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INTRODUCTION

This 1970 Report is the first complete report to be submitted by
the Dworshak National Fish Hatchery. At the beginaing of the
1970 fiscal year, constructicn had not been completed. On Octo-
ber 1, 1969 the hatchery was finally accepted by the U, S. Corpe
of Army Engineers from the contractor.

The Dworshak National F'iesh Hatchery wao designed and built to
replace the spawning area foy the steelhead which will be lost by
the constructicn of the Dworshak Dam. In addition to rearing of
steelhoad trout for release into the Nosth Fork of the Clearwater,
this hatchery also will participate in the management of the Dwor-
shak pool. In this connection, it is expected that the otation will
recr catchable size rainbow trout, cutthroat trout, and kokance
salmon for stocking in the reservoir and lower tributaries of the
reservoir.

The Dworehak National Fich Hatchery is located at the confluence
of the North Fork of the Clearwater and the Middle Fork of the
Clearwater River ncar the unincorporated town of Ahsahka, Idaho.
The construction site io approximatoly three miles west of Orofino,
Idaho on the north bank of the main stem of the Clearwater River.
The hatchery is located appranimately 8, 000 feet downstream from
the construction eite of the Dworchak Dam. When completed, the
Dworshak Dam will have a height of almost 700 feet. The depth of
the pool behind the dam will bo in excoss of 600 foet.

The Dworshak National Fish Hatchery was engineered and planned
to be built in two phases. The first phasco was to care for an csti-
mated 6,000 adult steclhead trout. The second phase was to include
construction of an additional rcaring focility to takeo care of a total
of 12,000 adult steclhead. Construction of the firet phase consisted
of a total of 84 Burrows type rocirculating ponds, 64 feeding tanks,
and 128 Hoath type incubators. The production to be expected from
the first phose of construction is to be appraximately 3, 500, 000
ateelhead smolts. The second phase of construction was to be de-
ferred until such a time as studies chowed that the production
onvisioned in that construction would be nceded to adeguatoly main-
tain the runs of cteclhead in the North Fork of the Clenrwater River.
Subsequend developmente have shown that the additional 86 ponds
which were eavisioned in the second otage of construction may never
be realized.



The {irst year's operation actually started with the collection of
eggs from the 1969 brood year steclhead trout which had been
hauled into the hatchery partly in October 1968 and the balance
in tho spring of 1969. These fish were trapped in temporary
trapping facilities located at the lower ead of the bypass tunnel
at Dworchak Dam. Soveral very interecting departurees from the
expocted norm were experieaced. The design memo for the
hatchery construction and operation anticipated that there would
be approximately 4, 000 cggs per femalo collested and that the
run would be approximately 50 percont males and 50 percent fe-
males. Duriag the first spawning scason, 1969, it became ap-
parent that the statistics anticipated in the design memorandum
were in error. Approximately 70 percent of the fich delivered
{nto holding ponds at tho Dworshak National Fich Hatchery were
females. Ia addition, the average number of egge collected per
female amounted to 6, 200 eggs. A total of approximately 3, 200
adult oteelhead were handled, The btalance of the fish were trans-
ported above the dam and allowed to spavm naturally during the
1969 spawning ceason. The design memorandum anticipated that
a total of 9, 600, 000 eggs would be collected from approximately
6,000 adult steclhead. In actual practice, appronimately
11,000, 000 eggs were collected from the number of fish handled.
The unexnpectod {ccundity of this run of steclhcad trout proscats
an added prodlem in tho hatchery dosigan. It can readily be seen
that the construction standards deemed neceacsary for the hand-
ling of 6, 000 adult cteclhead would be highly inadequate.

The Dworshak National Fish Hatchery was the first large scale
installation of an environmental control system. Thie consisted
of the principle of recirculation of water with the addition of &
ormall percentage of makeup water to the system. Makeup water
40 the aystema. Makeup water was filtered and heated or cooled
ae noeded and catered the system and maintained the temperature
at the desired lovel. The system incorporatec a series of filters
which in effect are blological filtors which buffer the ph of the
water and remove tho ammonia, The water is thea run through
pumps and is acrated and peturns to the system. At the prosent
time, thore arve 25 pondo on this system which can be utilized.
The rearing tanks are also in the system. Water may be routed
throughtthe incubators which have temperature control ability or
directly into the systom. This oystem operated oo satiofactorily
during the first year of operation that the station was able to re-
lease approximately 1. 3 million emolte during April and May of
1970. Thio was slightly less than 12 months of rearing from the



time tho ogge were collected.

The balance of the stoclhead which at the end of the fiscal year 1970
numbered approximately 1.8 millien must bo held for two years in
order to achieve smalting size. During tho summer montho it is
anticipated that difficultios will be experienced from rearing these
fish in the seasonally high water temperatures found in the North
Fork of the Clearwater River. At the end of the fiscal year an in-
festation of glochidia which eculd prove sericus wag obeerved. In
order to provide adeguate rearing capacity for 100, 000 pounds of
trout for stocking tho resepvoir as well as the capacity for rearing
to smolting size approzimately 3.5 million steclhead, recommenda-
tions have been made to the U. S. Army Corps of Engineerc that
all of the pond system at the Dworshak National Fish Hatchery be
placcd in the reuse environmental control oystem. If thio is done,
adequato capacity will be provided, for rearing 3. 5 million steel-
head trout to omolting cize in a period of cne year or less and will
provide 14 poands for the rearing of trout for the reservoir.

The Dworshak National Fish Hatchery has seme of the most sophis-
ticated cquipmeont that has over been inetalled in a fish hatchery.
Various phaces of these construction items will be described under
appropriate headingo at a latter point in this report, Because of

the innovations that have been engineered into this hatchery, maay
construction pecple as well as fich and wildlife administrative peoplo
have shown considorable interest. Officiale and enginecring percon-
nol from the Provingce of Britich Columbia, from the Province of
Alborta, and from the Province of Nova Scotia have viecited the
hatchery with reference to construction of similar hatcheries in thoir
OwWR areas.

The firet amolt rolecases wore made oa April 20, 1970. A coremoay
was performed on this occasion involving Mr. Donald Basgen, the
Rosident Enginccr for the Dworshak Dam Project, and the Manager
of the hatchery, in which the gete wae pulled from one of the ponds
thus releasving fish into the North Fork of the Clearwater River. A
golatively large number of these emolts moved downotream almost
immodiately. Subsequently, large numbere were counted down-
stream at Ice karbkor Dam near the mouth of the Snake River. There
have boea reporte from the monitoring activity in the estuary of the
Columbia River that a number of omolts arrived at thet point. The
emolt releanes at Dworshak National Fish Hatchery wore made
during the carly part of the spring onow runoff. Ao the flood con-
ditions incrcased in the Snako River and in the Columbia River,



high concentrations of dissolved nitrogen were reported. This was
a super-gaturation of up to 1405). Thero were reports of consider-
able damage to downstream migrating smolts both of the steelhead
and of the chinook calmon. At this time there is no way ¢o evaluate
the actual damage which was done to the downotrecam migrating
emolts from the Dworshak National Fish Hatchery. Appraximately
20% of the smolts released were marked dy the removal of an ade-
pose fin and freexze branding of @ aquare U on the side above the
latoral Jine,

On August 22, 1969 one of the highlighte of the year occurred at

this ctation. After & considerable amount of planning by cemmittees
which were net up, the hatchery wae dedicated. The dedication
cegemonios were under the sponsorship of the Idaho Wildlife Fed-
oration - Mp, Franklin Jones, President, Featured speaker for

the day was Dr. Loolie Glasgow, Asocictant Secretary for the Fish
and Wildlifec Service and Parks and Marine Resources, Washington,
D. C. The attendance at the dcdication was very gratifying -- an
ootimated 4, 000 people visited this station at this time. The Master
of Ceromonies for the cvent was Mr. Kimball, Erecutive Director,
National Wildlife Federation, who did an cmcellent job. The Gover-
nor of the State of lIdaho was represented by Mr. Cenarrusa, Seccre-
tary for the State of Idaho. The Nez Perce tribe was represented

by Mr. Waltor Meffett, Chairman of the Nez Perce Tribal Council,
who gave a short speech which wae very well taken. The Bureau

of Sport Fisherics and Wildlife wao represemted by Mp., John Find-
lay, Regional Dircetor, Region One, and by Mp. Harvey Willoughby,
Chief, Division of Fish Hatcheries, Washington, D. C.; Mp. Russ
Fielding, Burecau of Eport Fishories and Wildlife; and by the Hatchery
Manageor. The U. 8. Army Corps of Engineers was represented by
Colonel Newman who represented the Chief of Engineers, Washing-
ton, D. C., by Colonel Giesen, District Engincer, Corps of Engineers,
Walla Walla District, and by Mer. Donald Basgen, Resident Enginecr
for the Dworshak Dam Project. Entcrtaiament was provided by the
438th U. 8. Army Band, Ft. Lewis, Waschington. Color Guard for
the accasion was the Naval Reserve Unit from Clarkston, Washington,

Ia order to handle the large crowd empected, arrangements wore
made for parking space on the south side of the Cleagwater River
opposite the hatchery just off of U. 3. 12, Travel by automobile
amounted to approxzimately 8 miles to tho hatchery site by road.
However, tho distance directly acroses the river was less than a
quartor of & mile, and a fleating ¥oét bridge was installed by the
33%th Combat Engincers, 18th Bridge Company, FR. Leowis,



Washington for the occasion. In addition to the bridge across the
Clearwater Rivepr for the use of the visiting public, shuttle bueses
wore run from the same agen and were unloaded immeodiately next
to the dedication site. Me. Leroy Altmiller, Shoriff of Clearwater
County, headed the police dotail which haadled traffic and the pedes-
trian visitor load vory nicely. Thoe information beoth at the station
was manned by the consorvation clubs of this area, the Orofino
Chanter of the Northwest Steelhenders, and the Clearwater Con-
sopvation Club. The first ald station was manned by the idaho State
Department of Public Health, The local aurse for this agency was
aesigned to the tack. In addition, tho Orofino Chapter of the Order
of Job'e Daughters served as hostesecs. These young ladlies were
dressed in very becoming gowans and served to direst the public and
the guoosts to the various points of interest. They also seated the
platform guests and holped out in many ways to make the event a
suecesns.

Ono of the interesting highlights of the ceremony was the preson-
tation of & painting of tho Dworchak National Fich Hatchery, painted
by Mrs. Marty Johnzon., Mrs. Jehnsen ie a locel artist who is a
member of the Clearwater Art Association. She spceializes in
historical buildinge. The painting was prescnted in behalf of the
Te-Wap-Pao Art Gallory and the Clearwator Art Association by
Mrs. A. B. Curtio who is the wife of the Mayor of Orofino. Te-
Wap-Poo Art Callery ie & nen-profit association located in Orofino,
Idaho for the purposc of promotiag the arts in Clearwater County,
Idaho. A suitable glass case was constructed by perconnel of this
station ¢to protect thio paiating. The painting now haage in the lobby
of the main buildiag of the Dworshak National Fish Katchery.

Due to the publicity which had been given to the public about the
dedication and because of the very nature of this installation, public
visitation was very heavy. The cummer of 1969 was almost com-
pletely passed before the pudblic was allowed to have free access to
tho installation, Uatil the contractor had removed his equipment
from the area, visitors were discouraged from visiting the hatchery.
During the dedication ceromonies and the open house which follewed,
there wero approximately 2, 000 recorded hatcheryvisitors. Iull
public access wae not available until October 1, 1969. From that
period until the ond of the fiscal year which was the atart of the
1970 tourist ceason, an eetimated 25, 000 vicitors uoed the facility.
During the spring of 1970, large numbore of group vizitors toured
the installation. Becouse of limited manpower, the staff of this
hatchery was unable to pregram ¢onducted tours for other than



organiccd groups. Orgaonized groups were given thorough tours
of the hatchery with complete erplanations of the operation.

Public relations talks weroe given at many points. Because of the
aewmess of tho installation and the natural curiosity which the
people of the general area ehowed, invitations to specak were en-
tended to the Hatchery Manager from many operations.

At the beginaing of the fiscal yoar, the arrangemoents were such

that the Hatchery Manager and the Assistant Manager, Operations,
weapre living in government rented trailers at @ remote distance

from the hatchery. During July of 1969, the residences were com-
pleted at tho station, end the porsonncl began to occupy the quarters.
Because of the need for 2¢ hour surveillance of the eguipment, thio
was a considerable improvement over the previous arrangement.

The weather during the fiscal year would be considered normal.

The winter had intermittent snow. Some enow removal probleme
were experionced but thege were only incidental. Periods of snow-
fall during the winter were interoporsed with thawing periods, and
the weather was not anywhere near as eeveore as the previous win-
ter, At the cnd of the fisecal year, it was apparent that the season
was going te be warmer during the summep of 1970. Hetter weathor
had been crperienced during this period than had beon experionced
in previous years.

During the fiscal year. two Division inspections were made by
membere of the Regional Cffice staff, and ono Administrative in-
spection was made of the administrative actions of this office.
Visits by Corps persoane! which were in offect inspections were
rather frequent. The Walla Walla District of the U, S. Corps of
Army Engiacers was very much intorested in the operational prob-
lems and difficultics which were experienced, and maay visits
were made in order to chock these conditions. Ia addition to the
interest shown by the Corps in the oporatien of the ctation, checks
werpe made of design criteria which could be used in the design of
the Spring Creck facility end in other faeilities to be built by the
Corps.



FISH CULTURAL OPERATIONE

In an attampt to improve egg quality and survival, adult steel-
head females werc handled with less freguency this year than
previously. The firet spawning date was May 11, 1970, and the
1ast was June 8, 1970, As the last take yiclded only 18 ripe fe-
maleg and an egg survival to the eyed stage of less than 509,
this last take should have been climinated as it was not econom-
ically practical.

Egg survival was otill comparatively poor but the reason was
probably not attributable to brood stock handling procedures.

Egg losses wero caused by fungus growth, Although the incu-
bator water supply was run through the clectric grid, sand
filters, and ultraviolet banks, fungue spores were probably
introduced with the eggs as they wore not steriliced. Heavy
rains increased tho silt load in the water supply, and the cloudy
water aloo inhibited the effoctiveness of the ultravielet light
trcatment. NMr. Einor Wold, the hatchory biologist, made obser-
vations on the cffectivences of formalin as a fungicide. Based on
his findings, eggo and fry, if necessary, will be treated with for-
malin two or three times weekly, 1:400, for 15 minutos.

Steclhend egge were all held in Hgath vertical incubators at a
constant water temperature, 48°° 1°F, At this tempeorature, the
rangc of temperature units required for oggo to reach the eyed
etage was from 281 to 298 with the average being 288 units. Ap-
proximately 542 temperature unite were required to hatehing.
When the fish werc just 'buttoning-up', they were transferred to
the rearing tanks and/or production ponds.

During this production year, a rather futile attempt was made to
keep many sub-lote of fish. Fish werc designated as follows:

1. Falls - progeny from fall run fish over 27 inches,
fork longth,

2. Small Falls - progeny from fall run fish under 27
inches, fork longth.

S. Springs - progony from spring run fish over 27 inches,
fork length.

4. 8mall Eprings - progeny from spring run fich under
27 inches, fork length.

5. Sub-lot designations as above held in either the raw
water eystem or the reuse system.

6. Some production lote werc graded into emall or large
fish; a poseible sublet description would have been



large, emall, falle or small, small falle with
ancther descriptive term added for the water
eystem in which the fich were held,

Production records will be maintained as cpring run and fall run
progeny, each a deosignated lot, ecach with a dosignated water
ayatem,

Fich grading activitics were accomplished using the Pecific fish
pump. The pump has beon used on fish up te seven inches long
with excellent resulte. As the hatchery is not designed to use
gravity in fish moving activities, it is enticipated that all future
trancfero on the station will be made via the fish pump and tubing
rather than by handling fish in a psriabdle tank.

Considerable operational difficulties were experienced with the
Burrows circulatory ponds. The outlet screens ae installed had
insufficient open cpace, thus inhibiting the self-clcaning feature
of the ponde., As a result, a six inch build up of ailt occurred in
raw water ponds, and normeal production wastes caused screen
stoppages and pond overflows., When the outlet gates wero raised
to ctock the fich, tho fish rofused to swim eut of the pends unless
they were manually crowded. With the current turaing vanes in
the pond, it io impoesible to flush the fish straight out the
stocking choot -- they juot keep going around and arcund. This
recirculating feature will also campound the severity of exteraal
parasite: infeotations ag the fish will have to eadure prolonged

exposures,

Fish fceding trials wero conducted with Abernathy, &llver Cup,
PR-4 and Orogon Moiot Pellet dieto. A copy of the report 1o
attached.

The first stock of fish reared in the reuse water was on April 20,
1970, and was completed en May 14, 1970. The average length
of these fich was 7.8 inches compared to an average length of 4
inches of the fish of the same age group raised in raw water. It
ie evident that if the ontirc project was operated on reconditioned
water that tho entire smolt production and astocking cycle eounld
be completed within one year.

Animal prodation on the fingerling fish and human predation on
the brood stoek cxiste but has caused no large shortages. King-
fishers and minks bave been seen fishing the ponds with some
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sugeess. The County Sheriff patrole the hatchery periodically
as a deterrent to poaching.

The computericed fich foeding systemn was made operational in
Mareh, 1970. Since that time only pellet oizes of 3/32 and 1/8
have been used, but smaller feed will be tected as soon as the
osmall fish on hard are lapge enough to utilice crumble particles.
As was expected, programming and mechanical melfunctions
occcurred within the system. With the assistance of the Corps of
Engincers and Wismer and Becker contractors, obstacles are
being cvercome and the officiency of the system improved.



Regional Director July 14, 1970
Bureau of Sport Fisheries and Wildlife

Fishery Biologist (Management)
Dworshak National Fish Hatchery

Diet Tests at Dworshak National Fish Hatchery

n two previous memos, the results of earlier diet tests were discussed.
The first memo, August 18, 1969, explained the results obtained during
the mash diet trials of July 10 to July 31, 1969. The second memo,
January 26, 1970, explained the results obtained during the diet trial
period of August 1, 1969 to December 1, 1969 (copies attached). This
memo will discourse to some degree on two periods during which feed
trials were held. The first period will overlap the period discussed

in the second memo above and will cover the period from September 24,
1969 until the fish were graded. The second period concerned was after
grading to the time the fish were released. -

The fish in the O. M. P, contrel, the Silvercup, and the Abernathy diets
were graded to three sizes on February 16, 1969. The fish on the PR-4
diet were graded on February 17, 1969. The main production group,
which had a diet of 90% O. M. P. » 5% PR-4 and 5% Abernathy, was graded
during the period February 12 to 21, 1969. For informational purposes,
grading results will be submitted on Chart C.

It may be desirable to point out some facts that were illuminated as a
result of grading. More than 33% of the fish had reached the category

of large (approximately 10 figh/Ib. ). If fish will be released early, the
largest size possible at the earliest date would be a major consideration.
Mr. Hemerick in his January 26, 1970 memo (Diet Tests at Dworshak
National Fish Hatchery) stated, 'the coaversion factor isn't as important
as is the factor of having the fish to the desired or largest size possible
by the time of downstream migration." He made a very important point,
but in comparing the attached charts, it appears that one diet performed
well and produced large szize fish. Silvercup Diet did have almost 38%
of the fish to " large' size at grading time (February 16th), and the cost
pPer pound of these fish was low.

10
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SUBJECT: Diet Tests at Dworshak National Fish Hatchery

DIET PERIOD SEPTEMBER 24, 1969 to FEBRUARY 167, 1970

Some observations made during this period are: The Silvercup and
0. M. P, control fish handled well when sampled and/or crowded;

the Abernathy diet fish appeared sluggish when handled but responded
wel! under normal conditions; the PR-4 diet fish had the best gain in
~eight but when handled became stressed very quickly and appeared
lethargic during sampling periods and when they were graded.

DIET PERIOD FEBRUARY 17%, 1970 to RELEASE APRIL 247, 1970

This diet period showed the greatest growth in the fish as well as the
quickest increase in mortality in the PR-4 diet. The greatest growth
s nwed up in the main production (104% gain) fish; the O. M. P, control
s roup followed (92% gain); with Silvercup fish (867 gain); PR-4 fish
{7%% gain); and Abernathy fish (60% gain) following.

During this period, losses increased drastically in the PR-4 diet fish.
The PR-4 diet fish started dying on February 19th 400 fish dead), and
the mortality increased until the diet was changed and they were split
into two ponds on February 27th in order to place one pond on OM, P.
to ses if these fish might recover. A total of 1,796 figh died from
"ebruary 19 to February 27 in that PR-4 diet group. Severe eooliosis
developed. The fish were swimming in an undulative manner and were
weak and lethargic. When the PR-4 group fish were split, they were
fed O, M. P, at a reduced rate. On March 5th the mortality dropped off
to a rate comparable to the other diet fed fish. The fish remained
weakened and sluggish for about a month,

The other groupes had average losses during this period as is shown on
Chart B. The fish were fed eight times per day. One oddity is this:
The fish would feed well when they were nresented with ten pounds or
lees of feed per feeding - when the required nounds of feed per feeding
reached about twelve pounds per pond, they would laave feed on the
bottom. The number of feedinges would then be increased o compensate
for this.

These above comments concern the fish that were released. The fish
presently on the station are now being fed via the computer controlled
automated feeding system. The automated feeding system started

Z



12

- Le—

July 14, 1970
SUBJECT: Diet Tests at Dworshak National Fish Hatchery

operating on or about March 10, 1970, and the main production group
were fed via this method. The Abernathy, PR-4, O.M, P, control
and Silvercup were all hand fed.

Walter G. Harris
THRU: John R. Parvin, Manager
On July 9, 1970, all fish in the raw water system were started on
TM 50 medicated Abernathy pellets. This medication was required
for the marking program and was coincidental with an outbreak of

Columnaris,

This terminates the feeding trials with no further comments.

John R. Parvin

cc: Murray Elevators
Burrows
Dworshak NT'H Biologist



Weight Fish
(in pounds)
9/24/69
Weight

(in pounds)
when graded
2/16/70

Population
9/24/69

Population
2/16/70

% Mortality
Conversion

Cost per pound

of fish produced

Abernathx

408

4,158

62, 144

61, 758

0.6

. 1802

EXPERIMENTAL DIETS

CHART A

PR-4

449

4, 585

74,296

73,304

. 1385

Period Sept. 24, 1969 to Grading Feb.

Silver CuE

390

4,625

62, 808

61, 434

1970

QM. P

Control

390

4,034

59,909

59, 584

1.90

. 2744

Reuse

Production (

3, 564

85,918

1 133,228

1.91

. 2684

el



Weight of fish
(in pounds)
2/17/70

Weight at release
4/24/70

Population
2/17/70

Population at
release 4/24/70

% Mortality
Conversion

Cost per pound of
fish produced

Period from grading Feb. 1970 to release April, 1970

Abernathy

3,025

[~

.10

. 2308

CHART B

DIET EXPERIMENTS

PR -4

3,189

5, 680

wn
-]
-]
=1
=

55,041

. 2245

Silver Cup

2,729

5,068

3595313

37,115

M.,

Soatrol

2,675

5. 130

41,424

41,294

1.86

L2686

Reuse
Production

Group

5T, 207

117,003
836, 465
829, 805 (

0.8

s 25562

yI



Silvercup
2 / l r,if','[.‘i

Abernathy
2/16/70

PR-4
2/17/70

O. M, P. Diet
Control
216770

Main Produc-
tion

(W]

CHART C

GRADING RESULTS - February 1970

Nos. Nos, Lbs, Large

Total Small Med. Nos. Med. Fish
Nos, Fish Re- Large Lbs. Re - in

Fish Out main. Qut Small main, Inches
61, 434 5,294 37,136 19, 004 154 2,729 6,
6bl, 758 5,169 43, 639 12, 950 182 3. 025 B
73, 304 2,463 55, 364 15,477 175 3,189 6.
59,6 584 4, 690 41, 342 13.:552 134 2. b75 6.
78,359 123,527 890,174 364,658 4,709 64,317 6.

el
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HATCHERY BIOLOGIST
ACTIVITIES

Doscription of Facilities
The hatchery biologist facility consists of @ combination laboratory
and office covering 250 square feet. Major equipment includes re-

18

frigerator, incubator, spectronic 20, pH mecter, range, fluorescence

microscope with fluorolume, microprojector for scale analysis,
microscope with camera and a Van Slyke blood gas apparatus.

A wet lab of 200 square feet was constructed thic year and equipped
with six oelf-contained tanks with temperature controls.

Diagnestic Services

The hatchery biologist is recponeible for discase diagnoses at three
fedcral hatcheries--Dworshak, Kooskia and Hagerman. In addi-
tion to the federal hatchories, assistance is provided to the Idaho
Fich and Game Department and commorcial hatcheries when
requested,

The following list shows discase diagnosis made during the past
year.

Dworshak National Fish Hatchery
Reclaimed Water System:
Diseasce Species of Fish Treatment Reoults
Bacterial gill Steelhead Roecal and/or ®Hyamine ~ Good
disease 3500 @ 2 ppm for 1 hour

and increased flow thru
ponds from 300 to 600

gpm
tHyamine - 3500 at 2 ppm for | hour is toxic to steelhead larger

than 3, 5 inches.

Raw Water Syetem:

Discease Species of Fish Treatment Rasgults
Costia Dace, Steelhead None

P, Fluorescens Steelhead None

Seyphidia Steelhecad None

Epistylic Steelhead None

Gyrodactylus  Steelhead None

glochidia Steelhead None

Ichthyophthirius Steelhead Lowered water in pond Good

and increascd flow
Terichodina Steclhead None
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Raw Water System (contiuuedi'

Disease 8pecico of Fish Treatment Results
Columnaric- Steelhead TM S0 @ 3 gm level for  Good

14 days followed in one
week with 10 day treat-

mond
Sanguinicola Steclhead None
Brood Stock:
Disease Speecies of Fish Treatment Rasults
Ceratomyna Spring Chinook None
Nanophyetus Steclhead None
salmincola
Kooskia National Fish Hatchery
Disease Epeeics of Fish Treatment Results
Coagulated Spring Chinook None
Yolk
Iclithyoph- Spring Chinook TFormalin @ 1:6000 for * Good
thirius 1 hour 5 dayo followed
by 2»/weeck aand lowered

water to increase flow
Columnaris Spring Chinook TM S0 @ 3 gme/100 Ibs. Good
fich for 14 days
#Fich at Kooskia were split into two equal groups and reared in
standard raceways and rectangular circulating rearing ponds.
Available wateor wae eplit equally into the two groups. ‘'Ich" was
diagnosed and above treatment prescribed. Hatchery porsonnel
were unable to lower water and increase flow in recirculating ponds
and Formalin treatments did not curb the disease ao all fish were
lost. In the standard paceway the water was lowered and along with
Formalin treatments, the epizootic was controlled.

erman National Fish Hatche

Disease Specieo of Fish Treatment Results
Sanguinicola Rainbow None
Gyrodactylus Rainbow None

Idaho State Fich and Game Dopartment
Hatchery Dicease Species of Fich
Rapid River Kidney Disecase Spring Chinook

Hayspur Coagulated Yolk Coho



Since the diagnosis of whirling disease at L.ahontan National Fish
Hatchery in the fall of 1969, the hatchery biologist at Dworshalk
has conducted czaminations of fish from several arcas that had
been planted with fich from I.ahontan. All ezaminations to date
have been negative for Mysosoma cerebralis spores. The exami-
nations have included:

1-20-70 Hagerman National Fich Hatchery Negative
1-20-70 Idaho F'ish and Game Hatchery -

Hagerman ' Negative
3-13-.70 Western Fish Nutrition Lab. -

Hagorman Negative
3-13-70 Walker Lake, Nevada Negative
3-13.70 Pyramid Lake, Nevada Negative
5-07-70 Summit Lake, Nevada ' Negative

Hatchery Cortification

A national fich disease inspection-certification program was initi-
ated this yoar. The following provisional classifications of the
three federal hatcheries arec based on disease examinations carsded
out this year. The Hagerman classification was made using this
year's cxaminations and past records.

Hatchery Classification
Dworshak National Fish A-2 (no disecase diagnosis, but
Hatchery hatchery has open water supply)
Koosgkia National Fich B-BK (eyed spring chinook eggs
Hatchery chipped in from hatcheries with

known K, D. occurrences and in-
fected brood stock)
Hagerman National Fish B-BR.BK
Hatchery

Hatchery Evaluation

Fich Marking:

A marking program was developed to evaluate the contribution of
steelhead reared at Dworshak, A hatchery evaluation committee
made of perconnel from the Bureau of Commercial Fisheries,
Corpe of Engineers, Idaho Fich and Game Department, Division
of Hatchert2e - Portland, and Dworchak National Fich Hatchery
collaborated to cet up guidelines for the study. A basic plan was
eotabliched to matk all smolts released éach year with tetracy-
cline and 20 percent of the release with a combination fin clip
and freege brand. The tetracycline will be fed at intervals to pro-
duce one or more bands to difforentiate brood years. The fin
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clip-brand combinations will be used to determine survival of
difforent groups of fish such as fall run fish, spring run fish,
fish reared in reclaimed wator only, fich reared in raw water
for two years, and time of release. The fin clip will identify
Dworshak fich in the commercial and sport fishery and will {acil-
itate recognition of brands.

Upon return to the hatchery all adults with fin clips and 10 per-
cent of all unmarked adults will be checked for age (scale cir-
cull), brood year (tetracycline marks), and groups (brands).

With~the initiation of fin clipping thiec year, all cquipmenrt neces-
sary for carrying out tho program wae coastructed by hatchery
personncl or purchased. Equipmeat obtained included 10 fiber-
glass tanks, overhead pull down lights, twelve nitrogen branding
units, five dozen scissors, and two dozen tallies. Nets were
fabricated by ctation pereonnel. The hiring of Noz Perce tribal
members was coordinated through the local Community Action
Program Director. The marking crew consisted of eleven women
with no fish marking exporience. The average fich per marker
day ranged from 1,112 oa the first day to 3, 097 on the final day.
A total of 264, 285 steclhead were marked in 114 marker days.

Approximately 19 percent of the ontire release of 1, 371, 543
steclhead were marked with a common adipose fin clip and a brand.
A squaro lotter U was used in four poeitions on the right side of
the fish to identify four groups of fich, The groups are as follows:

(1) Progeny of epring run adults reared in reclaimed water
entire rearing period - the fish were branded "U' on the
right cide forward of dorsal fin,

(2) Progeny of opring run adults reared in reclaimed water
until two months prior to release and then maintained in
raw river water until release - the fish were branded "1 "
on the right side forward of dorsal fin.

{3) Progeny of {all run adults reared in reclaimed water
entire rearing period - the fish were branded "U" on the
right cide behind the dorcal fin.

(4) Progeny of fall run adults reared in reclaimed water until
two months prior to rclease and thon maintained in raw
river water until release - the fich were branded "01 "
on the right side behind the dorsal fin,

In addition to the adipose fin clip and freeze brand, all the fich
roleaced from Dworchak were marked with one tetracycline baad.

0



Downstream Migration

A study conducted by the Bureau of Commereial Ficheries at Ice
Harbor Dam on the Lower Snake River, McNary and Bonneville
Dame on the Columbia River, and in the estuary at Astoria, Ore-
gon, contributed information regarding the succoss of downstream
migration of Dworschak fich, As determined by selected sampling
procedures, Bureau of Commercial Fisheries personncl have pre-
dicted that 85 percent of the fish planted at Dworohak passed Ice
Harbor Dam and 30 percent made it to McNary Dam. Six marked
fish were captured in the beach seinme campling at Astoria.

The fich loss to the downstream steelhead migrante was attributed
to high (120-145%}eaturation) of nitrogen in the rivers from Ice
Harbor to below Bonneville Dam. The high survival (85%) to Ice
Harbor provides a good indicator that the fich {rom Dworshak were
in excellent health and relcased at the correct time,

The table below licts the number of marked fich released at Dwor-
shak and the aumber collected at Ico Harbor Dam for each mark.

Numbeg Times Theoretical

Number  Captured % of Factor No. Fish to

Brand Released Ice Harbor Release Of 252 Ice Harbor
R.Ant. U 174, 944 6,213 3.5814 8B8.785 155,324
R. Ant. 61,681 1,960 3.1673  79.183 48,999
R. Poot. U 23,844 792 3.3216 83.040 19,800
R. Post. 2,551 890 3.1360 78.400 2,000
TOTALS 233. 220 226,123

The trapping facility had an average officiency of 4%, therefore,
the number captured is multiplied by 25 to obtain the theoretical
number of marked fish gounted past Ice Harbor.

The average cizo of fich and the coefficient of condition was detar-
mined for each marked group of fich at time of release and at Ice
Harbor Dam. The data are ac follows:

Dworchak Hatchegy
at_release Ice Harbor Dam
Ave length Ave CoFF Ave length Ave CoF
Mark {Total 1g) Cond (total l1g) of Cond
Right anterior "U" 194 mm . 7600 186 mm . 6908
Right anterior ''n "' 203 mm . 8100 180 mm .7373
Right posterior "U"' 195 mm .- 179 mm 7201
Right posterior ''n ' 192 mm --- 185 mm 6342

Wild Steelkead .o “ea 188 mm 7958
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The decroase in the average longth from Dworshak to Ice Harbor
may be due to several factoro: (1) avoidance of trapping {acilities
by larger fish, (2) largeor fich migrato past dam by different ave-
aue and not through area with trapping facilitics, (3) death of
lazger fish prior or during downstream migration, and (4) logs

of migration urge with larger fich. The first or second hypothesie
would be the more logical ones. In discussions with Bureau of
Commercial Fisheries porsonnel at Ice Harbor, it was determined
that no studies had been undertaken to find out if larger fish do
aveid the trapping facilitics. With this new information obtained
from the hatchery released fish, a study will be initiated next year
to determine the migration pattern around dams by the larger
fingorline smolts.

Steclhead Adult Evaluation

Scales were obtained from 10 parcant of all adults handled during
the spawning seacon. In order to obtain scales that were not re-
genorated, all scales seclected were scanned with use of a dissect-
ing ecope prior to final collection on scale cards. Scales from
adults were obtained and will be analysed for fresh water growth,
age, and number of times fich had spawned previously.

All adults epawned were measured, weighed, and checked for marks
and tags. The table below shows average size for 1970 brood males
and females spawned.

Average Average Weight  Average Weight
Sex Fork Length Before Spawning After §
Female s2.o07m % 12, 04 Ihs, 9.99 1bs,
Male 32. 80" 12,29 1be.

¢All females wereo weighed after spawning, To detormine woight
of fich before spawning, a percent of body weight as eggs (17% as
determined in 1969) factor was used.

Two tagged fish bearing Oregon Game Commisgsion tags and three
fin clipped (two adipose and one dorsal) were recovered.

Fich Cultural Manasemont

%_etermiuation of Optimum Temperature for Incubating Steelhead
ggat

Atrial to determine the optimum temperature to incubate steel-

hlgﬁ egge was conducted. Sls tanks with temperatures set at 389,

43°, 48°, 53°, 50°, and 63°F. were tested using pooled samples

of eggs from five females, Duplicate samples were incubated.

From the reoults of the test, 48°F. is the recommended incubation




temperature. Temperatures above 59°F. are not recemmended
as a high incidence of coagulated yolk and cripplec accompanied -
a low percent of eyed eggs.

The number of temperature units, using 32°F. ao the bace, re-
quired for eggs to eye and hatch was recorded for each temperature.

Temperature Units Temperature Units

Temperature To Eye To_ Hatch
38° 380 cew @
43° 330 660
48° 300 585
53° 375 836
589 260 500
63° 245 475

¢ Egge are still developing at time of writing.

The amount of temperature units needed to hatch is increased about
5 percent when eggs are treated two times a week with Formalin.

Detormination of Tormelin Troatment Level with Incubating Steel-
head Egge:

It is the hatchery biologist's recommendation that all steelhead
oggo incubated at Dworchak be treated twice a week with Formalin
at 1:400 for 15 minutes. This recommendation is based on trials
conducted during the past incubation periocd.

Establishment of Cutthroat Broodstock:

Westslope cutthroat eggs wore obtained from Colville State Hatchery
(Washington Game Commisesion) to establish a broodstock at Dwor-
shak., The oyed cgge were incubated in quarantine until feeding was
stagted. Viralogy tosts were conducted with negative resulte and
the fich are tentatively designated as being disease free. The fish
will be kept in semi-quarantine until old enough for kidney disease.

1.eng he Weigh ing ing

weight data were recorded for fingerling steclhead during
the rearing period. Originally the computer for feeding was pro-
grammed using Haskell's work with brook, brown, and rainbow
trout. As the steclhead rcared at Dworchak have dissimilar mor-
phologics and physiological requirements than those epecies from
which Haskell based his werk, the establishment of the length-
weight relationship of Dworshak steclhead was necesoary. The
following table chows the fich per pound cagcwed using & K value
of 0. 0003918 in the Formula W=0, 0003981L°. W, i expressed as
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the weight of 1, 000 fish,
Total Length
Inches Fish Per Pound
2,582
756
319
163
94,5
59.5
39.8
28.0
20.4
18.3
11.8
9.29
7.44
6.04
4,98
4.15
3.50
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Nutritional Disease:

During the last quarter, steclhead being fed the PR-4 diet developed
diceased conditions. The fish became lcthargic and developed scoM-
osie. The small amount of bedy fat and viscers were hemorrhaged.
Fish were seat to the Western Fish Discase Laboratory for virus
and histopathology czaminations. No virus, bactoria, parasites, or
indications of pesticide contamination were choerved. Food samples
were sent to the Fich-Pesticide Research Laboratory for pesticide
analysic and to the Wisconsoin Alumni Research Association for pan-
thothenic acid assay. The following recults were obtained: Analy-
eio for pantothenic acid showed 80. 0 micrograms per gram of
pellets.

The Fish-Pesticide Recearch Laboratory cupplied the following data
rogarding the food samples:
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Pesticide and Metals ug/g
FPRL{ Your { Diel- En- Al-

8-45 Desig. drin depin
FF00! DNFH-1 0.15 0.06.0.10 0.03 --e- «--- 1.0 0.2 0.006
PR-4 diet
3-18-70
£ro02 DNFH-2 0.14 0.04 0.10 0,083 .-~ ---- 1.0 0.6 0.014
PR -4 diet ’ ’ .
3-.18-70 |
FF003 DNFI-3 0.26 0.08 0.09 0.04 --- ---- 1.0 0.050.010
PR-4 dict
3-18-70
FF004 DNFH-4 0.03 0.01 0.06 0,02 --.- ---. 1.0 0.050.014
Abernathy
Pellets
3-.18-70
LaCrosse -ecc= cecce cwa- fmme emee sew
diet

1.0 0,050.007

The pesticide levels are not significantly high, and they probably did
not cause the symptoms described, Also, the pantothenic acid level:
is above the minimum amount required. A diet deficiency is suspected
since a rapid recovery did occur when the fish were changed to Oregon
Moist Pellet.

Water Chemistry 7
Routine watcr analyses were conducted throughout the year. Dissolved

orygen, ammonia, carbon dioxide, and pH were determined in the
reclaimed water oyotem. No problems developed in the system.

Weekly pH determinations were mado for the Corps of Engineers of
water used for construction of Dworshak Dam.



-

SAFETY

Tho Hatchory Manager assigned the responsibility of Safety Officer
to the Assistant Manageor in charge of operations wheo in turn
assigned four oteff cmployees as members of a Safoty Committec.
The Bafety Committee drafted a station Safety Plan which was sub-
seguently approved by the Regional Director.

During the year, fourtocn staff safety moetings and six safety
committee meectings wepo held, Subjects of the ataff safety mect-
inge included on-the-job and off-the-job safety practices. National
Safety Couacil slides wepe the subject of most meetinge and cloc-
trical safety were stressed.

Two lost time acecldents ocourred during tho year: a lifting injury
and a moving vehicle accident occurred.

There have beea 88 daye sinco tho last 1ot ¢ime accident.



MAINTENANCE AND REPAIR

No major maintenance or ropair work was necessary during the
yvear. Chargeo to maintenance coot codes wero for peroonnel
costs, and for acquicition of materials andequipment necessary
for the now installstion and for conducting the maintenance pro-
gram,

The maintenance program took three moin directions: finding
and cerrecting minor syetem faults, including trouble chooting
and debugging the automatic fich feeding system; continuing a
preventive maintenance program; development of maintenance
employces' technical knowledge of the diverse systems and
compenents that are vital to oporation of the facility.

Minor syotem faults proving more of a nuisance than a real prob-
lem included: Faulty eircuit breakors, improperly oet sump
alarmo, overlcaded sump pumps, faulty angunciator circuits,
boiler flame-outs, chiller trip-outs, all of which activato the
alarm circuito day or night. More sevious problems included:
failure of vital pumps to automatically restart following momen-
tary power outages. Thise particular predlem was corrected by
inetalling time dolay dovices., Ancthor potentially dicastrouws
problem accurred when @ fuse holder in the programmer circuit
foy the main pumps causcd an unexplained shutdown of the main
water cupply cystem. This failure was repaired before systom
water eupply campletely stopped, and nro loss of fish resulted.

A considerable amount of ¢time was opont in maintenance of the
automatic fisk feeding syetem. Thic system has provena ite voe-
fulaoss, howovep, weaknespee in the systom such as conveying,
batching and pond selection ave problems, Data to pinpeint faults
is being collected and the syestom's peliability is expected to im-
prove with operational experience.

The most important cingle factor in maintaining a high degree of
peliability in the automated systems and components is a program
of preventive maintenance by skillod technicians. This has been
the first opder of business in tho maintenance program aad will

be expanded and improved upon in the neut several years. Most

of the perisdic eguipment maintenance and segvice work has been
asccomplished by staff mechanics and clectricians. The monitoring
system Wwao an cxception, and instrumentation maintenance was
contracted to the Honeywsll Corporation.



28

Suecess of the Dworshak facility depends to some extont on reliability
of the automsted eguinment and support machinery. In tura, reliabili-
ty of cgquipment components depends on the capability and knowledge
of the servicing employecs. On-the-job training has boen continuing
since the firet picce of cquipment went into oporation. Factory
training was obtained at the Chrysler Air Temp factory in Chio aad

at the Mandrol Industries plant in Tenas. It io anticipated that ad-
ditionnl factory training of personnel will be accomplished in the
coming year.



STATION HISTORY

The construction of the faeility was authorized under Publie Law
10-USC-2304(c) and consteucted under appropriation 96x3122 Con-
gtruction Genoral Corps of Engineers, Civil, Dworchak Dam and
Resorvoir. The prime contract was awarded to M. Morrin and
Sone of Ogden, WRah, cffective Septembor 16, 1967, for a contract
price of $7, 375, 801, 50.

There follows a summary of the facilities, including coste. These
figures are the bost available at the prescnt time aad reflect total
costs of the various contracts and change orders. The figuree
may change slightly when all final change orders and adjustments

are included.

BUILDINGS Unit Cost
Pump Station 1 $ 688,775
Pumps 8 49, 760
Standby power plant 500 kw 1 48,233
Blectric switchgear and eontrols 3 30, 668
Fire and maintenance water pumpheuse 1 34,689
Electric switchgear 1 1,475
Mechanical Building 1 708, 662
Switchgeary 2 29, 642
Staadby powes plant | 48,233
Hatehery Building 1 852, 529
Instrumentation and rocording oystem )} 97, 300
Spawning cquipment | 25,400
Fish Food Facility 1 224, 200
Automated fioch fecding eguipment with
computer 1 651, 469
Garage and Shop 1 83,604
Houses and Landocaping 4 134, 365
Vioitors' Toilet Building 1 20, 245
Flammable Bullding | 20, 885
FISH PRODUCTION FACILITIES
Water Treatment Facllity | 479,139
Switchgear 1 8, 850
Water Reuse Facility | 502,87
Fich Ladder and Attracting Chaanol 1 404, 363
Holding Ponde and Channele 9 295,277
Pipelines, Wator Supply aad Draine 635, 661
Rearing Tanks 64 97, 750
Mechanical Feoeders 6t 17, 328
Rearing Ponds 84 1,114,693
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OTHER PHYSICAL FACILITIES Unit Coasgt
Underground Biilities ] 69. 277
Railreoad Overpass 1 56, 583
Railroad bridge and podestrian underpass 1 120,419
Incinerator 1 8,594
Sowage System and Trcatment Plaat 1 146, 958
Storm Drainage Syetom 1 116, 751
8ite Developmeont and Landscaping 1 123,984
Congrete Curbs 6110 f2. 23,138
Concrete Sidewalk 1950 o.vy. 11,700
Asphalt Concrete Pavement 33,800 s.v. 127, 76¢
Guard Rails 1600 1. f. 4, 600
Fill and Embankment ' 225,000 c.y. 529, 200
Stream Riprap \ 26,000 c. y. 185,220
EQUIPMENT

Fish Crowders with 'E’raneponev 3 46,650

TOTAL - §8,60644,244

At the prosont time negotiations are still undep way to settle ceor-
tain claimo of the conteactor for additional compensation for change
orders. Untll final dotermination is made concorning thece claims,
we will be unable to give a complete detailed total cost of the pro-
ject. There is aloo a contract to be isoued which the Corps terms
2 "clecanup" contract. This will correct certain errors in design
and add safety features which would appear to be required. At

the present time it io expected this contract will be in effect pos-
eibly by September, 1970,

A doscription of the major buildings and 9elaeed facilitics of the
hatchery and thoir coot follows:

Pump Station ,

The pump otation is of course the water cupply source for the
entire project. Water is pumped from the North Fokk of the Clear-
water River into the water treatment facility which is a structure
which will serve two or more purposes. The pump house is of
reinforced concrate construction - 36' wide and 89' long. The
exterior ourface {s finished in tan trowelled marble. The interior
of the bullding is equipped with five pumps, one standby generator,
three link delt traveling water screens, and the necessary switch-
gear and bus bars for the electrical cguipment. In addition, there
io a five ton bridge crano for handling the equipment within the
building. There arc three 200 H. P. pumps, one 100 H, P, pump,
and one 2-gpoed pump which operates either at half speed or full
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opoed. These combinstions of pumps will give ointeen different
water flows from @ minimum of 4, 000 gallons per minute to a
maximum of 564, 000 gallone per minute in increments of 4, 000
gallons per minute,. When completed, the pumping controls will
be avtamatic. There io incorporated into the systom a seguen-
tiel timer which receives impulses from the level indicators in
the water treatment facility. The times ic energized to scek
cither additional combinations of pumping capacity or decreasing
amounts of capacity dopending upen the rejuirements of the ays-
tem, The pumps are protected by three traveling water screens
of link belt design, These water screens are automatic in that
there arc sensors which determine the diffiorential head between
the outside and the inside of the ecrecn. When the head cquals
oix inchen, the screons are automatically turned on aad back-
flushed. If tho head should reach ten inches, the alarm oystem
is activated and the alarm shows on the aanunciator system at
the pumphouse aad io transmitted to the monitoring equipment.
In addition, the pumphouse is eguippod with a oteam generator
which will gencrate steam to remove ice from the travoling water
s¢rcons @8 aceacion arises.

Fire and Maintenance Pumphouse

The fire and maiatenance pumphouse iz of congrete dlock con-
struction, 15'4" » 22'€"'. R has a painted tan finich, It contains
the pumpa accoessary to supply the fire supprossion system and
the water necessary for general cleanup purposes as well as
watering of chrubbery and lawne. This pumphouse 1¢ automatic
in oporation 26 the domand increasces on the system, the pumps
automatically cut in as neecded.

Water Treatment acility

The water treatmont facility ic of roinforced concrete design,
91'2" aide and 113'6" long. At the present time it sorves as an
egualization reserveoir and octtling basin to maintain head upon
tho osystem. There are twelve gear cascs mounted on the upper
level of the facility. After the Dworshak Reservoir has filled,

it io expected that the oxygen at times may bo loss than saturated
in the water supply and that poscibly the nitrogon concentration
may be above acceptable levele. These gear cases have impellers
which will be fastened to them, When completoly assembled,
these aorators will be used to stabilize the czygen snd nitrogen
in the water supply.

Visitors' Parking Lot - Rostroom Facility
This building i5 of cencroto block deeign, 22' = 32', painted
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yellow., The facility includes men's and women's restreoms aad
e service room for caring for the building.

Shep and Carage Building

This building coatains elght stalls for vehicles plus two chop
areas. At the west end of the building is laocated the carpenter's
oshop. At the cast end of the huilding is located the welding shop
and the maintensnce shop for grounde. The building i6 of cone
crcte construction and concrete block, 49'4" x 89'. The bullding

is painted tan,

Water Rouse Pumping Plamt
Thio ding is of roinforced conerate dosign, 21' = 24'19", with

tan trowelled marble entorior. I contains four pumps of varying
oizes with a total pumping capacity of 18,000 gallons por minute,
There is aloo included in the bullding a volume air compressor
for backflushing tho fiiter beds. Directly adjacent to this facility
is tho acration chambor for the reuse system. This reuse acra-
tion chamber is equipped with aspirator type acrators and hae the
capacity to zerate 15, 000 gallons per minute of total pumping

capacity of the reuse pumping plant. Thie system is equipped with
axygen sensors and with low and high level water alarmo in the

aump ares.
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This building is of reinforced concreto construetion, 69' & 96°,
with taa trewelled mardle exterior. The building houses the
complote mechanical componants necescary for the operation of
the rcuse oystem and the incubator supply syetem. Water for
use in the rouse system and the incubator eupply eystem ontere
thic building and pasces through aa electric grid oterilizer,
From thio point, the water io pumped through pressupe filtere
for the romoval of foreign matter largor than 19 microns. I
then paeses through ultraviolet ray aterilicore and thence to
heat enchangers before it enters tho systems. The heat ex-
changers are connected to either two 450 H, P, oil fired boilers,
or 8o the occasien ariees, to four 350 H, P. chillers. The
water io either hoatod or chilled as the seasen demands and
enters the teuse systom or caters the incubator supply system.
In addition to tho water conditioning facilities in the building,
there are sufficlent amounts of ewitchgear and electrical come-
ponents to cupply the demends of the units. Installed in a small
soom is a 795 H, P, diescl genorator. This diesel goneorator is
the came ac that in the main pumphouse. Upon power feilure,

Moe:




thie gensrator automatically starts and picks up the load which
has been proviously determined nececeary by the ectting of the
proper conterol switches.

Pish B

A complete description of the autornated fich fecding facilities

ie included fa sncther cection of this dogument. In additien to
housing the computor room and the fich feeding eguipment, the
fish food facility includes storage for dry feed. Originally the
plans called for tho storage of Oregon Moist FPellets at 0 dogrees
temperature. The bullding wap originslly designed and construce
ted so that the storage rooms could be kopt at low temperature.
The building is of two story design constructed of reinforced
concrate, 94'6" long u 52" wide, The external finjah is of dark,
greeaish-gray trowelled mortar., The basement contains one
room which houseo the pasumatic cguipment for the fieh food con-
voying to the pondo and the cold storage machinery. An edditional
room in the baserment is usced and designed for the storage of fish
food and othor matoriala. The main floor houses two atorage
roams which can be maiatained at any temperature down to -10°F,
The storage hoppers are in a separate room and tho temperature
may be maﬁmahmduemypom At the present time, this roem
is being maintained et 45°F. in order to assure that the mechani.
eal, electrieal equipmont will be oporeating satisfactorily. Theo
conveyors especially are very senvitive in theie oporation to
varying temperaturcs. On the main flcor jo also housed the rest
rogms plus @ room temperature work aren. Fish food may be un-
loaded from trucks by the use of a fork 1if and pallets, Immedi-
ately in front of tho truck unloading doay {s a truck leveling
device for levoling the trucks to the level of the unloading dock.

houses many functions.
This building ie of three story dosign, 96' 2 120'. The second
story containg tho adminlistrative offices and part of the pudlie
lobby. These gacmo are finished in glazed tile with accoustic tile
ceilings. Tho main lobby upstairs containg several of the units of
instrumentation. Also ig included some public dieplay material.
The paiating which was presented at the dedieation of tho hateheory
is aleo displayed in the lobby in a glaso enclosure.

The instromentation which is lncated in the lobdy ares includos
three recording devices in cne cabinet, a sunmaery eadinct for
tho annunciation eystem, end o display board which chowe &
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diagram of the hatchery and the waterflow systems ineluding

the handling of the fish, Thiso display board cerves as an infor-
mational source for the visiting pudblic. However, its main pur-
pose o to show the eloctrical equipmont which i3 in oporation on
the projoct. Each of the clectrical unito are represented on thic
dioplay by a two-light square medule. All units that are in opor-
ation are then chown in red. The units which are operationsl bug
in standby ctatus with tho control power on are shown in green.

The recording devicos as mentioned above, consist of three units,
The top unit monitore five water flow meters. One meter io lo-
cated in the main supply pipeline; the second meter is located in
the reuse facility osupply pipcline; an additional metor is losated
in the water supply pipoline to the reuse system; anothet\ motor
monitors the incubator supply, and the fifth meter moniﬁors the
reuse pumping supply. The center recording device records
tomperaturce. The incoming water, the supply wator and poturn
water from the pouse systom, the waterflow to the incubators,
and the water reuse facility oupply are menitored. The lower
recording device monitors eix dissolved oxygen probes, one ph
meter, and a turbidity metee. The ph meter is located in the
reuse system in order to monitor the changes in ph in the on-.
cloced system. Tho turbidity meter is located in tho incoming .
water supply. This merely rocords turbidity, The discolved
oxygen sensore are oot up to menitor the incoming water, the
reuse cupply and roturn water, and the water passing theough
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the fish laddor and diocharge chanaole to the river. All of these .

units will report to the annunciator if proset limite are @aceeﬂed
as to temperature, dissoived oxygen, watep flows, ph or !

turbidity.

Off tho lobby, connccted by glase ewinging doors, is an cbser-
vation balcony immediately over the spawaing srea. The public
can obsorve the sorting of the fish and the epawning operations
without being actually in the immediate area. Immediately bo-
low the balcony on the main floog, is the highly mechenized

epawning equipment. .

To the west of the hatchory building arc lecated nine holding
ponds. Acroes the end of these pendc and connected to them by
air operated gates is located the tzansportation channel. Oper-
ating on rails on the tops of the wallo of the trancportation
channel are two channel crowdeys. Thesce are used to crowd
the fish into the hatchery building at the time of spawning and

N
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sorting. The crowdors may be operated ecither at the site of the
crowder or by remote control from inside the spawning area.

Immediately within the building at the end of the transportation
channel {s located a control gate which allows the fish to enter

a basket which in operation is hoisted and dumped either into

one or two baskets located in the anesthetic tanks in the basement
of the building. From this point, the ficsh are hoisted to the sbst-
ing table which is of stainless stecl. Immature steclthead are re-
turaed to the ponds through a fiberglass pipe system. In order
to get the fish into this system, the controls are operated by foot,
the fich drop through a trap door and into the tubes as selected
by the foot pedals. The female steclhead which are sexually
mature are passed through the '"guillotine’ in which the back-
bone and the dorsal aorta are severed. The fich then go down
into the spawning arca where the egge are taken by the usual in-
cision method,

Adjacent to the spawning area on the main floor is the incubator
room. The incubator room has a capacity of approximately
15,000, 000 steclhead trout egge. The water supply to the incu-
bators comes from the mechanical building after having been
processed through the sterilization and heat exchanger units.

The portion of the main lobby which is located on the main floor
containe fairly extensive public rest rooms, the guest register
and four aquaria. These aquaria are stocked with small steel-
head, large steelhead and grout of the Idsho area as available.

Behind the public area in the building is located a corridor or
passageway which ie accessible to mechanised equipment. To-
wards the rear of the building is located the crew's quarters
which include lunchroom, shower and locker area and restrooms.
Across the corridor from this unit is the diagnostic lab. Next

to the diagnostic lab is the mechanical room for the building
which includoes heating and air conditioning systems.

Grounds and Other Facilities

The general layout of the Dworshak National Fich Hatchery is
rather unique. Paseing through the center of the property io the
right of way for the Camas Prairie Railroad. This railroad links
Lewiston with the towns upriver from the hatchery. The visitor
parking lot is located on the north side of the track area. There
is adequate parking for the number of vicitors that have observed
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the hatchery up to this time. The main pumping station and the
water treatment facility are located on the north side of the
tracks adjacent to the parking lot. For visitor use and coanec-
ting the parking lot to the main hatchery area is an underpass
under the railvoad track eystem. This is the only access to the
public in reaching the hatchery system. Access by official per-
aonnel and vehicles as well as scuppliers is an overpass over the
railroad tracks at the eastern edge of the hatchery complex. To
the cast of the north approach of the overpass is located the
housing area. There are four three-bedroom houses of a ranch
style design with full basements. Koy personnel are agseigned to
these housing units because of the standby requirements of the
{nstallation.

In the area cast of the hatchery building are located the rearing
tanks. These are covered by an aluminum roof and are equipped
with automatic feeding devices controlled by timers in the
hatchery building. The complex is well landscaped with attrac-
tive lawn arcas, chrubbery and flower beds. At the present
time, the lawns have establiched themselves and are in very
attractive condition.

Automated Fish Feeding System
A completo description and evaluation of the automated fich feed-

ing system follows,
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DESCRIPTION

The Dworshak autormate: feeding system comprises several com-
plex units. The heart of the system is an IBM 1800 computer
complex including card reader/punch and disc drive. The computer
uses a magnetic disc rather than tapes for recording the programs
and operating data. The computer has a memory capacity of 8,000
words consisting of 16 bits per word. The total capacity of this
unit is nearly all used for the [eeding process.

The computer is programumed to actuzlly control the feeding pro-
cess as well as calculate the feed requirements pond by pond,
taking into consideration the variables affecting fish feeding re-
quirements such as temperature, fish size, and fish numbers.
The computer will report on appropriate printouts a number of
statistical reports depending on the requirements of the operator.
The type of report is defined by the operator using fields which
are also defined. This information is given to the computer
through the keyboard. All commands are transmitted to the com-
puter through the keyboard. The water temperature of the two
systems, reuse and raw water are monitored automatically each
hour.

The system is equipped with two modes, the manual mode and
the automatic mode. The manual mode overrides the computer
and can be used to feed the ponds, all or any one pond. Each
pond is selected on the control panel, the amount of feed regis-
tered on a dial and the system actuated. The feed is then fed
through the system. This process has to be repeated for each
pond to be fed. During the time the system is in manual mode,
the computer does not monitor the amount of feed being fed.

The automatic system is coupled to the feeding system through
an interface piece of equipment. This is a complicated electronic
complex which receives sicrals from the computer and transmits

them to the feeding systen: and also receives signals from the
equipment for transmittal to the computer. Most signals are
analogical in nature. These must be converted to digital signals
as the conisuter 1s a digital data processing unit.

In addition to the automatic teeding process, the computer con-
tinually scans 140 alarm points. These are equipment failures,
environmental factors affecling the fish and feeding equipment
problems. The alarm monitoring system 1s designed so that if



the local annunciator board alarms are not acknowledged, either

in the lobby of the office or the building initiating the alarm, a

tone will be transmitted by the computer through the public address
system. If no one acknowledges this alarm, the computer closes

a relay with dry contacts which energize the telephone equipment
and an alarm rings in the houses.

The mechanical electrical feeding portion of the system consists
of the hopper loading system, the hopper storage and batching sys-
tem and the pond distribution system. The hopper loading system
consists of the following assemblies. The debagging table consists
of a hopper equipped with a bag breaker, a 24''x 48" vibrating
scalping screen to break up and remove lumps, a 12" x 12" rotary
feeder. The feed is elevated to the storage hoppers by pneumatic
blower. The blower is equipped with inlet and outlet silencers

and is located in the hopper room. There is a six way, manually
controlled selector valve which can be used to select any of the

six hoppers. FKEach bin or hopper is equipped with a low and high
level alarm which is part of the alarm and annunciator system.

There are six hoppers for storage of pelletted fish food. Four

are of 450 cubic foot capacity, and two will hold 225 cubic feet.
These hoppers have high and low alarm switches and temperature
alarm switches. The bottom of the hoppers are cone shaped and

are equipped with adjustable shutoff switches. The feed is trans-
ported by vibratory conveyors. The speed of these conveyors is
controlled by SCR devices. The computer selects full speed and
dribble speed. The feed conveyors start automatically when food

is requested, then slow down and stop when food quantity is obtained.

There are two batching and weighing assemblies. These assemblies
consist of a weighing bucket, a load cell transducer, and a discharge
gate. FEach batching and weighing assembly is the initial distribution
point for the north and south pond feeding system. Three vibratory
conveyors from three hoppers feed into each assembly under control
of the computer. The vibratory conveyor controls are interlocked
so that only one conveyor will feed at a time, and then only if all
equipment downstream is working. The weight of the feed fed into
each bucket is weighed by a transducer. When the selected weight
is reached, the door of the bucket opens and drops the entire batch
of feed into the volumetric feeder. This entire process takes
approximately ten seconds.

There are two volumetric feeders which allow the feed to enter the
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blower system at a rate not to exceed 3/4 pounds per second.
Three pond distribution blowers furnish the volume of air neces-
sary to transport the feed to the ponds. One blower operates
each end of the pond system and one is held in reserve as a
spare. Both high and low pressure switches will shut down the
blowers in case of equipment failure. An automatic-hand-off
switch is located near each unit., When the local switch is in
the automatic position, the blowers will start under control of
the control panel either by the computer or the manual override.

Two rotary airlocks serve as the entry points of the feed from
the batching system into the pneumatic pond distribution system.
One each is provided for the north and south feed distribution
svstems. Hand-off-automatic switches are provided adjacent to
each airlock for control.

In the automatic position, the airlocks are controlled by a pressure
switch in the outlet to the blower; in case of blower failure, the
entire system is shutdown.

Two six way tier valves are provided to select the pond tier to

be fed. One valve controls the feed to the north side of the pond
system and the other the south side. In the present configuration

of ponds, only two tiers are provided, so the valves select which

of the two tiers are to be fed., Two additional ports are provided

to service additional tiers if these are ever built. Two pond

diverter valves are furnished for each pond. One is for feeding

from the north system and one from the south. Each is independently
controlled. The control system is designed to notify the computer

as to the valve position and the system will shut down if the valves

fail.
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HISTORY

The design and construction of an automated fish feeding system
at the Dworshak National Fish Hatchery was a first in the appli-
cation of a computer to fish feeding. The contract for this in-
stallation was both a development and a supply contract.

Originally, a solicitation for technical proposals was circularized
to possible contractors. Request for technical proposals was
issued on March 8, 1968 by the U. S, Corps of Engineers serial
No. DACW68-68-B-0041 step 1. The technical proposals were
received and evaluated by the Walla Walla office of the Corps of
Engineers. Only those firms submitting satisfactory technical
proposals were solicited for formal bids,

On September 10, 1968 a request for formal bids was issued as
solicitation No, DACW68-68-B-0041 step 2. Bids were opened at
Z:15 p.m. on October 31, 1968 and the bid was awarded to Wismer
and Becker of Sacramento, California for a total of $651, 469. 00,
The amount of the bid included two years maintenance of the equip-
ment after acceptance by the Government. Subsequent change orders
raised the total cost to $655, 752, 90,

The contract with Wismer and Becker, DACW68-69-C-0047 included

a completion date of October 22, 1969 with actual feeding to start

and instruction of personnel to be completed by November 22, 1969.
Numerous construction delays ensued which resulted from the fact

that this was a development contract. Periodic periods of feeding were
interspersed with periods of construction and alteration. Finally,
during the month of May, 1970 the operation became sufficiently

stable to allow the U. S. Corps of Engineers to accept the installation
subject to the terms of the contract maintenance clause.

The contractor is obligated to maintain the installation for a period
of two years.
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OPERATIONS

Several of the station employees have been trained to a greater
or lesser degree in the operation of this system. A description
of the operation of the computer including loading a disk and
actual operation commands follows.
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SYSTEM GENERATION

INTRODUCTION .

This section will bc in outline form with comments
as needed. The format will be the samc as that used by IBM
and certain sections are taken right from the IBM book:
YIBM 1500 TIME-SHARING EXLCUTIVE SYSTEM JPLRATING PROCEEQE'H”. .
For error rccovery and a further explanation of any step refer

to this manual.

The Dworshakh rish Feeding System has been created
using binary cards for ease of operaticn dand the shortening
of loading time. Lach step must be done in the order given.
Please foliow cach step carcfully, The system has been checked
to be error ftree and will remain error free if the operator is
very careful in removing the cards from their drawers and
reéplacing tiem. If dan error does occur swhick is not taken
up in this 5. nual, refer to the IbY manual; '"IBM 1800 TIui-
[N EXECUTIVE SYSTEM OPERATING PROCEDURES' which is in

Volume II of IBM Svstem Manuals,
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Step l: Load Task and Write Disk Addresses

1.0 Load the disk pack to be loaded into the 1810
disk drive and ready it by pressing "START"

on the 1810 disk unit.

1.1 Zero core by exccuting the following steps:
1.1,0 Press "I'DIEDIATE S57T0P" on the 1800 console.
1,1.1 Turn off ail ceonsole switches (down position).

1.1.2 Set the "wRITE STOR PRT BITS" switch to =
yes (up) positiorn.

1.1.3 Set the console mode switch to "RuUx",
1.1.4 Press and hold the "“CLEAR STOR"™ button.

1.1,5 While holding the "CLEAR STUOR" button, press
the console "START" button,

1.1.5 Release both buttons and press the

"IMMEDIATE STOP" button,

Joad Place the drawver marked "S5YSTE'M GENERATION
1/4" into the card rcad/punch hopper.
NOTE: Aot all the cards will fit into the hopper sc place
only enocugh to 7/8 fill the hopper. As these cards
are usced, replace them with the cards remaining in
the drawer., As the cards are used, they will rail
into stacker 1. Take thrse cards and replace thom
in the drawer, From tiiis time, until the completion

of System Generaticn, the hopper should not becone

i1
enpty. As eacl drawer 1s used replace it with the
following drawers:

System Genceration 2/4

f.A

Systen Gerneration 3/4



Mainlines 1/4
Mainlines 2/3%
Mainlines 3/4

Mainlines 4/4

A drawing showing what these drawers consist of and

their order will follew system Gencration., (Page 8)

1.3 Ready the reader by pressing "START" on the
reader, Then press the console '"Program LUAD"
button,

1.4 VWait for the following 1800 TASK message to be
printed., The message is as follows:

TASK 1800 TSK V3 M2

SEN SWO0 ON FOR ABSOLUIL LOADER

SEN Si¥l ON FOR NON PROCESS MONITOR
SEN SWZ O8N FOR SKELETQN BUILDER

1.5 Execute the tash absolute loadesr function (sensc
switch 0 and data entry switch 15 on},

1.6 Press the console "STAKT" button. when the
routine is loaded, the following message 1s
printed:

TASK DISK WRITE ADDRESSES PROGRAM
ENTER NO. TRIES ON DATA Si HAX 0017

NOTE: If any other message is printed out that is not listed,
e

refer to the IBM Manual "UPLERATING 2R0OCEDURES".

1.7 Turn on data switches 14 and 15 and press console
:
WSTTART .

1.8 The following mes=ape is then printed:
DATA SwWlioi EQUAL LOGICAL DRIVE

DRIVE CODES --- HEX 0000 0001 0002
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NOTE:

step 3:

- N\ "
This will delete all not used IBM subroutines and give a
listing of them and remove all 9-dummy positions in the
let-table. Then it will load System Director, define
the disk configuration, load on the skeleton subroutines,

load on the W/B subroutines, and then give a let/flet

dump.

If at any time the message:

// MOVE PAPLR TO NEXT TEAR OFF

// PAUSE
occurs move paper to next tear off and press consoic
"START". The last message that will be printed out

is "// END - BUILD SKELETON NOW",

Build the System Skeleton

3.0 Zero core (step l.1) and then press "PROGRAM
LOAD'" and the following messayge will be printed:

TASK 1800 TSX V3 M2
SEN SW 0 ON FOR ABSOLUTE LOADER
SEN SW 1 ON FOR NON PROCESS MM ITOR

SEN SW 2 ON FOR SKELETON BUILDER

Y]
.
f—

Set sensc switch 2 on and data switcn ls on

all other console switches off and press coasale

"START". The following message is printed.
PLACE TASK DECE IXN CARD HOPPER

3.2 Press console "STARTY,

3.3 The following message is tien printed:

PUT SKL- BUILD PROG IN CARD fidPPER

LRI VTNt [

Press consoale AR andd
message:

wart for the following

DATA SW 0 ui T ABORT SKEL

5
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3.4 Make sure that data switch 0 is off and press

console "START", The following message is then
printed:

SKB, SYDIR LD X0 (System Director
Loadable and Executable)

NOTE: If for any reason this message 1s not printed out and
some other is printed, such as:
SKB, SYDIR, NL NX
The job must be startc! 1gain from step 1.0,

3.5 ‘ihe system will "WAIT" to allow the operator .
time to review the message. [Press console "STARTY
to return to TASK., The following messazes will
print out:

TASK 1894 TSX V3 M7

SEN SW 0 U4 FOR ABSOLUT: LOADER

SEN SW 1 9% FOR NON PROCLLS MCLTTOR

ST i: Create 9isk Files and Lead Mainlines

e (LSS S vl

4.0 Set sense switch 1 on and press console
"START". The folloving messa~cs are printed:

// JOB
[/ MOVL PAPER TO NEXT TEAR OFE
4.1 Do 56 and press console "START",
4.1.1 A listing of the files creation is printed,

4.2 Each mainline will load in and the build messize
1s printed:

CLB LNAME

NOTE: [LNAME is the program name boing built.
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4.3 Check each build to make sure that the following
message 1is printed:

CLB, LNAME, LD XQ

NOTE: If any other message is printed correct error and redo
that program, ELrrors codes and correction procedures

are found in Pages 90-110 of "OPERATING PROCEDURES".

4.4 Wait for the following messages to be printed:
// JOB
// END OF LOADING DISK

4.5 Return all cards to their proper places and

go on to the next section which is "INITL
COLD START",
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AUTOMATIC FISH FEEDING SYSTEM

OPERATORS COMMANDS
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COMMAND DESCRIPTION INTRODUCTION

Control of the system by the operator is handled
through commands which the operator enters. The operator has
control of the complete system except for those commands issued

by the computer.

There are 52 commands divided into five different
categorices, Each category has a call letter which indicates
the type of operation the command will perforn, and they are
as follows:

1. Category '"B"
The "B'" signifies back-up and these commands are primarily
used to duplicate data stcred in the computer memory, On
punch cards and their related handling progriis. These
punch cards may then be stored for future analysis or inay

be used for a reload in the event a computer failure occurs.

2., Category '"D"
The "D indicates data manipulation. New data or cerrection

data is added to the computer files through the hkeyboard,

3. Category ''E
The "E™ indicates fecding control. The operator has the

ability to modify the routine feediny by using these commands.
These commands are primarily used for operator conveniente
and to instruct the computer to take alternate action in the

event of a hardware failure.

1



4, Category "R"

The "R'" indicates report. A number of reports are called with

a "R" prefix. The "R" reports are primarily intended to

allow the operator to gencrate special summary reports,

Other printouts, like "F LOG ON", "B LIST", etc. are

associated with other functions and are listed in their respective

catepury.

The "T" communds are a set of diagnostic routines which allow
the opcrator to test the operation of the hardware and also
test the functioning of the software routines. Provision 1s
made to obtzin a running log of critical parameters in the

event troubles are suspected.

All of these commands arc¢ entered through the keyboard.
In order to get into the keyboard, the operator must first press
the 'RLST KBD'" button, on the keyboard and then the "XBD &t
button., Both are located on the printer keyboard. 1If the computer
is available, the "PROCEED'" light will come on. This procedure
is used for every kevboard entry and for simplicity sake 1is |

callied" "'START",

NOTE: The keyboard entry mode is usually terminated if the

operator keys in certain erroneous data or if the operator
does not continue typing. The operator must "START"

over again., After the "PROCEED" 1light is on, the




; operatof may then call in a particular command by
typing the name of the command, beginning at the extreme
left hand margin. After the command name or data has
been entered, the operator must then press the LOF
(END OF FIELD) key to indicate that the data was entered.
If the operator waits leonger than 20 seconds to enter
any data, the keyboard may be taken away by the other

typewriter. If incorrect information is entor: ., it

typer will print N*ERROR X XX'" message. A delintf
of these "EKRORS'" will be found on Pages A-1 thru i-d4 of
Appendix A together with their recovery proce.i .ros,
'€ .an % INVALID" is typed by ‘the computer aftor the
. entry of some data, the operator has typed in 3 nusber
where an alpha character should have been tvped, or the
alpha word was misspclled or the number is sutside of
the field range. To recover ¢rom the errcr, find the
reason for the error and re-enter the field. For
‘ further information refer to the detail descraptien oz
| the respective command.
|
| The following is a summary of all keyboard entry cormmands fnllowed
} | by a detail description of every command.
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Command

B END OF DAY

B END OF MONTH
B KEYPUNCH

B LOAD FIELD
B LOAD PONDS

B REPRODUCE

B LIST

B RESET TIME

B SAVE FIELDS

B SAVE PONDS

" et
A .-l

i'. z
gy ﬂi

el 3

w/

B - BACKUP OR FILE LOADING

Command No, Description

B-1 Closes out daily records.

B-2 Closes out monthly records,

.B-S Converts thec computer to a
kKeypunch.

B-4 This punches the field file
1into cards,

B-5 This loads the pond {ile
from cards.

B-6 Reproduces 2 tor 1 - 149
cards at a time,

B-7 Lists cards on the typewriter.

B-8 Resets the real time clock. .

B-9 This punches the ficld file
into cards.

B-10 This punches the pond 1il=
into cards.

20



Command

D CHANGE FEED
D CHANGE POND

D CNALA

D COXRVEYING TIME

D DELETE POND

D FIELD

D MANUAL FELDING

D MORT

D NEW ALARM

D NEW POND

D POND CONFIG

D REPURI

D RESET TEMP

D TRANSFER FISii

D = DATA ENTRY

Command No.

Description

D-1

D=7

21

This changes the pond feeding
data.

This chlanges or corrects
information on a pond,

Loads tle alarm file from cards.
Sets the conveying timw,

This removes fisi from the -
system by deleting a pead,

fhis adds, replaces, or d:letes
- : S -

a print <olunn ncluding a

headinp.

Thas Leas thne arount of foad
fed by hand to any one¢ pond
or syster.

Adds nmortality count to the
pond records.

This adds a new description
of an alarn.

Required to activite a new
pond.

This creates the order the
ponds will be ted.

This adds, replac~, or delctes
a report.

Rescts temperatures to any value
at operator's uption.

This prosranm is used when
fishes are moved into different
ponds.
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F - CONTROL PROGRAMS

Command Command No. Description

F ABORT F-1 Terminates fceding for the
day.

F ALLOW NCRIM F-2 Restarts North system.
F ALLOw SQUTH F=3 Restarts South system.
E iCuNiIxuE E=5 Continues feedinyg after pause. _

INHERTT NOR I F=7 Stops North systewm.

i

1

B . soulti =3 Stops South systar.

——
-
r

off logging.

-
[
(e
+
=
—
=
e

B ORGE G F-10 Turns on lagging.
& PavsL F-11 Makes a pausce in feeding.

B oRELE S SERUL F-12 Releases the system from
computer control.

F RESEYL AbLAsud F=-13 Resets programmed alarms.

OB e PARTUE E-15 Sets auto startup of the
' systen.

SN ST STAT S F-16 Gives a complete status of the
systcn.

-4

P IEST LOC I Writes out a test log used
in testing the ifeoding

operation.

!
—

F VIBRATUIRY L S R F-18 Sets VibT.COTY-u?LQdS for
various we 1 _1_':-_[ settings.

v




Command

R XXXX

kK FEED SCHEDULEL

',.,.
-
-
T
=
LY
%
-

A =

R - REPORT GENERATION

Command No.

Description

R-1

23

Typing the "R'" activates

the report generator.

XXXX is the name of a desired
report printout that has

been defined earlier.

Gives operator a schedule
of which hour each pond 1is
to be fed,
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T - TESTING

Command Command No. Description

ALARM =l Tests the alarm status.

BATCH T-2 Tests the batching cycle.

CUNVEY T-3 Gives printout of one or all
pond conveying times.

FEED T-4 This tests the feeding
operation,

FIELD NAMES T=8 Lists all detfined faeld
names. -

HOPYER T=0 Test hopper control and

conveying specds.,

PONDU T=7 This tests the pond valves,
REPORT NAMES T-8 Lists all defined report

names.

TEMP T=-9 Prints the hot and cold
temperature,

UPDATE FEED T-10 This simulates a fceding for
updating records.

24
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DWORSHAK KEYBOARD ENTRY
COMPUTER COMMANDS

COMMAND COMMAND
NO. FORMAT

END OF DAY
END OF MONTH
KEYPUNCH
LIST

LOAD FIELDS
LCAD PONDS
REPRODUCE
RESET TIME
SAVE FIELDS
SAVE PONDS

[ | I I |
HWOUoaovu &

T
1
T ww

1

CHANGE FEED
CHANGE POND
CNALA
CONVEYING TIME
DELETE POND
FIELD

MANUAL FEEDING
MORT

NEW ALAR:

NEW POND

POND CONFIG
REPORT

RESET TEMP
TRANSFER FISH

CoOoocobocoocococococ

ABORT

ALLOW NORTH

ALLOW SOUTH

BLOWERS OFF (Future Command)
BLOWERS ON (Future Command)
CONTINUE

INHIBIT NORTH

INHIBIT SOUTH

LOG OFF

LOG ON

PAUSE

RELEASE CONTROL

RESET ALARM

STOP STARTUP

SYSTEM STARTUP

SYSTEM STATUS

TEST LOG

VIBRATORY SPEEDS

I L] L] ] 1] ]
(ol il el R St T o e o E S 0 00 7 R =S T S =

U U R O

]
—
~ o
2 ollep P e ot g il s b o tiio p il o flo o e o flo v file o [Hie o [Bn o Blo » la o ils o

2 oo p filo o fla o e b Mo v 1R p [ o Ho o Lo o Mo o file o Ji 210 o v Mo o o w i o
]

]
—
o
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COMMAND COMMAND
NO., FORMAT

R-1 R FEED SCHEDULE

R-2 R "XXXXX" where '"XXXXX" is the
name of a report defined under
the D REPORT (D-12) command.

ALARM

BATCH

CONVEY

FEED

FIELD NAMES

HOPPER

POND

REPORT NAMES -
TEMP

UPDATE FEED

i e e R e e e R R |
(Y VRSN B R i)
=l -IES We W ¥ T S U SR
e e e e e R R e e i
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In addition to the above computer operation methods, the system

has a backup manual operation which allows bypassing the computer
and feeding the fish in case of computer failure or interface equip-
ment failure. The manual mode system operation closely approxi-
mates the computerized automatic control system without attempting
the same finite degree of accuracy or data logging characteristics.
Much of the same functional circuitry is shared by both systems
including power application relays, relay decoders, and annunciation.

The system is started by placing the auto-manual mode switch on
the manual control panel to the manual position and repressing the
startup and shutdown switch which in the manual mode causes step-
pingup of the startup relay in the motor control centers and applies
motor control power to the blowers. The blowers start up auto-
matically causing a pressure buildup within several seconds, trig-
gering operation of the balance of the system.

The quantity selection is accomplished by dialing in any amount
between zero pounds and ten pounds on the selector dial. This selects
the same quantity for both the north and south systems alike.

The operation of the manual feeding system is almost entirely auto-
matic with the exception of the initiation of the starting of the system
and the actual setting of the weights to be weighed on the batching
system. The diversion of the valves and their homing and the actual
weighing are done by the same system that is operated by the com-
puter and in the same manner,

However, with this manual override, there is no logging of the feed.
The feed has to be recorded manually through the keyboard of the
computer or has to be maintained on a separate sheet,

The only thing that is accomplished by this manual mode is the
emergency feeding of ponds if the computer or some of the attendant
equipment would be disabled.



PROB LEMS

Problems involving the initial start up and shake down operation
of this equipment were many and varied.

One of the most persistent problems during the test period was
finally determined to be caused by voltage spikes in the control
circuits. During the design and construction the control circuits
to the diverter valves which are of 12 volt d. c. were placed in

the same conduits with the 480 volt a.c. actuating circuits. The
surge of current in the 480 volt circuits induced a voltage in the
control circuits. These spikes of voltage would burn out the diodes
in the control circuit and disable the system. After much testing
and experimentation, capacitors were placed across the control
circuits to bleed off the voltage spikes.

Problems were the result of faulty installation. During the initial
start up of the system, all the diodes in the control circuits and
signal circuits to the ponds were either burned out or damaged
sufficiently that they later failed. This was caused by the con-
nection of 480 volt a.c. current to the 12 volt d. c. control circuit.
Each time a diode failed, the system ceased to function. Faulty
diverter valve operation was also caused by mechanical difficulties
including interference of the valve movement by the valve covers
and poor fitting pins and actuators. In some cases, the electrical
wiring was assembled incorrectly.

Many malfunctions could be attributed to human error involving
the technician who was working on the system. Test jumpers
would be left attached, switches left in the wrong position and
many other oversights.

Toward the latter part of the test period, the computer began to
give trouble. It would not operate satisfactorily at all times. A
check was made and the disc was found to have two defective cyl-
inders. It became mandatory that a new disc be loaded with the
program. This process takes from 6 to 7 hours. Since the new
disc has been loaded, very few problems have existed involving
the computer.

There appears to be ghost problems. These are phantom alarms
which alert the computer but which do not activate the annunciator
system. It appears as if these are stray signals received by the
computer. There are other signals of this type which activate or
cause deviation of the computer action from established patterns.
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One of the problems involving this system has to do not with the
mechanical, electrical and electronic components but with the
program. The computer was programmed using certain of
Haskell's formulae:

3.00x C x AL W

= = ]
E T = 5

AL = t°F - 38.6
T 660

The calculated growth per day is based on the assumption that
metabolism starts at 38. 6°F. This is an invalid assumption for
this strain of steelhead trout. There is evidence that metabolism
extends down to 32°F. The difficulty with the operation of the
syvstem, among others, is that the computer stops the system
from feeding at 38. 6°F. In practice, the programming is such
that 40°F is the practical minimum at which it will feed because
of the minimum the system will batch. In addition, the length-
weight relationship is incorrect. These fish have a condition fac-
tor which does not conform to the formula p = 2466 with which

I.J
the computer is programmed. The North Fork strain of steelhead

are longer in relation to the weight than this formula. At the pres-
ent time, the hardware portion of the system has been fairly well
shook down with only occasional failures occurring. These are
corrected so far by the electrician on duty at this station,

Before the system is completely satisfactory, changes in the pro-
gram will have to be made to make it more realistic in relation to
the biological requirements of the strain of fish being reared.

In addition to the above major difficulties, many minor items con-
tinue to appear. This type of situation is to be expected with a
feeding system as complex as this.
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EVALUATION

This computerized feeding system has great possibilities for the
saving of manpower and the calculation and keeping of records.

If and when the system, that is the computer, is programmed to
the point where the data that is calculated will be factual, the
function of record keeping will be entirely deleted from the manual
operation of the personnel. The only necessary record keeping will
be of mortalities and feeding where there is no actual feeding by the
computer but by the manual override. This data must be placed in
the computer and will hecome part of the records of the system and
will be available for printouts as the need arises.

The past year has been spent almost entirely in the initial phases
of the operation of this automated system, and there has not been
sufficient time of actual satisfactory operation in order to evaluate
the total efficiency of the system. There have been certain prob-
lems which have become apparent in certain types of feed. One of
these is the fact that there is some dusting of the feed when the
pelleting is not of the best. Steps have been taken to increase the
efficiency of the pelleting making a harder and more durable pellet
which can be operated more successfully in the system.

There were also certain situations which may or may not have been
due to the automatic computerized feeding but may possibly have
been due to other factors. This is the apparent differential in the
range of sizes which are found in the ponds at the present time of
fish which are being carried over the summer. However. this may
have been due to certain feeding practices during the winter months
when the temperature was down to 32 and 33 degrees. At that time
feeding was discontinued, which I think was a mistake because of
the fact that these fish do have a metabolic rate at very low tem -
peratures. When the fact was discovered that these fish were be-
coming very thin and the body fat had been used up, feeding was
started but by that time we were experiencing pinhead situation,

In order to use this reporting system which is inherent in the com.
puterized installation, we must be willing to accept computer
printouts as a part of the reporting procedures to both our regional
office and to the Washington office in order to more efficiently use
the system,

Possibly the difficulties that are being experienced at times with
this system are due to its intrinsic complication. This system
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was built as a development contract as well as a supply contract.
It is actually being used for the development of the technical
phases of fish feeding systems for use not only at this hatchery
but at future hatcheries. Therefore, the problems of shakedown
and development cannot necessarily be charged to this hatchery.
The operation of this equipment changes the emphasis from hand
feeding by many employees to the operation and monitoring of a
mechanical, electrical, electronic system,

This system was originally installed of an adequate size to service
the entire projected 140 Burrows type ponds which will be the
ultimate development if these ponds are ever built. This will of
course depend upon the evaluation of the returning runs from the
present operation. At the present time we do not have sufficient
data to properly evaluate the cost-benefit ratios of this system,
taking into consideration the manual feeding costs that would accrue
if the system were not in operation.

The entire fiscal year has been spent in attempting to get the system
into operation and to remove the bugs from the system. Up to this
point, any data that may have been accrued, concerning the advan-
tages or disadvantages of feeding by the automated system cannot

be considered completely valid. Feeding has been carried on in a
more or less sporadic manner depending upon the operational con-
dition of the system. Automatic feeding has been interspersed with
hand feceding as well as with partial feeding at times, due to break-
down or malfunctioning of portions of the system. At times, only
one end of the ponds has been fed for a day or two at a time and also
the total calculated amount of feed has not been fed on certain days.
Toward the end of the fiscal year, the feeding system had become
stabilized to the point at which feedings were carried onon a regular
basis with full amounts of feed being provided. The coming fiscal
year, 1971, should provide considerably more valid data for evalu-
ation of this system,
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Bureau of Sport Fisheries and Wildlife

BROODSTOCK AND SPA ~ NING OPERATIONS

(See Fish Hat...cry Manual Section 4438a for Instructions)

ANADROMOUS ORWILD TROUT -Ind:cate Species’

DOMESTICATED TROUT - Ind

cate Species

o(Item 12 mmus Item 13) .

2 ITEM
Steelhead
1.| NUMBER OF FEMALES STRIPPED
2.| TOTAL WEIGHT OF FEMALES
3.| NUMBER OF MALES STRIPPED
4.| TOTAL WEIGHT OF MALES
5.| NUMBER OF GREEN EGGS TAKEN
6.] EGGS TAKEN PER POUND OF FEMALES
7.} EGGS TAKEN PER FEMALE
8. NUMBER OF EYED EGGS PRODUCED 8 914. 900
: - ) » e
19 | - EGG SURVIVAL: ; o . :
9. PERCENT TO EYED STAGE % 727 % LFo| % P % %
PERCENT TO HATCHING 57 % % [ % % % %
mcm'r TO FEEDING % 45 % % % % % %
10.- LABOR COST $16 360.0 ) : i
.| NON-LABOR COST . 6, 433 0,0 o
f15.| ToTALCOST $zz 793 [
15| CREDIT CURRENT YEAR WEIGHT GAIN OF LOT
I ( Ibs. @ $ e
) ADJUSTED TOTAL COST .

o ‘ . ( lbms )

DEBIT cumm: YEAR wEIGHT LOSS OF Lot

16 ' AD]USTED TOTAL COST (Item 12 plus Item 15)

. 1.4 COST PER THOUSAND EYED EGGS

- Form

G-1 . :
(Revwed June 1968) FSEE REVEREE

Ly
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orm 3-102 eau of Sport Fisheries and Wild* ' ' 68
{(#eized June 1968) % ! '

e

DISTRIBUTION DATA AND COSTS

_see Fish Hatchery Manual Section 4438b for Instructions)
PART 1 - COSTSsS

DISTRIBUTION COSTS _ FISH DISTRIBUTED AVERAGE
SPECIES Labor ‘Non-Labot Total Pounds Number COsTS
(1) . (2) - (9) T (5) ____(6)
PONDFISH - - 7 - T - "~ | Per AM -
TROUT - - . S . S - - Perlb. =
Aots | 408,00 56.00 | 464,00 | 189,871 (2,954,609 | Perib. .0025
TOTALS 408,00 | 56.00 464,00 | 189,871  |2,954, 609
PART 2 - DISTRIBUTIONS
S TRANSFERS TO OTHER NFH's TRANSFERS TO STATES OTHER DISTRIBUTION:
SPECIES Pounds Number Pounds Number . Pounds Number
(&) (2 [N ~ (4 (5) —__(6)
 PONDFISH - - - , - - -
TROUT - - - - - -
ANADRO- + . - - - 189, 871 |2, 954, 609
TOTALS e - » - - 189, 871 |2, 954, 609
PART 3 - TRIP‘D“ATA
NUMBER OF TRIPS POUNDS PER TRIP NUMBER PER TRIP
- SPECIES. -Transfers | Other Total . .. {Transfers Other | Total Transfers | Other Total
(1) (2) (3) (4) (5) (6) (7 {8) (9
PONDFISH - - - - - - - - -

- TROUT SO - - - . - . .

. ANADRO- o . _ AR » R
MOUS Not applicable] Fish stocked directly intd North Fork of Clearwater River.
TOTALS

AVERAGE

PAR'I‘ 4 - MILEAGE AND SPECIES DELIVERIES
ITEM . | PONDFISH - TROUT ANADROMOUS|  TOTAL

MILES TRAVELED  Not a.pplicable.

AVERAGE NUMBER OF MILES PER TRIP

NUMBER APPLICATIONS (spec1es delivered) THIS YEAR

| _JUMBER FARM POND DELIVERIES

NUMBER INDIVIDUAL FARM PONDS INVOLVED

PONDFISH DISTRIBUTED, 6" and larger:




%ureau of Sport Fisheries and wn‘fe 69
SALMONIDAE PRODUCTION
(Fish and Eggs)
(See Fish Hatchery Manual Section 4438c for Instructions) , s S
(1) (2) (3 (4) " __(5) T
ON HAND) 949 Received Total ON HAND Total
Species JoLY 2 During Year Distribution’ JUNE 30 Pirg%%fztl:g:
Number Weight | Number IWeight | _ Number. [ Weight! Number _ |Weight
Steelhead
(9-D) 7,288, 8006 2, 529 0 0 2,954, 609 189,871 ), 785,875 189, 049 R76, 391
Steelnead
(O-D) 0 0 11,627,%46] - 2,795, 500 |931% #, 920,000, 968 2,899

i
Sub.Total |7, 288,900|2,529 11, 627,944 O 5 750, 109 190,802 16,705 87591, 017 279,290

Cutthroat 0 0 10,560 2 0 0 10, 000 3 1

ToTALs | %288 900[2, 529 [11,638506] 2 |5 750, 109/10,802 |6,715876 |91, 020(279, 291

Form 3-103 -EE8
(Jan. 1964)




Epasisg
ANADROMOUS DISTRIBUTION Steelhead Trout
Sl ‘,a ", e Source (parent waters)
R S A S T : i North Fork of Clearwater River
R _(‘seg,ﬂsh,,ﬂ“‘?hery Manual Section 4438d for Instnictions)
R ' NUMEER OF EGGS B mothe: Fatohiny £D FISH PLANTED
y .*~ColA1ecAted. Received Number pl::.';l:l;% Weight ’133?1’:; Number pgr“ggﬁ; Weight Waters
lf. 70~ li1,627, 946 | 2795,500 | Eggs 4770 |1,248,227 | 7.10 | 175,766 | North Fork of Clear-
LoE | EEIRE ' "15/70 | 123,316 9.15 13,472 | water River
E 7/69 1,583,066 (2, 500 633

0L

fvgm.gs 1'9-4-- 'lf\l'ﬂ\:
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" reau of Sport Fisherfes 1 ny w1 d -, 71

EGG SHIPMENTS - SA LIMONIDARK

(See Fish Hatchery Manual Section 4438e for Instructions)

\ -
SPECIES NAME AND ADDRESS OF AIPFLEC ANT NUMBER SHIPPED DATE
Q (Also subtqtal SHIPPED
T =] each species)
1. Steelhead Idaho Fish and Game
Lewiston, ldaho 827,500 6/14/70
2, Steelhead Abernathy Salmon +Cwilt ume
Longview, Washiogtoon
3, Steelhead Cooperative Fiahéuy' Uit
University of Idakis 500, 000] 6/19/70
Moscow, ldaho i
i
4. Steelhead Idaho Fish and Gamne
Lewiston, Idaho | 1,118,000 6/22/70
S .
5. Steelhead Oregon Game Cormum:is gi~on. 200,000{ 6/26/70
: Enterprise, Oregom
6. Steelhead Moscow, Russiz 50, 000 6/28/70
- N
|
..........i ................. : ....... A_‘\k
::: TOTAL NUMBER SHUPEE D Tiiiiiiiiiiiiiy
Form 3-105 ““an S

(Jan. 1964)




Bureauy of S

Fisheries and Wildlife 72
FISH FOOD SPECIES
D Trout nadrornous
. . Salmon
(See Fish Hatchery Manual Section 44381 for Instructons) cteelhead Other
= TOsT
g . - ITEM . .. POUNDS *1%:%‘([:0&_- {
T D) 969 \: 0) (b)
1.| FISH FOOD ON HAND JULY 1 » : '
' IR 2, 600 529, 88
\\\'-
2.| FISH FOOD RECEIVED BY DONATION ' 200 30. 00
3.| FISH FOOD RECEIVED BY TRANSFER [
4. SUB-TOTAL RECEIVED AND ON HAND T~ > 800 559, 88
T \‘h ’ *
5.| LIST TYPE PURCHASED DURING YEAR Cost Peu
o Povnd
Silver Cup . 1297 41,100 5, 330, 00
Oregon Moist Pellet . 1444 “"—280 150 40. 453. 66
Open Formula PR-4 . 09L7 143. 050 13,117, 68
Abernathy - 1153 177, 500 20, 462, 00
|
R S
| i
6. SUB-TOTAL PURCHASED lAvexage 1237 642, 300 | 79,460. 99
B e ——— \ _______ —3 !
7.| TOTAL RECEIVED AND PURC HASED (nem 4+ 6) 645, 000 80, 020, 87
8.| LESS FISH FOOD TRANSFERRED TO OTHER HATCHERIES LT T )
9.] LESS FISH FOOD ON HAND JUNE 30 112, 200 12, 366, 16
10) TOTAL FISH FOOD EXPENDED I 532, 900 I 67, 654, 71
11| COST PER POUND OF FISH FOOD EXPENDED (Line 10, col.(b) < col.(a) 127
— .
12} GAIN IN WEIGHT OF FEEDING FISH PRODUCED DURING YEAR 275, 460
13] FOOD CONVERSION (Line 10, col.(a) < line 12) " 1.94
—————
"4] FOOD COST PER POUND OF FISH PRODUCED (Line 10, col.(b) < lire 12) . 246
15] GIVE DETAILS ON REVERSE SIDE FOR ENTRIES ON LINES 2, 3, and 8
Form 3-106

(Revised June 1968)




Preaw ©f Sport Fisheries ana wiiu

CHEMICAL CONTROL PROGRAM .

_See Fish Hatchery Manual Section 4438 o1 Estructions)

- CONTROL CHEMICAL
USED

73

ORGANISM
TREATED

P ——

AMOUNT USED

Lbs, l Gals.

No, Acres Treated
(Indicate Land
or Water)

TOTAL
PURCHASE
PRICE

Malachite Green

Fungus

Formalin

50

0.3

£ |

(125 1bs.)
341,25

External parasites
of {figh,

40

(50 gals.)
51,84

P G R GREA L grigl‘

glelgsle gl e |2 2 (€0 1€ 0

< |

TOTAL

50 40

Form 3-109
(Jan.1964)
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Bureau of Sport Fisheries and Wildlife , . ' o S e o

"Divisto _ -Fish Hatcheries 5 : B S T A TP o e
e ~ OPERATIONS COST SUMMARY.. -~ = ../ 0.+
(See Fish Hatchery Mamual Section 4438 for instructions, ) R L B ) PSR - S S kR
|C%t ) "LABOR EXPENDITURES * ' NON-LABOREXPENDITURES * -~ - | . towr: ..
ITEM Code jWarmwater | ~ Trout, Anadm'&nous Warmwater|  Trout |Anadromous| Total - | “Expenditures’
(a) b by {c) 3 (e) i N O {g) _(h) O i
- - N ‘ 7 B - B . R
'1  Broodstock and spawning .. - 8; 4 : . - .1.16, 360 J.-3-:-3-6.0_ | 6, 433’ "6-.433 o i‘9—7'9'3 55
2 fRearng {0 , | 89,452 | 89,452 186,074 186,078] - 275,530 -
i 1 13 . R . i ) ' - - )
3 | Distribution 18 o 408 408 ‘ : 561 56 . 464
# 4~ "RODUCTION Sub-total i . 1103,220 |103, 220 192,567 192, 567 295, 787
g § |} Fish production facilities 2F sl 26 248 : 7, 515 33,763
) . 23
B_{“f . Bml@ﬂ»f L = 17, 544 23,164 40, 708
' 7 } Other physical faciiities | 10, 102 E 38, 606 48, 708
\_§_F MAINTENANCE Su'-rotal F 53,894 1 69,285f 123,179
2 9 3 Public use : gz 1 1,412 E - 1,412
10§ Tratning  § 3,099 | 12 3, 111
v ap Biolesye ey . o
uf Smhyadesrs el e PR 2009 | 245¢o
3 12 | OPERATIONS & MAINTENANCE TOTAL 161, 625§ 261,864 423,489
‘: 1 = S R ; = 451,069
13 ¢ Fish production facilities gé ol
14 .aildings :: & 4
15 § Other physical facilities o gg
16 §.Public use facilities ~ ~ gg
17 | REHABILITATION TOTAL © L .
- ‘. ‘" ! 45‘[,0&’?
18 GRAND TOTALS 7 - < LELSUS * 505, 529
19 | 0 & M Expenditures - [EECROL fOrFish | o0 a): Line d + Line 22 64 " Column(i): Lined.¢ Line 12 70
- Percent for . . ' o,
720 TOTAL EXPENDITURBSFish Production Column (d): Line 4 + Line 18 64 Column (i): Line 4 + Line 18 70
Form 3-110 3

(Revised August 1967) *If any totals include contributed funds, show source and breakdown on revese! * See reverse of form.
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PRODUCTION COSTS

(See Fish Hatchery Manual Section 4438k for Instructions)

PART 1 - PRODUCTION and EXPENDITURES

s ITEM PONDFISH TROUT ANADROMOyS TOTAL

1| Number Produced

2| Pounds Produced | 279,291 279, 291 :
3| Labor Expenditures 103, 220 103, 220
4| Non-Labor Expenditures 192, 567 192, 5 67
5| TOTAL EXPENDITURES 295, 787 295, 787 )

PART 2 - ANALYSIS OF PRODUCTION COST

ITEM COsT PERCENTAGE

PONDFISH
PRODUCTION COST PER POUND

LABOR COST PER POUND

LABOR COST PERCENT OF PRODUCTION COST

PRODUCTION COST PER THOUSAND FISH

LABOR COST PER THOUSAND FISH

TROUT

PRODUCTION COST PER POUND

LABOR COST PER POUND

LABOR COST PERCENT OF PRODUCTION COST

ANADROMOUS

PRODUCTION COST PER POUND

LABOR COST PER POUND

LABOR COST PERCENT OF PRODUCTION COST

AVERAGE PRODUCTION COST PER POUND OF ALL FISH PRODUCED

Form 3-111
{Revised June 1968)
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I :au of Sport Fisheries and__Wildl‘ 76
REARING FACILITIES AND WATER SUPPLY
g gl HEvehery Map! «| Jectnctisem for Istiction) _.,__,=#__ W E——
PART 1 REARING FACILITIES i
1. | TYEs O ACILITIES IN USE NOMBEE (Caﬁglg‘?ef gzgi?rmal MONTES (Mo;l;gf:‘é i
.. TROMCHS. : L . CuF,
T ANKS 64 5,120 * g | I 15,360
e T T onds "~ |T¥ 4o | 12,200, cupi] <12 - 1,464,000
[ e N BT e M UL
()THER POOLS AN JNDS - Earthen o1 c :.Fl-:.
TOTAL" [ & g i 0 v 1,504, 920
FOTAL CUBIC Fil N USE ON YEARLY BASIS {Divild:c 'foia1 by 12) . e i T 12,541
T o~ _. PART 2 - WATER SUPPLY __——
9 = SOURCE (. 1;;; R ~ Check appial;;;?e source for each su; mly e -IOTHER
. i SRING. [ WELL | CLAKE . ) STREAM Expismonievene
Supply No. ! X.
T Supply MNo. *reuse sysi_:
supply No. _
TERGEE VEET| wew | mon | ssoe | | ARG
supply No. 1 10, 900 15,100 ° zoﬂ,'soo 30, 300 19,275
S iia, | 10, 800 _1:4;"000 14,000 | (13, 100 12, 975
Lo Supply No. _
4. _.-"L‘JERAGEWATEF' - 'PERATURE-F° 1st Q. 2nd Qtr, - S‘Ifd.'Qtr. 4th Qtr. ﬁ?&g@ .
Supply No. - 58. 4 40,7 37,1 | 48.1 6.1
T i | 60.0 55. 9 52.4 51. 5 54,9
Supply No,
5. TOTALPOUNDS = TROUT -SR ANADROMOUS SPECIES PRODUCED: -2_79- 291
6. TOTAL POUND: = TROUT OR ANADROMOUS SPECIES PRODUCED per g.:p.m. AVERAGEFLOW USED; ¢ 7
7. TOTAL POUNDS ' TROUT OR ANADROMOUS SPECIES PRODUCED peréu.'Ft.(anﬁual) FLOW: g _ Bkt _
'S ANY WATER | 'PED FOR FISH PRODUCTION?  YES[} 'NO[_] weaTED?  YES[® . NO[] o
(If YE sither case, give details as to flow involved, estimated cost, etc, on reverse.). . :
Form 3-112 o

(Revised June 1968)




17

sureau of Sport Fisheries and kﬂilﬁf’ffc
I IMMARY OF LABOR EXPENDED AND UTILIZATION

(E:u. Fish Hatchery nal Section 4438&n for Insn'uctmns)

PART 1 - STATION LABOR ANALYSIS

(TN o I
1 PERMANEN | 'RSONNEL B -12. 87
2 ALL OTHEF ' '30R 2 28
M OVERTIME | wo—m\’ PERFORMED AT STATION -w ABOVE EMPLOYEES .12
I 4 DETAIL OF ' | SONNEL TO STATION
5 OVERTIME =~ DETAILED PERSONNEL AT STATION
6 TOTAL LAl | - ALL PERSONNEL | ~z15, 2T
PART 2 - LABOR UTILIZATION
— :
E ITEM 7 Permanent Other
:” I PRODUC;F. o R - 7.96 1.54
POl 1ISH  (Cost Codes 01, 07 )'
TRC I (Cost Codes 03, 09)
SAI''ON (Cost Codes 05, 11) 7.96 - 1.54
g DISTRIBUT] (Cost Codes 13, 15, 17)
9 MAINTENA
MA! | INANCE (Cost Codes 21, 23, 25) 4.7 .67
. '}
REH ILITATION  (Cost Codes 51, 53, 55, 57)
10 PUBLIC US! (Cost Code 27) 15
11 TRAINING  ( ost Code 31) - A6 1 .08
12 ¢1'B TOTAL _ 12.98 | 229
h; TOTAL PERM ' ENT AND OTHER (Equals Itemn 6) 15 27
on-rﬁ 3-113 * D -a not include , 44 man yeaxTs spent b%r hatchery b1oiogast“iatr11;dtgther \qa_,fi
Revised june 1968 “ESOHRE] on Bvaluation FroE e etton T oy g
‘orsha ationa o ! Uf AV

-D

: { x
E}”’LW \ dw"'_'\-}y
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Bureau of Sport Fisheries and Wildlife

REPORT OF PL<MANENT PERSONNEL

(See Fish Hatchery Manual Section 44380 for Instructions)

Loz
___________ VR S
PART 1 - STATION PERSONNEL .- ¢
Children | [ 477 compENsATION PAID
i ,‘a"( ' Total
NAME OF EMPLOYEE | Age | Grade .}‘férfml | Aindes Period Worked Youlhailer T Twiteem T il R
wlo o o | o | o | o | o | o
| ! .
William G. Ankney o 36 Y{G M 3 7/1/69-6/30/70 8.__'_?_()9 60 i }25. 00 195 30 9. 089 "‘0_
Lila N. Brainard 52 |GS | M 1 7/1/69-6/30/70{7,062 00 | -- - 7.062 00
Dwain A, Carlson 35 |[WG | M 5 7/27/69-6/30/7p 7. 363 20| 125.00 352 84 7.841 04
Walter G. Harris 36 |GS _M 3 7/1/69-6/30/70 1_2_, 218 88 _1_25 00 230 27 12,574 15
Paul D, Hemerick 30 |GS M 2 7/1/69-2/21/70 7 300 80 125 00 29565 7,721 45
Henry ¥. Hosking 32 |gs | M 4 3/22/70-6/30/7p 3, 404 16 - 3,404 16
Gary A. Love 29 |GS |s M 0o” 7/1 - 9/25/69 1,285, 12| - -- 1,285 12
1_____“31“, - STATION PERSONNEL - _ -
_ PART 2 - PERSONNEL DETAILED TO ST.ATION
O L = Period " COMPENSATION PAID o
NAME OF EMPLOYEE From Station of Detail . R(’.g'l.ll&l’ Salary Per Diem and Paid Compensauon
Costs Expenses Overtime
B ¢ I . ] & (GO N I ) (6)

S ‘_/_w - —

- 2. TDTAL - DETAILED TO STATION ' | |

3. TOTAL COMPENS_ATION PAID TO PERMANENT PERSONNEL ON DUTY AT STATION

. 'Form 3-114
. (Jan.1964) i




Bureau of Sport Fisheries and Wildlife

REPORT OF PERMANENT PERSONNEL

(See Fish Hatchery Manual Se.ctlon 44380 for Instructions)

79

e e

e

PART 1- STA'I'ION PERSONNEL

Chlldren COMPENSATION PAID Total
Marital Under R - = ota .
NAME OF EMPLOYEE | Age | Grade | . . = Period Worked Total Regular | Uniform | Paid “ompensation
: i@ | & | ® @ | _m ] @ )
] |
Frederick E. Olney 268 5 0 6/15/70- uf:»D/?! 224. 80 - - 22-}. pA
o o R . ek e Sl JEFRLE
John R. Parvin 56| GS | M 0 7/1/69-6/30/70 1@4 3-12] 125.00 - - —1?'-538 12-
ETE G
Jack E. W. Pittman 62| WG| M 0 7/1/69-6/30/70] 6, 285 28 125 00 36.16 h,446. 44
T b b b 82, %L
Boyce O. Sag:_lgx:s S ________."'f_ _qs 1\_6 0 * 5. 87&) 94- 125 00 —e 600402
Rolf W. Simonsen 4_8_ GS M 1 _ _}_Qﬁ_q5/69—6f30f70 7,029.12 - 14. 00 7,043 12
Robert Z. Sml_iil}__ o _2}__ GS S 0 7/1/69-§/Q§/69 689. 04| --- -— 689 04
Thomas M. Taggart 37| WG| M 2 7/1/69-6/30/70| 7,670.08 125. 00 139. 65 7,934.73
1. TOTAL - STATION PERSONNEL L B
PART 2 - PERSONNEL DETAILED TO STATION
S T e o Period COMPENSATION PAID -
From Station i Regular Sala PerDiem and Paid C L
NAME OF EMPLOYEE . of Detail gucgm ry Expenses sl ompensauun
~ W | . _® . 8 )
2.

3.

rm 3-114
.1964)

TOTAL COMPENSATION PAID 'I‘O PERMANENT PERSONNEL ON DUTY AT STATION

* Does not 1nclude 'perlod of tlme on detail to T{ooskla Natlcmal T‘lsh Hatchery 10/1 9/69 to 4/5/70
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Bureau of Sport Fisheries and Wildlife

REPORT OF PERMANENT PERSONNEL

(See Fish Hatchery Manual Section 44380 for Instructions)

PART 1- STATION PERSONNEL

Children | compensaTION paD ' T
NAME OF EMPLOYEE Ace Grade Marital Under | Parind Warslkad Tatal Daralar 1 [ T O, T S J - °tal.
e o | e | e e o e e
Warren I.. Thornton ]41 WG M 1 3/8/70-6/30/70 | 2689 60 s 104. 55 2,794 15
_ ' ' ) EEL TN S e
George 1.. Williams _ 41 | GS M 3 7/1/69-6/30/70 | 12210:72| 125.00 83. 70 712, 419-42
' [ i o (2RI FEL
Einar Wold ) 38| GS | M 0 7/1/69-6/30/70 | 14090.88 | 125 00 | --- 14,215. 88
Richard L. Wurth 38 |WG | M | 2 |7/1/69-6/30/70 | 8581.68| 12500 | --- 8, 706 68
b/:;__‘- g S _/*\'"'-‘ VAT
I __TOTAL - STATION PERSONNEL 18 -1»3&4&7“,_.12 1.375. 001, 452. 12 1327
i ) - PART 2 - PERSONNEL DETAILED TO STATION
'_l"'__‘ - R ;e;:;_ﬂ___w—"r,__ il -COMPENSATION PAID Tota
NAME OF EMPLOYEE From Station of Detail Regular Salary | Per Diem and Paid Compensauon
Costs Expenses Overtime
. T T e | @ (5) (6)
2. .TOTAL - DETAILED TO STATION
3. | TOTAL COMPENSA'I‘ION PAID TE%ERMANEET_P%RSONNEL' ON DU-TY AT STATioN  [132. 992 22 |
Form 3-114 - s L s e e — R —— -t

(Jan. 1964) &
o




Bureau of Sport Fisheries and W'

fe

FIVE YEAR PRODUCTION AND DISTRIBUTION SUMMARY

(Sce Fish Hatchery Manual Section 4438p for Instructions)

(Jan. 1964)

PART 1 - PRODUCTION
y TOTA! NUMBER PER TOTAL MAN YEARS PER PRODUCTION MAN YEARS
YEAR POUNI of '
: Pounds Number Pounds - Number
B (AllSpec _ PONDFISH . (All Species) (Pondfish) (All Species). (Pondfish) o
n (2) (3 (4) - SN, W () .. o I ) I
1970 |279, 291 - 18,290 - 30,031 ‘
B il }_?\
PART 2 - COST ANALYSIS
Percent Percent Production Labor Cost Food Cost
YEAR | Production Labor Cost Cost per Pound per Pound per Pound Food
- gg-::l of Total of Fish of Fish of Fish Conversion
(1) (2) (3) (4) (5) (6) (0
1970 70 38 1.06 37 . 246 1.94
5 -PART 3 - DISTRIBUTION
St SEE i Mil AVERAGE DISTRIBUTION
—_— TOTAL 1" TRIBUTION rﬂu';'nn]izi Travef:d Average PER TRIP Average [Dist. Cost
‘ Tr in Fish Miles Cost  [perPound
Pounds ]| Number P IDistributior] per Trip Pounds Number per Trip | of Fish
(D @ | _® 4 (5) (6) (M) (8) ) (10)
1970 (189,871 |, 954,609 | ----|Not Applicabled---
|
i
- i
 I— |I
Form 3-115
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Bureau of Sport Fisheries and Widlife
ANALYSIS OF PROGRAN
‘See Fish Hatchery Man' | #438r for instructions)
PART 1- PRODUCTION
'E ROGRAM SCHEDULE ANNUAL REPORT DIFFERENCE
?: Species unds Numbers Pounds Numbers Pounds To Numbers %o
g
= (1) (b) (c) (d) (e) (N () (h)
1 |Tront
2 [Warmwater
3 | Anadromous  [¢ - 000 1,400,000 |279,291 |+5,750,109| 15,709 [5.3[4,350,109 (310
4 |TOTALS 2 -,000 1,400,000 (279,251 5,780,109| 15,709 |5.3(4,350,109 |310
“Includes ¢ 188 eyed eggs. '
PART 2 - COSTS
Category ROGRAM SCHEDULE ANNUAL REPORT DIFFERENCE
llars Man Years Dollars ManYears ~Dollars %o Mgn Years %
5 | rroduction <, 000 7.3 295, 323 9.30 15,323 |5.5| +2.00 |27
6 | Distribution i, 700 & 464 .20 11,236 PA O = i
7 | Maintenance 7,500 6,0 | 123,179 5. 38 . 44,321 L4 3] - .62 10
g |iehabilitation
9 | Public Use , 000 .5 1,412 w18 6,588 B2.4| - 35 |.70
10 | Training » 500 .5 3,111 24 389 f1,1| - .26 -50
11 | TOTALS ©7L700 | 14,5 423,489 | 15.27 47,211 po,0f + .77  }5. 3
PART 3 - INDEXES
Colts ~ PROGRAM SCHEDULE ANNUAL REPORT DIFFERENCE
Lb/M ‘er. Lb. Per M Per, Lb, Per M Per. Lb. % Per M %o
i . 60 3.36 1. 52 . 74 .08 5.3 2,62 [18.0
13 | ProductionCost | 7 2,90 1. 0% .51 .11 L4 1,49 |25 §
Pounds/ el PROGRAM SCHEDULE ANNUAL REPORT DIFFERENCE
14 | Total Man Years al, 344 18,290 2,054 101
15 | Prod. ManYears e S5 e 30, 031 - 10, 381 5. 7
Form 3-118
(June 1968)



Bureau of Spor

-
isher: and Wildlife . 82

PUBLIC RELATIONS : TOTAL PUBLIC VISITORS}-/
(“ee Fish Hatchery = 1ual section 4438q for instructions) 35,070
A - INTERPRETATIVE PRESENTATIONS
: ON HATCHERY OFF HATCHERY
TYF! OF GROUPS Number Number Number Number
= of Groups in Group of Groups in Group
Sportsman Cl L 4 1 50
Schools 32 1692 3 100
Service Clubs 8 427 11 685
Professional- lentific 9 40 1 85
Religious Gr« 3 2 42 1 20
Camp Groups
Y outh Groups 13 254 1 8
State or Fede I Government 20 235 i s
Other 3 12
0 TR 88 2706 18 948
B - OTHER PUBLIC RELATIONS ACTIVITIES
TYPE OF IVITY NUMBER TYPE OF ACTIVITY NUMBER
_;ress Releas w . 3
_ (field level) Hatchery Exhibits ;
l\'umber Of ne Papers * i 1
" (receiving r« | ases) Off Hatchery Exhibits
TV Presentat s Eelnate wamber ol 10, 000
;adio Presen | 'Lo: ==" Other (Explain in remarks - i.e., open L3k
e e —= house, participationinlocal events,etc.)
FIMARKS — # 1' orshak National Fish Hatchery received extensive publicity
t"rough all media at the time of the dedication; publicity was
¢ 7en also at the time of the release of smolts and during the
f1-1 sorting operation.
*% (on house during dedication ceremonies.
:rm 3-172 1/ will not agree with totals
(May 1965) = below



Aeri ’hotograph of Dworshak National Fish Hatchery,

Note clear water in the lower righthand tier of ponds.
Thes re on the reuse system, The balance of the ponds
are « ingle pass river water which is slightly turbid.
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Rele: 1ng first smolts on April 20, 1970,

Right © left in picture: Donald Basgen, Resident Engineer
U. C, Corps of Engineﬂs €

Dworshzk Dam ang Res@rvoir Project

John K, Parvin
Hatchery Manager
Dworshak Nationa) Fish Hatchery







First olt entering river from downstream transportation pipe,

The s lhead trout is approximately one third of the distance

from water surface to the pipe in the stream of water leaving

the pi
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Crew rking Smoltg for pa
‘Case in Spring of 1970.

The a sse fin was remoy 5
e and -
a

freeze brand applied,







Clogeup = Freeze Brand Technique,

Liquid ' ''rogen was used as the cooling agent.







Dedicz. :

Dr, L
Fish :

speak. r.

'n Ceremony.

ie Glasgow speaking,
Wildlife and Parksg,

ie is Assistant Secretary for
Dr. Glasgow was the principal
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™ v,
Nez Pey

»

The Ing;
used by
Nez Pe,

The trjin-

Ceremony,
Tribal Artifacts and Dance,

Teepee was an original made of buifalo hides and
tribe during the period before and during the

wars.

dance was performed by young men of the tribe,
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Dedical Ceremony.

A parti: riew of the crowd attending the ceremony.












3 ; - '
F'Ioafmg Brldge installed by the Combat Engineers to provide
access for the public from the parking area to the dedication

site.
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Cedicatioi Ceremony.
Presentation of a painting by Mrs. Marty Johnson,

This painting was presented to the Dworshak National Fish

Hatchery by the Clearwater Art Association and the Te-
Wap-Poo Art Gallery.

From left to right - Master of Ceremonies ~-- Mr, Kimball,
Executive Secretary of the National Wildlife Federation;

Mrs, A. B, Curtis, wife of the Mayor of Orofino, who made
the presentation in the name of the Clearwater Art Association
and the Te-Wap-Poo Art Gallery; Mr, John R, Parvin,

Manager of the Dworshak National Fish Hatchery, accepting
the picture.
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