of stoplogs at the fishway or culvert inlets.

Ivn acoordarce with the cbjectives, the project plans adapted the
existing natural features of the site to create a low-cost

facility in terms of both  construction and operation. The
operaticon and maintenance were deliberately aimed to employ low-
tech procedures. Im additicon, all project features were

desigred to be as uncobtrusive as possible.
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knifer Facility %perational plans fur 1984 and 1985 (appendix H)
were witten before each year oper at i ons. Actual  project
operations were carried out as anticipated both years. Abstracts
were prepared for 1384 and 1385 (Appendix D and E) operations as
a part of the annual BPA project presentations.

RESULTS AND DI SCUSSI ON

i e e i N A WTTe o P i i i WAL Ty e e s il L Y Wt e st

The operational phase actually began in March of 1. 93  seven
nonths prior to the conpletion of construction. In anti ci pation
elf the conpletion of the Bonifer Springs Facility, bi ol ogi sts
from the ODFWand CTU R trapped returning adult Steel hea at
Three Mle Damon the |lower nainstemof the Umatilla River. The
fish were transported to a holding tank at McNary Dam where they
remai ned until spawni ng.

The CTUR and ODFW concurred that only native Umatilla Summer
Steel head would be used to enhance the depressed Umatilla run.
It was felt that taking 100 fish fur broodstook at the Threenile
Dam trap would not significantly effect the present run size
near 1000. Also,  nun-Indian and Indian Steel head sport fishing
has never been closed in the Umtilla River

Adult Steelhead were trapped in the top ste?hof the west-side

| adder at Threem |e Dam to remove fish, the water level was
reduced through the ladder and fish were dip-netted w=ut _and
placed into a 50 gallon tanker trailer far transport” This

trappi ng arrangenent has worked for broodstock collection but the
concentration of fish in the nearly dewatered |adder cause::
addi tional stress. New adult trapping and holding facilities are
a part of the Threemle Dam nodification project scheduled to
begin in 1987.

A total of 161 steelhead adults were captured at Threem le Darn in
March and April of 1983 (Table 1). Prespawning nortality during
the holding period at McNary Dam was a problem R total of 83
adults (52% died before they could be used for spawning. Adults
that were not spawned were transported and released in the upPer
Uratilla near Corporat ion Guard Station. R total of 33 females
were spawned in Flpril for an egﬁ take of approximately 132,000
(Table 2). Eggs Wwere water hardened and piaced in jars for
transpart to Cg% Springs Hatchery on the Deschutes Riper where
the¥ were incubated and juveniles were reared. The fish
collTected at Threemle Damin the spring of 1983 pravided the
fournding native steelhead broodstock for the juvenile acclimabion
and rel ease at Bonifer- in 1384.



TABLE i. 1983 Adult Steelhead Broodstock Collection

Date Male Female Tatal
March 25 a 31 38
March 28 = 24 =
March 29 3 15 18
April 1 5 14 19
April 8 7 L] 7
fApril 14 ? ? b7
April 18 ? 3 47
TOTAIL.S 161
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TARLE &. 1383 Steelhead Spawning and Mortality at MeNary Dam

Females Prespawning Mortality

Date Spawned Male Female Tatal
April 13 11 & 4 £
April 198 9 = e 4
April 25 13 ] z1 38
May & a ? ? 47
TOTALS 23 a3

Callection of steelhead adults durimg 1984 was started in
February and completed in April. Fewer fish were captured
because fewer fisgh passed the west-side ladder. The old east—
side ladder was apened up for the 1284 steelhead run. Biclogists
felt that at least orne-half the run passed through the east

ladder.

A total of I8 steelhead were captured in the west ladder and
travsported o the newly completed Bonifer adult holding area
(Table ). The fish were checked for riperness once or twice
weekly durimpg holding. Twernty-one females, 6% of those

ool lected, were spawned (Table 4), producing abouwt 100, 000 eggs.
The eggs were fertilized and then tranmsported to Oaik Sprivgs
Hatohery for incubating and for rearing of the young. Unspawned
fish were released in to Meacham Creek bhelow the Bonifer Spring
Accliimat icn Facility.

Prespawning mortalities during the adult haolding period at
Bowmi fer were significantly less than those observed in 1383 at
Mohary Dam. A total of 4 adults (7.7%) died before they could be

used for gspawning (Table 4). Everi though adults were held for &
longer time period, this mortality was about severn times lesg
tharn the previous year at  the MeNary holding  pond. The

gifference was fTelt to be due to the better water guality at
Bornifer Sorirngs versus bthe Columbia River.

a



TABLE 3. 1984 fAdult Steelhead Broodstock Collection

R - L A e e o — 1 L P =

DATE Male Female Tatal
March 1 8 9 17
March & 5 5 10
March 9 4 9 i3
March 16& i b =
April 13 b= 7 9
TOTALS 20 32 52

TRABLE 4. 1984 Steelhead Spawning and Mortality at Bonifer

Females _Prespawning Mortality
DATE Spawned Male Female Teatal
April 10 S Q (o
April 18 =5 0 2 &
April 26 =4 0 1 1
May 4 a i 0 1
May 10 4 Q Q @
TOTALS 21 1 3 &
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A total of 104 steelhead adults were captured at Threemile Dam
and transported to Bonifer from Jarary to April of 1985 (Table

2. Approximately 150,000 enns were taken from 33 females 1irn
April (Table 6&). Eggs were again transported to Oak  Springs
Hatchery for incubation and juvenile rearing. Incubation and

rearing will evertually occur at the praposed Umatilla Hatehery
(present ly in design phase) near Irrigon, Oregon.

The prespawning mortality was again low compared to  the 1983
adult halding aperaticons at MeMNary Dam. Nirne adults (8.7%) died
pricar to spawning (Table &). Urnispawrned fish were again released
into Meacham Creek below the Bonifer Facility.

TABLE 5. 198% Adult Steelhead Brocdstock Collection

s e — s I L e o . e P st Sl e . e m m aqann PR fbn dbn b s e et vt Al e ke e Femre T £ T Rk rAbih ey e

Fish Takern_at Threemile Dam

i S S0 i e wR et AT it o i ST e ML SR ks iy o e e o s

DATE Male Female Total
January 16 & = a
March 5 7 38 45
March 8 11 35 46
April & 5 Q 5
TOTALS =9 79 1G4
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TAELE 6&. 1985 Steelhead Spawning and Mortality at Bownifer

DRTE Females Prespawning Mortality_

Spawned Male Female Total
April & Q Q 1 1
April & 4 1 P= 3
April 15 7 0] b= 2
April 22 i1 0Q 1 i
April 29 11 Q 2 3
TOTALS 33 1 9 10

ACCLI VATI ON AND RELEASE OF JUVEN LE FI SH

The object ives for releasing Juvenile fish in Bonifer pond for
%el orary holding imrediately prior- to snolt mgration are as
ol [ ows.
To allow fish to recover from stress after bei ng
transported therefore increasing survival when released
Into the actively flaw ng streama short tine later.
l.o allow fish for the fisrst time to begin feeding naturally
part-t ime before they nust feed full-t ime cm their own
following releease from the pond. (Fish are fed during
holding but they also begin feeding an their- owm in the
natural pond.)
To inprint Juveniles on the specific Bonifer Springs water
source 90 adults <can be captured and utilized at the
facility upon return. (In the near term fish will be used
for further enhancenent of the Steel head popul at inn
t hroughnut the Unatilla Basin. )

13985 Releases

The first release of Juvenile fish in Bonifer Pond occurred in
t he spring of 1983 before the fishway was const ruct ed.
Approximately 20,000 of the total 100,500 fall chinook upriver
bright yearlings released in the Umatilla Basin that spring were
temporrily held and fed in Bonifer Pond. Since no access
existed to the Bonifer site at that time, a cooperative effort
with Union Pacific Railroad was worked nut. Two 5, 000 fish
tanker trailers were |loaded on a railroad flatcar near Her mi st on
and a unique “Chinook, Express” run was nmade up to Bonifer Pond
(See Appendi x F, Photo 14). F) make-shift screening set-up was
used at the culvery outlet so fish could be tenporarily held.
The screen was renoved in two weeks and nost Juveniles mgrated
out of the pond within one week even though it could not be

drained. ‘The few that didn't mgrate on their- own were seined
nut .



The first release of Juveniles fallowing conpletion of the
Bonifer facility was in the spring of 1984. In late March,
53,300 fall chinook. yearlings were released into the pond (Table
7). ‘The fish were fed once Per day (25 lbs OW/day) for two
weeks. The fish fed very well and observed nortalities were
negligi bl e. During the previous year when 80,500 yearling
brights were released directly in "y per Meacham Creek, t he
nmortality was estinmted at several t%ousand shortly after the
rel eases. There was no scientific reason for acclimating the
Bonifer fish for a two week peri od. It was felt by Dbiologists
that this tinme period was adequate for inprintation and recovery
fromstress and al so convenient for operational scheduling.

Table 7. 1984 Juvenrile Salmon and Steelhead Releases in Bonifer
Date 1/ Species Ne. Released Size
March 22 UWREB F.Chin. Yearling &4, 180 8-39/1b.
March 23 URB F.Chin. Yearling 23,120 8-9/1b.
TOTAL URE F.Chin. Yearling 53, 300
May &8 5.5t1d. Yearling 15, 87& 7-8/1b.
May 9 S.5tild. Yearling 17,147 7-8/1b.
May 10 S.6tld. Yearling 16, 657 7-8/1b.
May 11 S.5t1d. Yearling 8,53 7-8/1Db.
TOTHAL S.5t1d. Yearling 97, 339
1/ Pornd was drained for guvenile release about  two weeks

following in—pond release.

In May of 1984, 57,939 adipose clipped Steel head yearlings from
Oak Springs Hatchery were stacked in Bonifer Pond <Table 7). The
fish were progeny of the Umtilla River adults that were held and
spawned at the tenporary MNary facility a year earlier. Li ke
the salnmon Juveniles, these fish were also held fur a two-week
acclimation period (fed 25 Ibs dry diet per day).

In order to monitor the out-migration and assist snolts through
the lower Umatilla late in the mgration season, the Juvenile
trap at the Wstland Irrigation Diversion |located 54 mles

downstream from Bonifer Springs was set on My 29. The trap was
checked on May 30t h, after 24 hours of collection. Six mrked
fish from the Bonifer release and 30 wld juvenile Steel head

were captured. On My 31st, after an additional 30 hous of
collection, the trap yielded 8 Juveniles from the Bonifer Springs
facility and 3 wld fish. The trap dues not capture all nut -
magrating snolts.



The nonitoring established that the Juvenile fish were able to
move downstream during the week followng their release. | t
could nut be deternmined when the peak of the released fish
reached the trap, nor could the vatio of released fish to wild
fish in the system be estimated.

I n Novenber of 1984, grade-out subyear ing Steel head (22,000) from

Cak Springs were released in Bonifer Pond. There fish were the
result of the first egg take at Bonifer in the spring of 1984

The grade-outs are considerably smaller than the rest of the
Juveniles and biologists felt that they woul d over-wi nter better
in Bonifer Pond than in the river. The fingerlings were not fed
through the wnter and were released with the fall chinook the
next spring.

1 March of 1985, upriver bright fall chinook yearlings (137, 655)
were released into Bonifer Pond (Table 8). Li ke the year before,

these fish were fed daily (50 Ibs. Ow/day) during a 2-week
acclimation period. This was the largest concentration of fish

t-u date i n Bonifer Pond. There was negligible mortality and the
fish all appeared healthy follow ng the acclimation period.

TABRLE &. 1985 Juveriile Salmorn and Steelhead Releases in Bonifer
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Date 1/ Species No. Released ' 8ize
March 12 LIRB F.Chin. Yearling 37, 466 7.5/1b.
March 13 URR F.Chin. Yearling 4&, 849 8.0/1b.
March 14 LURE F.Chir. Yearling 47,044 7.9/1b.
March 15 URE F.Chin. Yearling &, 299 7.7/1b.

TOTAL URB F.Chin. Yearling 137,635
May 7 5. Stld. Yearlings 2%, 625 7.5/1b.
May 8 S. 5tid. Yearlings =8, 032 8.5/1b.
May 9 8. Stid. Yearlings 6. 273 8.5/1b.
TOTAL 5. Stld. Yearlings 59, 930
Aun. 3 URB F.Chin. Sub-¥Yrl.z,/ 51,000 S51/1b.
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1/ pornd was drairned for juvenile release about two weeks
following in—pond release.

27 F.Chinook were reared for 2.5 months and released on Oct.
23, 1985,

In May of 1985, 53,850 adipose clipped Steelhead yearlings were
stocked in Bnnifer Pond (Table 8). The snolts were progeny of
the first Umtilla R ver Adults that were held and spawned at the
Bonifet- Facility in the Spring of 1984. The fish were fed (25
Ibs dry diet per day) and held for a two-week acclimation period
before release form the pond.



Li ke the previous year, grase-out Steel head subyearlings (33, 134)

were again stocked in Bonifer in Novenber. The fingerlings were
not fed through the winter.

It was originally anticipated that the Bonifer Facility would
only be used for tenporary hol ding/acclimtion of Juvenile fish.

In ~ the sunmer of 1983 tenporar rearing of fall  chinook
snbyearlings was tried. About 51, 000 fish were stocked on August
9th and fed daily until release on Cctober 23rd (Table 8). The
fish were stocked at SI/Ib. and were released at 16.2/1h. The
daily feeding level started at 25 Ibs. of Bio-Diet and was
increased to near SO Ibs. at tinme of release. The pond
t enperat ures peaked at 62 degree F at the outlet during hot days
in Flugust and Septenber. Very few nortalities were observed
throughout the rearing period and all fish appeared to be in
excell'ent health at tine of release. Sone of these fish were

seen a week later in lower Umtilla Rver by a crew doing adult
passage studies.

Al the Umatilla River Juvenile salnon and steel head release
sizes and locations since ODFW started releases in 1981 are
detailed in Table 9. Anticipated releases in 1986 are also
I ndi cat ed. Tagging information fur fall chinook sal mon rel eases
In 19?'3 through 1985 and anticipated 1986 rel eases are presented
in Table 10.

Qperational Difficulties

During the first 1984 adult Steelhead holding period in the
Bnni fer fishway, debris accunulation on the grates becane a
probl em A large anount of floating aquatic plants originating
in the shallow upper portion of the pond was wi nd blown to the
pond outlet and was forced into the fishway all at one tine. The
lant  debris nornmally passes through the fishway but the sudden
arge quantity clogged (p and bent the first grate in the
fishway The damnaged grate was renmoved and repaired and no adult
St eel head were | ost. To salve the problem floating boards were
placed in front of the fishway entrance which deflected debris to
the side of the fishway. Pl ant accunul ati ons were renoved weekly
while checking on the adult Steelhead condition. No further
probl ens have occurred.

Vater flow ng through the Bonifer fishway enters Bust on Can?/lon
y

Creek. A pool at the outflow of the fishway was origina

constructed so Juveniles could |eave the fishway and easily nove
on downstream to Meacham Creek. A pool will also be necessary
when returni n% adults junp from Boston Canyon Creek, into the
fishway. Wthin one year after construct ion the pool conpletely
filled in with gravel. This made it difficult t0 conpletely
drain the pond when releasing juveniles. A new peal was
constructed with a rock weir across Buston Canyon Ceek. Just
above the f ishway. It was felt that the rock weir would hold

back sone of the gravel bedload novenment and maintain the pool by
creating scour (see Appendix F, photo 18).

10



JUVENILE SALMUON AMD STEELHEAD RELEASES IN THE UMATILLA RIVER BRASIN/L

TABLE 9.
_Summer_Steelhead Releases. —  ______ o Fall Chinook Salmon Releases. . _ . . _______
Yeur v .
Upper Umatilla Bori fer Lower Umatilla Upper Umatilila Boni fer Minthorn
1981 17,558 (y) o 0 (4] ] 0
9, 400 (sy)
13a.; 39, 494 (y) O 0 o o
67,930{sy) 2,828,500 (sv) /2
1964 66, SO0 (y) 0 G 80,500 (y; 20, 000 (y) )
52, 700 (zy)
1954 ) 57,939 (y} 169, 280 (v 532, 3G {y) n}
(22,000 (sy) 636, 753 (sy) /3
19A7; O 59, 930(y) 3,221,993(sy) /3 60, 490 (y) 137,635y} o
39, 134 (sy) Sy, O G
1906 I &0, GO0 (y? 3-4 milli{sy)/3 O L83, Dy 93, O

/1 v = fish released as yearlings, Just prior to downstream migration
sy = fich released as sub-yearlings; salmon will migrate followirng release, stld will r2ar arnother year

/2 Salmon release in 1982 was tule stock, all others have been upriver orights ——- the desired stock,

/3 Fingerlings released below Three Mile Dam to avoid loss in irrigation diversioans.

/4 Sun-yearlings were reared in Bonifer Aug. - Oct.: released in late October at yearling sice (16/1h).

fil o iteleanes



. e A e . ey R A e o e . e i o i e e .

Brood No. Released Relmase Time
ai 100, 500 March 83
ag cee, 380 March 84
83 636, 759 June B84
az 198, 143 March 83
B4 3,221,993 June 83
B4 50, 000 Oct 85
84 216, 000 March 86
A Al tagged fish released in up
}?E Fish were reared through summer and
/4 Tagged fish rel eased at M nthorn (93. 000)

e iy e

Release Size No. Tagged CWT Ceode
5.9/1b 100, 500 T-21/41
8.6/1b 94,610 7-28/29
8&/1b 195, 824 7-31/24
7.8/1b 89, 762 7-31/27
92/1b 228, 473 7-33/26
16/1b 30,838 7-31/62
5716 93, 000 7-33/27

o ———— T — - S} by — T o o —

———— . ———— . s . R il e

Bonifer + Meacham Cr
Bonifer + Meacham Cr/]
Lower Umatilla
Bonifer + Upp.Umat./?
Lower Umatilla
Bonifer Facility/3

Baoni fer + Minthorn/4

i Sl Y Sl e - e T Y P —_——— T —— ——— — " e o o R e s

per Meacham Creek

Tagged fish rel eased both | t Bonifer (57,637) and Upper Umatilla River (32,125)

TaGCCDE

rel eased fromknif _
unt apped at Bonifer (123.0 )

er

in fall

e B ke e it et e o e = e o —



During initial stocking of Juveniles ‘in Bonifer Pond, _ sone fish
were observed in the feeder springs above the pond. These fi sh,
especi ~al |y steel head, would not mgrate downstream when the pond
was drained. This problemwas solved by construction of a cobble
weir across the feeder springs which allowed water- to trickle
t hrough but bl ocked fish f&m going upstream

Some fence damage ﬁroblens wer e experienced during snow periiods
when elk utilize the Bonifer area for winter range. In the
sprig before cattle are grazed in the area, 1 to 2 days, w th a
two-man crew nust be spent on maintaining and repairing the two
mles of fence around the pond and feeder springs.

Operation_and Mintenance Costs

Total construct i on costs of the Bonifer Facility including
engi neering expenses was about 875, 000. The operation and
mal nt enance expenses during the first two operational years ﬁ1984
+ 1985) total ed near $0,000. The 0 + M funds were used for |abor
to feed fish, travel, mscellaneous supplies and repairs,

construction of a rock weir, Propertylleaseh facjlitY I nsur ance,

and indirect expenses. Fish tood during this initial period was
provi ded by CDFW t he summer rearing of fall chinook was
not covered by BPA O + Mfunds since this activity was not
anti ci pat ed.

Under full operation in the future, annual  operation and
mi nt enance costs are anticipated to be near %0, 00 er year.
This would cover- expenses far- trucking and holding of adult
St eel head, spring acclimation of fall chinook spring chinook,
and Steel head Juveniles, and for rearing of sprig chinook
through the summer fur fall release.

FUTURE USE OF FACILITY

Future Bonifer FacilitY coperation will involve continued holding
spawni ng of adult Steel head. Eg%s will eventually be transported
to Unatilla Hatchery. The new hatchery should be ready fur the
1988 Steel head egg take. Juvenile fall chinook and Steel head
will continue to be acclimated in the pond each spr|nﬁ. Starting
in 1986 it is anticipated that yerling spring chinook will also
be acclimated at Bonifer in the spring and Subyearling sprin

chinook wll be reared through the summer. Spring chinoo
operations were not carried out so far because Juveniles have not
been avail abl e. The projected 1986 sal mon and Steel head rel ease

plans for- the entire Umatilla Basin Program are detailed in Table
11,

13



BONI FER FI SH FACILITY 0 & M EXPENSES
July 1. 1984 - Dee 31, 1985

Total Expenses Unbi | I ed

Lab To Date Expenses
abor
- 2 Man nont hs @$1, 500 o (see attachment)--- $3, 000. 00
-Fringe at 1990 e 450. 00
$3.450. 00
Travel
- 47 Trips Mssion to Bonifer
(36 m./trip @.155/M) wcemuccommcanaeae 262. 26
- 3 m. CSAvehicle lease @ 103/m ----------- 309. 00
*- Pendleton to Portland flight - 1984 BPA pjct. rpt. 145.00
571.26
Suppl i es
*—QF%- Ke, Brush, & Shovel 41.17
| - Chest Waders & Hp Boots (2 pr.each) ------- 379. 41
-0-
Materials & Repairs _ _
*- |A? backhoe rental for rock weir construction 940. 00
- Aluminum tubing for fish grate ------------ 39. 00
*- Alumnum welding to fix fish grate -------- 36. 75
39.00
Property Lease
- To owner H Mngle for tax year 1984-1985 -- 369. 55
- To owner H Mngle for tax year 1985-1986 -- 376. 56
746. 11
Facility Insurance
- Liabrfrty rnsurance for 1984 =--ecee-mceeccana 558. 00
- Liability insurance for 1985 -==-ecmmecame—- 785. 00
1,343.00
Subtotal --- $6,7149.37
| ndi rect
—26.9%0f subtotal ---------eiieo e 1694, 1

* Nready billed to BPA - (Total $1.542.33)

&



Dat e

7-20- 84
10- 16- 84

10- 24- 84

10- 25- 84

10- 26, 29,
30, 31, 84

Il-6,7-84

12-13- 84

| - 16- 85

3-5-85

3-8-85

3-12,13
14-85

BONI FER SPRINGS FI SH ACCLI MATION FACILITY
Qperation & Mintenance Record July 1, 1984 - Nov. 30,

Activity

Check and service electric fence

Check and service electric fence and
| ook for local rock source for con-
struction of a rock weir in Boston
Canyon Creek at nouth of fishway

Survey and stake out |ocations
of rock weir

Work up Bonifer rock weir cross -
sections and other pre-project data
as per tribal streamzone alteration
requirements

Conpi | e and summarize Bonifer
operational information and draft
narrative for final report

Supervi se construction of rock weir
near mouth of Bonifer fishway (to
create junp-pool and control gravel
aggregation at fishway entrance)

Get repairs done on fish grate (at

| ocal alum num wel der) - was damaged
in spring of '84 due to a sudden
accunul ation of aquatic plants in

fi shway

Labor (days)

Transported the first Steelhead adults
(8 total) with ODFW from Three Mle Dam

to the Bonifer Facility for holding -
also trinmmed off stop-logs to better
fit fishway

Transported Steelhead adults (45 total)
fromtrap at Three Mle Damto, Bonifer

for hol di ng

Transported Steel head asults(46total)

fromtrap at Three Mle Dam to Bonifer

for holding

Acconpany fish trucks to Bonifer and
rel ease upriver bright yearlings

total 130,000) in pond for acclimation.

Set screens in place for holding
juveniles.

1.5

1985

Trips
(to Bonifer)

l



Dat e

3-13 thru
28- 85

3-26, 27
28- 85

3-29-85

4-2-85

4-8-85

4-15-85

4-22-85

4-29-85

o ~
© 0o
o
o1

5-8 thru
19- 85

S-20+21- 85

6-4-85

Activity

Feed juvenile sal mon in Bonifer

Pond,

water surface at the
G remove nortalities

ond outlet,

16 days)

renove debris from screens &

Prepare for and present annual BPA
project report in Portland.

Pul'l juvenile screens at Bonifer Pond

outlet to allowfish to mgrate

downst r eam

Transported Steelhead adults (5 total)

fromtrap at Three Mle Damto
Bonifer for holding. Checked other

broodst ock for

condi tion/ripeness

First Steelhead spawned (4 females)

at Bonifer.

Eggs, ovarian fluid &

tissue sanples taken

Labor (days)

Spawned Steel head (6 femal es) at Bonifer

Eggs> ovarian fluid, and tissue sanples
ta

en.

!

Spawned Steel head (11 fenales) at Bonifer
Eggs, ovarian fluid, and tissue sanples

taken.

Spawned Steelhead (11 fenales) at Bonifer

Eggs,
t aken

ovarian fluid, and tissue sanples

Acconmpany fish trucks to Bonifer and re-
| ease Steel head yearlings (total 60,000)

in pond for acclimation.

place for holding juveniles.

Set screens in

1.5

Feed juvenile Steelhead in Bonifer Pond
remove debris fromscreens and water

surface at pond outlet, and renove
nortalities (12 days).

Pul'l juvenile screens and stoplogs at

Bonifer Pond outlet to allowfis
mgrate downstream

into pond.

El ectroshock and
selne juveniles out of feeder springs

to

Checked to see that all juveniles were
out of Bonifer Pond.

Repair and hook up electric fence around
Bonifer Pond and feeder springs

TOTALS

(appr ox.

42 man days
2 mon

Trips
(to Bonifer)

14

10

hs)

17 trips
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TABLE 11 Projected 1986 Salmon and Steelhead Relvases for the Umatilla River Basin,

R Juvenile Releawes ______________  _ Fish Marked
Species Brood Stock Hatchery Number Location In Facilityl/ In Riverl/s Yex No
Fall Chin. BA Bonneville Irrigon 90, 000 Minthorn E. March M. March X (CHT Rl #7-33/27)
Fall Chin. a4 Bormeville Irrigon 110, 000 Bonifer E. March M, March‘ X
Fall Chin. a5 Bonmeville Irrigon 2.5 Mill. Lower uUma. —-—=————— L. May X (CWT 200, 000)
Fall Chin. as Bonneville Irrigon 100, 0002/ Minthorn E. Juns L. Oct X 4/
Spr. Chin. 84 Carson Carson 100, 000 Boni fer L. March M. Rpril X
Spr. Chin. as Carson Irrigon 300,0003/ Upper Uma. ——— e E. April X
Spr. Chin. as Carson Irrigon 10Q, 0002/ Bonifer E- June L. Oct X &/
Sum. Stid. a5 Umatilla Gak Springs 60, 000 Boni Fer L. Rpril E. May X {adipose clip)
1/ E = Early; M = Mid; | = Late
2/ To be reared through summer & released from facilities in fall
3/ To be released in habitat in upper mainstem, N. Fk., S. Fk., and N. Fk. Meacham Cresk

4/ Fish to be marked by terramycin additive in diet during brief periocd in summer

MARCH H APRIL L MAY e JUNE

H H ! H

H 100K H 100K H BOK i 100K
Boni fer ————m—=) ! RAecel. 1+ f. ching ! Accl. 1+ sp.chin, i Acecl. stld. Stock O+ sp.chin.

H 100K H ! H 100K
Minthorn ——~——-=} I Rccl. 1+ Ff. chin, i i H Stock O+ f.chin.

H H H H

H H H 2.9 Mill H
Lower River —--—=) ! ! ! Release O+ fall !

H ! H chinook !

H H 300K H !

' H H H

Upper River ——=) Release O+ sp. chin.
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1984 OPERATIONAL PLAN
Bonifer Springs Salmon and Steelhead Acclimation Facility

February May: Adult Steelhead Holding

- Adult steelhead captured in ladder at Three Mile Dam will be trucked
to Banifer far holding,

- A broodstock of approximately 75-100 is needed for egg-take to provide
the 50,000-60,000 smolts to be released at Bonifer in the spring on 1985.

— Fish will be held in fishway between aluminmum grates.
- Screen will be locked over holding area for security.

- Bonifer Pond outflow through the fishway will provide adequate water
exchange for holding of all adults.

- Facility operational checks will occur at least once per week during
this period.

April - Mid-May: Adult Steelhead Spawning

- Adult steelhead will be checked weekly for spawning condition.
- Ripe fish will be spawned at the facility by Tribal and ODFW personnel.
- BEggs will be: stripped fram females into buckets
fertilized by several males
placed in glass jars for water hardening and transport
transported to Oak Springs Hatchery for incubation
- Females will be discarded after spawning.

- Males will be returned to the holding area following each spawning and
retuxned to Boston Canyon Creek/Meacham Creek in mid-May.

- Unspawned females will also be returned to Boston Canyon Creek/Meacham
Creek in mid-May.

Late March - April: Acclimation of Juvenile Fall Chinock

- Release approximately 50,000 yearling upriver bright fall chinock into
Bonifer Pond.

- Feed juveniles once daily (about 35lbs. Oregon Moist Pellet per day)
during a two week acclimation period.

- Keep juveniles in pond by placing screens at pond outlet (at fislway
intake); all outflow will pass through fishway.

- Maintain screens daily (remove aquatic vegetation) during juvenile
holding pericd.

- After a two week holding period, adjust cutflow so that one-half passes
through the fishway (for adult holding) and one-half passes through
the juvenile release pipeline.

A-2



Late March - April: Acclimation of Juvenile Fall Chinock (CCNTINUED)

- Monitor out-migration to ensure all or nearly all salmon smolts are
gone before juvenile steelhead are released (may require draining and
refilling of pond if amolts do not woluntarily leave).

Early May - Mid-May: Acclimation of Juvenile Summer Steelhead

- Release 50,000-60,000 juvenile steelhead (yearlings) into Bonifer Pond.

~ Feed juveniles ance daily (about 50lbs. dry pellet per day) during a
two week acclimation pericd.

- Keep juveniles in pond by placing screens at pond outlet (at fishlway intake);
all outflow will pass through fishway.

-~ Maintain screens daily (remove aquatic vegetation) during juvenile holding
period.

- After a two week holding period, drain pond to ensure that smolts move
downstream. )

- Monitor Umatilla River Streamflows and correspond with CDFW and irrigation
districts to cbtain information on smolt movement and timing past lower
river irrigation diversions.

- Assist ODFW in capture (at Westland Diversion) and hauling of smolts to
Columbia River if the lower river is not suitable for smolt passage.




MoVE

1385 OPERATIONAL PLAN
Bonifer Springs Salmon and Steelbhead ARoclimation Facility

wher (1984) - Rpril: Rearing/RAeclimaticn of sub-yvearling
~-Juvernile Steelhead

In November 1984, release grade—cut 1384 brood guvenile
steelhead (10,000 — 30,000) from Qak Springs Hatchery (those
fish that are comsiderably smalier than the 50,000 - &0, 000
Juveniles that will be released irn May 19585).

Hzxld gguveniles inm Bonifer Pond for rearivipg antil Juvenile
fall chinook are released in April 1385,

Check fish and water conditions approxinmately ever-y two
weeks ;  Juveniles wll feed on their own and w || probal
also feed on OWP during the two-week. Juvenile fall chinoo
feeding/acclimation period jut prior to relaese into Boston
Canyon and Meacham Creek

Jarmary - May: Adult Steel head Hol di ng

April

Adult Steel head captured in |adder at Three Mle Damw || be
trucked to Bonifer for holding.

n broodstock of approximtely 75-100 is needed for egg-take
to provide the 50,000 - 60,000 snolts to be released at
Boniter in the spring of 1985.

ApProxinater 20 fish per nmonth w Il be trucked f
Mle Dam to the Bonifer facility; the desired ma
rat i 0 will be 1.3

rom Three
le/female
Fish will be held in fishway between al um num grates.
Screen will be lucked over holding area far security:

E-nifer Pond outflow through the fishway wll  provide
adequat e water exchange for holding of all adults.

Facility oper.ational checks will occur at [east once per
week during this period.
- Md-May: adult Steel head Spawning

Adul t Steelhead will be checked weekly for spawni ng
condition.

Ripe fish will be spawned at the facility by Tribal and CDFW
personnel



Late

Early

Fgoe will be: Strapped from females into buckets;
fertilized by several males)
Flaced in glass jars for water hardenirg and
trarnsocri;
Transported to Oak  Goarings Hatchery fore
incubation.

Females will be discarded after spawning.

Males wWill be returned to the holding area following each
spawning and returned to Boston Canyon Creek/Meacham  Creek
in mid—May. '

Urnspawned females will also be returred to Baston Canyon
Creek/Meacham Creek in mid-May.

March — Aprii: Acclimation of Juvenile Fall Chinook

Release approximately 50,000 vearling upriver bright fall
chinoak into Bonifer Pond.

Feed Juveniles once daily (abouwt 35 lbs. Oregon Moist
Pellet per day) during a two week acclimation period.

“eep guveniles in pond by placing scoreens at pond coutblet at
fishway intake); all cutflow will pass through fishway.

Maintaim ccreens daily (remove aquatic vegetation) during
Juvenile holdirng zeriod.

Nfter a twa week holdirng period, adjust outflow so that one-
half passes through the fishway (for adult holding) and one-
half paseces through the juvenile release pipeline.

Menitor out-migration to ensure all or rearly all  salmon
smzlts are gone baefore juvernile steelhead are released (may
reauire draining  and vefilling of pond 1if  smolts  doo not
valuntarily leave).

May — Mid-May: Acclimation of Yearling Juvenile Summer
Steelhaad
Release 50,000 -~ &0,000 juvenile steelhead (yearlings) inta

[

Bonfier Pond.

Feed juveriles once daily (about 350 lbs. dry pellet per day)
during a twz week acclimation period.

Keep juveniles in pond by placing screens at pond ontlet (at
Fishway intakeo); all cutfliow will pass through fishway.

Maintairn screens daily (remcove aquatic vegetation) during

A-5



May

Juvenile holding period.

After a two week holding period, drain pord to ensure that
smalts move downstream.

M.nitar Umatilla R ver-streanflows and coordinate wth ODFW
and irrigation districts to obtain informat ion on snolt
movenment and t inring past lower river- irrigation diversions.

Assist CDFWin capture (at Westland Diversion) and hauling
of smolts to Colunbia Rver, if the lower river is not
suitable fur snolt passage.

Perform necessary maintenance on the electric fence around
Boni fer Pond and feeder springs before the start of the
cattle grazing season (sometime in My).

Turn on electric fence and maintain throughout the grazing
seasor, (May - late Fall).



OPERATI ON AND MAI NTENANCE OF THE BONI FER
SPRI NGS JUVENI LE ACCLI MATI ON AND ADULT
HOLI NG FACI LI TY

Gury James, Project Leader
Confederated Tribes of the Umatilla Indian Reservation
P.O. Box 638. Pendleton. Oregon 97801, (5031 276-8221
BPA Project Oficer: Tom Vogel
BPA Proj ect Nunber: 82-18
Program Measure Nunber: 704 (i)(1)

Rel ationship to Program Measure:  The Bonifer Springs fuveni | e release and
adult holding facility, Part of ProgramMeasure 707 (1)(l), is located on the
Umatilla Indian Reservation. The facility is an inportant element in the
Umatilla Basin anadronous fish restoration program TheBonifer ‘facility
consists of R fishway at the outlet of H one-acre spring-fed pond. The
facility will be used for acclimation of juvenile salmon and Steel head end for
hol ding of adults before spawning. Adult steelhead returning to Bonifer or
eggs from those fish will be outplanted in undcrsee?cled areas throughout the
Umatilladrainage. Sone returning fish (adipose fin clipped) may be used
for hatchery broodstock, but wild fish wll be the main broodstock
conponent to maintaingeneticintegrity

The Bonifer facility will also be used to restore chinook salmon in the
Umatilla Basin. Upriver bri?ht fall chinook juveniles from the Bonneville
Hat chery will be rel eased fromBonifer annually to devel op hatchery and
natural 'y producing runs.

The Umatilla Hatchery, also part of Program Measure 701 (i)(l), is now in
the prelimnary design phase and will be the “nother” hatchery for both the
Boni fer and Mi nthorn facilities.

Technical Results: The Bonifer Facility was conpleted in 1983. In early
1984, 52 adult summer Steel head were captured in the [ower Umtilla River
and were held at Bonifer prior to spawning. Approximately 100,000 eggs
were taken from 21 females in April and M. The eggs were transported
to Oak Springs Hatchery for incubation and juvenile rearing. Yearlings will
he rel eased into Bonifer Pond in the spring of 1985.

In md-Mrch 1984. 70,000 yearling upriver bright fall chinook were
acclimated in Bonifer Pond for two weeks prior to release, as were 60,000
yearling summer Steelhead in early My.

Technical Review.  Not applicable; the facility is operational.

Eval uation of Effectiveness : Returns resulting from annual Steel head

rel eases (50, 000-60.0000) from Bonifer Pond are expected to double the
present adult run of 1000 fish within three years. Decreased nortality was
observed in 1984 conpared with years prior to construction of the Bonifer
facility. Adult Steelhead holding nortality at Bonifer was only 7% in 1984 as
conpared to 33%in 1983 when fish were kept in a holding tank at McNary
Dam  Juvenile salmon and Steelhead nortality follow nP release into the
pond was negligible conpared to observed nortality foll ow ng instream

rel eases in previous years.

Degree of Program Measure Fulfillnent: Projects remaining for conpletion of
Program Measure 704 (i)( 1) include construction of the Umatilla Hatchery

for annual production of 200,000 steel head smolts (to be rel eased at both
acclimationfacilities), and operation and naintenance for both acclimation

facilities. A-7



OPERATI ON AND MAI NTENANCE OF THE BONI FER SPRI NGS JUVEN LE ACCLI MATI ON
AND ADULT HOLDI NG FACI LI TY

Gary James, Project Leader
Confederated Tribes of the Umtilla Indian Reservation
PO Box 638, Pendleton QR 97801
(503) 276-8221
BPA Project Oficer: Tom Vogel
BPA Project Number: 82-18
Program Measure Number: 704(i)(t)

Rel ationship to ProgramMeasure: The Bonifer Springs juvenile Rel ease and Adul thol ding
Facility, part of Program!|Measure 704(i)(l), is located on the Umatilla Indian Reservation.
The Bonifer facility, conpleted in 1983. consists of a fishway at the outlet of a one-acre
spring-fed pond. Juvenile salmon and Steel head are acclinated in the pond, and adults are
held In the fishway before sanni nﬂ. Adult returns or eggs fromthose fish will be outplanted
in underseeded areas throughout the Umatilla drainage. Some returning fish (adipose fin
clipped) may be used for broodstock, but wild fish will be the major broodstock conponent
to meintain genetic integrity.

The Umatilla I-Iatchery,balso part of Program Measure 703(i)(|2), IS now in the prelimnary
r

fdes|il gn phase and will be the “mother” steel head hatchery for both the Bonifer and M nthorn
aclities.

Technicla Results: Inearly 1985, 104 adult steelhead were captured in the | ower Umatilla
River and were held at Bonifer prior to spawning. Approxi mtely 150, 000 eggs were taken
from32 femal es. Mst eggs were transported to Gak Springs Hatchery for incubation, rearing,
and | ater release back to Bonifer in the spring of 1986. Some eggs were supplied to a
local sports club for hatch-box incubation. Thisresultedina 14.000-fry outplant inBirch
Creek. In the spring of 1985, 140.000 yearling upriver bright fall chinook and 60,000 yearling
summer Steel head smolts were acclimated and rel eased from Bonifer Pond. not her
50,000 sub-yearling fall chinook were reared for three months and released in late Cctober.

Eval uati onof Effectiveness: Returns fromannual Steel head rel eases (50 000 60, 000) at Bonifer
Pond are expected to double the previous adult run size of 1,000 fish within three years.
Chserved facility advantages have heen |ow mortalities of juveniles before release and adults
before spawning. Al or a portion of the juveniles released have heen tagged for |ater
evaluation of adult returns.

Degree of ProgramMeasure fulfillment:  Projects remaining for conpletionof Program
Measure 704i,i)(I) include construction and maintenance of the Umatilla Hatchery for annual

production of X0, 000 steelhead smol ts and operation and maintenance of the Bonifer and
M nthoracclimtiofiaci lities.
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Photo 3. Pouring first wall of fishway,

Photc 6. Pouring second wall of fishway.
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Pheto 20, Taking eggs from female steeikead,
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Fhoto 22, Spawred cut female steeihead and resulting

eggs in jar ready for transport,
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22 & 24, Underutilized steeihead natural production
zreas in headwatsrs of the Umetiila Basin, Adult
ret

by adult andfor fry outplanting.



