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Fiscal year 1988 was the sixth year of study sponsored by the 
Eonneville Power Administration to evaluate an existing, small-scale salmon 
production facility operated and maintained by the Clatsop County Econouic 
Daveloprcnt Comittee's (CEDC) Fisharies Project through program maasure 
703(g)(l) of the Pouer Planning Council's Fish and Wildlife program. 

Activities duriug the study focused on accomplislment of the following 
objectives: (1) Iuvestigate the potential for cUty ixmolvcwnt, (2) 
Evaluate natural outmigration of molts, (3) Provide cumlative production 
of quality salmon, (4) Aid in developwnt of optimm rearing densities in 
earthen rearing ponds, and (5) Augmsnt a unique "known stock" fishery. 

Cash and in-kind contributions from the local carunity to the 
Fisheries Project have been substantial, and ranged in value from 
approximately $18,000 in 1983 to over $llO,QOO in 1988. 
contributions were realized during times of construction, 

Major 
atvhich time 

support came in the form of heavy equipment use. Also, major contributions 
come in the form of voluntary poundage assessments from local fishermen 
during the Young6 Bay comercial fishery. These assessments have ranged 
from approximately $4,000 in 1981 to a projected 1988 value of $140,000. 

A volitional release strategy is utilized at CgDC rearing and. release 
sites. Downstream smelt migration from the release sites has shoun that 
smelt size and stream flow have an effect on smelt migration. Belea8e of 
comparatively larger smelts. and release during elevated stream flows 
reflects a more rapid migration. Fall chinook erolts released at 57 
fish/pound during 8,OOC gpm flows migrated three times faster than srolts 
released at 69 fish/pound. Smelts released at 77 fish/pound during 15,000 
r-igrated at the same rate as the 57 fish/pound smelts during 8,000 gpm 

Coho migration was monitored, with results d mtrating that 
small& smelts (16.3 fish/pound) migrated predominately during darkness 
irrespective of flows; the larger smelts (9.5 fish/pound) generally moved 
when flows increased irrespective of daylight conditions. coho srolts * 
released at 9.5 fish/pound.survivad by nearly ten times that of srolts 
released at 16.3 fish/pound, and by nearly 5 l/2 times when released at 
13.5 fish/pound. 

Yhe CPDC Fisheries Project has been rearing and releasing salmon 
cnolts since 1977, with a cmrrlative production through 1988 of over 30 
million coho, chinook, and chim sahm. 

Yhe CEDE project has tw large earthen rearing ponds used for coho 
production. In one pond it has been determined that a density of 16.5 
pounds/gallon/minute flow should not be exceeded, and in the other a 
density of 25 pounds/gallon/minute flou should not be exceeded. Yhis 
correlates to 0.08 pounds/ft', and 0.17 pounds/ft' respectively. 

Fish reared and released by the CEDC Fisheries Project are harvested 
in the various sport and colcrcial fisheries from California to Alaska. 
In conjunction with the Oregon Department of Fish and Wildlife's relatively 
large releases, enough adult salmon are produced to justify an extensive 
terminal fishery in Young8 gay. Yhe harvest opportunity is generally open 
from the middle of August to the first of November. Yhe direct value. of 
this fishery has ranged from $72,000 in 1983 to over $l,SOO,OOO in 1988. 
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IHYRODUCYIOg 

Clatsop County, Oregon is a region of vast forests, abundant areas of 
water, and beautiful coastal attractions. Responsive to the area's 
resources the econouic base is lumbering, fisheries, and tourism. 
With much of the salmon spawning and rearing habitat in the Columbia 
giver Basin lost to hydroelectric development, problems caused by 
duindling coho and chinook stocks, treaty obligations; and interaction 
of State, Federal, and Tribal management entities; the result has been 
the demise of several processing plants with at least 2,000 employees. 
This loss has meant a reduction of over $20 million annually to this 
area's economy. Saw say the salmon industry is dead and these empty 
cauneries aud endless piling stand as a requiem to mukind's disregard 
for the envirormental effects that dams, pollution, and other 
biological hazards have on a natural resource. liowever. in 1976 a 
group of concerned citizens formed an organization kuown as the 
Clatsop Economic Development Comittee (CEDC) whose 'goal was to 
improve the industrial base for the betterment of the economy of the 
area. This corittee directed its subcarittee on fisheries to 
develop a program to enhance the economic viability of.the salmon 
industry. The suggestion of an expanded terminal fishery on Young8 
gay, uncluttered by political and management problems led to the 
development of a private, nonprofit hatchery system for Young8 Bay 
that has begunto have a substantial impact on the area's salmon 
catch. l'he carunity itself takes much pride in this program and 
facility, for it is truly an operation "Bootstrap" wherein all 
segments of the comunity have melded their efforts to help shore up a 
sagging industry. It is the purpose of this Bonneville Power 
Aduinistration-sponsored project to document the success of this 
program and make the information available for possible implementation 
of similar programs in other Columbia Basin locales. BPA has funded 
the project since 1983, with the activities and information of the 
six-year project reported herein. 

In 1983 when the project "Evaluation of a Lov-Cost Salmon Production 
Facility" was implemented, program measure 704(j)(l) of the Power 
Planning Council's fish and wildlife program was addressed. Yhe 
measure stated, "Bonneville shall provide‘ funds to develop low-cost, 
small-scale salmon production facilities. This effort shall consist 
of adapting the lowcapital salmon production concept to Columbia 
giver Basin locales and developing engineering designs, supplier. 
lists, and operation manuals. Several prototype facilities shall be 
constructed and operated for experimental purp0ses.v Since 1983, the 
Council's Fish and Wildlife Program has been revised with program 
measure 703(g)(l) relating to low-capital propagation facilities. 

l'he CEDC Fisheries Project is an existing low-cost columuni ty oriented 
facility that makes annual releases of fall chinook and coho into 
Young0 Bay in Clatsop County, Oregon. The Project operates through 
direct coordination and assistance from the Oregon Department of Fish 
and Wildlife (ODFU). The Project uses a low-cost approach to salmon 
rearing with emphasis on caPlPlunity support and local contributions. 
CEDC contracted with BPA to assist the Council with fulfillment of its 
program measure, and through the following objectives the CEDC 
Fisheries Project was evaluated. 



Study Objectives 

- Investigate the potential for comunity involvement 

- Evaluate natural outmigration of molts from earthen 
rear* pouds 

- Provide cuu&tive productiou of large numbers of quality 
salmon while maintaining genetic variability 

- Aid in development of optimum density levels iu earthen 
pond euvironments ' 

- Augmentaunique, ‘known stock’ fishery 

Description of Study Area 

l'he CIZDC Fisheries Project maiutains and operates three earthen, 
gravity-fed rearing ponds in the Youugs gay drainage (Figure 1). 
Ponds il and #2 are located ou the 'Pucker Creek tributary, uhile pond 
f3 aud au incubation facility are incorporated on the South Fork 
Klaskanine giver. 
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Figure 1. Vicinity Map of Pond Sites for CEDC Facdities 
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ElEmOD8ANDMrgRIAL8 

Investigate the Potential for Carunity ImTolvement 

The CEDC Fisheries Project relies on the support of the local 
carunity for various aspects of the overall rearing and release of 
sahnl in the Young8 Bay syste!m. Carunity involvement is important 
for daily operation aud mainteuance and also for various construction 
activities. 

Contributions of cash, labor, materials, and in-kind support were 
documented each year from 1983 to 1988. corunity involvement during 
various construction activities vas also documented over the six-year 
period, as well as during pond construction prior to 1983. All three 
rearing ponds were constructed prior to 1983. 

Bmluate loatural Outmigration of Srolts from Earthen gearing Ponds 

CEDC utilizes the volitional smelt release strategy where the 
retaining screens are removed and pond levels meintained at or near 
full capacity allowing outmigration to occur when such activity is 
naturally triggered. 

In 1984 coho from Tucker Creek ponds il and 12 uere released beginning 
on April 1. 
pond levels. 

Itetaining screens were removed while meintaining full 
Daily feeding continued throughout the migration period. 

Release sises uere 9.5 fish/pound and 16.3 fish/pound from ponds il 
and t2 respectively. Outmigrant traps were placed below each pond. 
Traps were monitored during daylight and dark, and during different 
stream flous. Length frequency samples were taken prior to release 
and compared to length frequencies from trap samples. 7Snviromwntal 
parameters monitored were flow and water temperatures. 

In 1984 monitoring of the fall chinook outmigration began on May 7 
when pond 13 screens were removed. Pond leveluas slowly l-red and 
drained, releasing all the fish over a 7-day period. Daily seining in 
the South Fork Klaskanine Biver was done at a single selected site 
four miles below the pond and l/4 mile above the tidewater influence. 
Re-release and seine sample length frequency -rements vere taken. 
Re-release coded-vire tagging occurred with a Petersen method 
population estimate conducted (kicker, 1958). 
monitoring continued in 1985, 1986, 1987, and 1988. 

The seining and 

The 1985 coho release from the Tucker Creek ponds also began on April 
1. Fish uere released at 13.4 fish/pound and 16.3 fish/pound from 
ponds I1 and 12 respectively. In 1986 the smelt size at release was 
the same at 12.5 fish/pound in each pond. In 1987 the pond tl fish 
were 9.2 fish/pound and pond I2 fish were 10.8 fish/pound. In 1988 
there were no fish released from pond i2, and the fish from pond #l 
uere released at 9.2 fish/pound. The close proximity of these two 
ponds all-d for comparative releases of different size smelts, and 
upon return of adults survival will be evaluated. 
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The 1985 fall chinook release followed the same regire as in 1984,. 
hovever in 1986 a release strategy vas initiated to determine if the 
period during which these fish vere migrating from the release site to 
the lover estuary had an impact on subsequent survival levels. Au 
assumption was made that during this time the predator mortality to 
juveniles uas significant. A group of 25,000 smolts was coded-wire 
tagged and transported by truck to lower Young8 gay for release. The 
returns of this group vi11 be compared to coded-vire 
released normally from the rearing site. 

tagged fish 

release regime vas 
This same comparative 

repeated in 1987 and 1988. In 1987 and 1988 a 
third group reared and released in Young8 gay net pens will be 
compared to the normal hatchery release, and the truck release. 

Cuualative Production of Quality Salmon 

The CEDE Fisheries Project continues annual releases of coho and 
chinooksakon. Occasionally other species such as chum salmon are 
released. The Project receives eggs and/or fry from nearby hatcheries 
operated by the Oregon Department of Fish & Wildlife (ODFU). The 
Young8 gay terminal gillnet fishery, with a substantial harvest of 
returning adults, does not allov adequate escapement to fulfill annual 
production goals. 

The Project continues to investigate ways of increasing production, 
improving adult survival, 
adults. Resent efforts 

and enhancing the quality of returning 
to accomplish these goals include 

experimentation with estuarine net-pen rearing, evaluation of glOlt 
size at release, and examination of fall chinook stock transfers.. 

Starting in 1985 and continuing through 1988, the activities and tire 
involved vith each activity for the overall CEDC Fisheries Project was 
documented and categorized. To accomplish this, Project personnel 
completed a detailed time sheet with daily activities representing 27 
categories. In combining the monthly time sheets of all personnel, an 
annual breakdown of time spent in each category was generated. 

Development of Opt- Density Levels in Earthen Ponds 

The best way to determine the proper holding capacities of rearing 
ponds at a particular locality is to examine the results of several 
seasons of production. Since 1983 CEDC has been attempting to 
determine the opt- rearing densities for its two coho rearing 
popds- Annual production levels of CEDC's ponds were documented. 
Pond volumes were determined by CEDC personnel using flow rate and . 
time taken to fill each pond. To help check the accuracy of these 
determinations CXDC solicited the help of the Clatsop County surveyor 
and compared his results with the flow-determined results at the South 
Fork Klaskanine pond 13. 

Prior to 1985 the production from each of the coho rearing ponds vas 
approximately 100,COO smelts and 200,000 smolts in ponds il and t2 
respectively. In 1986 pond loading was increased to 140,000 in I1 and 
263,000 in f2. At a size of 10 spolts/pound, this correlates to 
11,200 and 21,040 pounds respectively. 
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Yhe fall chinook production since 1981 has been about 3 rillion molts 
amuwlly. In 1987 production vaa reduced because of financial 
constraints. 

Augmentation of a Dnique &unm Stock Fishery 

Iu conjunction with ODPU's comparatively large molt production, 
zy return to Young8 gay to justify an extensive terminal 

Fish harvested in Young8 gay are sampled at the processing 
plants ;pd coded-rire tags are recovered. 

Spawning ground surveys of streams-in the Young8 gay drainage were 
conducted.to estimate adult escapemant to these areas. Survey 
activities included ualk+ng the streams once each week for three 
consecutiveveeks duringpeakspauaing, snout removal of all dead fish 
containingcoded-uiretags,andcaudal severiugofallfish examined 
to prevent counting again on subsequent surveys. 

Coded&Ire tag recoveries from ocean harvests uill provide iuformstion 
on stock aud species distribution. Coded-rrirc tag data will be 
collected from Alaska to California. 
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BESDLTS AND DISCUSSION 

Investigate the Potential for CarPunity Involvement 

Comunity involvement with the CEDC Fisheries Project has been 
substantial in regards to both construction activities and daily 
operation and maintenance support. 

(coMtruction) 

The construction cost estimates of the three rearing ponds are shown 
in Tables 1, 2, and 3, vith corresponding schematic diagrams of each 
pond shown in Figures 2, 3, and 4. Pond I1 was an existing farm pond 
ovned by a private landowner. An area of approximately two acres 
including the .pond, is leased to the Fisheries Project at no cost. 
Prior to salmon rearing activities the pond needed renovation to bring 
into being a functional rearing and release site. The major 
improvements needed were intake and outlet retaining screens, an 
outlet "monk" to allow pond draining, an overflov system, and some 
major dike improvement. The overall cost estimate was $3,035 and the 
resultant pond was CHIC's first rearing pond. Local.coPaunity support 
of $2,210 represents 73% of the total. Since 1977 when the first 
group of 50,000 coho were released from this pond, approximately 
1,002,OOO coho and nearly 3 million fall chinook have been released. 

The second rearing pond (pond 52) was constructed approximately l/2 
mile from pond il on property of the same owners. The site was 
unprepared and preliminary surveying and engineering was provided by 
the Oregon Department of Fish. and Wildlife, Fisheries Project 
personnel completed initial clearing which included tree and brush 
removal. Comunity support for this project provided 89% of the total 
$9,650. Since the completion of this pond in 1979 nearly 5 million 
coho, fall chinook, and chum salron smelts have been released. 

The third pond (pond #3) vas constructed on land owned by Crown 
Zellerbach Corporation and utilizes water from the South Fork 
Klaskanine giver approximately 4 miles above the tidal influence of 
Young8 gay (Figure 1). Najor components of construction included 
excavation, construction of diversion dam and intake structure, 
pipeline ditching and installation, and outlet structure fabrication 
and installation. The diversion dam on the South Fork Klaskanine 
giver is capable of controlling flovs in excess of 300 cfs. This 
project, being much larger than the construction of the first two 
ponds, utilized grant money provided by the Pacific Northvest Regional 
Comission (PNRC). The grant provided materials for dam and intake 
construction, 1,200 feet of 30" steel pipeline, and personnel to 
oversee and coordinate the construction phases. The local Job Corps 
center provided extensive assistance during dam construction. 
Students from the center enrolled in such courses as woodworking and 
concrete construction, and under their instructor's supervision, built 
the dam. The value of $9,000 vas a substantial portion of the overall 
project. Approximately 35% of the project cost vas provided by the 
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Dolo curry 
h8bbrrf ?18t&iU 

Lo88 5ll 
8tmKdm 
cliakMlno Batchar~ 
LOU kr8Oll 

Dmmn Law 
OCOM Food8 of ktur8 

b8i btlOn 
Rintiap of Chrch 
xoc&lcol8upport 
Rica Diacomtr P toad 
?lrh hKCU8~ 

hdqo Asrrrrnnt btch 
P8yroll/Adan./Logal 
fhpUtU kCO88Ut 
Load La80 
~lc. @@alp. kquirltlon 
bmdago krrrrnt lCtch 
Contract Labor (TB Iioga) 
9ot 
Tocrmlul Bupgortnroour Bpocr 
Lqal sonic@8 
&In. kalrt./ Grant kud 
Cub Domtioa 
bChlCd, k8iatoue 
focbKllcol aQport 
office/Lab EquIpmat ti 

off 1c*/Lab/Roozer sp8ce 
xuox coplu o8o/suppliu 
k+dOgo k8088wot Witch 
kcountfrrg Coauaol 
Offlcm lkrk 
Brrkatr 
Cash Dpntion 
L8dLoou 
huidoqo k8uamnt: 

834.69 
8229.00 

81.187.00 
8n.60 

884.00 
8250.00 
822S.w 
820.00 

810.00 
97s.w 

8M6.67 
860.~ 

8229.00 

osll ExtoomiodJ. Bupuoni 
osli 8oofood8 Labor8tory 

8249.96 
8249.96 

ottu hwl caaion 

Point Adam Pukiog co. 
iaan Rat 
BCA Buvlco co. 
h&on Sto&ld 
k. & Iht. P.B. ma&e1 
Vmduvaldt ?mtlv 
bung8 Bay h8brIBDf1 

87.S9o.W 
8350.04 

8Wo.W 
81S0.W 
840.00 

8290.~~ 

Bubtotol 

Cuh 

---... - .- 

8100.00 

812.479.w 

8134-n 

8250.00 

87.168.69 

810.00 

821.462.77 

-.-. - .---- 

8u.660.92 841.SBS.72 

853.246.64 

. 
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Tab10 4. CommUty bntrlhtlom to m ~l8brlo8 Rojoct. 1966 

--- _ -__ -___ ..- .---. . ..-- --. --- _ 

Contrlhtor Contrlbutloa In-KM Cuh _ 

B19 Crook Ltchory 
BlopsodPctr . Iu. 
Bumtoin 8oofwda 
Cavodm toroat IlldPrtrir. Iac. 
ttht8Op tfOMt7 
Croon Zdlubach 
?18bbrf l18bu1.8 

hmu for 
BtonKdm 
Xloakonlm B.lm Botcbrrf 
Kmppton Corporation 
Won Korpolc 
I-kr$Wb 

aC.cn hoda of ktorio 
OmI 
OS! Irto&dJ. Buguod 
OS0 8afood8 Lohoratory 

ottu ha1 rarc1on 
Pulfic Powax & Light 
Point w Paekllq co. 
Point h Pockicg co. 
Put of ktoria 
Port af ktoria 
Joam Rat 
B. 11lhm Xynhila 
vot8lor~dt ?a17 
Uoatun Cab - ticbud lorth 
fv ky t18brrrrr 

btol Spportr 8d labor 
rdmlcd &Qport 
hod RICO Dircorn*r 
hnmdqo kaoaamnt Match 
Six PIIIIMJ- 
PayrolU~nJL8gd 
LudLauc 
hdcgo kroarrab llrtch 
Truck Bontcl 
ht8 
Sch. Bupport/Roocor Bpaco 
Kl#t Pillap 

f-4 h-0 
TowlapKcpomo . 
hadaqa k8oan8nt llrtch 
xoclulicol Ai818tuE@ 

tocbaiccl aIpgat 
offlcoAoh Kqulpont old 

OfflcoAohRroocor 8gacm 
xorcx coplu o8r/suppliw 
Scrap )alt8 

hdcgo kco88mont llrtch 
Cwh Contrlhtion 
?httr. bkU. hrdOU0 
kvy Kqulprr* - Dirt Work 

kcamtiq wel 
macqoa . 
Lord Llue 
IblduBolml 
hdqo k8o8wont 

BdtOtOl 

8SB.g 
8l2O.W 
8640.00 

810.013.37 
65W.W 

81.194.49 
8112.59 

8100.00 
81W.W 

81.459.92 
two.00 
8250.00 
8159.99 

8249.96 
8187.47 

87.9JO.W 
8359.94 
8150.00 

82.2W.W 
82.599.W 

840.00 
81W.W 
82W.W 
plw.w 

89S4.94 

8161.82 

B9.825.03 
8SM.W 

821.621.7s 
-_ -.- . . --- _ - -. 

818.752.74 843.161.71 

861.914.4s 
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Table S. Cormity Coatrihatlou to UDC ?lrlnrlo8 Rojoct. 1967 

Contributor Conirlbutlon 

Ltorla Seafood Co.. 1~. 
JOB BuVaroa 
Bi9 Crook htclmry 
hopmductr . Im. 
BoyBjork 
Bormtoin Safood 
flCt8Op bUtht7 
b&It8 Of h80 %@I4 htu 

?lrbbrolr ?l8krloa 
Gnat Crook Iltckry 
Bopxmntatitr for Budon 
bvid Ifill 
KlukcnlIn BITOX Batchor~ 
Kmppton Corporctlon 
ITm Lu8cn 
Inn Luaon 
h8818’8 boco ?lah co. 

OS0 ~xtomion(J. Buguon) 
OS0 Soafood8 Laborator 

Ottu h-1 ~rrlon 

Puiflc Porn & LigM 
Jimy Puku 
Point Adh Puking co. 
Point b Pachrg Co. 
xha Bomi88UE. caqmny 

k. f&r. P.B. ma&o1 
Vumiuvaldt Camtly 
b8tUn ?8b - hctmrd llorth 
hlu8ga Boy ?18krmn . 

. 

St001 
hMkIJO k80888ont htch 

Cub Ooution 

rrhlcclsupport/Kogu8 
hod RICO Dircountr 
Back buhg 
Pamdogo Asaurwnt Yltch 
Pqroll/A&tn. Aa@ 
Labor 
hdog. ktU888nt Yltch 
Circulu Ionka 
Cub Dormtion - 
f.ClmiCd k818tuec 
Tech. Spport/?rauu Spuo 
hllag 
Torritq ad hailer Bmntal 
hUD+ kaU88ont htch 
hIMd0y0 k8088mt Wrtch 
t.cimical k818taaco 
hclmlcol support 
offlco/kb cquipm8nt umi 

Offlco/Lab/?rouu Spur 
bIOX CopiU 08dsUpPh.8 

1976 lad 4 I[ 4 Pickup 
Bock 
hudwgc brommnt llrtch 
?lrh t!cmp 
Cmh Donrtlon 
Cub Domtion 
Lti true 
lklda Bantal C Stool 
hOdoq. kao888ont 

suhtotol 

TmL 

IPUIid 

860.00 
8461.96 
8~0.00 

8260.00 
836B.40 
8100.00 

810.314.01 
894.00 
839.99 

82.909.00 
82.7l7.65 

8150.00 
850.00 

81.4~9.02 
8SS0.W 
8300.90 

891.05 
81.~67.49 

8262.47 
8257.47 

87.692.50 
8352.53 

83.9W.W 
81Y.W 

8200.00 
813.663.96 

849.00 
610.00 

82w.w 
862.00 

829.35329 

818229.39 857.u7.59 

875.646.99 
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hhh 6. Cormlty Contrihutiom to CKDC Firhorioa Roj8ct. 1966 

Coatrlhutor 

&tori8 &food Co.. Iac. 
Jim Bugaon 
B19 Crook latchu~ 
Blopmducta. I~lc. 
Bormtoin So&da 
Jack Cutwright L David KU7 
tit$O&b corpby 
kpro8cnt8tlve tom Banlon 
h881e' 8 b8~0 tlrh t&m4 
Pukantu hm %rtcbrry 
hDh8- 

Iv8n Laron 
Botioul ckud - Jotm Pottlrulito 
lbrtbmt lrturcl6w 

OW Socfood8 Lohor8tory 

OttU firPI r88lOlb 

Jm Pukor 
Point Ad8m Packi4 co. 
Point ldrr Packlq co. 
Joan h8tt 
Fontam stokold 
Kaith (I We lhrren 
1Ormgr kT ?18- 

Contrlhtlon 

pm 
hudoqo k8#88Mt Metch 
blmical k818tatEr 
~ocbnic8l %Qport/kguo k8l8tancc 
Cuh Contribution 
?‘A k8U88Mt Mntch 
Imulatod rank 
P8~oll/Admin. /Lqpl 
krh Domtlon 
Poudaga Arruannt llrtch 
Tech. ~rt/?rmor Spew 
Dock Koumont cd Park14 
Cub bmtion 
Oonu8tor lopclr 
Plutic Plpo 
tOCbiCd k818tUEO - m bKC0 
officrnab cqulpmnt and 

Off lcolLab/?reuu Spacc 
X0x0x coplu Otd&4lp.h@8 

Pit lock 

Pm&go ktrrrnt tlrtch 
Cuh Domtion 
kcamting Couacrl 
Bockotr 

Cuh Domtion 
?bd+JO k808888nt 

Cuh 

84.130.14 

85W.W 
836.392.U 

864.00 
043.43 

81.000.00 

831.267.21 
83700.00 

837.50 
IM.%B.% 

--- -.- - 

8110.761.17 

l m Of 1%8 pormdrgr U808Wnt IOCOipt8 hV’0 Ib8t km 8ubrltt.d pt 
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Figure 2. Schematic of Coho Rearing Pond; Pond #l of CEDC Facilities 
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Figure 3. Schematic of Coho baring Pond; Pond I2 of CEDC Fac&tles 
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Concrete 
-Early Rearing Pond 

Figure 4. Schematic of CEDC's South Fork Klaskanine Pond 13 
Incubation and Rearing Facility, 1988 
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local c-ty. Since complotlon of this pond in 1981 over 2II ' 
rillion coho a6d chinook &lts have been relassed. 

. 

In 1984 egg incubation and early rearing capabilities'were added to 
the project ulth the aid of a $48,000 Economic Development grant. Bgg 
incubationand plumbing sopplies werepurchacled and -talled that 
provided for an egg hatching capacity of 1.3 million. A 100' X 20' X 
4' deep early rearing concrete raceway wa6 constructed, and a 6mall 
(30' X 40') rearhg pond was excavated and are shown in FQure 4. Th6 
early r6arlng pond wa6 carrstructed tithln the large 13 rearing pond. 

In 1985 there uas no major con6tructlon, but in 1986 the CKDC 
FIsherie Project ua6 auarded a .$92,000 grant from the Federal 
EconomicDevelopment Admini6tratlon (EM) for the con6tructlon of a 
hatchery/storaga building, the installation of a 6maU hydroelectric 
6ystem, and for vari- research equ%pwnt and supplies. The project 
wa6 matched vith $23,000 fror local fund6 for a total $115,000 project 
and was essential In receiving the grant. carunity participation in 
conjunctionvlththis activitywu, substantidl. The clateap county 
6urveyor provided preconstruction 6ervicss through property line 
determination6 and con6truction site layout. His semrice was valued 
atWO. Al6o, a 6nllcontrlbutionof es6entialtechaicala6sistance 
vas provided by a local engineer at a value of $50. Prior to actual 
building construction the Port of LLstoria provided rssl6tance in site 
preparation, vhich required.extapsive excavation to level the area for 
the 30’ XlOO'building. The Port-of A6toria.s assistance wa6 valued 
at $5,200. The installation activities of the small hydropou6r 
generator al6o attracted a66i6tance from local people. m parnr 
house wa6 built over an edmhent of a Cave&am Forest Industries, 
Inc. logging road, and a hoist truck ua6 needed to lift the generator 
over the b6nk and place It on the precon6tructed concr6t6 pad. 
RCifiCPoU6r and Light- (PP &f;) provided the n666666ry 

equlpm6ntandaccompli6hed the iu)catavalue of approximately $500. 
The specific locatlon of the rlectrlc generator ua6 cho6en 60 that 
adequate head could be attained to provide the pre66ure nece66ary to 
operate the generator, and also 6g the di6ch6rge vatar could be 
collected and utilised for l g& incubat+n and early rearing of the 
young6almon. Figure 46howstheachematic layoutofthe g6nerator 
and new hatchery building In relation to the existing-water intake'for 
the hatchery building. Thi.6 small tributary of the South Fork 
Kla6kanlne River sapplies 'wcrter for both the hydrogenerator and the 
hatcherybullding,ao.if the pqrrrlwuseuould havebeenbuilt below 
the Intake dam, adequatewater x6mld not have been available to 
operate the hatchery building. Approximately 2,500' of 8" PVC pipe 
supplies vater to the generator. 

Nty involv-t with regud to the rantioned con6tructlon 
activities demon6trates the willingnesrr of local indlvlduals and 
organization6 to help. The comunlty appear6 to be more responsive to 
the 6maller ecale project6 which pay reflect it6 compatible 
capabilitierr. In larger and lOre sophisticated projects which require 
exten6ive material and 6ervice co6t6, the comrnity effort6 are 6till 
6ubstantial.but the percentage of the total project value'%6 lower 
than for 6maller 01166. 
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(Operation aud Ilainteuauce) 

The local cmty also provider assistance in the foru of in-kind, 
cash, and uaterial contributious for geueral operation aud ueintenance 
support& Yhe annual contributions for the period 1983 - 1988 are 
listed in Tables 1 through 6, 
1988 are shorn in Figure 5. 

and ths coqiaratlve values ftou 1977 - 
The fluctuatious frou year to year tiy be 

reflective of large construction projects or of a successful fishing 
sesson. 1981, for euauple, uas the year of construction for the South 
Fork i3.pond and that was a larse eupensive project. In 1988 local 
fishermen had a successful s- in the Youngs Bay fishery. 
wereplentyof fishsndthe priceuas favorable. 

There 
Yhese statistics 

reflect a value to the Fisheries Reject, because iu 1981 the 
fishermen initiated a voluntary poundage assessment program where they 
contribute 5% of their poundage value from fish harvested in Young6 
Bay to the Project (Plgure 6). 
processors that buy the fish, 

This assessment Is then matched by the 
soin actuality If all fishermen 

participated. 10% of the total Young6 Bay fishery value uould be 
forwarded to the Fisheries Project. The Young6 Bay assessment 
contributions shoun%riFlg&e 7 canbe correlated totheYoungs Bay 
catch value (P'igure 81, and as can be seen, the contributions approach 
tha 102 level of the total catch value. In early years of the 
assessment program this &es not hold true because the percentage 'of 
fishermen participating uas less than the nearly 100% since 1985. 

In-kind contributions are difficult to put’ a value on but most uere 
based on .the value that the contributor determined. Freezer and 
office space values were determined by us- local rental rates. 
technical assistance provided by various 

Yhe 

arbitrary andmaynot sipa a fair value; 
contributors is somewhat 

however, It is intanded to 
showthatthere is that assistanceand that it comes from several 
organizations and ludividuals. In1988novalueuas placedonvarioq 
contributions except for the.cash because of .the inconsistencies. For 
euample. ODPU assistsnce has been undervalued because such aspects as 
fish hauling, provision of salmon eggs, various consultations, -fish 

. health examinations, aud uumerous' other-means 
difficult to include. 

of assistauce are 
It needs to be mentioned that local ODPU 

personnel provide assistance to the Fisheries Project 
feasible, vhareas private 

whatever 

activities. 
hatcheries must foot the bill for such 

Natural OutmIgration of Smelts 

At the three earthen rearing pondsr CEDC utilizes the volitional smelt 
release strategy uhere the retainlng screens areremoved and pond 
levels msintained at or near full capacity allouing outmigration. to 
occur uhen such activity is naturally triggered. In the net-pen 
confinements, however, this release strategy is not possible snd fish 
are released by simple dumping from the net enclosure. 

With the two coho rearing ponds on Tucker Creek in such close 
. prouimity to each others CEDC utilized the opportunity to evaluate and 

compare size at release from the two sites. 
released at approximetely 15 fish/pound. 

Prior to 1984 coho uere 
In 1984 the variable release 
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sizes were-initiated, with pond I1 fish released at 9.5/pound and pond 
52 fish at 16,3/pound. The outmigrant traps placed below each pond 
were monitored during daylight and dark, and during different stream 
fl& with resultant data Indicating that the smaller molts 
(16.3/pound) migrated predomlnautly during darkness irrespective of 
flov. The larger molts (g.S/pound) generally moved when flows 
Increased, irrespective of daylight conditions. The comparative 
length frequency measurements indicate no differential migration with 
respect to fish size (Figure 9). The smelt size differentiation was 
repeated in 1985 with pond #l released at 13.4 fish/pound and pond I2 
at 16.3lpound. In 1986 the same srolt size was maintained at each 
pond- Each year 25,000 smelts from each of the tvo ponds were 
coded-wire tagged so survival comparisons could be analyzed. In Table 
7 the 1982 brood released in 1984 and harvested in 1985, with the two 
coded-wire tag groups (code 7-31141 and 7-31/42 from ponds #l and #2 
respectively) can be compared. The surpivals with respect to smelt 
size are shown in Table 8. As might be expected, the results are 
demonstrating that the larger smelts suwive better than the smaller 
srolts. The 1985 harvest shows that snolts released at 9.5 fish/pound 
survived by nearly ten times that of the smelts released at 
16.3lpound. The 13.4 fish/pound smelts released in 1985 and harvested 
in 1986 fared better than the 16.3 fish/pound smelts by almost 5 l/2 
tires. However in 1986, with smelts released at equal sizes from the 
two ponds, pond #l fish still sumived by over two times that of pond 
t2. There is still a arch larger margin tw this between the larger 
and smaller smelts. 

The seining activity after the coho releases reflects the fairly rapid 
migration of smelts from the pond. From the release site to the tidal 
influence of Youngs Bay, the distance is about 1.5 tiles. At this 
point the fish enter a tide gate and are then in the tidal influence 
of Youngs bay. In 1986, after the retaining screensat the two 
rearing ponds were removed, seining activity began each day in front 
of the tide gate. On the sm day as release, five hours after the 
screens were removed, no fish were collected at the seining site. On 
the second day, 29 hours after release, fish from both ponds were 
collected. The fish within this site range, 9.5 - 16.5 fish/pound, 
have apparently all smelted and are ready to migrate to the ocean. 
How long the fish remain in the tidal estuary before actually entering 
the ocean is not known. Seining activity for determination of 
migration duration was not able to be completed, however visual 
obsemation of cormorants feeding on the smolts within Tucker Creek 
slough lasted for about three weeks. 

The volitional release is also used for fall chinook releases. The 
seining activity for recapture of mlgratlng smelts occurred at a point 
four miles below the release site and l/4 mile above the tidewater . 
influence of Young8 bay. The results of this activity are shown in 
Table 9. Prior to 1986 the migration time was six days andthe flow 
was 8,OOOgpm. In 1986 the two-day migration time was correlated to 
an increase in flow; 15,000 gpm. However, in 1987 with the stream 
flow back down to 8,000 gpm, the migration was also two days. The 
other factor shown in Table 9 Is the srolt size. This table shows the 
effect flow and smelt size can have on smolt migration. -Release time 
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Table 8. Coho Release Size and Survival Percentage of 
Fish Released from CEDC Ponds, 1984 - 1987 

Release 
Year 

Release 
Site 

1984 Pond I1 
Pond t2 

1985 Pond il 
Pond 12 

1986 Pond #l 
Pond 12 

* 1987 Pond I1 
Pond 12 

Release 
Size 

9.5 f/lb 1985 4.9 
16.3 f/lb .5 

13.4 f/lb 
16.3 f/lb 

1986 5.6 
1.04 

12.5 f/lb 1987 1.4 
12.5 f/lb .6 

10.3 f/lb 
10.3 f/lb 

Harvest Survival 
Yea* Percentage 

1988 

* No CUT 

Table 9. Migration Rate of Fall Chinook Smelts 
Released from CEDC's South Fork Pond to the 

Tidal Influence of Young8 bay (4.5 miles), 1984 - 1988 

Suolt Size River Flow 
Release Year 

Migration Time 
(Fish/lb) (gpm) (Da)rs) 

1984 69.1 '8,000 6 

1985 72 8,000 6 

1986 77 15,000 2 

1987 57.5 8,000 2 

1988 60.6 12,000 1 
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since 1984 has been mid-May for the fall chinook (Table 11). 
Canparatlve length frequencies of smelts sampled in the South Fork 
pond before release, and from the seine sample, show that all fish 
migrate at the same rate (Figure 10). 

In 1986 a release strategy was initiated to determine if the period 
during which the fall chinook were rigrating from the release site to 
the lower estuary had an .wact on subsequent survival levels. 
Coded-vlre tag recoveries begin to provide cursory results of the 
comparative release strategies (Table 12). Recoveries from the 1988 
releases are expected in the 1989 fisheries and are not Included in 
the table. Until all age classes have been recovered the. results 
cannot be analyzed, but interesting *data from the first couple years 
of recovery should be noted. The 1986 releases show that the trucked 
release vas harvested at about the same level as the volitional pond 
release. Eovever, the trucked release was 113 fish/pound, whereas the 
pond releases were 77 fish/pound. The substantially smaller fish did 
as well as the larger fish, and it may be attributed to the trucking 
for the purpose of avoiding predation. Of the 49 fish harvest only 
three were jacks and the rest were three-year olds. The 1987 release 
had nearly Mce as many fish tagged in each group and may reflect the 
additional jack recoveries, but there vere no recoveries from the 
trucked release. Subsequent rewveries and t4e inclusion of the 1988 
release and recapture data may provide valuable information in regard 
to the comparative release strategies. Even. though trucking is 
stressful on fish and is costly, benefits llay outweigh the expenses 
and provide a release option to be considered at this and other 
Columbia basin facilities. . . 

Cumulative Production of Quality Satin 

The CEDC Fisheries Project has been releasing coho and chinook salmon 
in-the Youngs Bay drainage since 1977. Total production the first 
year was 50,000 coho mlts. Present production levels Include coho 
and chinook, with numbers in excess of 3 million smelts released 
annually. Since 1977 total production from CHIC's program has 
exceeded 30 million coho, chinook, and chum salmon smelts (Tables 10 Q 
11). 

Production levels of the CEDC project are at or near capacity. For 
substantial production increases to be realited, additional rearing 
space must be utilized. CEDC personnel began investigating the 
potential of estuarine rearing through utilization of floating net 
Pens. In 1987 a small net-pen system was secured in Young8 Bay and an 
initial group of nearly 42,000 fall chinook was reared and released.at 
the site. Observations of this first group showed an accelerated 
growth rate over the South Fork pond fish and exhibited little stress 
due to the fluctuating salinity levels (Figure 11). A small level of 
the disease vibrio angulllarum occurred and the fish were treated with 
terramycin (M-50) in the food to help curb disease mortality. Fish 
were released at a healthy 45.4 fish/pound. At release the rearing 
density was 0.65 pounds of fish per cubic foot of water (lbs/ft') and 
it has been suggested that .75 to 1.0 lbs/ft' be maintained as a 
reasonably safe level (Conrad Hahnken, National Marine Fisheries 
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Table 12. Coded-wire tag recoveries of CEDC’e 1986 and 1987 fall chinook releases , comparing three release etrategiee; 
trucked release, volitional release, and net-pen releaee. 

RELEASE DATE BROOD RELEASE STRATEGY # TAGGED CODED-WIRE TAG RECOVERIES (EXPANDED) 
-1-----1--1------- -1---1-- -1-1---------1---1----------- -----------------I 1--1-111-1-----1--------------------- 

S/12/86 ‘85 Trucked release to Youngs Bay 24,938 [ 1988 ] 14 - Washington Troll 
at 113/lb 8 - Britieh Columbia Troll 

-I-- 
22 Total 

5/S-30/86 ‘85 SF Klaokanine Volitional 
at 77llb 

24,479 [ 1987 1 3 - Britieh Columbia Net 
[ 1988 I 8 - Columbia River Net 

4 - Oregon Sport 
3 - Washington Sport 
2 - Washington Troll 
4 - Britieh Columbia Troll 

-mm1 
24 Total 

S/5-30/86 ‘85 * SF Klaskanine Volitional 
at 77/lb 

S/5-30/86 ‘85 SF Klaskanine Volitional 
at 77llb 

24,574 

25,052 

No Recoveries 

[ 1988 1 9 - Columbia River Net 
3 - Puget Sound Sport 
2 - Washington Troll 
4- British Columbia Troll 

--mm 
18 Total 

S/20/87 

S/19/87 

S/20/87 

‘86 SF Klaskanine Volitional , 47,382 
at 57.5/lb 

‘86 Trucked release to Young8 Bay 
at 57.5/lb 

46,724 

‘86 Young8 Bay net-pen reared and 
released at 45.4/lb 

41,869 

[ 1988 ] 4 - Oregon Sport 

No Recoveries 

[ 1988 ] 3 - Columbia River Net 
4 - Oregon Sport 

-I-- 
7 Total 



Figure 11. Salinity Levels at Young8 Bay Net-Pen Site, April - December, 1987 
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8emice, personal c~cetioa. 1987). For fall chiuook at 100 
fish/pound, a reariug deusity of 0.25 to 0.4 lbs/ft? has been . 
suggested (Seuu, -et al. 1984). In1988 CmC'snet-penfall chinook 
vere reared at -75 lbs/ft' uith uo visible stress. Prior -to 
lutroductiou'to the l stuariue rearing peps the 250,000 - 1987 brood 
chiuook uere vaccinated for protectiou agaiust vibrio disease. w-8 
the rearing period a uormal loss was experienced snd uo disease 
outbreak occurred. Salinity levels duriugthe 1988 rearins period 
uere not taken due to a ualfuuctiou in the 
saliuity/couductlvity/teuperature (SCT) rater. Also, as in 1987, the 
peu-reared fish grew to a larger sire than the pond 13 fish. . 

Approximately 150,000 coho' were put in the net-pen coufineuents in 
1988 aud are scheduled for a 1989 release. 
density is anticipated to be about .75 lbs/fta. 

At release, reariug 

In efforts to iuprwe the quality of'salmn hamested in Young8 Day, 
CEDC contluues ieleases of Rogue River fallchinookinthe Young8 Day 
draiuage. Slpce 1983 a cooperative effort by ODFU and CEDC to 
evaluate-the introduction of the Rogue River stock chinook has been 
occurring. Releases have rangsd frou 12,000 to 250,000 (Table 10 & 
11). As anticipated, the value of the Rogue stock at harvest 
surpasses that of the tule stock. The price paid to fishermen for the 
tule stock fluctuates aroumd $0.5O/pound, whereas the Rogue stock 
value exceeds $1.5O/pouud and has reeched $2.5O/pound. &cause of the 
added value aud the sumlval rate ‘(Tsble 13) as compared to the tule 
survival rate (Table 14), CEDC hopes to conthuelly increase the 
production levels of the Rogue River etock fall &hook. 

The failure of thetule fall chinook progrrrto$erforuaeuell as the 
Rogue chluook or coho (Table 15) reflects CEDC'e desire to discontinue 
the tule fall chinook progreu iu favor of production increases of coho 
and/or Rome fall chinook. In 1989 production of coho is expected to 
be epproliutely 8QO,OOO srolte; 500,OOC more than the aunual 
productlou In previous years. Thle wlllreplace thetule chlnook 
production, and rearing will take plsce- lu the South Fork pond #3. 
Coupled uith the.release of larger.sised smite (10 fieli/pouud releese 
sire) this productiou increase uill provide for eubetautlal econoulc 
beuefite during subsequent herveet opportunities. 

To fulfill the productiou goals three field biolo9~et8, au 
edmlnietrator, and a secretary/administrative assistaut are euployed. 
Starting In 1985 Droject persouue 1 
sheet (Flgure 12) 

etarted completing a aouthly tiue 
uith 27 categories reflecting the various 

act1vitiee. Thee8 tirs eheete were combiued to provide an aunual time 
sumeryuithtotalhoure aud percentage of total tima spent in each 
activity (Tables 17, 19, 21, & 23): The activities were combined &to 
five geueralised cate8orie8, audthe relatlonshlpof eachof these 
categories to the werall project is ehmm in Tables 16, 18, 20, & 22. 
Category 'A' represents the travel time; category ‘B’ represents the 
actual field activity; category 'Cl is the time luvolved with 
aSSiStiPg at other fSCilitiS8 and small-scale contract obligations; 
category 'D' represents the secretarial, administrative, and public 
relation aspects; category 'E' represents stand-by tlue. Stand-by is . 
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T&IO 13. Darwt ad anid m of amtm bh8ed%ogw Stock cbook: 1962 - 198s hodm 

-BDmTBu 
I 

1992 
t 

1983 - I l984 I 1985 
------------------- ---------s--B-- ---------------- I ----------------- ------..------------ I 

I 
I iBum 01119 I 
I I . . I . . 

nBBoPcMcD I l9M I 1996 I lw6 I 1997 I 1997 I 1989 I 1989 I 1969 
-s-------Y---- l -m-B- ----a- I I s--s -s---s--- s-w---- I I I --------- --------- ---------- I I 
SAleskaholl I I I I I 3 1 I I 
------------------- I ------- s---e-- ---w--m I 1 I--------- I--------- I--------- I--------- I---------- 
BcDholl I I6 I I I I 
---B-----------I- -c-m- l I --m-s -- l I I --------s ---B-s--- I I --------s ---s---s- ---------- I 
BcSholI I 33 I It I I 23 I 59 I 
-------------- -------- I I- -- I ---------;- ------- 1 --------I -----I--; --------- I ---------- 
BcDat 2 I 
-s--m-- ------ ---;---I ---------; ------- 

I I 
I --------;---r ----; --------- I-------- 

I 
I ---------- 

Km 
I I 

I I I I 
B-------m---B- -- 1-v-1 I mBI--- I-r----- I 2--I--s---- I-------I-- ------ 1 
mTT@lI I20 I 

I 
I I 28 I ll4 I I 

------------------ ------ --------- --------- I 
I 9s I 

I --------- ---s-w-- --------- --------- I I I I ---------- 
m-spat 

I 
I I 192 I 160 I 

-------------------s I I B---- --w-B-B ------ ------- --m-I --------- ---s-e w-------- I I I I I 
aholl I 1.339 I 293 I I I 1.796 I 917 I 743 I 
----------------I--- I ------- -------- ------ I I I ----- --- I -----_I-- ------ I--------- )- ------- 
asplt I 153 I 12 I I Isr 125 I 33 I 
---------------- ---w--- ---B-s-- s----m I I I I -------- 
mDBDBATalIat I MB 1 233 t 
------------I---- --------- --m-w--- ---m-- I I I ; --------- 
colrdi* ilnr olht I I l&I I 

~~fo-spott iu iu i i. 
---------------- I I-B- I- 

1 
----- I ----- 

CBhou I 133 I 159 I 
--------------------- I --------- I -s------- - I------ --I--------- 
=gart I 51 I 7 I I 

B-------- --------- I I --------- 
606 I363 I 

--------- ----s-m-- -m--s-- l I 
27s Il62I 

--------- --------- ---------- I I 
53 I 33 I 

. 
359 i 33 I 

-------- I--------- 1 ----i ----- 
la I 2s I 

;------I----- l ---------- 
1% I .= I 

I 
htcky Bataem Is6 ii3 i i 
----------------------- I -------- I -----Bs-- I -------- I -------m 
stram aemys I 
-------------------I--- ;--------;- ---- 1- ; -------- I --------- 

I 2.729 I 9% I 

l m 112 i i 

-------- I --------- I ------- I ---------- 

~ 3.127 I 2.631 I 1.392 I 
------s- -s-m----- l I --w-w---- l ---------- 
I 3.92 I- 3.21 I -4s I 

---~-~---~-----u~-~ s--m -w--s -s--s-- w----m-- l I 
BRomsmIvAL- I 5.44 I 1.89 'I l I l 

I I I. I I I I I -- -- -- ---- -- - ------------------------- I ----------------- I ----------------- -----------------I-------------------- 

BMW SRVIVAL BT I I I I 
AuAacLAms- I 7.33 I I 7.03 I 
---------------------------- I ------------------- l ------------------- I I ------------------ -w-s---------------- 

’ Thli gmup uas rrkd ulth LV clip only; 110 cur 

l * Prollmlu~ hisl data mt yet ailahlo) 
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Ml. 15. Eumt d S~rinl Wy of CCDC Bdouod Cobo Ad&r: 1980 - 1965 Brooda 

. . 

BBOODTBAB 
------------__------------- 
. 

mBorcmD 
------------------------------ 

BcDllroll 
----------------------------- 

Bc3xroll 

1980 I 1991 I 1962 I 1983 I 1984 I 1965, 
--------- I --------- I -------- I --------- I ---------- I -----.---- 

I 
IBmP or ?IsH I I 
I I I I 

1983' 1 1994 I 1965 I 1966 I 1987 I 1988 
--------- I -------- I --------- I --------- I ---------- I -----Lm--- 

I 
--------- I --------- I 

I 
--------- I --w----s- I ---------- I ---------- 

I 126 I 75 I 205 I 151 I 

BcDot 
------------------------------ --------- --------- -------- -------- --------- --s-s----- l I I I I I 
m boll I I I 46 I 70 I 71 I 

msport I I 95 I 444 I 110 I 245 I 

a xrou i I663 i 24 i 296 i 967 i 1.004 i 
-------------------------- I --------- I --------- I -----w--- I -------- I ---------- I ---------- 
asport I 974 I 924 l 711 I 679 I 666 I 

MllDBsBA~clIlnot’ i 655 i 3.092 i 3.118 i 2.161 i 74S i 
--------------.--------------- --------- ------ I I I --------- -------- --L------- s-----w--- l I I 
Coldl~Blinrmlmt 1 2.015 I 
--------------------------;-------I-------I 

524 l 2.716 I 855 l 
--------- --------- ---------- I I I ---------- 

ah0~10-Sport I 972 I 73 I 259 I 79 I 
-------------------------- --------- ------- -------- ----se- -s-w---- ---------- I I I I I 
CA boll I 291 I 766 I 26 I 231 l 46 l 
------------------------------- I --------- -------- --------- -s----- ---------- ---------- I I I I I 
asport. I 129 I 3% I 20 I 40 l 72 l 

Datdlory Boturm I Ill61 7 I34915 I 
-------------------------- --------- ------ --------- ------- ---------- ---------- I I I I I I 

I ‘3.712 I 6.%9 I 5.353 I 6.137 I 3.959 I 
----------------------------- --------- --------- --------- ---I---- ---------- --s------- I I I I I I 
BBomsRvINrBBaBna 

I 
t 2.69 I 1.78 I 2.69 I .96 l 
I I I I I -- --- -- - 

,-,-,,,,-,,,,,,,,,,,,,,,,,,,l,,,,,,,,,l,,,,,,,,,I,,,,,,,,,I,,,-,-,,I,---------I ---------- 

BBOUO SRVIVBL-BY 
AuA6BcussBs- 
-------------------------------- 

1 2.69 I 1.78 I 2.69 I -96 I 
--------- --------- --------s --------- s--------- -B-w------ l I I I I 

l cqloto tionrt1oa pnnllahlo 

l ’ lb coh8 taggod ai8 par 
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Tablo lo. CRDC ?lrbalr hop8t ror8om8l L&8x &ukdua. l9Ds 

c-D=T CA1 [RI [Cl CD1 [RI 

rrovol rrl m8lMomw0 b&rut oblag8tioi8 hbll8 Rohtiu Dtod-Dp 
Gr/urr. IhI- Dt8w&uToy8 cd.mmu8D8 
lwlir A&xatrotln 
Io8d hopuoti8n -@wow w- 
Da0 colluuw 08mhi8t8880 aaid 

hlr b-0 

c8utretun 

Isof c8eKol 

mm lDpw DsD.sD 3.s70.58 w2sD 3.Du.sD 29.7s 

SatTom 10-m a.* mm X.39 -3% 

. 

[Dl 36.35% 

[A] 10.30% 

[BJ 42.302 

. 
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xoblo l8. aDc ?18h& hojrt lorrrrj Lobox how88. lm8 

[Cl IDI [Cl 

xrwol hd ILillL8uwo caeut abllg8tl8u ?lAllc Rolotiw Dtod-Dy 
a/uag. Ilripr- Dtrou&poy8 --m 
lrdiq A&at8trotllo 
tud hopu8U88 ~*ow!m8 -8 
kto collo8Ur Dehay A8818torco aal8ol 
2=17 b-8 krLIprolw 
coutnBtia 
IWOK CIlrrol 

mumao DsLs8 3.s28.m 828.s8 2.874.7s 284.83 

~DrxoxAL Il.- 42.7s 7-k 34.88% 3.2lb 

fD1 34.863 

IEJ 3.212 [A] 11.34% 
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[Al to1 fcl CD1 [II 

haml rrd LUruco Crtrwt8bugotlrruNioDolourrDtu8-D7 l 

a/urr. -0 Dt8w&uvoy8 
fw 
Pod hqomtim -0t-rrll 
08tobllutlr w8hay&u8tou. 
hl7 hir 
c8mttmu8a 
eturaol 

¶DaAL 880 l.M.s8 4.l33.00 . 38DsD 2.683.75 380.58 

[A] 12.26X 

[B] 47.182 
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Ml. 22. C#W lirbriw hojut luromd Lobox Druk4ua. lW8 

c-8=7 [Al [,I t-c I ‘CD] [El 

, 

rruol hd- -rut abllg8tl88 hb. Domi8u Dtod+ 
a/8l&. BBie8uw8 Dtxwamop cd.- 
ga LLbd8tntln 
lud hwatim -o* I*look 
mto colluu88 meha Auirt. aorlul 

lrtlt @.-4 
C@WkrrtiW 
htorc8erol 
D8thu 

m!ALDmD 881.2s 3.963.00 2f1.00 2.007.50 2wsD 

l 8rmAL ll.wb 47.m 3.3% 33.w 2.m 

[A] 11.862 

[Dl 33.94% 

. . 

[Bl 47.94% 
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the time that Project personuel spend on activities after normal work 
hours. These activities are usually duriug the night and entail 
actions that are responsive to adverse weather coirdltions, including 
water control and intake cleauiu& Project personnel rmst be ready to 
respond at any time after normal work hours. 

Comparisons of the labor breakdowu percentages reflect only minor . 
changes from year to year, with the field activities (category B) aud 
the administrative and public relation aspects (category D) comprising 
the largest share of time. 
five employees 

As might be expected with three of the 
as field personuel, the largest portion of time is 

spent in this category. Each year approximately 40% of personnel time 
is devoted to the physical and biological aspects of production. The 
other major portion comprises the various aduinistrative activities, 
and with only two people responsible for these duties, approximately 
30% of the total is reflected. 

The next largest category 
traveling to, from, 

is travel and basically shows the time 
and between rearing sites. The CEDC Fisheries 

Project office is iu Astoria and the rearing sites are approximately 
20 miles out of towu. The Project vehicle is kept at the office and 
the daily work schedule begins at that point. 8ome travel time to and 
frou meetings. conferences, etc. is included, but is minimal as 
compared to the daily travel. Each day a field employee works, 
approximately one hour of travel time is documented. 

Development of Optimm Density Levels 

The carryiug capacities of rearing pouds depend to a large extent on 
conditions existing at various hatcheries. Capacities ust be 
establishad at individual hatcheries to be of benefit iu planning the 
program of each rearing site. 8ome of the influencing factors are: 
(1) species of fish, (2) size of fish, (3). water temperature, (4) 
water quality, (5) water volume, (6) rate of flow, (7) rate of change, 
(8) re-use of water, and (9) disease history. 
of CEDc's rearing ponds with respect 

Production capacities 
to some of these influencing 

factors are showu in Tables 24, 25, 26; and 27 for the years 1985, 
'86, '87, and '88 respectively. 

Prior to 1985 the production from the coho reariug ponds was 
approximetely 100,000 molts and 200,000 molts in pond #l tid pond 12 
respectively. 
140,000 fish iu 

In 1986 pond loading was increased in each pond; 
pond I1 and 263,000 in pond 12. This poundage 

increase caused sm problems in pond il where approximately 20,000 
mlts were lost. 
effects. 

The poundage increase iu pond #2 had no detrimental 
In 1987 and 1988 the production levels were reduced with no - 

losses experienced. Based ou information‘ gained, the CEDC coho 
pkoduction will be maintained at 100,000 molts and 250,000 molts 
frou pond il and pond 52 respectively. The nuubers correlate to 
10,000 pounds and 25,000 pounds at a mlt size of 10 fish/pound. As 
compared to rearing densities at traditional raceway-type ' facilities 
these densities are high with respect to water flow; however, when 
figured in terms of voluue the densities are low. In large lake-type 
rearing confikments less flow is required and ray be attributed to 

46 



8-
 

TL
 

3s
 

--a
 

5 -- %
 

B
-B

 
r; ‘f 5 

---
 

-c
 uu

 

---
 

r 

---
 

F Q
 

--a
 

E
i %
 

m
-e

 s L 

---
 

0 

m
-e

 

c 

m
-e

 

t 

---
 

%
 

---
 

(F
 

L 

E
 

--w
-e

 
;z

s 
--

--
- 

;t 

.-M
-e

 

6 

--e
-w

 

B Q
 

--e
-e

 

5 k 
.-e

-e
 

i 

.--
w

e .--
--

 

u 

--e
-e

 

--e
-w

 

u i 

!Q
E

 
gs

f 
m

-e
- i P 

--
--

 
c 

cp
 

s 
s m

 
--

--
 s 

--
a-

 8 

--
--

 -3
 

Q
 

--
--

 6 
--

--
 u L 

--
--

 i 

--
--

 L!
 

--
--

 a 

m
-e

- c ; 

--
--

 Y k 

B-
-B

 

P
 Q
 

w
-m

- -w
e-

 Y 
--

--
 

E 

--
--

 

B
 

s-
w

- 

S 

--
--

 

--
--

 

--
--

 

is
 

--a
- 

0 Le
 

Be
-- 

ts
 

fZ
f SK

 
---

- 

8 Q
 

---
- sa

g 
a 

s 
---

- 

x 
m

-w
- = 

s-
e-

 %
 

b 
---

- 

s 

m
-e

- s 

---
- 

0 

w
--m

 is
 

w
--w

 L 

w
-m

- 0 io
 

B-
-s

 r i 

fib
- 

aP
” #‘

L‘
 . 

--e
-e

-- 

o-
 

;p
gf

 
. 

. 
1 

47
 



$g
 

3i
r 

---
 

Be
- 

---
 

W
V

- 

---
 

---
 

---
 

m
e-

 

---
 

---
 

m
e-

 

---
 

S
Q

r 
0 

0 
a.

 
85

 
gu

 
-0

 
_ 

._
 

-a
--

--
 

u i#
a 

ii 
--

--
--

 2 8*
 

NO
 

8 
5 

a-
 

L 8 

m
--m

-- 

0 

m
--e

-- 

* Q
 

.--
m

-m
 

i 

.-a
---

 

k ii h L i 

.--
--

- 

w
 

i i- 0 

zz
 

:g
 

KS
 

_a
- 1 

B
e-

 
: &

.. 
-0

 8 
Be

- 

3 

m
e-

 

a 

---
 

P Q
 

SW
- 

ra
 

-0
 8 

we
- 

u ia
 

m
e-

 
. 

i 

m
e-

 

s 

---
 

c L 

m
e-

 

= . Y 

we
- 

b 

gz
 

ir&
 s 

-a
- 

-Y
 $j
 

--
- g:

 

m
e-

 

D
 

--
- 

E b 

--
- 

c @
 

Q
 

--
- 

i 

--
- 

--
- 

0 

i-e
 

k 

---
 

s L 

Be
- 

E 

-a
- 

& 

48
 

fI 
: 

Be
- f Q

 
se

- c =:
o”

 
8 

m
m

- z 

---
 

5;
 

i cm
 

s-
- 

i k 
I--

 

g 

m
e-

 %
 

---
 

0 

I--
 

k 

I--
 

w
 

LD
 

.--
 5 -w

 
.--

 ;P
 

t: 

-m
-e

-- zo
 

Z”
 

K ” 
--

-iz
--

 
3w

! 
V

Fi
 

Zf
Ei

l 
In

;! 
=z

 

r 
8 

C
R

 vi
 

. 
9%

 
1 

f 
w

---
e-

 3.
c 

08
9 

a 
za

r 
- 

f’ 

---
a-

- 

Q
 

Z-
 

0g
0 

;P
 

r 
E 

2.
 

o=
 

8 

=S
? 

ee
z 

e-
r 

P
” 

B
--

e-
- 

fff
 

f;:
 

ag
=a

’g
 

2 P
 

z . a 2 !! f ;r a 5 ;r B
 

E
 

B
 

f S
t 

? P
 

A
 



I 0 ‘3
 

cl
%

 
3:

 
--

- --
- 

I --
- --
- --
- E

 
--

- t d i 
--

- J!
 

‘ . ‘ 
--

- , 
--

- --
. 

I --
- --
. 

I 

[p
 

b 
23

 
c”

 
u 

B-
-e

 g 

---
- $5

 
M

 
---

- 

I- -u
 

S 

-e
-e

 

3 

---
- 

s f 

---
- 

i 

-e
-B

 

k 

---
- 

5 

.A
---

 

6 L 

---
-I 

i 

.--
-a

 

‘3
 

_-
--.

 

b m
 

$f
 

21
; 

E
 

S
O

 
---

 i 8 
---

 
c 

r; 
gg

: 
s 

: 
---

 C
 

-u
 

8 

---
 ‘s

 

---
 3 

---
 ii 

,--
a 

u L 

.--
 

ii 

B
-e

 C
 

3 

---
 

id
 

u 

B
-e

 * b.
 

---
 

b 

-- 

E b 

-- 

c -*
 8 -0
 $ 

--
 

ii 

.--
 

5 

.--
 

c 

--
- 

i 

B-
m

 

Q
 

i 

w
-- 

t i 

v-
s 

i : 

49
 

5:
 

-- -- 

%
 

f 
-- .--

 

.--
 

c 

se
- 

i ” il 

---
 

: i 

-a
- 

i 1 

E3
 %
 

m
-a

 %
 

si
:“”

 
z*

 
s 

-e
-D

- 
;a

 
r ” 

--=
-- 

r-t
 

z-
z 

!&
hi

 
---

5-
 

qF
%

 
5;

ifj
 =f

 
---

5-
 

ZE
Fl

 
!!!

ii 
“f 

-e
-e

- 
‘c

 
%

 
el

qy
 

- 
L s 

b . 
---

-- 2,
 

!y
Ls

 
i3

 
i 

- 
3’

 s,
gz

 
O

f&
 

t “A
 

,--
--

- 
8 

S
E

 
FE

0 
3 

-‘-
a-

 
+o

 FZ
 0 

q,
 

I 
z:

 
P 

1 S
fg

 ii
 

iw
3 

P E s c x 5 f * . = d 5 2 t E : i 2 . - 5 S 



Tablo 27. CM ?i,buirr hojut Ptodwtion Capuitir,, 1016 

I I I I 
I I road I rend I rod 

UAlfW I I IApptorlwto IApproxtntol Approximto I I Pod lhtu I I Loadlag I tdaO I rhino 
mB 1 I lhmbor Iluring I Dir. lbn I liirr llhoa I toad I hoxyr I Turaonr loptionrl Wu 1 ?irh I bon I Whoa I bon 
SItala I of I tin I Iooriwd l blwrod I capu1ty I ?ond ?lou# I l&r I Avarlablr I krmity I 2oooiv.d I 2rlrrr.d I 2oloamd 

1 Ilrh I Period I ?Isa/tB I rI3lVLI I CAL. 1, 0.r.Y. I lms I G.?.Y. I CImAL I LVGL/lll I tr/QL/m I LWL 
I 

lrrth I 
road 81 I 139,009 I to I 19.5 I 9.3 1 1,000,000 I 600 1 27 I 0 1 .I4 I Il.90 I 2s.u I .02 
coho I I vu0 I I I I I I I I I I 

I 
Iut&n 1 I __I I I I I f I 1 I I 
hd:2 I 

’ I I 1 I 
I 1,100,m I 1,006 I 10 I 0 
I I I I I I I- I 

0 m 
I 

luth I I I 
rod I3 ~3,106,060l to I 1,110 I 60.6 I 766,006 I 5,ooa I a.5 I 3,oao 1 4.13 1 .Sl I 10.23 I .07 

Noohf I IS/l6/66 I I I I I I I I I I 
I I --f--l 

comtrtr 1 I I I I I 
I 
I 1 I 

b.@Jw I b/25/88 I I 
Iwi60 I 00,ooo I to I 9om I 15.4 I .25 I 3,000 I a.0 . I .03 I 1.73 I .I3 
?ord 83 I I 8/S/CC I 

wuo @Ml I I I I I I I I I I I 
I 

But&n I I __I I t 1 I 1 I 1 I I 
road 84 1 I 60,006 I 230/303 I US.3 I 0 

I I I I I I I I 



the large area of surface to air contact, hence maintaining adequate 
dissolved oxygen levels. 

Fall chinook productiou has been maintained at about 3 million fish 
anuually except in 1987. In 1987 production was reduced because of 
financial constraints. Haximm production from pond 53 has not been 
determined,but fromthe several years of rearing it appears that 
productioncouldsubstantiallybe iucreased. 

The early rearing con&ete raceway is used for- the initial pending of 
fry directly fra the incubators, aud densities are quite low. Before 
densities get high the fish are roved to the larger rearing ponds for 
final rearing. 

Augmentation of a Unique Knowu Stock Fishery 

In conjunctiou with the Oregou Departmnt of Fish and Wildlife's 
caparatlvely large releases, enough adult salmn are produced to 
justify au extensive termiual fishery iu Youugs Bay. Th& season is 
generally open from the middle of August through the first week of 
November. In 1988 the season opened on August 21 and closed on 
November 1. 

In this terminal fishery the fish are predominantly of hatchery-origin 
and escapacnt is generally adequate for hatchery production of coho. 
Eouever, surplus eggs from hatcheries on the main@tem Columbia are 
available if escapement is not adequate because harvest opportunities 
of returning adults are restricted on the mainstem to protect 
endangered stocks. The fish returning to and harvested in Youugs Bay 
are not mixed with uaiusteu stocks, and hence tie available for 
hamrest. Coho are hamested in Young8 Bay at quite a high rate (Table 
28) with rauges from 59 to 94 percent,of the total run. The average 
harvest rate is 81 percent. The CKDC portion of the total run is 
depicted in Figure 13. Bot'only are the coho hamested in the Young8 
Bay gillnet fishery but also aloug the coast from British Columbia to 
California (Table 15). The value of this fishery with respect to the 
individual species is shown in Table 29, and the combined value 
demonstrated in Figure 14. 

The inforvrtlon gained from the harvest snd survival sumaries of CEDC 
releases reflects the desire of the Fisheries Project to reduce 
production of tule fall chinook and Increase Rogue fall chinook and 
coho production. The low survival rate coupled with theminimal value 
of the tule fall chinookuhenharvested in Youugs Baymakes this au 
undesirable stock for continued releaees in Young8 Bay. The Ibgue 
giver stock fall chinook survive at an outstanding rate and contribute 
heavily off the Oregon coast. Also, when harvested in Youugs Bay the 
value is nearly five times that of the tule chinook. 

CXDC personuel are investigating options for production increases of 
coho and hogue fall chinook. The net-pen concept has potential for 
substantial production increases, and CEDC has requested a permit frou 
the Department of gnviroxmentalQualityt0 rear and release 588,888 

This poundage would include coho 
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Table 2%. HinimmRunof Adult Coho Entering Young8 Bay and 
Maximum Percentage Harvested in the Ybungs Bay 
Comercial Fishery; 1977-87 (ODPU Staff Report, 1988). 

mxlaa 
sport Hatchery Comercial Minimm X Harvested in 

Year Catch Returns Catch Run CoPrcrcial Fishery 

1977 286 499 1,625 2,410 67 
1978 361 1,942 3,353 5,656 59 
1979 222 5,487 22,542 28,251 80 
1980 110 1,127 12,526 13,763 91 
1981 66 916 8,110 9,092 89 
1982 122 1,771 12,258 14,151 87 
1983 46 1,489 3,550 5,085 70 
1984 348 4,465 40,620 45,433 89 
1985 76 4,172 51,202 55,450 92 
1986 lOO(est.) 19,809 55,579 75,488 74 
1987 lOO(est.) 974 16,113 17,187 94 
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SUMMARY OF BPA PROJECT EXPEL'IDITUBES, 1988 

Personal Services: 

Wages 
Benefits 

Total Wages/Benefits 

Operations and Meintenance: 

Travel lA74.19 
Supplies !3,372.54 
Contract Tagging 3,218.70 

Total Operational 
. 

Indirect Costs 

TOTALExPENDITuREs 

ia,64i.40 
9,681.42 

$28,322.82 

$18,465.43 

7,169.11 

$53,957.36 
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