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PEEFACE

Tuls report is based opon stuflea comducted during 1950, 1943, and
1942. A prelisinary draft of the repart was prepared at that ties taot,
des Lo comditlizns relsted to the war effert and changes in the statos of
téth authars, preparation of the fim) draft of Lhe report was delajyed.

the studles wers made to d=termine the probable effects of the
Willamette Valley Frojoct as deseribed In the War Departoent's repart of
1938 (louse Dogument Ko. 5Lh, 75th Congress’ upon the flohory roscurces
and to dotormline what fagllitiss end progeduras would be requlred to maln-
taln the flsh prpulatlons. Chanses mads A the plan ef the projact since
the preparatisn of the 1733 repert and cthor changes that are contemplated
have impertant lnfluences upon tha Tish prablesms. As & result; oush of
the spplication of the bicisgles) findinecs to the individual parts of Lhe
preject ne lenger holds tros. The basic blclogical aspects of the investi-
gatlion, hwwever, etill are pertipent and can be applled to the project as
eodified. The report, therefors, ia published without change Lo pressrve
and make available for use the basle results of the study.

Changes ln the plan ef the project, iesofor as koown at this time,
Bre presented in an descompanylog addendim, which kaas been prepared Jointly
by the staffs of the Partland Dlstriet, U, 5. BEngineer Department, and
the Flgh and Wildlife Servige,

Albort M. Day, Difector,
July 1%L6 Flsh ard Wil4:ife Service
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The Wille-stte River, cne of the principal tributaries of the
Colucbia River, drains sbeut 11,000 square =iles of northwestern Cregz:
betwnen the Cagesde arnd Ccast ranpes. The preater purt of the maln
gtrean Clows through the fertile farsine lands of the NHillametie Talley,

trally dincharping ints the Colimbia River ut @ pelot about ten mlles
wost, of Partland, Orepen. Mnst of the tributorles rlalng lo the Ceast

Ringe are mmall, The priscipsl tribtutacies, the Clucka=as, Helalls,

Santlam, Calapscya, MoKeaztes, and Pladle Fork of the Willametize Rlyorm
have thelp orlgins in ths Cascades,

Luth dasage kas boen dess in the Willamstte Valley when keavy
procipitation has caussd the Willa—otie Elver to everflew Iig buzis,
This has beon one of the facto-s that his led the U, 8. Esglzeers to
undertake the Wlliamette Valloy Praject. The prrlect ia dezeribed in
detall in the peport "Wlllacotto Biver and Tribubaries™ by tha U. 3.
Wapr Department (1938). In additionio finod eontzel Lt s ploaned to
pravide othier benelits such ma improvement of navipatlion; sterage and
diversion of wator fnr lerlmcing fasming lands in the vallay, lspreve-
mant of tha polluted conditicn of the lewer pertlon of the Hillamette

Rivar, and flnpally, tha @svalspeont of hydro-electric power.



Initial al

1t 1s plapned to earry out this progras in two steps, or degrees pf
cocplctoness. The first step iz called the "initial plan® end i3 the ope
n:.::r.:q:h #d for the izmediate foturs. Tha imvestigation that fores the

fs [rr this prep~rt has been eoncerned only with making recoassndations
for this firet er "initial® phasa of the project. The ultl=ate cavelop-
pent, known a8 tho "eonrdimsted plan®, snd its probable offects ars mom-
tioned enly briefly in thia repart.

The inltlal plzn 18 &0 b= accomplishod by seven steroge dams en
varlous trituterics of the river. (sse Tahble Ll and Flgure 1%). Three of
thesa dams are on tributaries rising In the Conat Range and Calapoora
Lountalns. They are Fern Ridge Dsn on tho Long Tea River, Cottage Grove
Dam en the Crast Fork of the Willamstte River and Dercona lam on the Row
River. After ilnvestipgation, the U. 5. Fish and Wildlife Sorvice, the
Cregen Fish Coomissian, and the Cregon Obre Coomlisaian agroed that no runs
af migrutory Fish went past the altes ef theose dams and that, therefare,
na migratery figh prablem existed 1n ecwanactian with thelr construstiun.
For that rezapn these dams wlll rof be copaidared in this repert.

The repalning four dass ars all to be built on eireams supperting
populations of migrstery fish. These dama anl thelr belghta for ithe
initia? dovolopment are a5 frllows:&# (1) Detrolt Dasm en ths Horth Sastlasm
River about six miles downstreas froo tho town of Detroit.

TABIE ). Irocations and Helghts of Doxs

g Eeight of Dam in Fecote
s gt (Imitisl Develmment )

Cotrnit Rerth Santiss Eiver | 259
Swoot Home South Santlam Hiver | 1.7
Quarte Crock Eelienzio River : 232
Lookout Pelint Uidd¥e Fork of Willascito 233

Rivaor
Farn Ridge Long Tom River 34
Cottage Grave Coast Fork aof Willagekte &5

River
Depena How Rivers 1c2

i

#ileight to which water level normally will be palsed above normal stream

-r-llllll-l-l--l--l-l-l- EEFiE L (A X E R T EE NI ELELE SRS - SRR RSN EES NS RSN A NENE.L. Y, B ., A

*Flg'u.rc: 1l and 8, l‘tprtﬂﬂ:l'—'l with tha permissien of tho Corps of Ingin':dt:l.
Portland District, ars enly prelioimary and are subjoet to eodificatien

by [Linhl domlipns.

#88d|tarial nete: Sez addenius for sediflosticns of Inltlal plan sirpe
praparation of this repoct.
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Thia dam w31l feige the water Ipvel 059 fectand T1oed Ti6 allzg vl tha
Forth Sartias Rlver,; l.egileg of Ythe Brellofbiah River and part of
Biswpet Orotgk: G&J-Owedt Fome Deo, Jlscabed on the Scuth-Sansism River
just below tho towm of Aweot Hema. 'This will palae the water level 14T
Fout &od Tlood w.B eliss pl tho Socth Sactien Rlver and 2.8 oiles of 1he
IHddle Sapnting Bvep. (1) Goarts Codek Dan o the Belenzde River will
be 212 fett high. I wi 11 He Builh at fook Ranlds below the moutl
Cuarts Creokand xill flccd 9.0 miles nf ‘the MeKenzie River, £.d miles
pf the South - Fork ni:-fhe Mekensie miver, -J.uoméles nl-Hlis Rlver E@nd 3.5
=ilos of Qiarts Creak, [4) Irskout Polot Dem, cnothe Middls Fork el ithe
hildiaoette Elven, will b Lapated abeet '9osiles Helow the town ol Lakridge
gdndwmzll refiap the water-leval F13 foeb and-Tleod &1 siltes of the Horth
Fork of the WHitzmette River, 0./ piles 'sf Saleon Crovk and 8.7 miles of
the Eiddle Fork ef the Willamstts Hiveor.

The progees of esperatisn for each of the soven rescrvoirs is esson-
tialle the samn. During the konths of Decembar and Jenusry the rassrwnirs
will e maintafesd 6t minlenm pesl leyeds Gxcept in times of Tloed. ‘oo
storara af finsd Waters wiill Pa aniy af such durdtion 89.te Sonth ok
pedic. distghargas, thersby insuring stordrn Spaco Tor possibile Duture Clocds,
Abbnt the irst-of FEbpasri, g8 tha '|'+._._..'1.._'_‘_'..L" el pevure Llomis booomos
less;, the resarvelrs wiil D= Pilled praduallz-ffon the Ilalo winkear raing
atd garing fbéshets, an thet By tha snd A% Awril tle rossovolics pommally
wlii ba fall. Afte=-tha regeryalrs are £illsd ths noresl sbrods Flow will
passowitiout regulatisn for's aeriod of eng tr thrss mentia. Gtartong
Eabpaily dnaliuns v oJuly, tha :|1.:-n~ weber w11l e witlidrawn &9 requirod
for navlgation, deplgation, aml polsér, a3 stoss] water that sapmaing
toviard tha dnd af tla Beason rl_lJ. ha 'J'_L.'.:"._r-a:'.'n by tha LEvat of Depsgba
Lo mavyida f0ll sterags edpacity-for-flosd dontrnl.

Iach el the four streems under consider=tion, tko r-!DrtJ" Sacklam,
Socuth _'E'ra_"t‘a.u' UcEenale ‘and Hddlo Fork of the Tillamotte Rivers, al':r',:ur;r!.-:a
rang of chinesl salmea, and the Horth Eantiam and South Bamtism Fivers
ravd rong of stealhead tiront as well. Both of tload spdglies are Epsdrromion.
itolr cgee are donegitcd in the gravel of foostagfor streams frem which the
young cmargs alfier batebiing. Tha poung fish then reciln in tho streoms for
varying lengths of time, somstimes as:Yeng as & gFoar o pore.  Thoy tlch go
downstraam to the sza, Uast of thale prowkth is aroopplishod An tlio:sail
mtcr aTEl-whan gexually moture, wguallyalter lito 4 yoars incthe pocan,

b adalt fish ascemd the {reshvater streams-far the r-urrn:- nf npaw:'l':g
T. ey apend fran 2 er 3 weeks Loo8s many psntls in the strzems until t
Bra eomplotely fline o matire, after whish thes '~—:-rm; end fertilizo Ll'cir
erps in the praovel, thus omgplotinmgs the Yifo oyols of the spucis

It 38 dafiaitely known that chinook -sdlmon- roborn o the same toibg-
tapry fran which theydgratsd as voung fish on thaip weyr to ths pocan, The
infarmatlon ralating te tho hjmiﬂ,_, of staalheads e ot es dafiniie as thet
concarning the salmen it fron wint cvidency Is°&vailable, It appears Lhal
they toa rotuta to thale plasett strEan To Spawn.



A1l faur of these dams are to bo bullt al such polnts that they would
intorcept large parte of tha runs of adult spawners agcending the siroems
to thoelr matursl spamning areas, Therefoara, if the fish are to sposn AT~
urally after the conatruction of the dama, [lshways cust bo providel so
that the adult gpstreas sigranta can pass Lhe dams and po on to tho sakn—
ing areas boyond. -Arrangesents pest also be made for the young domnsirsas
cigrunts Le pass the dass without hisdrance er injury.

From tha foregoing dessription of the dazs axd thelr mothad of cpera-
tion, it ix ovidont that they are high asd that tho level of ths mter
icrminded behind eazh of thes will ba sublect to lapge flioctmtions, Thess
canditions moke it very AirTienlt to canstruct an ordinary type of fish
sadder un which the aduitas ooulid swim., Sach structures would swlen be very
expefidive, Some mrans of trapping the Tlsh and taking them into the posls
by a form of mechanleal 1ife cacld be devised, but such arrangoments arc
coatly and there might be danger of intury to the flsh.

To provide safs passaps of tha joung flch dewnstresm ia still mora
diffieult. The discharges from the reecrveirs will be threugh decply sub-
smeged orificos near ths Ievel el the stream bods exsopt durlng the poriods
whant the resorvelrs aro fall and wator s allewod to splll oover ths orests.
It 1s doubtful that the young fish omt tholr way to the ocona would readtlly
find theso doop openings, end it Is protable that they would bs infured in
passing through them if ther did, Any aystex of sereaning the upstrean
approaches Lo tha dams and diverting tho downstroas gigrants into pesses
going over or arcund the diss Sppears to be lmpractical and to lnvelve pro-
Eibitive coata.

Also to be cappldered i= the fact that for many yeasrs Lhe Cropon Flah
Ceexmipalon Lhas trapped a large propertion of Lhe cpatream plprants in carch
of those stirvass &t Incaticny pet far frea the prepmsed dan sileos. Teso

igh ara held betwoon packs until ripa; the cpge are then taken apd plassd
in hatcheries lroated pearky where they aro hatched and flrally liborsted
into the tributarlies fram wiich the cges wero ebtalned., The Uregen Fish
Camnlsslon operates thess kntehesios &5 part of lts pregros for the consor—
vatlon and mapagemont of the fisheries of tha Stato. Thoerefore, any plan
far floh protestlion at Lthese dams must tske loto consldcration the facts
that the hatclery facilitiss of the Oregin Flsh Comfilselon must ba pra-
aervid or adoguately roplaced erd that tha spavwning arcas above the propoaud
damg have been largely dnused for misy yoars bocause of the operatlss of
theap Latchorisn,

Copaideratlisn of thess facts lsads to the consluslon that it would ba
extrumely expenslive to pass the runs of Flsh ever the dama, thaz such s
precedurs would be likely to fuil, amd that tho ketchoplea of ths Crigon

igh Copmlagion should bs presarved AP pessible. Aleo, the Fedaral Covern-
peat should not spend Jarge soe= of menoy an Tish protective dovices the
suscssa of which would b= douttfol, in ocdar to palke avallsbles soowdice
afpda witich are now largoly uwessed. Eowevar, it should be rocopnized thst
tiesa npowning grounds aro of larga potential valoo ond that thelr loas
woill be keenly folt 1f, bomanse of some futuroe emorgoney, additicral spaame
ing grounds tributary to the lower Coltixbia River wore badly necded.

L



Finally, if the Fedoral Bovermmont makos those spawfiing aross pemmencntly
untdvatlabile o the mlpratapy fish, it should b= the respansibdlity of that
i

Govormaent o cairr on tho artificlsl propagatlics of tha sots LT Lho Btato
al “regon ig for any reasen wnablo to de-so on an adsiquata Scalo.

The "Coprdinated Plan"

Tho Toregoing disoussicn-Hag dealt sslely with the "inftial rlau" &nid
thls rorort 28 & whols relates b ponditicss as ther wlll exist dmilor thia
pian. Rowsver, for the sake #f prosentding & tote completo glsters It syens
desireble, o :atate brielly the add\tional (eatures that will bs imbosod I3
and wien ihe: "osordipated pian” io sffccted. This plan provides Jor tha
exparmlen of - ¢ortain Tedtures of ‘the Inlbisl developmant, and partictlstly
for the gonstrndticn off additiondl works for the developnent of powsr

Tho plan-of powsr devclopment ia peroribed Faodetedd in Tl 1938
teport. of the WErF Department # 0o the Wddle Ferk of ths Willametbe Bl
tha Toclkout: Point Dem will be 1rmr:a* o dn kel et from 233 o 293 fent, B
provide hesd for a pewer plact to be Imstalled thepe, apd B gecondery
sterage damand o l4—iln ponsdnid will deliver water to 8 second powar
development. On thue Mo¥anzis River the helght of the Quersti fresk Jam
will boinereassd frem 230 to 290 feet for its powep plant, ood fnae piddi-
tiooul powor installatiopng will be mpde along the stroam, oOn-the Horth
Santism River, In edditian to sdding power ot the Octrodl Dam; w1tk tho
helght of the dam Incremsed from 255 to 366 fewt, thare wiil ba threa
socondary storapgs dams gnd diversions to power plante farther downstronm.

For o groat part of the tima, when the: eontrolled flow doce not excced
that regelred for powar, the ficw allewed to rimain in the rivor bed oppo-
fiita tho power divsraions will bo tho mitaral infleow below tha main rosap-
volrs plus the followlne boounts roldased from the roscrvolbs: Middia Fosk
of tha Tillamstte Rivor, 15D sscopd-foet; Meloawis River, L0 sooord foohs
end fiorth Sankism Eir:r4 105 mapend=ined

T exmansion of the initiol davelogmest to imolude Tacilitize: Tor
the preducticn f powor oo Fr-p sod A the Ycogrdinated plan® wapld lmposs,
wihon urmertaken, serious higzdrds to the runs of mipratery {ishes i addl—
tisn to the hassrds of tha inftis] divelepment, Althouph Lla chaonsls of
tha stroams bobWoon tha divorsien intakes end bhs powsr plants will nower
become eatieoly dey, the plannsd lmw water Liges fn thess ssctions repre-
s rh out o small fraction of tho present Flows, These sactionas: of strosm

e tho oocs whers practisally all satural spamning of chincsh salmon takos
nlﬂzu that pow eooars In theao brlboticiss, The best natusal kaiding aross
Lor Tigk tg be ysed An Plsh ooltioml oporetions are alss to be fourd An
theas scobionsg. The flews proposed for the strsas sectlons pasailaifng tha
divorsiong ore entdrely fpadesisbe to malntaln safoly Lha popolatizops of
*uﬂ"‘"r-il nete: Deo addendum fer medifiesticns of "Coordinated Flan"
Binne preparation of thid ropert.



fiah that ara found in these strean sections at thae presen: tima, Thas sug-
postion of paraprash 171 ef tho War Department (1738, that the "pools
formed by tho rolativaly low irrigation dams arv complidersd to bo osod as
holiding ponda far tho upstirein migrstory fish" appoars to bu a questiomble

ropagal. Sush pocls would pravide 2 poer sabstitute for ostural sirecao
sectisna ee halding arcas. Those power devolepments would tiko cot f uso
for fish hnlding and rearing aboot 22 gllcs -:d‘ tl'.J Lorth Santiss River,
about- 30 milos of the UcKXonzis Fiwer, asd 15 mllvs ef the Mifdie Fork I'.'II
tho Wlllamotte River.

On the basis of presant kmowledps &5 to the rogquircments of chinook
saleon for oatering, spascine, batching and peaplng it mnat be conclpdod
timt the complotion of the ooordinited: develspmant of tho Tlllumctte Valley

rajeet would eatablish swch hagardous condliiosas that the puns wauld prob-—
ably bt coxterminated, expteépt for thoae flsh ontering tribitarios Bolow tha
dams. Futura developnonia in the prastices of fish cultura moy make avail—
abla mothada of helding adalta and Extoking and rearing young chinook
solman thot will redues the imwortancs af theooo hazards) but such methods
tro fob knowa nt this tims,

it 15 Lo ba noted tinl the apptorsd initisl proleet includis feptures
eslimicd to cost 67,143,000 tEat aps provide] to facilitzste futuro dovelop-
pant of pewep and fron which £ bomefits wWill be dorived in tha Initial
pratect, It ghould bu assumsd, thorclars, Bl the epardinsted plaa of
dovelspmont cevontoally wiil ba -":'h::'_‘.+ Th2 present [lahorlos irvestigs-
ticae ahould boe enrrisd en ta detormino wint additlamil p'ﬂ\rln-:u sheuld
b mace [or proserving the fisky -jr resources of tha Willamette Bivary, AT
Ay wrem 1t bucomca dosslrnblo Lo posplels the “ecordimtesd plan®. Exidepca
to be prescntod In laktor soetiens sbhows that the Mlismette BElver sa]en
rims are valunble coough to warrsnt Iorge flnanelal cutlags for their
Erescrvatlion.

B

-
s
-

peope asd Bhfertiyers of Iswostirtbliens

Preliminary, umpublisbed, roports by . H. B, Eolmos of tha ll. B.
Fish onl Wlldlife Serviee sklls amployed b7 the U. 8. Eaginsers and the
sonlar author woro made witk the sbove facts in rmind and both exprosesd
tho epinion thnt the most fonmibla and satlsfuctory mothed of proteoting
the migratory fish at these four dams Would be to mako arrsmganints ao
that mll eof the fish eald be trapped bolew tho dams, held until ripa, the
ergs tekdin and tha yeung fish roised and llbopetod. This pooscnt investi-
gatisn was mado with these gepornl recompondztions in mind, but with the
aaderetanding tiot, if the data Inmdieatad that such o ecourss would be un-
spatisfactery, the hu:u. possitils abd practiesl moany for protocting the fish
Fung wWould b rotstseonded.

In nddition to tke I:.'..grﬂtﬂ'j‘ ik, thess gtroasms also cartaln porwe-
Iztlens of resldant ralebow ood eotthsostl trout. Thodo epotics support
izpartant spart fisherlcs. TEls is particolarly true of tho Melopszls aod
Midila Fork of the Willamstts Piy=rs. This .m'nﬁl..;:h..:n. therefore, =lsa
hap besn cencorned with tho w=lfore of thoss ropldent fishes. The preblem
ef thaelr protaction wos studi=d &nd rceommondations relatlive to this porilon
of the prétlem are made.

&



The pringipsl cbjoctives af tho pregent. stidy can be stiated 1n gensral
go Fallewms: [1) %5 debermline wbkether-er oot the ring off Fish Lo Elwas
tellbutarics ape af galflsient Lipartence and papnibide to warraal cxieddive
workn and ‘mxpencitures for thely protestion; (4) To defermins the Sails
ability ef the woier released from the ressrvolcs for helding sdolt fish
until they mature and for the rearing and frosh-water residonee of the jouneg
fish belere they go down te the ccesn; (3) To determine the effont of the
regulated flows on the pasgege of the Tish, partioularly upatresn clrasts;
over dans, rapida, falls end other chatrostiszas; (L) Ta determine tha extont
Eo which Iigh vap atill spown eoaturslly be.ow Lhe dams and the probeble
success el such spawning particolariy with-the theopht A0 mind of cstimsting
Lie required capacity for the hatcherdes if sll matural spawning vers clim.
inated sheve the dams; (55 Todelersine proper sites znd watar suyppiles for
Gateheries as well as fayorable lotstions for racks with which to hold tha
mature spAwndrsj (6) To determina the life hiztory ef tlie chinsoci salmon in
the Willamette River, particulsrly in regard to fresh-water residence. 8o
that ‘the hatchery and plantise schedules and the exintezce of the yeung fish
in the streams belew the dams 1o reiatisn to the cperatlog sohediles nf $he
reservolrs esald be wenked cub.

It 37 g function of tEe 1. 8: Fishand WEldlife Service to stoty the
cffect on fish erel wWild 1ife of any dap anthorfzsd by the Federal Covorn-
ment Al te exslst in planninog and to aporove fish-protective neasuras
undertaken at all such profecis. Alsa, it is the Tunctisn ef the b, 8.
Enginesra to provide such facilities for filsh protectisn as are approved
and recomended for projects carried out Yy them. In asder to properly
Tul€ill their dities in reparl to the Willametts Vallay Prajact, those two
Ecvarnmental ggendies wndertook the poonordtive imvestigation that is the
subtect of this -repert. IL was asthorizged In 19840 and effectively endsd,
exoept for the prepapabZon of thie report. In Decombapr 1942, Tha''Y, 8.
Inginears provided the Tunds, likepatoby esote gl perzommel fop thio flalc
¥ork, &nd the Fleh gnd Wildlife Service supssvised the Investigative waork
end provided. fomda fop experges incident Lo that supervision. The scolor
futhor superviged the investigatfon and the proparation of tha reporty tha
Junlor guthor waa in iomediate elarge of the field work and the analvais
af tha dats.

furong the ¢ourse of tha jmvestipation, the: Untyergity of Qregon sups
plied leboratory and otbsr farilitiza. Ske Orepen Flsh Coselsplon, the
Cregan Game Commlssion, and the Washington Flsherles Departcert supplicd
gata mod asxisted Informalis.  Al%a, the Anvestigstlon ig indebted for data
pnd belp to Oregan Stata Qollege, Ddisho Fish and Guwe Dapartment, McKenzie
fiver Ozides Assoelation, (lvilldn Consscvatlion Corps, U. 8. Foreab Servica,
U. 5, Burean of Raslsmatisa, €lty of Taosma, Partland [ator Duresu. Mountain
Gtotes Pover Compsay, FPuget Souod Power and Cight Uompany, and Eogene Water
Hoard.



BIQLDGT CF SALMDM AND STEELHEAD TROUT

It i ioportsch to-a oleoar understanding of the problems Snvelwyed in
attempting to pressrve the fishery rescéurces of the Willamette Hiver that
the goneral featurea of the biclegy of the seversl gpecies be dp mipd.
Thiz im especially trus of the chicook salson and the steelhbead trout be-
pegsa of the fact that these speoies aro anadrotsious - the youtg must
rigrate te the' oéean and the adults must retluro to the spewning sircoms
woen mature

At the present timge snly Mepring run' chinook salmon reach tributaries

ol the Wiltssetta River abave Grﬂgnn Gity, eltkough sther "rune™ of efinook
shilman have fermorly cocurred in lower tributaries of the Willemette Rivar.
PSprlng sun" ehincols make up. the post valuable pembonens of the salmon
rung to the Colimbis River. The adclt chinook solzizn bBelonglng toothe
Willapatts Biver paces ol epring chincoks enter the Columbis River in the
late winter end esrly spring. The fact that amglers Fighing In the wicimity
ef Partland meke tL;l' flrat catohes in the last wesk of Fobruary er the

irst weolk of lereh indicates that s significapt part of the run hos entored
the lower past of tho [olumbia during February.

The fish cscanink tho spoart {ishery belew the Oregon City falls makes
tholy way ovir tho fills Yy-tosind ef & llﬂhhﬂj which conalaty of man-made
pecls acrdnped #n gerlss up A natural charmel pesp the giddle of the orig-
imal falls. Sha f8lls hag Baeq aitesod fron-Ehe rrl‘*t've cnrﬂi“ﬂn By kha
arsction, £lang a Isrpgs part of the crighlmal nresi, of a whll whiech provides
for & rolatively constent head ot the intakes of pover plonts lsested on
eagh gide &f the river ab the falds., Under caisting copdifions, the Lishmmiy
ig absalutuly nooomsiry to provide for poassge of fish ovep the falls.

Chservations hire bsen made of the rund of (lab threugh this fisbway
by sgents of the Oregen Fish Cormission who kave been eployed for the
purpass of punardine odd mainteining the [ishveay, Those obeorvatlons indl-
gastw thot tho enbire run of ohinooks lias passed the [dshwey by lay 31 of
sdeh vesr,  Albthough the gcounts are igcegmplete, thedekief part of tho run
appéara o pass Orepon Lty during the month of Map, end It is larmpsly
comlatad by the 20th of the copth.  After passdlhpg the falla tho fish con-
tinua up the rivor and enter the tribotaries, migmtiog ctably ta tha loca-—
tions whare they wiil l=ter spawn. On the four principal brdnchon of the
Wilipmobte River which ore to b dopmed, full migratlsn of fish 1o tha
tributeries ia prevepted during mest y=ars by rocks, establisted 1n the
rivere by the Orégon Pish Coonisslen, for fish cultupal operstions. Judgang
by the tiza of appearapch of ths flzh 4t thoss raek sites, it sppedrs thit
hha chisf movement Ef siicon in ths teibutarios in Gﬂtpl¢t51 by about tho

1otk of "duly, apd tist From this tlmo imbil sctusd ar;lﬂ4ﬂf tak=a place the
fiak rermain in tke 4anfr parts-of the etream, raefzbively insotdve, whils
the gex prodicts became meture encugh for spomnding.  Jost proceding the tims
for spnwiine misor oigrations taks placs withiin ths btribotarics. The migra-
ticnn dare inthe natore of swovements of sexuzlly moture $ish awsy {rem the



presting poruilotions in the pools. Thest cowonents are chamctaristically
ginil in that tE= flsh kEove Bcen resting In poals gliopns to the piffizs
shiéro epamning cvontmilily takoes placa.

Spyming of chinook salmon in the tribotaries of the Willazotte River
octurs from shott August 20th to Cetober 1O0th with tho pook ef spamnlng
cooursling during September, The &duii chincoks thus spond the pari=d frog
iate Fobrusry Lo carly July in an epstroam frosh water migmtisa. Froom
July until Cotober thore 13 o porisd of reslidenca 1a the stroam beforas
ppawning is caompleted. These flsh, therefore, dro subjlootod to some six
to oight menths' contaet with the capditiong of frosh water ap they exist
in tha Willasatte Hiver. This pericd cf siream residonce oolnaldos with
tho tlime durise which o large part of tha witer stored behind tha progeeed
dama would bo relensed. The impartant bea=ing whieh tha gqualilty af this

ater will have upon tho sutcess ef this stresc rosidento A8 censlidsred In
datall in a later sacilen of this repart.

Rucords =f the growth end distribution £n frosh water and seawsrd
plpratich of chlooaki-salesa fingeriings were chtalned by Clsking for [loger-
Lingn by polnn .- £37%e nct, oad hook cend Xina In Eho sover=l tribeiarics and
in the pain Rilise=tts Blwer, Ihe ntsbora zpd sfzcs of [ingoriings acd the
datos aml places of ecapture are proesented in Tabkla 2. The relation bolsven
the length of the fingariings and tho date ef espturs is shown in Flgurs Z.
In this figura tho smooth line dreawn by eye to ppproxi=mataly fLU the paints
of avepage lungth gives 4 fodir ropresoctoticn of the grewth of the [lnger-
lings from 4 mesn longth of approxi=ately 35 fm. 1n March of thelr flrst
yenr to 100 ==, fn sy of thoelr seeond yofir. The lines af maximus snd migi-
mm length are drown to roughly It the range cf twice the standard deviallen
on exch sids of tha avorags. These lizits theorctleally should inelicls
95 percost of the Iish.

ke fingorlings eanght in the t ributaries fornish no direst ovidones
af tine of scawmrd migration. They do show, howsver, that ot lesst a part
of the flngerlings remsin in thess roarling areas w to Septembar or October
ef thale first yéar and that they have lefl those aress, prammshly by
migriting. bofors lareh af thelr paoand y=as,

In an effart io mbtaln diroct evidencs of thy tlemo of soawand migra-
tion, o fyke not wis Tishod rogulaecly dia the 'mzin Gillomeotbe River at
Capvallis. Thia lasatlsn la sush thint it woiild intercept fingorlings
migrating from tha MeBanzie Rlyver and slddls Fork of the Willosotte Blver
but art tho Sastian River. The not used was mode of i inch strotchod-ansh
notting hung on plps frames. The openlng of tho nst was four ook sguare.
The not was [lzhed withoub wings, st the sster surfsce, and spprosi=stoly
20 foot fra= shoru. As L L9 & wall-known fact that sal-an fingerlice= =t-
Erate cainiy at nisht, fishing was lisitsd to tlat time, wually from
$:30 p.m. to B:00 2.5, Tho Iyke not w=a fisked at Cervallls as Colloss:
In 1551 on July 8, 9, 10, 15, 16, snd 17; in 2047, on socven mighis betwsen
May 9 and June -1, and throco nighta por wogk from October 15 Lo Hovember 27
eid 1a 193, en Junuary 12, 14, msd 15, and Pebrunry 3rpd. Ealzon flnger-
Llings wero sststv eply during Moy 1942 - 2 wero taken op the Gih,
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TABLE Q. Langth frequencies of ohinocok salmon Clagerlings of the 1540 year clase osught by sll
mathods in the Willametts Hiver and tributaries, by dates and tributaries. Dates are 1941 exoept

the last column whioh im 1902,
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TABLE 3., (Comtimusd)

MATH

MCEENZIIE EIVER MIDDIE FORE OF WILLAUETTE RIVER WILLAMETTE
Length, mm. RIVER
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* Selected samplas. Caught by hook mnd Iins.

**Fish trapped by reasding floods.



2 on tke 12th, 4 on the 19th, and 1 on the 22od. These fingerllags ramgod
in length Iram &% to 84 mm. Hpon thy basis el thalr alzo and sgnie ghr=
cebspistien they nll wore Jfudged to be In thelr Tirsb yuor.

The examinstisn of coma callsctisna of fisk madw in pcls 1={% by
flo=l waters, tagether with information on ti=s and helpht T !‘1:::'1:.1f h=a
wislded daty of = typ? that, oo for as knewn, hove nst boon provecuse? sz
fzr datzreining the time of dewsstronm slgration, A gumbor of ponds 2 O0L
by ficed witers were selsed for siimsn fingorlings, a3d ad3itional nIllec-
tizne of salron fingerlings trerped im suelh paels have besn fuila uvall.fis
rpam thase takon by persoan=l af the Oropsn State Jollegs lopaptgent of
Fish and Oams Vsnapomepnt. Tha prineipal posls that bave ylellod ealron
fimrorlings dre locatad wast of Feoria in Sec. 7. T13S8, B, 6., Gzl poar
sn cld sx-bom simurh ef the Uillasette Rlver krown as HEoracshoo Jok: In
fcc. 22, TS, RCT, Wl At esch locatiom bwo or more pacls castulning
ficod-trapped fish wers imvestipated. Thors are sany handrcods ef such
pocla In the Willamette Vailey which doubtlasn tole & lirgs tcll whon fleods
preur dupdng thi time of downstrcan migratiosn,

At tho persls paar Norgoohos Iaka, fish frob both thoe 1940 and 1961
spamning wora esupht on hy I8, 15423, The fi=h-frog the 2950 eodmming,
corsisting of 24 yeariings, ars+ skown In Che lam® eolipen of Table 2. Only
ene figh from B schoal of envaral doszin smaller fingorlinga was enusht,
but it vmg dafiaitely from the 1941 spowninr a8 it had & longtl of &2 om,
Salmon fingerlings woera cauglsy 1h tho pools noar Poorlo onoancil 20 apd 22,
1gi2. The pords wore drylen rapidly durding the m epring weathor ond a
eonsidersblo mebor-of panll sil=mn finpopiinss worn alrondr dylng 20 ono
of theaz pands. TRirty-Live live fingoriings woro also esli<cicl fioa this
pand. The lenpth froqueney of L5 solmon (liogerliecgs token froe omo of thege
paitle 1o shown In Table 3. EBLiZl snotlop pond yieided L8 aonil fingorlings.
it ®lll bo chvicus by referecned to the lenghh distplbotion 1a Figurd 4 thet
the smller Llah 4ro 1a thele Clrgt yesr, pod accardingler nra fram the
apaeming of 1941

TAMLE 3. longths of 47 ehinosk ealoen fingerlings
caught In flood pands nusr Peorls, &pril &0, 1542,

[T p— Waskar of flgh
l'fl..t.-'hi 3
Lh-El) 22
L1-8% 16
L6k » L

The question arises as to tha timo thap tho fieh might buva entered
these pools.  &n-spawer ls provided by the dstn an helphts f the Willazotto
Biver an rveordad during tho wimcer of 19L1-192, the comtrolling olovations
in-tlks ehonrzls lending to theg= pondn, end ke dopltbks &t these conirol
points ot Limes mhen tho river paupo helpghts wore knosn. Frooosusk datne
it I knmwn thet the ponds pesrs Horsoshoo Lsike add thoae nexze Foprla ars
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A connested o with the river when the Albany Hlver gguge ropds 7 fonb nr
over, The Albanry Rlyver gappe: Pecdrds fap 1900003 roveal that the sirilast
bhat cash series of pecds was flaoded Lo dke wicter of - 1061-1902 was
Boveqbor 16, 1941, The last date that the ponds were coimected with tha
rive= wag Tebruary 1, 194,

ihe data from Tyxe netilinp et Gorvollis and cbssrvatlons In Tlood
paaia Lndleate thot sisnlffcant pumbers of flepgarlines fidd moved sacdy ollea
downal rean fio the spawning arsds scon afltor omarging from the gravel,
thal smoh fimgorlings ig their first fear weyrs in the main Wili=nstte Hver
In Moy, amd that pearlings were in tho main Willeoette River &% gome tize
cursne the period of November to Lhe siddie of February. ke prugence gf
thema twa clossss of fdnpermlises - in the mitn Wiillamntba: Eiver sugzecestn, buk
does pot netessarlly nrove, that thess iy be ageasesd cipmticng oF emill
Iineerlings within a few mortks after emepping from the peaves, &nd af
lnrger fingerlinge during the winter botween thelr first ead second years
of 11 fe

Tha Jforegoing duola give pvldsace for & fall amd wimer dovpstirsanm
cigration, but ds ne% prove that all fizh do migrate gdurinz thin perled.
Additiqnel evidente of the tlse of sebvard cigritlon of chicocle silimon
Iingerlings can oftpn be chialned by oicresecrde eyxamipation ef the soiles
tigen Trom Febirning adolt Cigh, Ik ig-a perernily esteplisked fast that
the pature nod spaodng of cirould, cr pifges upen the surfance, pf ealmon
gralies provides A pohans of detopmicing the age of tha fish and the changes
in ate ot growth durding tha Idfs of the salmen:. There 1s o sbropt Ine
cresne in tho rata ol growth at the time of pipratisn to tho coean, which
is ruflocted in choracteristic markings on the: meale auch that the ezperi-
eficod lovestigatar gan deterpine fram the scale the agae sb which the fish
1oft Fresh water, During the spawflng ssassn ‘of 1941 scelas wors oopllacked
from B2 -afyilt sligsolt anlsen 1o the Booth Bact isn HhraeT LO Inthae Ye¥onstia
Biver nnd 48 in ths Mddle Pork of tha Willamctdéo River. Thess scaled wors
gitenivied fop exfimation Eo O WS lis {H, Fish.: consultast in Salnkn
Fisbapry lryeabipablons far tho U, 5. Fish end Wildlife Servlca. DBr. Blsh
gxazined Lhed in cellabophtion with Lr. d. B. Helows of ‘the Flsk acd Wild-
LiTe Sexvloe, and the scsles showed thet the fingcslleogs Prom which thoss
Losh devulepad had ramsingd in Trosh wiater throushoot €523 eptire [irst
growing mesaaq. They hed migteted to the coosn. nck gaplier then the fall
EFthely first pear.  In thls pospseb thu seales Iren thege Viltommite
Rivor figh wera aikdlar te thogo of miny débhor soriae of chincok sal=on
scales wlleh Rieh ool Holees bBEd o¥=iin=d, both Fiom the T bdisdEes Bivon
end sthor toitubdries ef tha Columbls Rivsr.

Whille thia-enalyais of gdult sesles Indlestes that tho {ish exsm-
ned bad spont thelr [Qrst prowlng seasshn 1a frosh mater, 3t daes ot

preelugs the feaalSility that Tluporiioes alse nigrate at eariisy egss.
s dasg indleate, bowgitel, that fich migrating et an eeriior oge do ot
roEppeal 88 plumontd 10 the retorndng metare rufs 'redspolcablo on 'tho banis
of thelr ssales. From bho 3ster discassion of the conditicns of poliution
inthe Iower part of tho Willamctto RAiver £t seriousdy sty bo ' oocstionesd
that any sumer dowostroim migropts apd nble to sarvive the tpip t5 Lho poean,

13



Froa a practizal polnt of wvilww, the essestially soczesafol occosameard
migratiza of chinack salmon of the Wlllaoette River sctors during tha fall
and wlster. This conclusion makes 1t maslatery tiab flsh facllitlcea pro—
vlie wlegaately lor carrying fingerlings through thelr [lrst growing sooson
in [reah water.

MAGNITUNE AND LMPCRIANCE OF MIGEATORY FISH nUin
IN TIE WLILAMETTE RIVER

in espgidering planwe for the pretectien of the mipratery fish in eon-
nzetiza with the TWillamette Valley project, the i=srariance of thess popuo—
latlons ef fish mmat bo studlied so that the Justifiestisn faor Lle uxpenditura
of funds for investigation and fish protecticn amy b examlned. Thess runs
of fish contribota te the publiec welfare in several different woys. There
is now no eammearsial fisherr conducted Ln the Wlilasmette Rlver bubt there ia
an impartant sport fishory fop chinosk salsm o the Willametto Slough and
in the river bBelaw Grogen Clty. Homever, as w3211 Lo ghown Belew, the chipnsak
salmon bBrlongisg to the Tillapette River runs undcubbedly fors s igportont
aloment in the demmersinl flshery eanducted By tealling in the ofean and, in
same years st legst, 1 the esmmesolal flghory of the Uslusbla River propse
bulow ths Wlllametiu ecafiuenes, The stenlhesds are tukon Ln L compercial
flahory in the liwsr Uolumbla Rlver aml by &nglers in thoao tributaries of
tha Willdamstto wiith they frequont,

Inpartaned of tha Willanetta River fun in ths Cogmercisl Fleherles

The chincck-ealmon ara by far the most izportzat sncclea in the
wallnmatte River in regard to both the ca=yoial esd spart flekcorlcs.
Boesune of thelr pronounesd habit ef reburnics to zpawn to tha tributary
Iroz which thoy cipsstad to tho sus Bs fingeriings. cach Atribatary »f a
dnrgo rivas aysten Ipto which chinock saloen enter has a dlstinet self-
parpctuating pepul=tion. Thope populitiens zay develrp phyalesl ehairscter-
aotics ond hakite pecolizr to thumsolven. Ons such habit, whick g wsunlly
epnptant from one penoration teo the noxt, is the time at which tho mutuering
rdylte onter the siresan on thulr eporning oigrations. The ehinoaks enter-
ing the Willamatte River #rrive in the lewer portion of the Columbis River
in the late wintor and early epring. Evidénes of ‘this will bo shiovm 4in tha
section of this renort discussling the spert fisbisry of the Willomette.

it ip pot pesaible to arpive ot an secaeale astiosts of the extent to
whkich tha Wiilam=tte Hver rons contributc to =lther ths ccezn treil Flskery
ar the [lshory of the lmmer Columbla Rives, Howower, It does fet suoe un—
rcasonablo Lo mssan thut thoy previda tholr preporticeal part of tha ocean
troll esteh Gleong witk bthe other populations af chipsek piloen. T trall
flgkery is carrlcd on along the wntirs Pacific Const from northern Coliformia
ipto Aldsko and evidently %ultes 0 algaifieint g=rt of the total umbunt of
ehilnooks in the ezoan. It therefero appenrs that o aignificant part ef tha
Willamette ehinock ealman ape tuken in the osean befors maturity.
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Far eany years, with very fow exeepbti~rs, Lthere hza boen o clégad
pasgen far ecemereisl fishing en the Colighin River during Rerch and April.
1t is ghrwn Ln Toble L, that o large et of the spert cateh of dhimbel
azlfon In the Willdmstie River le mnde durlng these comths so that 1t ls a
reassnable meausptles that the [lab pass through the lower Calumpla Qilverp
at spproximataly the sazo time or, en the average, semewknt euplier. Howe
ever, thore ia seme [ishlng in the Columbis Rlver during Febraary =nd ia
sx=e yoars considerzbla catches sro made, [t appasrs probablo that the
Wiilmstte Rlver runs contribute te this Februsry fishery. A fow Will===tte
Biver chincoks aro alse undoubtedly eayght in the Colichis Rver during the
first faw daye aftcr Uay 1 whep the soring seasen opens. 1D I thooght,
howeyor, that ne grest nukber 49 taken ot that time, sipee, by Moy 1, tha
prest port ol the run is 4n the Willaomgbte River whore po commorelnl {Esklng
is peritted.

Ths timo ot whilch the steelhieads of the Willamstis sigrate through tha
lentcr Calimbda Blver where the coomcrclal flskery is carrficd on im oot kncen.
Wkil=s the rone of this apecles Into the Willzsgtte Eiwer aro oot lirge, 16 &9
probolle that sams of them ara tzken by the commerclal Tiskermen, probchly
durlns the winter fisherp., Thers is no availanble evidencs an which te Bac
i astimate of the praportion of the ron-or the nusber of filsh token by this
fJ-E-_l'-!-*-l'?-

Tha Spert Flshery for Cilnonit Salmon

The post Isportent contribution of tho Willasctte Hiwver chineoks; =9
exemnped by both smoont of ealeh and publie poerastion, is ende threech the
sport fishery ¢arried on by anglers {ishing in e Myltnomsh Chuannal
(Millometio Olough) from St. Helens 4o St. Jdehns, and inthe Willmmette
Rivar fram Jellwoad to Cregan Clty. ‘This {ishory La supmented by englers
viim fish in the Columbia River in slesn prexislits to St Helann, by others
wko Tish in the malfn W ilametts Hiver below S5t. Juhos sxd by Clahorsen who
soctices flah bBstween the Sellwaad Brides und Partlond Earber. This sport
figory w2p studicd boe=ume it provides the bost avall=bls baals far 2o
ustirmmto of the value of Rlllamstie Eivor ckimock russ and thoir time of
cigrabion op the lever Willometile £8 w211 os un ostisste of tho abundanon
#f salmrn in the river. A chart af the flafing oroa is shewn in Flgurs 3.

Thin flohery is oopdueted by spartsmsn flshlng with trailing poap
from smill eraft which vapr fram ran boats to amall prwors yochts. In the
Bultinoman Chapmal, meost of the fishing s done frem bozta poweiad with out-
boord matare or msall boots with lnbe=rd mriwe. A few Pishermen v, o
in cartain leopations whern the current is fovercble, bosts my crchor at
stog=d pl Lhe blde permitting the g2y to Prpork® 1o the cirrdnk. During
tha ha!ght of tho oneling scamsn thore ore Iorge msbors of boais coogre-
fatked Jusk below bhe £allp ob Orogon Oiby. On eoveral noooslins oveln 100
Eaots wepe chaerved Cfishing betwesn the Rlghway bridge botugen Urepan Cliy
ond Weet Iinn and the Orugén Oty Fulls, 3 distance ~f noo-hall alle. Tha
toper 1igdt of flshice is scb by o d=dlins cstoblisk=l balow the flahwngy
&t Cregon Clty.
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Mgl of the snglers particlpating in the Willanztte [iver fishery
store boelr beais beiwesn trlas Bl -boat Liouses or noopsges wolsh  heya
boon establizhod alaoce the Slver Tor this bealoess. Taors are $wenty-fours
of these moorapes moking a rogeler and full-time bosiness of storing Loata
end seliing supoli=g during the monthe of March and April. The locatiops
=1 these moorages ars Indiceted by clrcles in Fipure 3. In-adddiion to
storing praovately ownsd boats, eoat ol thest ooorsgss alan vent boals, molors
and otier equirmont for flsheemsn who pogoire sceh services. AL several
rolots along tha river, noticeably at tha moath =f the Cladhkamas fluvere god
near Seaproacsa o Maltnopsh Ehanna*. rEng privately owned boats ‘are: bretght
la b traillsrs, lsunched and taken eout again on thae gnme day, withoul being
staped o 53rv+c=d at egtablizhad moorages.

Tha: fact thot a large partiod of the fispemman teline part. 2n the
Hillzmette Hiver anpline flsberr use tha faplliities of the estoblished meor=
ey made pﬂd*lhl1 the ascromlation of -paboh dotn sn the river. In tha
l:utur mirt of Fobriary, odoch of the soorises w=g - visited t3 «bialn ICa
corpengtion in keesping ricopda of fish landed, and forms wora stupplied for
reporting the dotly lapdings. These farms wepa filled sut by tha mocpage
cparitors ond collected during the [lighifg actacns of L9411 ang 1942, Tha
data obtainsd era presaficd in TEble 4.

Ihage roperty el landises o fish esusht by englors wera gpods Ty busy
Eanrage pAAGEnes who coopgrabed byropesapding these flan I=nded which they
pargenslly abgerved.  Fadlire bo obeerve [zl losadsd wouid tond i every
pipnglizn to deorisfse tha roported Iandicgs bolow the detedl eatieh. Ta amaid
this bins, 4 skudy wWhe undortskan to decover whal pfopestion of the sftusl

atoh waa bolons pomprbed froc bthe Boordapes.  Ioothls etudy oad 'wis mode of
averags pdtchos pap talt, Eogebher with the coupts ﬁf the mmbsr of bBoils
Tishing on the day that tho sveraps gatehss wore dbtained.

e progedurs wag ag Tellewd: Pald cboztyors wirdg cmploysd to mako
counkes of flshormen, beats and fish roging in ol ropreseptative moorages.
These llgnros wore spbssqoently ‘uged for caloelztion of avordge gatech. On
tho sama daps, surweys wore cenductied on the Willemerte Rlver to oguat the
nunbor of fishormen and boxts fishing. In I9LL the trips throogh thko Lisheb
wora mada by cubbeard mebor Best snd by alrplone. Taping 1942 when wirtima
rostrictians borred plotes frem the ares, an outboafd oioter boot wzs used
entiraly. Counts froo an slopline, belng more sesrdy. simultaneous througn-
ok the Tisha=y, weras ooro sobisfackory than Yhase mnde fiom o Boit, o
arrive at-on pitimted oatch of fisth on tbe Tllamgtte River anoany pactio-—
ulap day, it was mnly redessary to mulbtiply the mumbsr of bogts obsnrved
Lishlng by the average caich per bBoat, whiech was- obbained from-courtas made
by the peld observers gtoticned =t the coorages. As thoro wis 3 consicer-
abls proportion of the Cishermen who left the river belfore the surver was

mada, and anotheér signifieamt propartisn of fishrrman wihiich started fishing
Erttr the surver wia completed, 1t wis nocessnry to increses tho bont oount
oy the ' rlver to pogmonsnte Fop fhese lossps: This wns gone By inoroiaeing
IThe bodt esunl By the fatlo to tWLL’ the totsi nueber of toabs Ieawing tha
samhle mooragos during. tho day, sod the ouchbor af beata that wWera on tha
river 4t tho tlma of tha uurvay.
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TailtE &,  IhEbar of Chinool Jolson Eanded end flished o
Chiindclc dalmon Landed por Loorape in the wlillametts
i

r™

Hiver by Laoeks-1in le0Y paxl 1052,

e arwre

fimber of Tish reparbcd

Mipbar nf Tish reportad Yaoded landed per pooraps renoriine
pe ]l raad
Into Total InTdremen | Sellveod to Wiltomomahita CfFepgon- aAlLl
f fimnrel | Oremon Oitr Channed i =) {Honrigns
|
1041 | |

linreh 2-8 12 Th 36 £ A | B
15 LiB Y4 132 2 T 1. | a2

i e | Bah Bl 245 7 A 24 i1

Mg T =, gL 1,562 L5359 Tda. | p 3, | T3

Tipnril 5 3,000 o i 045 170 gh 139
12 3,545 213 1338 214 41 1659

1211 J,#30 A A 1,703 13} 108 163

220 3 3 O aG7? 2] Tl 162

ey o B R | G5G A A 1 H1 | 51 N
&—11 Lif = n | 2 25 |

-:—]-_J-'? 3-'-] E R R :i-l:i- L | mEoem TEr

T':'t-ﬂlﬂ 1—£jt3‘5 w;ﬁ-‘-lr E'; 331 @ am I = o om

L , - et
sk T SO ' ! i '

Feb.233ler 9 g B 0 ey ) R
-8 4 4. | s 10 5 1
g--15 1Bl L £ T 15 T 12

1523 334 a5 104 1d H.f -

g 1,080 E3G £55 {13 50 Ly

3u-ipr. § 1,257 B2y | LER 2l T 54 a3
12 1,481 1,062 £19 153 7 117

13-19 T <80 ang <9 B5 2

2026 | 1,004 | 27 T a0 110 e

2T-tar 5 BES4 | Py 6725 L3 oG 4,
L=10 154 I i | 183 o o0 LT

1117 | Gl 0 41 s =0 20

:'l]tﬂlﬂ | Tjwj' 31L:'1 | 3.?& L e Fmam
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The data resulilng from the swrvera ol tha ,':'uiti ORserVars S 1941 erm

shovwn a0 Table 5owhurs, Tor'each date snd secticn ol the Willametts River,
is shom B8 mzhar of fizh, Tishemen and boata powited 3% mosregen, r*.tl't
p-eelorlaticn’ o the |:1.::'|:..131" gf fGgh:pey. Tishorpencend “fish por boats In

Tehle b osre shovm-the various cotints f8ce oo B -river end 8t tho eorepes
by the obaervers; from which iy be calolated the mmber of lfishermen per

=ity

Table T shows the caloulated tctal eatohiel fsh o tie river foT
c#ch dayiin J_""' 'I:.."m... the countr were made, Inoconparing dhe caloulsted
catall wilth tho eatel reported landed Ty the moorapes, 1t da@ geen that tha
reportad catch m‘.mtsd ta enly from 50 to 60 per gent of the welculsted
pateh, 1o Kolinssah Charmel fecdy 41w 55 per eepi ol the eolenkntnd
onich was reportsd imd in the Willasette River from dvllwosd. to Oregen
City 33 to 67 per cent af ‘the aalonlated eatah wab reported ih Idl.

If wa Incrasse the 1941 total reported landings (s=ze Table &) by the
ratio ketwrern the eslenleted ‘catoh end the repericd cotch for the whole
enpler fichizry,. the eatel-for t8s season will Do seen to Thll Dotwgon
<0, 00F and 33,000 £fish, Takihg an avirage ratio of ong mindred. figh
cought Tor efory 50 £ish regorted Iedded of Roomwiges; e Golculated
vetich breomas 30,000 fish,

Sagilo= data i cxldblted in WhIo B3 Ior tHe T452 ._Jr'rﬂ:r'n. s
Tipumis  for thio yoatorp sot- gelte as rolichio £8 thoee Do 1961, bDocsiss
gl’ tha 411l lcultics experdoaned In socurisg obdorvers - amd the method of

abtaining boat eounta, T tehlu shawe, Bwaver, aboub thc sang pelotlan—=
ghip batwasn the reported cptch end the ihdepemdently oglonlsted catohe
tiig fosrer baling bF por cent of the Isticres I the 1942 totsl rapoittod
londings (Sea Tehls 4) Rre incresged by thoe ratia betiscn the oslidulated
et condg the roportad esten Doxthe whioln Dishery, fthe egtimaced: cetoh

18 12,000 Tiah, These fipures indlente & concdition that will be reforred
Yo 111 panraction with ether factss nomely, that thes o of chinonk galmon
to the Wil mmite Alver wns soallor An 1942 thoanoin 1941,

From the eatinete ol the mmber ol fish coupht I1n the Tillmutos
divar it oen be sren that this ron pales bp o gippificend ]“‘[!1"‘-1'12*’-'"1 ol
tha toisl vun ol =pring ohinook salmon to the Columbla Rivar. The
gacaperend Lhrouph. thia -rpr-r‘l: Cighoey 1s not Erovn tat 10 must. e ol
considerableo megnitude. The Willomptta Biver ottch slone [ar extacds
the totanl cenépament of shinnok selaon evar Rodle Igkmmd dam, #nd s
equivalant to from one-fonrth-to cne—third of 81t the anrlng ehinack
frloon wiioh g aver Bomwedllls Do,
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Tidli 8. (veorfgo Cotoh per Sisharmum ang onor loet,
Lommutor Yrom Meid Dlaorvers’ Counts at tho
moregoe, in Allsnotto liver .ogler fishory
Belew Oresnon City iurine 1951,

per of iHEeh pbr

Dot Locetion fish fishormnon Lozts

rounted erundord ermtod fighermmn band
]

L= 6 ' Sell:ood 19 192 a3 [ i 0.2t
L= 0 imltnonsh Chonnel 0| 2o 1L N7 .74
=17 ' Mropon City L % | -1 g2 0,41 R
=17  Hellvood S - fad ! 35 | el N30
L=17  mltnrich Channsl 174 137 , 59 il 5] 1.16
=27  Orupon Gity Lt 2273 134 (.17 M6
437 | 5c1li-ood & 74 | 1M 0,10 2,30
L7 | Ol ety ThirreY | 43 | 117 ma,  0.37
5= 3 ! Orepon City 41 192 | 57 .21 0.42
G A Multnemzh Chonnol ] 7 3 1,00 [ 5
5=-11 ' Orcpon City 15 HO . 40 0,20 Madd
Tatrl L04 1,801 Gah 0,33 0,43

L ELl: 6. Vishermemn por Bont, Conputod 1rom feld Dlservors?
Upunts once on the (Illnrwtie 'dvor ood ot the 'sorgres
Below Urupon Lite, 1941,

TS o Jdoisgr o pliemon

Tihto i Linentlon ef borta « Pighermoy e hont

| H

|

: Tiivcy Counts
b= 3 | cudthessl Channegl 24 ' 113 L |
=5 Sellvooc="rrepon City i Pl A 1.4
i~ 0 Oropon Gity=ellyond =47 a3 1.8
4= G fal tnench Choanal 1 1,200 Py
L-10 SJelli/ cod=Irepon CLlty 200 141 1.7
4=-17 | Orcpon City=tiillrood 206 | Ak, 1.4
4177 Fultnomsh Chorncl | 224 A sl

Oherrver l.ounts |

L= B Sellyood | 172 o |
L= Ff 12t Chonnel | 1M s ] p 0
4~17 Oropan Uity | 92 173 =l
417 | hellvood | 35 &2 ! 1,1
4&=17 I “Sdtnomah- Chiinnel e 127 P
b=27 Orepen Lit L4 243 2.1
i=2] | Gelliood T 17 Audy
d—? {  udtnonah Chesnel 17 ] 256
== 1 Cropon City T 132 2,0
5o | inulremah Ghesmol ' 3 7 2,0
=11 Orepon City AL Hi 2.0
Total IZver Counts 1,870 3,819 oo
Total Clhscrver Dounts 341 1,406 2,26
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Tinlk ¥, Conpoirison of Coleulnted Cateh ron itdwer Stirvers and
Observers' .weords " 1th Catches Luported by learspes; 1741,

| Par cant thot ro=
Late And Cutch rupartod | Caleulrted | parted estches are
stntion Uy moorapes crich of cnleulated eatches
fpril & ®
lultnomnah Chemnnel 459 LBE o3
Sallvwpod-{reron City 386 913 L2
Totnl (A 1,403 (5]
bpril 17
altnonsh Chennol <11 512 &1
Sallsood-Oropon LAty 240 L19 &7
sotal e | ) § 33
I.Frﬂ =7
Ciultnomsh Chnomel 14 =07 | =
Scllucod-0repon City 59 =67 | 33
Thtal 233 474 50
oy 3% | F
S3ellvood-lireron Citr 57 115 iy

* fxelusive of 1endinee 0% Ot fulons, amd ' ith wesible incoopletoncss
coscribod in tho Teoxt,

" lour fish vere roported lopded At moorspes in Saltnonah Chenoel shero
g phid obasoriera vera stotioned.

TIHLL B, Conparieon of Coloulated Cotohos lemm diver Surveys
&nd Dbaervars? llecords 'ith Catches opartued by serapos, 1942,

Catechia F'ur cont thit
Upta nnd ruportad | Cnleulated |ruported entchenlsvverspo
atntion Ly unteh are of colous 1 catoh
NEE NN Aotud optohag ) por boot
I'mreh 21
sellvoge=0ropan City 3= 19 2 {7 A
ipril &
[uXtnomah Channol 160 19 4] De4h
ILoril 5
Sullveod=Orupen City 93 1.0 63 0,20
dpril 10 '
Solluood={'"rupgon City &9 97 ' 23 0.42
Wpril 11 i
Zultnonan Ghanncl 134 157 K3 0,27
Byl
dallupod-{'regon City 93 271 3 | 0.53




¥rlng of dAllmetic diver yish in 1sh Cultyrs

b eanaideroble part of the chinook srlnon runs csceping owver the
falls et Urepon City i3 subsequently haniled in the [ish eculturzl oper-
otiana of the Crepon Fish Cormissian., The Comnlassion rwinteolng four
hetelsrics in the illssette Biver shiich hrve bed rn averape combined
salnnn cpy=take of 26 =i1lion per yesor cduring the past ton yorrs end @
er~=toke 3 high na 47 nillisn i one yenr, The salnon ep-tokes ond
finporling ldberntiona node nt these stntions os recorded in the bicomisl
reparty of the Orepon ¥ish and Gene Comdsedon (1719) nnd the Urogen Flsh
Conasdsaian (1919 to 1945) ore shovm dn Talle 9, This tablp ghovm the
poreentrpo of the total Urepon tske of spring chirook galrmon eppe vwhich
wns pode nt Ji1lrmette Hiver hatcherics for thase yunra whure o seprepation
of epring ehineek snlman cpps wos publiphed.  ‘'The 1942 ern-toke #leo In-
digntus thnt tie run 4a tila jyeor vos twuch liphter thon in 1041,

The fipures of Tekle 9 ircicote thod tho hoteherics oporpting on the
tributerice of e o illomette Jliver are dnoortent unlts of thu Llsh
culturnl estrblishment rrhinteiped by the Orepun Flah Commiazion, Losldes
returning lorpe mumbers of fingerlibgs to the fll=etin Jidver syatom,
those hatcheries, in wone yesrs, hove shipned epproxinately one-thind af
their apr=-toke to hwtchories on other trimterica of the Calunada Ower
vhere ttlnsta fro dein nede to Wil up cppletad runa. Jong doubt
existsa na to iw Wltinnto effictivincss of hascharies, Jamumndne, hosewor,
thet beteporles lerpoly cmmenante for ampnlnn grouns nece othorvlse
necegaibla to 1lg, it apwrrs thet the chdnook salnan runs of the
Allmmutts (ver nre innortont t9 the suecess of fish enltarnl operrtion
in Grepon, by wovlidins o rolishls sse@ce of oiring chinook salnon cges
vhich con be uscd in restocking terren or deplotusd strow.s in ethar arcas,
s lon o stromn concditions in Oropon are such no t2 roquire the coo-
timaptinn of rrtifieial propepotion of spring ehinook srlenn, the
“Allsnatie liver runs *311 be important as o sourco af brook stock of
thuse valuable fish,

to tritutories of the «Illmmette Aiver sumnart rung ol stealhead
trout, the ogme al vwhich arc rlsy handled &n the hotchorica of the Grepon
Vigh Crrmdpodion logeted on the lorth smd Jouth Gaat.mn Wivers, [hese
gtationa have tzken ea nony 2o 53 nillion oteclhesd eppa in 2 scrson. The
rucords af oppetekus und finferling liberciisis are s n in [rble 10,
ithdin tho o 1llmatto iver the opart fighury for atoclhends soorers to
be ingimificant, Theso figh rro orobebly ocost looortnnt for the pert
they vontribtute to the cormercirl fishery in the Lalwmbie Mliver, althouch
tho extont of thld contriiuiion ig unknom,
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Table 9. Hatchery cperatlons of the State of Oregom in the Willametits Elver. Talke ol chizook egge azd
1liberatlon of flzgerlings, in thousands, and per cent of the total State epring chinook salson epg-
taks mide in the tribotaries of the Willasstis River. Through 1932 the lleh liberated refler ta
fish liberated from egrs takon in the previous year. This acoounta, in part, for the exoess of
liberations over egg-talms; in cther cases these dizerepancies are the result el transfer ol egge
[rom one hatohery to enother.

RIDOLY TUiE, rar ocent LMt

Year FREL BTN RO SANTEA SCKEREIR WILLA BTTE WILLAETTE RIVER

Epg- | Flogerling | Ege= | Fingeril Egg= |Fimgarling | Egg=~ |Fingerling | isof State spring

Taks | Liboration| Teks | Liberati Taks |Liberstion| Take [Liberstion elinosk total
1718 | 3,251 o 0 o |[13,712 1,116 | 11,389 o 100,0
1919 8,131 c 0 o 5,096 L, 057 3.8L5 g 100.0
1530 3,558 o o o 9,01, 1,663 1,¥%0 225 100,0
1721 | L,001 0 0 0 7,08, o 5,281 920 100,0
1522 | L,053 o o o 5,502 532 5.5 2,713 100,0
1923 | 6,838 | 1,490 1,202 0 12,085 o 7,250| 3,808 9.7
17d, 8,095 3,119 1,957 o 13,64, L,13, 9,1L2| 6,130 6.4
1525 |10,505 | L,8% 3,818 g 3.0L2 Gabl1 LA20| 7.953 a3
1526 | 8,150 | 4,972 1,98, o |a,127 BlTE 8,53 L.,52 9.8
1927 | L5901 | 5,025 373 o |27.5% | L.3%2 | L,u10| 8,172 Fhe 3
1328 7.51% | L.A5TS 1,172 Q g7, 7.8 8,10, 10,740| 8,2l 291
1929 | 9,734 | 5,953 257 o 119,350 11.3% B,77h| 10,263 el
1730 8,511 L,58T 585 1,4,8 21,189 b, T.%2| 8,5.5 ar.2
1931 | 2,504 | 6,198 329 1,563 5,095 9,815 5,083] T.155 2.0
1932 | 899 | 7.399 2,005 2,364 (18,84 | 12,613 | 10,055 12,046 7.2
1933 3,288 5122 ans 6.8 11,04 1,962 H,220] 5,002 ST
193, (13,206 | 6,632 1,075 | 1,03 (18,531 | 7,237 | 0,142 6,L16 751
193 | 2,027 | 4,952 |=2.06| 1,975 |25,117 | B,208 | T,A53 6,80 €3.5
1936 | 1,917 | 3,089 1,99, 1,9% 2,32 9,591 5,916 S99 | .
1737 | 1,036 968 1,013 5 5,022 L,658 4,635 3,760 | -
1958 | 2,006 | 1,853 1,50 1,573 15,436 | 11.hid 9,1%| 7,54 | .
lgﬁ 3551 3371 931 905 12, 72885 6,010 5,53 | .
1 2,652 g2,5% 1,150 1,123 [11,B2% B,7L0 g062| 2,582 | .
1941 0] 1,56, 3,150 2,02 | 18,000 9,778 | 10,007 5,99 | .
190,5 o 902 200 10 | 5,612 5,07 | 6,150 I, 826 *

* llo sogrepation mn to spring chineok In officiul publisation, Y

Editorlal natey Sae nddendum for 15[...3-15[.5 date .



Rile the ppp=teking, gontiong pric hetoborles arg inpurteat clesd=ta

in maintaininr tan mung of enimedcoscloon o ptoestwod fpoul i blia
Lot alver, othor contrioutians to thesw rung o nob axoludsd,
lotural spovndmge occurs - in erch telbmtore evirr yipre, Geen Uish gxim
in gtrean sections Delsy e rheks oF dn-geoeominrr tetbitbaricg Lito
il thoir niprotion S8 pot Blockeds  Dihers mmen i s8%rcom gechinng
pbom cho rieits hore thioesr Srve eun S8 th ierhite oelfvro thu Fhalm
—-Brw Angtolind pr oown mooicontd opowdy to o AEoehela dupdms Ui ghngon.
aors tong 0L the nsoteniicl Seoontanes ol Wh anturel snmming: arned af
Lo o 2ipmetbe (dver ooa Boopbtained Crom Zrble 11 chiew - pima the
aprecntare o prosontly avallrble spmndng roeng An Sive =0 jop tributnediog
tart i1l -bo affooted oy the propogod comatruotisng,

L] 1D, Intohory Mperctinne af e Stote of
frepon in ¢ A irpette ldver, Yeke of
Steolhoad Srpe ang Tdbermtion af Fimgerlings,

in Ligtgrady,
MEITH. - 19710 i b e R Lt ot |
Yopp i_ i
L= e i ! 0= | kinmarline
Todeu | Liberotion | Eribegr | Tincrtimm
| { |

1930 u | 0 1,05 0
1928 i : 0 110 ' 114
13 o | ? 13 G11
1930 | £.660 | 1,683 244 1,110
193l | 1,03 1,220 1,010 707
1932 0 0 10481 | 1,0m
1533 14k 137 ATh Lo
1334 1,961 1,068 1,280 1,150

325 1,051 1,020 i 429
1736 1i2 15 1,187 1,17
L3 TV 74 T TG
1773 1,403 1,344 , 0 a
190 | 2,230 7,091 1,335 D, 670
141 | 1‘ aa i fy53a 3, 150 :’, L
b Gy T b s 1,541 | AL
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TAOIE 11, Eslatlon of Froposed Dams ta Awaillables Spawning Areas in the maln tributary basins.

(Data from Stroam Surveys of the U. 8. Fish and Wildlife Service)

Lineal Milea JQurwveyed

Square Yards of Spawning Arsa Amilable

Stream Forcent 1] Feroont
Balow Above Total mhows Balow Abowa Total t|] abowe
damaits damalte damalte damsita demeite damsite

Main Santias 11.1 ——— 111 0 1,088,030 -— 1,05L,0%01 ©

Y. Santiam &h.2 1.1 }127.3 LB.o 1,875,001 BDO, 778 o, 58, 779 0.1

8. Santiam BT.T £3.5 |151.2 2.0 2,352,839 { B7L,278 3 204,817 27.1

WzKenzia TET 1035.3 |180.0 7.4 3,22, . 92% 11,611,112 g, 085,015 5.3

Elddle Fork

Willamette B83.56 ThaS |158.1 L7.1 2,501,145 41,226,1L0 3,727,385 32.9

Tatal 353 3020 }68T.7 La.2 11,087,538 {L,751,308 15,758,546 0.1

=
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.eonauin Vnlus

I'rem the fompoing date &nd dipoussiom it i3 pogsible to derive
soma fden of tho importones end mepnitude of tho runs of chineok salmon
grd ateelhend trout entering the Tdllmmette Nlver,

0n the basia of the twn yeers! data available, 1% sopesrs thot the
amnuzFl apart eateh of ehinnolt salmon avepapes sbout 20,000 fish. Thess
fiah pversgo approximotely 15 pounds In weight end 1t 1m penerslly sgpreed
thet sport cought fish can be eveluated conssrvatively ot one dollor a
peund, On this basis the enmunl velue of ths gport enteh of Wlllsmette
tiver salfon epproximatas 300,000,

In addition to this the UHIlspetts River chinook sslmon eontribute
aignificantly to the coean troll fishery and to en unimown extent to the
cmsreinl fishery in the Colukble River, besides sonstituting on important
lrood stook for restocking in commection with £ish cultural operations.

The. gtaelhead mung ef this pivor plso £dd tn ths take af tho cogmmareinl
fishery of ihe Columbia River and provids some eport mpd recreaticon,

The {300,000 psmunl value of the chinock gpotrt eateh £lone 18
4 per cent incsma on U7,200,000, Tt ls thereforn avident that the
Foderal Covertment would ba justified in eppropristing eonaidersblo suma
to pagure the perpetustion ond nointenence of the runs of salmon and
stetlhoad in tha Willemetto Riwver,

EFTECTS €F THE FROPCSED DEVILORENT OF THE FISHERY REGOIRCES

The [our dora proposod for donstructics on these tributeries of the
Eillemctte Biver thet support mons of chilnook salnon pnd stsslhead trout
may effect the populations of fish in peveral difforent woys, The dems
mey intercept the edulta in their upstrenn migretlon and prevent them
from roaching tholr spowidng gprounds, he pidueticn in £low bBslow the
reservolrs whldle they are Belng filled in the spring ooy result in
iov—arzter obatructions: besdmineg fopassablya at the time when the adulte
BEre agpencing the atream, The redieed flow ory prolong the perlad of
excegaive pollution in the lower Uillemetts RAiver - pellutdon thot pow
forms n eomplete physdslopical barrisr to tha porgage of fish for two
nr thres montha eash year, The dopounded weter relensed from the reservolra
m=zy be deleterisus o figh balow the dems bosauss of unfovarable temperi--
tures or choniosl compogition, Urch of these possible unfavorsble eon-
ditions hes bean inweatipsted rmd 15 cloeugssed in follosing noctlons,

Hot a1l of the effécts of the stornpge of water will be disadvantagacus
to saloon or to Iish cultural cperations, If rasks for holding fish ers
exintdined in the mein tributaries below tha dama, the regularity of tha
discharge duplhp the freshet puriod will sorve to ponrd ppeinst tha loss
of racks in the river such £8 froquéntly cecurs under pregent conpditions,
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Buring the moemmor whel Inrpes volusos of walor oo bofty rolessed Dom

tHe Feoervoirg bhen would be Fodrd in the giresms toller notiomil gontitinny
ol flex. therewill be dntrpeslnsly fevsrobile poal econditddng Dop rogting
iab in tha trilnctories belos the dams; provaded thrt the smtel Sssiing
I'rom reservolrs is sudtible for fish,

Reduotion in Jptntdiae fnd Ronrine Ares

Bopeuge the polmon hetve o tendenoy to migrate doto- the apmr guetisng
of 4l tribatarics, the propossd doms, bedng losated rolstively for dom
on e wlremms, w1l povide direet Berriera Tor duoch mlgraticas, Aa an
nobis] faet tha scotisns of the tribuatsriss whish wvould ke brored to tho
mipraticn of saloon by the proposad drms eongtltute only o snell pert
oty totdal mtural ssawnlog eren in dhg tribstarlss thet 4s evpdinble
£ the figY #£f prosefits A3 piated sbovey this 1s beeruse tha runa of
fizli ta the todbutaries of tha fillemcita River for which dems fva pro-
poaut diw iaterceptod by tho roeka ratsblished by the Orepon igh
Cormisaion. Do ‘tha Pekionefe River thess racks ars loseted geversl cilea
beloy the proposod don site mond, therelors, the dms on this gtreom would
not prevent navementa of solmen within the Idmits of the prosens
reatrictions, ‘On caell el the othor tritmterlss - the IZsh racky rro
loented a far miles abova the mroposed dnm:sitess On ths North Ssntltm
Biver tho preosont fish raoks Rro At fhe mauth of the Broalvenbush fiver,
cpnraximntely Civo nilss elbove the Detrolt dem site, On tho South
Sartim Rt figh rooke are oninteind on the Hiddle Pork about flve
niles noowe the dwesh Home dm aite. On thin stresn, hawewver, tha entlre
run is nnt intercerted by thése reoks bussise A considesrttla mmbes gf
tish agawn 1o tho moln Béath Bantdnm Hivery OG0 ths Niadls Fork of tha
TAllomette ltiver the racks sre cotablighed a4 the month of Jelmon Orock
obait 3ix silos plove tlo Lockoub Polnt dem silao,

In oodor foomshe adoguate plong Sor the fish rrotactizon progrit
thu prosortions of thu rung of chimssk sslman md seclliend trout osing
tho pbstractaod-#nd unbedmorod sosvodnp frono aleuld bo ko, | Pnfars
tunntgly, no prucise oumarfice) mosmer oo ba given o this quostish
Eodmige cioct counta of €he Fish pogeine = -folls ot Ovegdn Citr op
pasEing the vnrious dam pltrs ame not pmailably, Powver; tha infonde
mation that 1s naw evsllshle pravldss some bosls for egtimsting the
onpredty of premontly evcilello gpEmlnE PriAGs

Burvys were mnde an $he Torth Santling Hiver dordne thae spowning
geoaora - of 1941 mnd 1542 % obtein en $den s fo the relntive dlsird-
brtdon of chfnook salnon in this sterecn In rolsronce to tho peoposad
g EElow Totradt. I mm equal sesesh for fish wore conduetod i vorious
pectiong f the gireen simvored, then tha mober of £ish soun df anch
sectlioa shonld bear esarly & cogmtont relotion 2 the dlgtribetizan of
the untiys provp of figh In the strgtm, Tn proactics, however, an agually
intenge gesrch in thoe lover ssotiohs cf the stroans vos not poesitde eid
80 the preportion 'of fish ssen thore Wes leas thnn that scon £n thoe upphae
pentiongs Thring the 1941 survey on tho Tosth Santisg Hdver o totnl of
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Tl eclnon was eountod. OF thoge 91) were cloarved nbave tw dmm glte
meze Detrait ond 508 tere oownted in the gtronm scesisn butvoros e dex
gite oo Sibvicns In thip 19452 gurvey of the onme arep L4232 5rl=aan were
geens OF theooe 24) vere ocuntod In tho strean sogilion obowe the d=m sits,
and 199 batwoen the din alto eod Btoytsn, Thesy surwveys Indicate thot
rlout two-thirds of the sslnmon in the North 3antisn proper shosn ghove

the loeatisn of tin proposed dam, I thass hawever, enly a swall
pramertisa (4a 19¢) epproximsately ane temth) opown betmoon tha ek site
&% the mouth of the Preftenbush River end the dm sits,

Ia the Ssuth Ssniim River, all of the chlmask sal=on appear to
migrste for n congldersile distease sbove the JSwoot Mome dom site, In
the lekcmaie Alver tho rrcks pstablished by the Cregsn Fish Comedssion
proveat ony stlmen from rupshing i Iochurp Dam ooms ciles elow the
ee=rtz Creck dm site, lEssewver, in 1942 srleon pasazd the rzeks And
rere cbacrved ns for uzaircoén ea leoslitsh Prlla,

Trilutarice of the Tdllsseite River sbove Orcp=n City that sve mot
to bs droeed end hove rans of ehiswack gel=om prus Tualetdin, Te=hill,
Lelalln, Puddine end C-lrzoom Lilwvuss, Strems gurvey pertics of tha
e 3, Floh and Jildlify Sarvieo wirking an tha hialls Tiiver during the
maaming scnpon reeordod B ehinosk solmen £3 1940 nmd 972 40 1941,

Mo surveys ot aponndng time rre kowm for the othor main branches of
tha willepotie River,

S¢eondeory tributariis of tho Lillemotte River whose conilusnces
wWaen she tricusnrlos to bo domed rre Lelow tha pronnacd doma' altcs
snd wileh Aara known ta surpart populatizna af chinooks nrop Littdo North
dantien River, Ticmas Creak, (robtree Crock, Mohmwk Hiver oot Foll Crocks

Sooe moastre 6f the imnoptence of tho stronm Sogtions to Lo out off
irom fish by the propogsed damd mey bo sbthined foon tho fmount of spovipe-
ipg arod dn the gasetinns, The spownlng otun catimrtos moda by tho
Us 8. Fish ond "{Idlife Hetvico sre quite oommploto for the &ribstordss
ul tho Willlaometts Jllver upen which demo are proposcds & surmnry of these
dgirveys tadn thraugh 1941 oo the North Bantlim, South Sontinm, lcBensis
antl Uiddia Pork of the illomotto MNivers iz shom in Tnblo 11, in which
the ap@vmlng orenn obova the propsacd drma ‘are tabulotoed aupsTotcly.

The gpowning arune clopeifled na Mavoilnble® rra thoge srcos below
itpraanblo obatrictiona, not ineludlin the Tlgh roeka of tho Drogsn, Fish
commlsgions In aneh madn trioutary all of the stromm sestions ood sub-
trioutoriea congidered sultalle for spawndine snlrmon womi stivvynd,
Thorefire, the tatal amount of "epvnilebloY apmming secra A6 eogh omin
tritutary basin clossly spproximates the entiro emount =f spmming area
thnt snlmsn esuld ronch or ume, TrEle 11 shows that sbopt thirky per
cent of the spavming mAron in to gurmyod segtiong of thess tefbutaricos
ef the ‘ilismetto River ip sbovo tha propesod dnma,

This inforopticn izdicatis that wndor petural eonditions, about eme
thied ol tho sdlmon spayadng in théss tribotordics would e bareod froo
empleting thelr oirration to naturnl snmmine sreass lsoerted ymmatresn
fran the gites for the propooscd dams, However, =3 ototed sbow, ot the
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ime fich ame rot permitted o ranch isrpe =saptlops &0 thelp
pEirel spmaming nrsgs Eecpviae they fvs held below the mneks of the
Gragon Fideh Canmingion and the ¢prps e tokon for-nredficisl prorapnidan,

It should ba borno dn mind thet thi préscit éscape=int paet Orcermn
City =a rosponsibla for tha matmtongoch of Ditune russ wideh sutacanily
mty b= cxpootod to yisld sport entolies 83 grent ps 30,000 f3i:h por yesy
in pddifion to all other giclds to tho sutslde i1l aod Colobin Ritvos
eomciralal figherdcs, I scems hiphly impraballa dhnd the min edyld ba
maintadned gt mrzhsTe nees kg progant . i vl by nitorn) pronfoation
flong A0 1t wora 'to be deprived of o much ga belf of 1tz gpmvplns oran,
MRtyenl aspmmiing of the ontire ron would, beedse nocezsaryr if, a0 oy
rengan; hotohary sperotlms vore ©o b dlsgonslboed, Sliese shniyznn
{teng ore thotulsre potontaslly velusdblo ol the fabure of ths ardmin
repilntisns uning thoy enn only bo pacirud b olither moking thono Ceosssilids
to the rans o providing poroenett ometne of sArtyving on the orkiliciesd]
prepapatisn progrim now in operaticn,

Elztle d8 lmownoof tho-aizp ol tho totnl rfun of pteclhogds In the
Farth nod South Badtiem Mivers, Gdl evidenes polfts $o thape Tish
gpiwidng fap up 1o eacki-abreoms Wbl eonditions - during the posisd of
thuly arawtdne sipeation oic suéh og o maku At wicestodn rd S0 the parta
rif  flw mamd ok cbeve Been gtoopad By the prosent pockss Cno tho Scuth
Bantios s perd ool tho fih goos up tho Badn Toark, wWhinh 1o not=2ackods
Loonl regfdents olone ‘the Hredicnbush River ord tho urpar prré ol tho
Horth Brnting Alver feport thnt o¥ory yicy gimn gtoulbeods Beva boon
Fechin tidss sbtronn. postisne, indigetins o that pomu of' the Fioh pres
the mputh of the Broficobudgh (EEver bafore thy rooks ooo Indtnlled; ov
vlpg: eacope through tho reoka, The steclhoods oro of such: imporiznco
tiot they s well re the ehlnosk solmon muot be éongiderod in mmy fish
mintenzance propreme Ilans satisfactory forp eldinonk solmen will nlss
bo peiteble for the atoulhinds,

anootnt mat te tekcny almo, of the fmet thot -the nrios upatras
From the dimosites ame metunl op patencdnd Fenring nrens of ool volus
Jor Bhe voune aslman thet romnin In IPesih wnior dorine thetr fa3rat
mensrs Dache o tho tpibulerios of the Tilismotsn Miver-non ‘poosasnes
poniietdems off gl fish 2 thoagmes acetizna, Whiis is just oz bros ol
thupo friktoterics vHero hitcherion-Snteroopt the rong bg it i insireons
such &8 the [CI=l1a Biver wlere thare T oniy ontorpl poopepntdsm, This

&

rafged tho dnteresting guoatim of the oripin of thoga younp List thet
fSra Tound I Evreong nbose the hatohery rmosds

In the muiprers of T94L ord 19527 11 w0 cormad Loospn phins sk ailaen
finperlings in the NeKensls Risor milics obbve tha mopth of Gate Crock
(wadrn-gama hetohery Figh sre-telenaed), Sonll salsns-ters g=ined in

Ghte Creclk, end cilers wors conpht i 1941 ned X342 by nnpline with sonll
dry £2ies nb saverel pointe farthur upstroom, notnbly dust bolow the mosth
nf the Blun Biver, widch 18 14 miles abovs Oata Creel, In 1942, shlnon
finzerlings wore. caught in gide chenmils poor the mouth of Eilla Ciwck,

an- e Widdie Fork of ths "Elinmatte Sdver, o goobere o miloa obovo

nlald
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Salmon Cresk; wlirre hntehiery fish: ore rolessed, Thease Plogarlines moy
heve Becn the progeny =L Tigh that ¢gcoped Tron' the raeks, althouph
batochery men sigwcd h0t it vaoc-thelr belicl thnt sueh osenpesent wod
aliphty: They were especlally surdé thot anthe Eshorzia River In 1960

Dow A any-fish ot by the reexsy [Hech Tish ocould hsve pivon $iss to

the finperlings telen 1n 1041),.  Tht shumdsnee of . [ngerlincg obacsvud

i these uapaircap scetions dndientes wither (1) thot constdersble mmbers
ol edults spiemed abdde the rzels; (2) thnt oobditisns wore ecxoopliznnlly
Toworable Jop the surypival pl the sppe et Yoo spommed 5 theope geetlcdas
ne (3) that finpmrlinge simsated 057 some digfancoo tmetrerm Irm ths

point of fiptebery-feicgsn, The-posdibflily dolindfoly exints thot evon
thouzh Madchery fioh ore relassed relctively Inp domsy In' the tritutarics,
thowr iy dorete . B mnes vys of stremm seniions well cbows the poisnt ol
rolengs, inioror the trus wxplanntion s for finding salnmon finperlings
Intho nnper secticns of the Gdllmette Hiver teifatnsics, tho Soportant
fret remaing fhet thuso rroso ere Balng secindud 8t the prosent time [and
with apnsrcns micgcas) by thoge ehdnnsh sal=wn fidporldnga thot epend theis
Tyl geeemy 10 toe abrcnl, Io this extont the seopagod do—s +3511-bar
from use orena. of the Jillnmetts River-syskon that erc prasently being
ubilized by snlson,

Pol Lt o

Fish nseetding bod degoendiny 86 5 1 ane bt B ore gen aonfointed
Dy the donper of 6 pullvdim brredeory  The 'mrgt-pfd probable Nubtues
aintitions of the viver with raepect to p-llutinn heve been fnalyeed
boodatersize If, In the repilatlon o7 fl=w by the sesorvdrn, tha
ridupti-n in oy shidle tho resorvelvs spes bolnp 151008 misht proleng
the perdod ofsneieun Sivgen deplotion, ob tho fnerofded mrmer Tlow
pight dmprovo the prosent pasditisg,

aEvar eoncltlins An the AT lrmetto Mver leva boen o pmmiicaed acwaral
timeg Oy Inwestipators Pro Brogon Btitte Collemm [Ge we Dleedan [1936),
Oy o Uloggsn aml &y Horpyflald [I936), am) He Se dopars, C. Al Hocimore
otid §, Dy adosa’ (1930 ), Uenerdd striemeits 2 ¥51law howe beéom derivod
from tha work of (Bureon {1936) op Hoporsg Undmore rngd lelims (25930)
unless otixrodse ghnted, Summer sursoom £lefip tho Gi131shotto DUiver alime
ocaapntti s oL dkerpaging pellution Tned, whiteh bunimes dafinituly
remaunsllo ot Coewnddde end oirtinuce to the entraten 3 Multnosoh Sloush,
belyw Feetlond, In the mlddle of tha vinier, end co=ly sping, the appoar-
e ©f prllutlog 48 obaebGrod, Durds; the mcooty dlyaolvsd ooypen son-
guttrntlons deoroess stonddly Grenstrisn frmn (orvallda, with atep=-llke
saalines bulaw the principal soutess of pullutisn, finelly to repeh
gammlets demlctisan in o seoticn scyers) milos do ixtont oppesits Poriland®
i this £ine the blzehunionl exyoin coehnd insronecs by pifops b=sYor ordh
sottres of palintdoen, porehing af dversee velue of 3,85 maname 2= 10 dnye'
incutiation mf the Jellmosd Brldpe, ‘+% the upatroem 1imits af Poriland,

%
Bditorind foter Seo oddondun foF oofe fecoof dato,

23



Satirges ol ;'--"‘L...‘-:- pre untrented dmestic acwnes rfnd incunirinl
whsten, sabthoagh the Sl 1-.-:;*.4._ Vitley bad 30 19450 A Sumen pipuEeilon
(53,000) of nodrly mld thot ol the entire Jote of Greopn, 0 ooty

nf ¢lineagporido had s gisten of povope disposnl ofther thsh dlschodps into

tha wiiimmettg Mdver op it teibatordes, Siace this ammerntlin wig
restiey ‘the popalatdsn of the Velloyr as 2 wfiole BEas Aneronnod subatontisityn
but the ."r'.l,‘; exiptine treatment of deonstia gorags Lo an dnporicob
mimber £F puraons Seonb B pdlitery episbliighment uperiver from 32l
Indus 't:"in_l wnstos eme laresly foom pulp end pipor capulasturs, oo
rraocessing ond textiln .;...]:-.I'.. 2iim, Therp-ere fivo puln mo papor oills
Inerted on the hillmetts River o iis tribanterige——bm ot Oresin C1GY,
o nhe gneh gt r'!""-"'*--m fnlew aod Tobhnom, @il #ng the silehilte proeisn
f:r nt lcest some of thoip produgtiony ond disehappe wwrirested wastia
silshite 1iguir r'1|;" e whisto water® “intd the stronms (Fleceon o=l
Bopprefiald (10936) Jenteording 4o qurwmys oode $n tho present Investide
ratiomn, thers sra DrudS snd vepats tabin panreries pod cthor DHod p=ooossiag
plnety it bmseme, Solesy Tlondbrng Oteron gnd other cogmumitles, Host
= the waptes Coos shohk ]i-n:u {with some excepticns) sre dischnrpod

,1",1'..1 gtreems without treateent, or nfter remuwl of prrt of the salide,
¥Ylex rettdng plonts ot the St-te Fenltontisry, Bele, ool &t geversl
ather podits in the volley diaspose of hiphly nallotdng wnptes circatly
into the gireuma, Taol spehdne oredl trontdng plonts fn Strytio;m,
Droymeviile nmd Salem plea eotitributo to the pellution lond,

hddition of the cremnie madter from 0l the dmegile md industeial
ECUrCes procudge &5 Ineroasing BOmon on tho wntors o the YA T Emstta
hivar, +@ e Invps part of the lad is pided st Snlem md belsn, tha
expunt of thase wastes dis :!s:*.r.-'t-:!, thie. rapddity of floy of the girenm,
tho tamerature of the woter rod the ordplnel tims lved oxyren oontoid
Al will imilusnes the degrao of pollutlsn cbserved st pointa bolow
Balem (when 'th: gl pelinrpe of the stremm 1z comgtnnt), at the time of
t'm sty Yy Bagars, lockeore ool sdams (1930) the Hillmette Riser
.", i filos below Bolsm eorrdod ﬁtl_s dAth A pripdletiog eguiyalent of
2ty 000 and rocelved moadditimel popul=tisa equivalent of 343,7
vafoze-peachine the Pellvwecd 1-.:_-1.'],_.1_, is thg rifa of [l of the oliven
tg - wubh thot woter roguired Isss thnn B dogys &5 Osw Pron O8l4m
:_'_1.-.-._ d Brddes, o gimmificsnt port e the wp-rivee pollutdsn Task hod
ant bosn atabilized 1oy the tdpe It renched Salleomd Bridps,  Thirbtomn
por-gent ol Salenls westu whs thus umgiabllized ot Sellwecd Brddhe,
and ‘thy percactages D= Hewlerp nnd Orepgon Olty wore 23 nnd G2 por cenk
rugpectively (Rigere, Hockmnre ard lisns (indgl; TetleX).

The Pinnl edditicn of vastes fron the Bftr of Portlend ton streom
thet s rlrendy esriying o huovy pollution lasd nt the gty boundary,
results fnMs nerntive proorn elEneas ot oeima oint beloo Zallun ':"“
=’:r:l Win gpe digeslved oxypen for £ Tenghh of ‘:'-.'nzr of sbrut 2.7 r'...Lr.E"
¥hile "he lenpth of river in whish the diseslved oxyoea is "n:ris then
30 peroent of satuvation extends for spprodnotaly Teb milos®, {Elosman
(1538), 7e 29), &lthough Ulesson stated, (pe 31) thet VIt eppeeva thet
the sondition of cxypen depl=tim cxigls for only the perizd of ‘tima
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npodneddont with the lowewater stope® rad Ythis poriod of timo in =23
probatiil ity nover uxoeods thros moaths" (which by Ba trbs In resunt yonrs
po wull as in 1934}, it ia serteln thaet chienmus in the pollutio lood

hitva inersased 4ha area of oxypon denletion fem tled reported dn 1934,

Thes rosulis of garples token in the present gurveys cre shwen in Table 1l
Therd tmra tinee whon the Lillnmette Hver frm Scllvood Hrldra ta St Jubms,
o distanee of nors than 1) niles, hed Cub pepeme or loss diss ived szycen

8 i:}_mtﬂt:l. a=—an apunt entirely insdoquete €2 supprt s in sflnonadd

& =

sguto pallutisn eonditiing have beon obwerved in Pietlend RBestoroat

cindem river l.lﬂ'.‘-hi-"lr[:hﬂ {eaticatcd at 4,000 peoond fect In toac 1304
gurveys)s 1t is of Intoreat to tntI. ate to vhet dogres tho pollutisn

I the wille=atie River would bu affueted by the sturapo of oatar in the
propased | .ﬂ.-n:ntt-. Volley Frojoet resurvolrs, By redueinge tim 0o derdes:
the periad ¢f roservoir stomge in tho epring the effecty of pollotim
wI_.J. ba n:r,':ﬂnt:ﬂ: iy Anercaaing tie flow In the surar ths effecia oL
pailutizn will bo redaced,

sebhls 17 slvwn that the lowpat cstinated discharmy of the "df11amctte
fivar at Portland whon the dama are in oparntion would be 15,47 =cexmd
{fect In aprll and 17,900 seeond fect Iin liny, Tischarpsa en Yo es 14,300
soeand feet heve ccourred in May durding past yesra a0 that 3t T‘p;:" ATE
tiat the effect of atorama waild o insimificnnt insofnr ea 1%t oighS
increaee the enditlang -f pollution in Portlend Harbor duzing !'..'ra;m
Emths = esnddtlisna vuld still boe 'mach bettor then dords: l:h-: ST
eonthe, Caloulntione beacd on the data ol Nyors, Usoknore ol achss
{1930} show thet durine Aprdl and Hay (1) the awvalleblée rorvon 3n tho
river &t tho apsiromm Lisits of tho Clty of Portlond will be yoduaod
less than B porcent by the ehonps In L (2) that 1.5 to 14 tizes $he
present simmor diletion will ocesury nnd [f’I;I that tho rate of wator
fvemnnt theoesh Portland Harber will ropold in 2 period &f oomptoet of
rady ¥ta 30 per eent nd that nt present ohtaining during the somers
Inta from ﬂm prioaont Anvestigntlon ahow thot thu tonperotores reveiling
in the river wator in the epring sipgnificantly rotord the rote of oxypan
eanemnvinn by urun!ﬂ.u viiatos, From 1936 to 1940 ths momthly monn
fmﬁpﬂnrﬂt'lira ol the Widlsoutto Bivar ot Portland voas Aprdl; 187 G,
Hay, 15% Quf nrd June, 187 8. Parallcl inoubatizn oxrordments wore
exndicted tu doterzing the offcot of tomperoturws oo the Wl elemionl
agyien dedand of gn impoetont ﬂ'.'mu:tri_.l wotn, wnste sulphits Tiguin,
it ihe popricd frem'2 o 20 doya of incubdtion nt 157C, the bl wHlemienl
oxypin demond of this vhoto wnn Bb p:r cont of thot ot 2090, Tu 4=
chinglicod, tharafire, that storoms of vmisr in the rescevoirs diteing the
BRELAR, r:nilu roduninn the aveToL J.Iinu'mt”u ot Portlend by =01l rumunts
In hordl nng My, will nat npprnnj.nblr chnipe eonlitions of pollutisn in
Prrtiand Haorber dordnp these twh minthe from that exfatins at the present
tina.
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TAHLE /&, DMesolved Oxygen Conosntration and Temperaturs of the Water in
Willametts Elver at Esllwood Erldge and 5t. Johns Bridge, Fertland.

hFﬁ. T-F- ]1- 0 u- {1 19 IH-FHI Tq.. n-. ﬂ- ﬁl- Os
Sellwood St« Johns
2=ly=lil 5 E.3 10.6 50 2-Li=4i1 S 8.0 10.5 B8
2-27-41 5 8,2 TsT b 2-27-41 5 B.3 6.5 55
5=18=41 5 10,5 B.6 7 3-18-41 5 13.7 7.l R
Gel=ll 5 16.5 Gab 56 H=1ii1 5 171 3,8 19
G=29=1 5 1649 5.7 5% Gu29=li1 5 17.8 Lia5 L7
T=17T=41 B 2645 2.0 oy T=28=41 5 21.8 0.3 Iy
T=28-441 5 2.6 0.6 7 Gmg=li2 5 11.13 T8 103
=242 . 11,0 Fel B2 8-5-.2 b 25.5 0.5 7
B=3ml2 5 2.3 1.6 19 B-5-i.2 L5 20,6 L 1
B8-5-42 2.8 2.3 25 B-21=l2 5 21.5 o o
G=21-2 23.7 1.8 21 B-21-12 L5 21.5 o o




TEILE 13, Estimated ,verene Discharra of the Willrmutte River
st Pootisad, and Eatizate of the Diachoriw 3 the Initial
Jawelopmunt 2f tha Wilismotie Velley Project hod boen
Campleted Prir to 1928 end Opornted in hooordanse with
Flana,

— —————— WL ——

Eatimrted rotunl Lischnrre in cufeda

Year digrkaripe, C.le% under initisl dewlop-

Eant
T N -
april t Loy | april oy

152 8,000 | M000 | 38,000 3=, X9
1339 19,500 | 22,000 | 15 S 400 14, 000
1533 cwer 55,000 | 14,300 53,000 11,300
1932 £2,000 | 20,000 | £4,590 25, 000
1333 1,500 | 45;500 100 PN
! 1ty | Sert. i Wi Sonte
et | L0 | 4,50 i, 000 8,000
1929 | 5,100 L, 500 8,000 B, 000
1?]'[' | L-’ _1"'” ':"I' Ituu q-!’ Em ..:..l 'EI:'D
193 by 520 4,500 #,000 8,100
1932 4,520 4y 320 8,000 | 8,00
1933 , B,530 | 8,200 8,2:0 11,400
1934 4,500 dy 200 8,200 8,200

Oummir oondltliong will be esnaiderebly d=mproveds Tnklo 13 shom that
eheut 3300 suend-font miore flmw will Le medntained pt Portlond dorlep
hurist nofd Soptenber thon cecurs ot prosonts Whils the ayarnre incredsa
1in £Isw will nbout dsubile the dilution of wantes, the effccta on p-llutisn
will be pronter then t4is beesums (1) o prestes mmound of oxypren will be
aviilnlle ot Salay, (&) the inercrsed yate of flow £rom alen B Jelleood
Eriden will reduse tha lespth of timo ewvnileble £op rxypen depletion, ead
(3} tho lumsth cf timo fop woter t5 pags theourh Portland Harbor will ba
shortonad, elas radueing the caypen deplotiom feom newly odded end
tnermpletely stobilized weatun, C-loulrtlona of the ragultin® ovalletlIity
il exerah ot Bellwood Frides nnd thu rete of flov tlgvagh Paortlomd Horkor
#re phwn An Thble L4e Unleulatisns ere ennservotive in Ehet the tise
af fiow from Salem &0 Sgllratd Bridin kna been used sa roported by
Rerers, loclmore and adama (1930}, vwhile it wild be shortenad
subgtrytially by n hicher disclisrre rate, The ewmelusion is rade ‘that
e e wtar canditting i Portland Hocbor pusultine Irom the rolssze
of atored woater fem the «illrnette Biver rasurv:irs vill Be Ioproved
15 the shme uxtons ns Lf 5 timod tho pocsent reoent of dissolved =yren
wire oenilable st Scllvooed Bridro, Tidother or not this would provide
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adnr it Eans suitEble: for in pratepe ol Tlsh-tharing e low wrier perlod
tnder existiny polliaticon Lontds 1s mmkmomnm, L'uu it epperrs 1ikelw thnt
tho Blgsolved exypon congentratlon wivld ngver bBe nr'.t.iml:.r tepletsd] ny
Bt preschty, end it might produce the smme reaulis ng the 30 per cent
redusticn in pallutisn 1s8d that was recopmended by Glosson and
Murryficld (1936) for the low water perdcd,

The South Santiss Rivwar iz tha gnly ons of the tributorisas allceted
by ike wiillemptte Velloy Froject that hes aordicns pollufisn, Tha
prinoipal pollutant. is sulphite liquer and white watar from o prper
plent et Lebopon, The conditisn of the Oouth Srntipn River before 4t
Jodng the North Santdon hes nat been mnnlyzed; but Regers, Moclmare nnd
acnng (1930) observed $hot the blochemlesl oxymen demond of thooo
exmbined trituterdes os thoy Jodned the «1llomette g 2.4 pepama Thoy
ostimsted that the pollutlon [rom the Lebinon peper plant hed oo poro—=
Intion equlvalent of 235,900, The repulrtdon of {low in the South Santinm
[dvys By tho Smoet Hoge Hescryolr should gaterinlly improve the pollutisn
gituntion in that tribtutary dusing the lowwater stbeons

THEIE 14 Effppts of Wi1llrmette: Vollsy Frojeel Hescrvoira oo Wotor
Copditiaong in Partlend Horbore CAlenlnticd as if the Units of the
Initisl Develomment Hod Hoen Completed Frior 3o 1528 endl Opereted
in seceoyddnnes with Plang; &nd ge 1T the Pallution Leoxd on thie
River Liore Similer to That of 1334,

| LEyren svoileble st Timun i o5 Ja. Lo
| Bolimtod Prdidea 1+ from Bullwnad
Thoughnda | Par cent Brddpe 1o Mkt~

of pounds | notunl mount nomoh. Chennal
I in sppt, 1035

1

i I
(Septesber, 1974) ¥ Gt 05 190 | Tub
kujunty 19391304 pinimum 243 2 3,0
-'-1.1"'1.1.41., 1?4—1- ‘r']'j "p maxinir f :_EJ} T“"'ﬁ | :'I-I-?
bupuaty 1925033, nvoroce a5 =60 | T8
Soptocber, 1923-19734 cinioum E,E-'?-' 265 1 e
anpeanbier; NP1 caxine 397 41 L
dermtenher, 182919734 overope 27 r | Fs5

® Glesson, G Y 1930,



Nhstrmintd-na

Tmerasus obatiructlong nnd ddverslona ore sltuoted 1n the soetians
&f the Lillmutto Miver 9 bo ropulated by the probeasd roocrniirs., Tho
principnl obstructisns erar (1) the "dYlogette Folls at Ororon Gite na
rregently devolopeds () diversisn dom on the lorth Sagtifsm Rlver sbovo
Stoytom; (3] diveralon dom on tho North Santios Hiver et MATL Bity:
{(4) diversim rop on the South Santisn River ot Lebaton; (5] divoraisn
drim on the Wefonzle Rivor obove Leaburpy ond (6) divernion dam on thoe
willmotte Rivor ot Bigene, OF thuege, the folls ot Orusom Oity 13 tho
preatept ebgtngle Yo lioh micvotion, DHMversisn of l8vea vollmis of
woiter throorh pover plenta in the sprine so rodiocs tho Tlow ovct tho
cim el throurh ‘the Jlsiyoy os to hikder fiah in logeting the poasagoa
In the pegi; this hra freguently bodn overesne By ohe-—doy simtdsing of
the power plontss Redoctisn fhopiver Dlobr I3 tha eprdinsehils the
Tedlinmette Yallsy roacevedss apy bedls: filled w1l ineraese ot times
the difficulty of pessnpe ol thla obstruction. =he conditlon moy become
erltical in yoova in which the spride fresbote nra nobt sufficiont to 111
thy reservolrss Steps should ke andortskon to improwe the pasaspon
over this chatructicn,

Tixter divertéd Irmm iy -struvema-is -in 0o ense mildquatels acreatod
Lo prevent tha pesgope ef Fish down thodiversianss Only crn diversiang
takeg wntepr Dnr drrirnticny Tht romnddder refimy bhe wator o the
Willmmette affor 16 13 uscd 4n flw produsticn of ponre  Tha externt of
Fish lagses by shon iversions s -udkunows, bt i the geptl frim tho
North Szntim fivir, which oventusily mesivos an extroordinerily Honer
lopd of podlution ot Salen,. rdd 16 the drcipiblsn difch, rleo frm tho
dirth Santdm Hiver, 1t must Lo onnsidorobla,

Effeats af finter 3xarn-a aen the Sualidts of Yntere
in the Btrerma Below fhe o bamntrem ey

I the snlton thet are to e torsed foom eonpletins thels spevning
nirrntico by demp inithe drilEterics of the willrpette River onn b
fcocmmodrter 1o the sectiomas of thoge trlbote=ries dornabrens [Py thy
gam and. dn secondery tribateries heving thoir oonflueness bitow the
drtmsy, # - FooasncEly ceay salvEinn i1l bo o nTaileble 4o ong ol the mosh
voring prolilims of fisharr-nointinenee in ecnneotion vith dam projocta,
Furthone, 4l 4t becmmpa evident theb the yirter ingddny from the Tesormitrs
will alweys be wholosome for 2ish, the veet potentlnl renrin: nrcos
cvailnble for young i In the ooln strioms belaor the dnhe oy be wsed
to aoyintoges On the santrary, if the eonfiflon of thy watsr i3 Lrarholp
Baopackg At Laswes Srom the oma during e omonths of the yosr vhen soiurs
figh wmld bte in the stremma bolaw tha drmg, then it w111 boeoss pacassary
in formalating Fiah-Iagllitica pl=ps %0 pravi-ds thnt 23sh be not o edmitted
a3 thopedanporsse sactlohs of the sircsoss Thiz 3 itscif rougli-fnfradace
prave complieations &9 plannday ol exreutisn, meslisntd g which' 4
gurmannicd moesnnienlly mdaht loove Bislopdicsk fpetors so ocubo of
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cjustnent thet the pregorvation of Lhe runs still would be guesticncble.
Furthcrm: re; I schomes for petting ths mature figh gbove $ho doms nrs
sonaldered, norg prablens era invclved -dnvaew of the Higts bl

(1) srdinaridy only & pert of the fish nlprate ng far epstreos as the
gama, lefvins's sipnifioant anll Importent conpfenent ol the runota
enepunteEr tha conditions below the dms fn epite of tha errnngoments

far prgssrs ovar the obstruootions, amd (2) the necesslty for & diwmne
gtresm mirratdon of the propeny of fish sproging above the doms would
call for elnborate devioes for paselng them saflsly down sirmam prat

the dnnge.

In view of the importenes of witer conditicna belmr the dams wa
mist exemine the ciroumstences ms ' bhey will ccour dn the reserbeirs mmsl
attempt to predict the kind of water conditioss t9 be oxnected in tha
gtroms b=lcw tho dips under the @mopiecd scheduls of operatisne.
Furthermora, if these ocperptions will laed to doletorisus woter oons-
ditions ma pust oxamine the notter furthsr to diterminoe mosthar possikle
altoratisns of the atrusturces or thole operating pehednle oould be mods
wileh wmuld prowlos Por the miintemanoe 68 satisieciorr matar In tha
atmonm aeatliong Wloaw thu dasss “Fron e brooder Biolopicel siandpaint
it is dssirnble to mintain the ceslopiesl conditioms of atronma in oa
naarly a natiural state fe i8 poseibla, end dhis would Le tros even withsub:
the necegaity for rointoining ‘o veluntdle rtm of salmop,

Prasent Birnom frondiEtorn iaothe ATlmmette
ser Syacen

a Tatonid of abroom termeratitfes wog HOTe L & mamsrs of pleoes I
the LIlimmotte Hiver diring tth 1541 and 1948 nndd In 1594l a8 recorddl wus
nlgs obiningl dn the Hogth Fork o0 tho Liovls Bivore Trble 15 presonts
ho aotd, Lereury aetusted diso-reccrein: thermemoiors supnilcd o
Boven=ciny-taesed an 4 Blepgle shtot.  The 1fmtrusinis oo Doand B
Ievoupnt tests b0 reeordl within Ehedo pupitintopd gocuricy of ans per
gond of the ranes (¥9,39 0, ). owistneiadision thormmstors woro rend
fmd gob drily nt the statlzons whers they mera ugeds

0t wnrings Himss during the ficld wik, tomperotores worn cbtalood
from ptrEmme In BHe Willmmette Biver arstam, In ndditicon thers wWers
pepordy of etvenm ‘temprraturas eode by streem duevey petides of the
. &, Figh-end JEIETETe Sepvicn; otd nodafly serdes of-noon wator temporhe--

a

Lupdg ot the Detpocit dom site tabon doviniy June, Jidy, Alqust eod Scptembob,
1960, by rervomgntatives of tha U, 5, Enpincer Dovsriosnt, Tho tooporatares
thkon fupinT giresn enrvEss ave the dewbiok thes they worp chtblnsd o
varisue times =f tha doys d studly moda on tho roeshicr shects Boeursd 3n
the Willmeotta Hiver gyoiem Indiectes thed the ceximym tomrepratures usually
azmoy lotas dn the dey, mhs, foribermore, that thers-3g-m cenesEal waoiatisn
In the monthly evern o tdme of meximum end mind=un temperntires, Bata fop
sach ecmparisons are shoenodn Teble 1e, ke vilue of frregulear-temperifirs
cbgorvntions 22 o kesds Inr determiniag the sidemm temporalure vari=iiong

L9 obdsunly TEited, Holimgen hes boen placed; thorofirey szxclusisely upon
the dnta Ifrom topporetisn reoordors, arxl: Do pexisisesdniciam themesotecn
readinee,
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TASLE 15. Location, Type of Instrument, and Farlod of Record of Stream Temperutures,
Streaam Type of Thermometer Looat)om . Pariod of RBecord
Forth Santiam River Becsrding Calels Camp iary's |Adpril 18-Oot. L Iar. J=lct, 28
Creak, abawe Detralt
Eerth Santlasm River Bevarsing CeCuls Coxp Mary'a Jan. l=April 18 === = ====
Cresk, ebowe Detralt
Farth Sastias River Devarsing Stayton June B=0ot. 12 —mes==aa=
Bouth Bantiam Hiwver Bsoordling Bwsat Homa April 21-Sept. 25 |April 17=0et. 29
Bouth Bantiam HNiver Reversing Four mllss abows Fab l-dug. 30  |= == == - -
Faster
Yalenzle Hlver Reaording [ta inbow April 10-Bept. 22 |April L«Det, 1£
VoEencsle Elver Rawerslog Eninbow Jan, l=dpril 10 - o
UcEenzle Elvar Bewsrsing Leaburg June 2A-Sept. 15 - o = o= =
riddle Fork of Willamstts | Basarding Onkrides April S=8spt. 22 Feb, 26-8ept. 29
Elwvar
Piddle Fark of Willametts | Eeveraing akridgs Jan. l=-April 9 - - -
Blver
piddle Park of Willametts | Beweraling Two mllea abowe T=bept. 26 -_——-— == = =
Elwer Lowall
Korth Fork of Lewis Elver | Esocording hree miles above i1 16-0ct, 12 |- = == = = - -
Lake larwin
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TRELE My Tiow of Ty That i inimm emad Paximm Séramm  Tuminrmbaragz Sorrreoad
in Telmtarivs of 4o diElemotte Bivsp, 194 and 1953,

il ey Juno July ooty it

JECMTH SN TTaAM 1741

avarirs Hion- o fondicimes temporaiires = faae H A i ) B 1D
AvETECD fdme ol mryieon bomperniiroa o meis & 5 5 3 & pA

SouTH BANT D

P E T pr HAEEOR oy, o .i' v v e B P 0o e b i o s RS P 1 RO B o n 1] 1n F37
WTERS 0 time of mnsiton teoptretires - Dt & (s s K] B &}

I'T--:-" E

wyarare. Bing of mfnimm temperatineg = 1550 i T f3 g & &
siteripm tine of fmpisam temraturvs ~ pin, 5 5 A A 3 !

SRTHE AR

Avarhen tHen oD ipinding e e turue = fleTe a ] o £ R 3

avurage dirs of onpingr et estuTeE o Palle 5 5 3 a 5 5
KOATH. SANTL: 1053

wrortie time of ointoon doomentioes -, B { H b 7 7

avoaresn tive of meeinm tmjorafurod - pE. & 3 3 & & E
SEUTH BT

e¥Erar Sime oI -l timpernturcy — 6,5 B mi A £ o § 1

arerige time of merdrm tsmperntires ~ Punle 4 B g s & &

siverape i ol mntoictn

Umraontines — B2e i T 3 &
ATErS) e Bima of mrcinim by g L A

LR

NIOHLE TOhE

hrerere Biny ol panicen bopperptitey = Fuby
VeIt of moxinun tommeraturas. - pao,
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55
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The -atresn twmperniurs dotio sre-shwmn in imve s fopurthes with the
munm ndily aler teperature nd the U, H. eusthor resty swntlon nerroest
tiw river tosperature statism, Tera isoa perked eorrelrtlin botwesn ale
amt wator tump rotures in unch atrom, zithoigh 1% A5 leaq oo tho Nelenzln
Biver nt Reinbow. There i slso n elage sorralotion botwuch the Tiver
teoeratorea ob tro diffarant atntlsns on the same doy, with thy atsilwm
lovar on the strcam achrly E1vTrd LOVINE WAsmoT WPl

The fimaras 11Tudtrotine stroen teopernturag indisste thot there 1s
congliferskle varistion in tha water temporaturces which moy Lo exseted
o othe atreen conditions ediating todey in the tribuserice of tho
Will-eetbts Bivigr,: Rach of thie tribnterica of the willsmiotte [Flver haa
winter tepernturca above 4% O. (3527 Fu)o Binsr dnereascs in tombersturn
argur in-gach atrenn durdne the monthe throuph anrll =0 that thoe mmean
dully tomperature: in rone. of the tribotaries wos observod $h axorud
107 0L (507 F,) befire lUizy I, mnd the terperptures of all the trilutnrles
inrranscd a4 shout the Bemp rata dirine thils pordddy It 48 durdne tha
gmmmer thet the chnnces In-tmparntors taka nlace whioh diatin-ulish the
dtfTerant tritutnries, For eazch month the nimber 28 doys inovidsh the
stredn tompemature exceedad certain selostod valuss (A) nt nany time daring
the dny end (8) for 12 howrs or core 18 shdn 4n tellaos 17 aml 18,  The
tahles show the miifomity of temrerntice vhleh s to by and in o thi
lcKungdo Miver; where the temperetire of 13Y Ce {59.47 Fa) 16 naver
eroneded, The tablss nlsy shay tha hich ttorerdtesna th=t anr b exaatod
in tho 32uth Snnti=sm River, dhers; £ 63 cave 20 1941 and Lo d2 dnys
in 1542, tho tororatire of 16% G, (60,87 F,) wis exoeudod for 12 hours
oD murE per db)a

Tho trikitordes of tho VI1lematto [iwver in $hoss ovobl ing wherse Yhe

opoagd déms oro o Lo Ieented oxhdbit temporature sheeootoriotics
wHich ovp ponarally eongidored B0 bo owithdn dw fanee, whicn I8 gacisdeciory
for ealmonodd flchog with Yhe edcoption ol tho S0utsh Santdles ldwer, The
infermontim supnlicd s to tio tomf=gtoiury of thosd strooma pd Longd
pacor eondd tony oxdetial dn INALE mml 1943 mast Be-barme 15 mind! whon
tha omalyals i mado of the dats &0 tomporotures In erdificinl lokea,
rnd on the prediotdons whioh will ‘be noda 45 o Ictor swofisn ng % the
tompersturs of the woior Iseuing fron tha propcbod resdrmroire 'cn tim
Aillmmatto Tdver,

"sreenst of Chrenpges in Strom enditions Following
Cumstruetion of the Tioma

Tesmtmiry s b

e me o m—

I wdor to obthln dita ~n the elimees tnkine plago in dmpormided

watas, T were e e fe® 20 g v the eptdfiadnl Jnkicihlind

15 1a 3. [ AT T (i P That 8 N4 L o P 12 T R, o L0 R L o ama

1 HES o . ol Thavorlra dadne A5 eammed el 1042, A praluniiery

EEnm AR AN e, TR, T = o lomea, EreEd o ETmesn And

gehpselsy o2 nentinne weg psia o rddroves rogevcing an ke mopthvenk
-

which b bespammicornd tao heve weter: sareditdang gimdleoidn Alwome thet
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TATZIE 17, The Nusber of Teys on Which the Mater Temperaturse of Strea=ms Excesded the

Stated Asounts for Aoy time During the Dy, and for 12 Fours eor Fora per
h-Jl",' ]ql:.!
April | lay | June | July | Aug. | Bapt. | Net. || April | May |Jupe |[July | dup. | Bapt. |Oat.
h. dny Elme of day ""TH. 12 houra or more per cay

Harth Bantiam at Detralt Farth Santiam ot Detrolt
In recard 12 139 || B 25 | T 12| a8 3] 31| &S] 1
Abowve 107°C. g 29 =0 Tl ] 1 0 0 L = 11| 2% 20 0
Above 1%°C. o 4 9 31 22 1 Q Q o 0| 2] 171 0 0

Eooth Bantiam st Sweet Fome Eputh Samting atiZweat Home
In record 51 W] L[N | = 0 15 0 W1 0] 3 0
Above 10°C, i3 eT | .| R 3 23 o 10 | & 0 | W 23 0
Abows 1% C» 8 12 20 31 11 17 ] 5 h 21 3L i 15 a
Above 167C, 0 i T 31 31 T o o o 2 31| W 0 o
Abowe 2370, o o i} 10 10 o 0] 0 a 4} T 0 (] 0

MaFenelis Eiver st Eainbow MeXentie Eiver mt Ealnhow
In record 16 1 30 | 30 | 31 | &1 | 1f ¥ 16 | 30T W[ 3] 2 [ & 0
Ahowe 10°C. 2 g 15 1] 17 3 0 o 0 4 10 fo 3

Middle Fork at falrid Middle Fork at u:m-!;?
In recerd 1z Ef) ;5] E 3l 2o o 12 30 0 1] 3L 0
Abave 10°C, 9 =2 0 Il 31 = 2 o 15 0 11 22 1]
tiowe 11°C. 0 BELHE - EE TR 0 D 2 6] 31| = e o
ihove 129, 0 o 2|l 29 |23 o 0 0 0 ol 151 15 0 0
Lewis Elver i Lowis Flver

Zn record 1, 30 A0 23 ) | 50 12 1 30 01 2 52 e
Atove 10 C, 2 17 0 27 11 0 5 9 11 &9 23 3 26 1
Abawm 1% T, 0 3 13 23 29 =1 0 D 0 23 & 1 0
Abowve 16°C. 0 0 1 | 2 17 o o O 0 2 16 0 0

R TIT)



TADLE 1%« Tha Wumbar of Days on Which the Tater Temperature »f Jtreans Exgesded the Gtnted
Amounts for anmy Tims During the Dey, snd Far

12 Hours er Mar= per Im+, 192,

f
April My | Jume | July |Aug. | Bept. |Oct. dpril | May [Jume |July [(Aups |Sept. Dt
A Ay time'of da'y
Narth Santlem nt Detrolt fort

in resord 2, | 26| 30 71 31 30 27 2 | 85 B 31 | W 5] 27
Abows 107C, ol f 18 51 31 32 g o 3] a 31 | 31 23 1)
Abowe 1300, o o 3 a5 21 [ o o 0 0 15 | 18 s o
f.l::l"'& 16““1 h) B} B} E 21 ﬂ 'j o wE W - " EE "

Bouth Sarctiam at Sweet Home Bouth Bantlam at Sweet Nome
In rececrd i 28 | 30 =1 11 0 ed i = 0T A | = 24
Above 1097, 5| 28| 38| B| 3 it 28 2 El @ | 2 |2 | % 27
Abows 1370, o 2| 23| ]| 3| B 15 0 0 & o, |2, | 10
Abave 16°C, i o L]l 2| 71| 28 1 o o 0| = |2, 0
Above 2322, o ] i iy 1 4] a T s i i E iw T ar

Potonzle Olver at [aiphow MeFanein filver ot Eainbhew
Iz rosord | G5 [ O 3 L) 30| 2 15 25 | & W] 3L 1590 |2 | 15
Above 10°C, n 2 i5 29 a 12 c 2 4 1 1 15 G b

Middle Fork at|{Oelridps Eidgédle Fork at Delrid
In record L] 3L L | 29 u] 3 H| » 31 |30 % o
Above 1070, 2| 11| 28| n| 0| =3I o 4] 1| 15| 3 |30 |8 0
Above 1370, 4] el 10| 31| 3| 26 o o o SN - * s
Above l&°C, o a i 21 2f 1 0 0 «] 0 2 5] 0 1

ifai



will apise 4n the neopdised eecorwsdrs, [ one resorvoie whia Fund vhich
rp*_;ﬁ.g_-rw-fl i phraionl eongiderntios to appraineta oonedddlong of “the
propoacd Anpouninenioe  The ghdef diffirenes 1ice In uRch eapé In the
timg rnd dormie o frmmiom, Tleton rescreolr; on the Tioton Hiver;
mahinition, eamea nonront Lo heving operesdng end gize oconditions
gomprpable with tio praposad Vi1lamette roservolra, but it laols tho violime
i AN owiny wnter vhdel w311 Lo ehirapteristio.cf the lptter, -As it
tpourred tlet onointdpsiva cxaminatisn of ene or v vezevviirg wiallls]
nut- i e pdogunte bpdls Lor pnkine predioticns of water copditicons
bulidre] the Willrooebie dica, prelioinasy atudica vore wndprtnbon on ca
mary - kirh dap rescrvalzs ps eolll bo ogomvenicntly visited 25 thu
northepat in 1941, IS weos baliowed the $oouch o surmy wwadd yicld ine
Tommrtim o vnter gondlilons in dmpoundrents ol :J"”I.E:Lrn*-:l'.r ridvorog
phraionl conddtinng of i::-ﬂ: rnd sbiarpig o indlests the-wemiy el
vard=tian within reserenirs end eimit of eprreletdnn = F emditlomg with
gtructure aor pperntion o i' tha timas Tha stidlens T wi"-m tha besis for
ponelugiong roonriine 4he probeable effvets of the T8d=nette Tallery
viret rescrvadrs oh the temrrature of wwter in the stresn zecilons

blow thy drygy The 1942 pridilcdinl s -r.[.‘ oEAREnTtiaka e o vorily
provisng pegdlss on the onet promdlsdine irkes, epd o gslloed sreginl
cotng

e IH ragerveirs a"l el 1:1 Hin ..--l'.l.""l'f"-' eryo Listed In Trohls 19
Loog - Telke, eo dmpeuncsuint on the Sedkopo Blvop, nresonts hishly speoislized
concitiona whieh will not be digiliontad '1 the pesponed Wikio ..1;'];:,
regervsivrs, If will pot be e -;gim,:-a:::i Turther,

Tho remnindne ertdficds) lales pigsess: e chnvactoristies 0 common
et the dneeunding drma oreéise the vnter levdl ptoaocy tioa to "“'1' ing
Toet, 211 Wi Selmon ldver Bavs:simg outdlas foom outlots Yaeptod
igddepa bl di=taneg beliar apillivey level, ondl Bomd racaives npr;:r_-:iu:.ulu
rEounss af cdomegtde 02 crgsnts industerssl polintdofty oratrocl Toceives
poelitdong 2o Atatnethral Yorsd ol 5108 f50m r_._H""‘* Airiar nmd dredpinge
vpernitismms Bhnnmon-end Hoowin reoodisc sntor Isden with rlocinl 531t

Six dmpoundmenta with gubourfens soilata, Hadl lan, Coshmon,
Depdvood, lermin, Owyhow, aml .','.['..».-m T FErE =t B HAn oot
& Porr foeb in T96d,y O the Dansdntory sawistnok fhd: TiEdon T Rrmm
fovmcthe most doring 1T98. Dandses ', Hemwin ond {}"-'-".ﬁm v drmm domn
baton Tiw Dact vyhenorer viadtol In 1548, Dwesknnsy lswiin o nnd Jannsn
g rdvers anbicihy thim vhigh ddachnrped Seer 10D et dutdins tha
st rs  Thiy pregunt-Leikes Cosomon, (o Blom, Dachoss ant Resohnclus
are LYt A fram o patupsl @ebp lekoyond 2lagAal arisin, *;:E I#at three

firo lenst simdlar by the praamt WAL tbe reserysizs ol nmy studisd,

[



=Hi5 19, [lesorvoiva Investip-ted 38 I04T =l 1942,

Timra Yisitod
Home Locntion p il O N & S
|
Tiarook ooervoir | DBolsts Hiver, Jinho - i
bull Pon Raseresir Full Rinchiver, Orepon & 4
Teha Olu Edum Cle Tlim fower Laghlnmten v, Y
Loka  Qoobman el Forls Buntotlsh Hiver, = 1 4
woshinptun
Duadwond Noservelr Pondwood Hiver, Idaho 1 1
flae Hoclizan palwan Biver; Washinrs=sn - D
Lol hecghedun Zedinn Bivery Hoshilnctan i [
ot Lnka Erolitno 1ilwur, Mashinpton 1 D
Viopie Hoeopvoir Yood Pivar,  Idaha 1 i
ey Negeryalr MeEas Drook, Dfumon 1 b
Laka Merwin r Hopth: bork of Tewls iivor, ) &
| Gashington
rohee boscryodr (i Miver, Grogon | E -
Salmon (UUyver Bescrwcip Siimon Falls Biyer, Idahy 1 LI
Lrke ShEmnon Balkor fiivur,, VisskinTion b ¥
ge EML T ey o Tiovm Hiver, Yinohington 4 4
]

On thu bosls of sino ond the voilue of wotle Tlowdng dnte thy rescrwir
curing dic mmmer monihs, Arsverdck, Guahmnnoand llorin o st pamerable
o tho propaged willemetto. Fesereodes; it opiy dhe firot wia (1ratdy
drewn divmy: D0 tho sthvr Impedndments, Sieton eal Oevbee spngsr 1o inve
rivided Indormetion baorine fosbt direotdy vn i WIllarmciso prollon,

Torperoture reensds otonll deptho in tho rosoryeics vore nibbednod
Er-ruermaial-a rerorsing thermamotir whigh wib Leorod € 2 degiTnd
aepth el trdopid T o omosscneor wiltdeh alipped aloof -t Ting eoenencing
1t. L -honvy estton anah eord o ugod Qo osoaoending both the thermmotar
grd thin woltur smple bottic, MHArig vare plresd on the 1linc, ofter $ won
shrurlc, 1o Indiontu the dissencd D tho ocnd o which the inatroont ras
eithoncd,;  Thend woaa soma vordstdion in the lenctd Sf-4hs Yoe dun &9
additionel ahritoro eod loatlpn under tanniom, bt the devictione frm
the moesurcd ‘diatopecs Yere dormn to bu-fot proelor-than 5 or b porocent,
oo tlormoneter wis pradinted b Tivo—tenths of o dopree Contisroda,
Tgunlly vhen tiking resusvcis tooperntoren, ths oftespt vns ondio Lo -sunen
abporertiong 2t sush donthe thet fmperabre gifferenocs of ebout 17 C.
woTn nbtodned Butvern sucoessive lovels, Ot Lowols shore prort fSormmerstaea
chenpus witl depth ceomred, this moent dotominntls, ab 2 o 205000t
intireols, In Imer, morcoundform Ieyers, 25 t0 100 scemrrid bitroen
shsoryrbione,

cda woll knom that deep Todes In tuepordste ropions vien op mieh
oope repicly eb tho surfoge than ot rentur’ doptho,  ag-ihe aurfzes votor
iz paiscd 4o tompurnture the donsity ducvroobs and siratificnti-n devulepa
boanuss of the ragisterice to ndwing residting froq the diffirones iR
Cranity, Ossy ranpes of slight density Jifforonces, wind forecs sra

L3
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goityte to ot up oisroatis wiloh Sind T nix Thua muriden Undmra ol thn
d §11

bud fhe oOlyeta of the feind diptuigh raplaly wita dupthy. Waind

'_l"'-

It i i 1 Pt
CO0 ks prg pedieid Flas i proatee denattr difforsnoea ire enesuntorcd
gtoanbanrfeen Tuvilg.  a0-the puefhen wntiy tumperpivst coptdinboo to
Insscran it the praprnes | of thy mosden, thy tind: fInsally chn aadee
efteptatdan of andye the supfaco whiter-and a soptition vl Uhomel atroflil--s
et uEstns, Inonsharel Inkey dn Simmoraternedons whencterpel
phrrtifigntion % eoplote, threa Iryors: 3o tho Iaka onon bo roesrnizaodl
i ltny, war, olredisting Trooe (Mepilipelm®)y » botlhios, el
vilntivily stablo Yovnr (Wrmalimnisg®)y nnd o tennsitinrl s2ona whars
chzinfe S temEratiiopn with donth 8 vworg vepdd (Mthdomuglina,

Thu . dovalignot o o tiomoclioe veishildahnare Baprdor biteenn tho
prdfegn Fatep rnd-Ehab dton snter nlon steRRiliod  Inley 2hp oy whikh
T4EET piinpe vemrs,. THIR borpdie provideh odenaity gdArleds nesa with
dopth 40 afturnd Ioleeg such thet wind eofian ean ootablish osaontinlly
iree airdulntin dn the Jpdlimndsn, rod cffetdse s brrg thu oxfonsinn
£ th: givelation Ints the lepolinoim, To mtupsl d=-Koa Uy outfsse
el wpbes Piim Gl Erl BlRtet nlvrys deoorp . heoddph onolow placs Inothi
shote, 031-wine the wilthdrmml ofourfron; e« opilinaion; woton,

oo gsmdtions In petarcd Lvlkos provide Lr thuvirturl emplste
igtlatlon =1t wsptir Otbhe lppllmbisn I3 sevieenl nimtha of b

Fobr, OThis wffer is @ lreiesly el el atdbli as fupnpdeiits’ torpordtuare,
IF-thuy water depiaingd ppiniamptbor £5% the Tine the ek booihe
gtrntificd in thi gprins, the wepariainntc win] il An N st £ b
Hypolimngsn male by soiodned thure to e degmpaised By bochapdn thrcuph
sk fhp perdisd- ol stratilisstion, oy poditinnal orpsnde matsinl Toaullt—
inp Do thp PEIVEny St thi durn dieisy ol Bhn' Bogdo gt o prspninm

Hying in o opilionion, winld gotribnte Gy tho drpnate Taod £ B
Feifized i Brdiom Toser el water,  Thoe esddnticn o =ush psmtsble
mrtsedn o Wit el pEnla s Ioer of'n gitarn), dotp Ioke
asesants for the comranly cbeorvcd -Taph-thAt An each pkos R s/Etar

Brlaw the thoamoeline eontoing rodbougd mpmmtes of opprom,, il hed - dps
ergrac] gnvhan rdiEdde enriint End medllti.

- develsrment F p thetrsaling d3a gueh goy Icteospbbfhs clersstoristis

L durp artarsl lekews of the bimpesetn g3, that thue pfosengs or fkgeneo
ofop thbwvmoeline in opfiy by oD wrtor; onnd the ehngnstoriatics =T the
wator fleve, In, and belsee il themizclibe should b esvelfnlly oxnmined
vHeroYey clitontissns Grd Lo be =nde, tm the besis ol wetar fomporniure
diztributton In 8 Ynke, Mo theroialdsdo hag Beon dCfinad By Nlyes [2904)
antl By Tadch {X93%) pat thopy donths whesa the Suelite An Socperpturo
reeghes or greetdy 19 €, putt muber(B.557 F, pr £ 4) of depth, Bush's
delinitizn ds prabatly. ndegunt. Do reotpaition of the physipnd eannitishe
ioia paturesd leko wiftila surfeas oitlot whon ohbedsp ofF g ek po lomprer
SEruTg, . InElnT 58 rulcrysiTAcrTn daneernsd, the egtabligtnont ol the
Pemne sty eubdAtl oy mi ot tha Selindfim of p tlemmieling 223 pot
Lind o nemgaannily, b the esta@iipheent el eagitisin of epilicnion ond
Wrplinadsty ennpireble HAth thet 0 petarsl Irkess s witl bBe. shovh in
Intur perpprspis, aaisarlisss enrseota rre of Ircoimtnt cooitrronge i
fosuryeivs,  ono those orooof gufficiont volopity thverente different
relrtdionships betren the Iotdom lryorg rnd cveslying vator mnEscs then
doowrs 2o -phtiopnl Iskes, The foct thet wWeoter dayitharnrn I the

&y



lernsT i on shErreeh sotesyfnow outlats Sertlo 50 n"‘.":l.niyr-,t- nixing Toyaea
Fachin thnd lsver to epintn Ai¥opent physienl rnd gepicnl e-miltlios
thera thre would bu fousd in o oequelly deop natierd Irke vidh & aurdres
e i

I bopurntiye ozt fectdon, oliher with or =ikt e Dammtion
=f n elrrentariotis . m c::ﬁ:,-,.l:u":l_nr..r.d-n-h‘u“ul"mrvj::,
% $ ol peraount dntos :t. to gherren i duproc of stratificntion rad
i doitie b wibdeh She dIfforent lnyosa uxtind, Vhori thelrsielinag
esmilsdona hup m catalliahed, the wpilmnsen in potursl Iakds verlis-in
1 as Teon ron i plaes {-x.l-!:h l';"f-]- im inddertid 1nt Ty B
gl TiErnt yoprliction 2o lowol nf ':'a't"" el r Faven twmperninrg kg ook
bgvrrcd 1% tha'vismry '“"': slu'desd, Teiile 30 pives rosovis f dotermdpstions
nf rrath b tho theroslim An rmaq:‘-'tiﬁu 1okemy ! 50 Thbln 21 thote
roo shown the detn S thiciovan md tsnersturr -0 tha exdlisnim, the
dupth ta the l:;f'li--.i n od the taroerainens in ths tgr-limion “btoincd
Purdni tha orrofel carviys of Mor Tork Ivks by Birfn o Juilsy (19110,
hu dntn progonted dn thogo trtlce siewt dhot thy dopbl 4o whdeh the
epiident-in oxtile vprlep with the 1-11‘.1-. thy gutaun, md She #one, bt
thrt dnkos 1o widsly scpapntol parto-ns EI- rih amurise hve thiskmngncs
oo vpllisnta ITFEiin in the oot o2 23 S0 53 foe %, TFurthornors,
L-r. copditiing oF 'L.-: 7 limnisn rra fmad catablistid in tha Jlow Tork

Irkrs £t doptin 1‘ = 3313 2 foet bl the sorfncn, =5 Tuimrca

tor=1r .1::\, tha r-ntn 2 tha fr“ rijrnicn in theae lnkes wvos nlwrys
el sty Linity seidsinet 3y fop silinnda. flah,

T T

I fll lnktsy waleh beo e well gtratiliod, ths entey -2 the (ol
1irmton i July reed dwbst 40 rolsod € 0 wehpurnturs €0 hirh ta ke
Trvpclle £ srlneeede 1'.L:|.h. I wmter frm e sorfres L sush bodies
vera 0 flow oty oatrioom in milicivel gushzdity dorine thuso wintha
to eruate strcen tissxrnitircs ro Kk s the teompereture oL tixc 10ko
getlsce, 1t v eld prbbly prodoce sngnilefnstoy strom r_n-:“.'..:l na far
antechy IS 1R YEooriank, thume o, ¥ abperm InoahrSovyry Lio dopih of
the opdlinndan vorics in o Tustrv i:- curdnt the swmer &5 tho wator is
defsn ditm, 40 onlectiste Pap the pepracd Tllimmotte raserv-dirs the tiza
b ehioh apdliniizn-wntor any Di-ovpfoctied o be digeherrod, pod to
precist vhat thl torsarotor of tho epiiinnd el be r.itm it Sl
pioels oS thy dissherre vadlotay Shodeter shitzined corlinr the oUrveys

fregorrdr s vill e pod £ theen erlenl W ms rod prodiotdom,
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TABLE 22+ Depth to the Thermoolins in Desp Lakes,

Depth te
Lake Tharmosline mte Autherity
(fwat) R
Cresosnt lake, Teshington L9 Augs 1T, 191% Iemnarsr, ot al., 1323
Eleghant Butts Hessrvolr, | *
New Maxino 0 July 13«17, 1337 Ellis, 16540

Oresn Laka, Wlesoonain 10 | Augs i, 1506 Birge and Juday, 1911
Green lakea, Wisconmin | 15 1910 Birpe and Juday, 1914
Oreen lake, Wigsonsin L6 1311 Blrge and Juday, 131
Green Lake, Wisconain 3 15712 Birge and Juday, 191l
Bayden lake, Idahe l 35 Aug. 25, 1912 Esmmrar, ot al, 1923
Esrluk Lake, Alaska ‘ 26 Asg. 15, 1326 Juday, et al, 1532
Frisst laks, Idaho 26 Awgs 17, 1511 Esmssrer, ot al, 15212
Balliwn [ake, Washinpton 23 Augs 5; 1911 Esersarsr, ot al, 1727
Lake Mashington, Mashington 26 Aug. 3, 1913 Ev=sarar, ot al, 1523

Laks Mashinpton, Maskington =Ly sesnnennssvsnnes SobafTer anod Hoblossn, L339

ITnl



TLEIEL &1, Thickreens aood Tepserpiure of Pediionion, &nd Teglin to
and ;L:-.r-:-n:rn*u'-n in the Eymclfenion of Féw Torlk Tetien, Dot
Indifiad FPram Tehle ITT, Bivga and Juoay; 1914,

§
ER oIy FYPOL T
Lake Iear bepth Temnere— | T sl
afl Iicke TJ]L':’EZ."‘.EEE| tare Bepth ta e
(fect) | (fent) | (SC,0% |  {fasx) | {60 E
Crondice 1910 3 21 Por 2 o SR o R 5 8
Guasndasqua | 1919 a0 30 V21,7107 it B P L
L "'r'--'-;'-_—'.l"-i'T-h.-' 1q]l | &8s 31 £ JI'.'."-"r -1.A _.3 -5 i '-'—l-_'r. 3
Coyoen | 331801 @F & 11N,8-13,2 i e
Covis agyy ! i % 1_“] o105 £ e WEE |
Hemleok i R AL 24 At 2N arRel £ 12473
Lodia 1015 189 i i,___;;.. 9.7 s 8. bl
ek 191% | g 36 | ¥3,6919,5 R O
(im0 1910 | 137 39 il 10,5 S £ 5 R
frmez L1 1 vie 59 1g9,805,4 i3 0,55,
fhsago 1R v ke N, 6—10,3 (% 1M =T 3
JEnata 1815 ¢ GiH 33 20,0-10,0 [ g b P
Sempcn I - s 43 20l | '’ B
ShEndnta .'_‘-"'“ 1514 <37 | 30 g tag.f €9 o e S
Jeariestalen | 1YL I = %3 10621, . 1, Benliyly
1

4F : &
The firat fimire-plvea tha ‘tsererptire ot tha top 6F the loyver and
the geoond Tigate tho teBperoiorn ot e [otion of the layar,

Secriae wnfiitions In temperdture for p pivon denth bhave Losn me—
partad Sn notuedl 1Er‘:E:I, LeEloh (19301, tomperatiupas warg secorded md -tm

or move distenocy from the d=ng imtha :Lr']_'.:'_'r:ﬂrrn'ts suvveyad 11 10T emd
P2, T8 was dtomd tlmt foripausl levels the water tu—-.,-:u "".Hf"‘rr! is nearls
i gdno throughout the modn ]-.E:'* oz the resarvnir. " Tinlsdt exmnles o

tho temperetoeg ninarynad are ahom In Fleisa 5. 1hn n'.-_"fw erep 8t %thg
51:“.‘:.:.1 Q9 niles from tHe dem on Lake: ilermrin 8 exrlainod.en the Dasfs of
tha lozga-inflew of ccol Tiver valor evol the relatively shnilésw denthnt
thdis s I:--uu. she prinoipel stodir o regarvels wator torperatures
Brzosdingly ie -bemed tren gnziss af el=prvntinng made n* prinks :r:n

T4 e o ) wile atove the dipg,  The ciis.“ibutic:- ¢f teosratuvss
nith Tespect to depth mnd tinme of the qeer. fop 14 6f the lokps riirieimnd
o oghovm En l'Lr.:‘E Qs Tho date for Ceyhioe for 1908 snd 1239 fare
supplied by the £, ., Bifsein & Heslanation,

The teprerature dhtn hive been studicd to detemiins wHether &
th=rmoclins E.?JJ"..] ke distinpuished Ty the eriterion of 8 terpemiura
dacline of ©,39 Q. puyr "i.'...., and to dotersine the thiclmeas ol the
epilirmilon. 1o thess megetieics whees such 8 thermoclisne devalepod,
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Flgure 5. Variation between depth-tecpersture relaticn st differect

distances from the dam 1o reservoirs surveyed
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As indiesisd previsusly, the claszical concenia of "thermaclire®,
"enilinhisan® pad "iypelisnisn” sre ot fully penlicshle @ oonnisiona

in srtificisl lokes. Thedoe terms are used in the discussion of reservairs
ealy na they rofer te the temertfire choracteristiss ol the wter, From
the cata ahovm in Table 22, it is seon thot in the eight rooorvoirs

niora a themmosline was formed, the uppir loundary of the thommodline
varied from 109te 70 leat cepth, and the thiclmoss of ihe transitional
ioyer varied fron @ to 30 foenot,

TEE 22, Datuns and de=ths over which terperstore dacline
of preater thar 1% £, mar metor donth vas checroed in
rescrvoira studied In 1931, end tomperature rongos in
metar plove End Dalcw this Invers Data Fa= atntich
noerost to dom,

r Tumphrature demperaTure

F Thormodl {n: ranpe abova vanpa balow
Hessrvair | Iats depth tharmocling taraoaline

{Luct) (.} (“c.)
i3
Bl Tun | 330 15-17 #.4 7.5 = 5.5
Bll Ban | ALY 13=30 4.2 = 23,1 i b b G g |
{lo Elum ars (S 17.8 = 17,0 3.0 = 52
Glo fdam | 944 L5=47 15.9 - 5.6 9,0 - fi.2
Gy inhmsn 7/ g (L 20,7 - 20.2 4.2 - 0
Tondrond gran $3-40 19.9 9.6 = ,1
Lachess | 5/25 | &)-58 17.2 ~ 10,5 B0 ~ £,3
Kacligs e FAs 4 E.2 - 17, 0.8 - L.4
Feochalus | £/2 25-1% 17.5=17.2 7.0 = 5.5
(rsice Bida 3040 ade? = 21,3 BT « G B
Calren il =i 5 19.2 - 18,7 27 -
gL e

Nosdecod | B 2540 2.5 = 18.6 8.5 ~ 5,9
Jlzpwin AL e 2 220 =108 TN = 8,0
Byt a/n A0 27.5 - 18,1 12,5 = 42

Flpurs o shows bottor thon eny dosoriptifon, tix wrrirtioma in
tmpereiore with cotith da the water of the rvserveizs fnves=ipated,
Excett In L=ke llerwia in Felrmry (when the tesperaturn was gilte
unlform from top o bottom ot 5.7 to 5,59 €,) all the Ewim cbourwmtions
shimed thot sono thormal strstifiostion ccourred mhick pave rizge to Shs
anaractoristieally shaped curva of temperatusa with sopth whan the data
wire plotted. \ith the advanca of tho songon the temnozaturg of 4t
rnter dn the meservolr At ATl Iovels wan obaesvod to inoroase [4n those
roguredicrs vipited mere than eneaj, ot tha water of shallevur dorihs
inorvassd in tmporature most rapidly, In Morwin, =shich was visited
most citen during U simmer, the maximm temneratura ef tha gurface
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Figure 6. TVariaticn in water texperature with dapth and date in reservoirs surveyw:
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vater vaa pufoiod An the Tsticr pretoel Julr. It appesrs Tron ohat data
are svallrole fron otdes Teservalrs ot tor maximm surfacs togrcratores
in tom algo oootred Inthe latter rept of July or the Tirat vock of
Aipizt, Ior 1938 exd 107) when goniily tormmeratiles vere ofinlsed In
Meynos ithe coximm aversgn toeoerature for the surfeso 30 fuet ocourted
in the July cbsorvatlions (taken during the 1aot four days of the roSth).
The wmrintion 19 goaf tesperatures of the surfacn 30 fuet in Dyles for
198 pod 1939 L3 shown in Fipure 7.

t vpuld soun reasesable to pasums that the temmorature of the yalzs
cigad mrrtd from & milecrped outlet of o rescrvolr da thc snmo as that of
Thi wrler in the sesvrveis at the deptih of the eutlat, This has been
variilvd by outlut tumperstures toben on th pomb dry 3 roacreais
topernturos 46 thruw rescryolrs,. Thu eerrcepondance of fumrorsiiires
f1 the eutlut lovel and of fhe cisshirged weter pro ghomn in 7nkle 23,
Muse £0ts indieate thet the tomporrtuore of the wnier iemndistely belesr
thie dnm 28 clodo to that of the wntor nt tha lowl af th cutints in
the ropervolr, btul ene anmnot eomeluds fron this thet the tekparsters
ol G stircin scotliona bulen the den fa fived thereby ot the tenporature:
of the eutlet woter, Tin wrick Dewing domm thy stien bod will bo
rubfietod 1o th seeu toomal Infltwnocs oy & atrens that hoaa nat been
feounded, It mby bhrvo 1ta bosmeatore dnemcased or doeroamed inon Lo
riles below th dz, :..;-"".:l_:a tpom the pir tomprroturs and tho srount
el siremn turtulones, For exemrle, atrem tooporntures taken ot o
polints rlonpg the Tiiten siwse 3 r:.d ih pilen Eolow the Tiotsn —oecsvoir
very obsire d to h. g2 go=h p3 2O 0, alove and o3 pich a3 29 0, Bolow
the entlet wenpretoe. Tun 8w osrven ‘I’.L":_:-.:""!I.""t. vrp lower than e
extlit, the statlon ferthest low the &du hed o lower tooporetors then
the eno monroe the des, end vhen the tesmopnture of thu st rob
hiphcr then the eutlet, thc rovirss wos tae, indisnting that thoe offucts
ef the thammal Jorsds reting upen thy estor vere progrudgsive mnd ook
ploga i thy stecam,

LAES 21, Comperdson of Ti-poratuso of Outlid Trtor oo
af tster £t Outled Popth In Ganorvoir Lakes,

Toppurntuwre nd | Amperature of Tntar
Erpupvilr | Dot 1942 Cutls ¢ Lintor nt utlos Dapth 4o
(70,1 Peavernls (T4
Clo B iy 2% ok B.5
Lle Elun srnint & 16,9 17.0
Cls 1w uupsontur 4 160 15,9
Encicas iy 2 1.2 11.5
Ecechelug auptiat 2 iy % | 17.%




For the purpose af this study it Is nssumd that gal=on slould mot
e subicoted to water tcopcraturos In cxooss of 169 €. It 4s, of cou-ss
vsll knoen that galnen do szrvive tocperatoros grchter than tals but 1590,
vag arbitrerily salected ng-a besis fer ptndying tho tommrature pooklcs
beeruns of munirnl pgreunsnt =eng Eiclapipts thet higher temperatuses
rec 1ioly ta b deaporous sod should be avoided A pogaiblo, A ainilsp
rnolysia eould, of course, be nirde for sy otier teopornturo scloctsd 23
criticnl,

ha datn on tumperaturcs toro pnolreed to dotormine, Ior the
Allmmetts River reservalsd, o probpidility of vlthdswring wator
having n temwratury In excoss of this seloctod value, Doeoruze 811
al thy reoorvolra survoyed hat momes aurfsco tempernturcs In cxocas
6f 167 (,, it vna eencluded thet the surfaca loyrr of unter must oot
by withdrmm before its tempiraturo drops bolow 109 C. some timn in
tho fnll. lisat of the veservalr surmvym did not extend late onecugh dn
thl Huooon 10 show the time of cosling, Take Cle Flum had deapped o
14.9% C. on Scptumber &, I941; Ticton was ot 16.69 U, en Septomber 3,
1951, Tiflering freo Sipoc, the msyfroo of Leke Lorwin hed & temporatura
<f 19.1° €. on Soptenbor 22, 1932; end Cryheo (Suve Figura 7) ovidenidy
ey pot drop to 157 ¢, wntfl about tc ciddlo of Cotobor, It is
concluded Lt tin surfaes toerperzturce In the preponed "illlmmgita
wrlley repurvaless ofn oot be milfed upen to drop bolgw 187 C, bofore
Hic e ef zaloen cpmveling sbont Ectober firat,

Eaving conaludod thet the se=foca lowse of wam vator shozld not
by withdravn frem thu regsceenics, tha proaicld dooth of tis varn sster
nuat bo considerad,

tnila 44 shows, for each of -3 riscrvolrs surveycd in 1041 pad
1953, i dopth to wilsh vator ea warm ns 169 G, oxtendod pod 4w dates
oed the ebacrmtions, Throwe depiha rango Irem 17 o 140 fict mnd svocrope
a4 Lont. Jhis rongo dsm oo proos ot £% 48 ef 11ty walwy in formonst-
ing futurt eonditiona tn tla WI}loeottu resirvairs unloge tho dntn oan
b Lfurtihnr annlysued,

Savernl Cnoters csuld affgey thu depth of thn weem surfnco Lsur of
rrtur 1o o rosorveir with a'doon outlet, Arong thom aro (1) vind setion,
Viden tonda ta nix they wter and thardby to insrchoo tho volmma eof vater
in tho vpilicnion, (@) seoisulation fn the opilimmicn.of wnrm wetcr fleving
anto the roservelr (3) withdrpmel of woem wntur throurh the subnerped
cutleta in uxtremt casca of drewdsm, eod (4) movwmont of n conatan
auantity of wrm vricr iato » marrewing scolion ng the rosurvoir fs
drevn dowa, [leatora (30 &=d (4) 444 not epply ta ceat of the reoocrooirs
sarveyed wihlch vore pst sipnfficantly droom dovn during the sarsona of
cescrvntisn, Tioton £nd Clo Zlizs reservairvs wern drovn dom end footors
(3) mod (&) wuru eboorwed to rpply,

50



TS . pth ef Burloes [ayer of wntor Larmep
Turn 15% 00, 42 Reszrooirs Surveyed in 1951 and
ik [+

cnth nf ‘oiepr
Feoorwoir Pate Seevegyed tarher Then 1467 0,
— Lfuot)
in1
Arrorroal "/ig 140
fhell %uim 717 2
B/ s
Ble Bl it/ 64
Cusimnn e, P |
Tendirood £ /20 30
Krzlkes ¢/ 4L
fovelalug B/ s
Yaple /a0 ()
tiakny /16 i
Hariin sl &
/24 .
614 i
B/ T3
Cervhoo graz |
Snlnan Bzl &l
Shaenan g &R
Tictzn | 15 &2
e/5 0
©/3 L
o W i
Lianduo e Hy 3 L
M lh L an
90 Fid
9/a3 L8
[ryhuc b/ el
. 2/4 57
Tioten T4 19
# /36 ¢

1omn Tiotca roscTyels vog enined o JEiy 149, 843, weter wnroer
than 169 O. cxtonded to & dopth of L2 fout, mrd consistod ef €3,000
rerv-fcut ©f mater, EoSvoon J2ly 15 fnd Supest 5, vhon Hu noxs
exrplarilon o nedo, bBw resgeswoic bed beon domm domn poout 30 foot
Cn tho Zrtter date the witss wrooe thom 3167 . cxtendid 4o the Fottes
of thc rczeovolr ot p copth of 9G fort, She qontity of vam wates,
komuver, was rizcet caectly £ =—9 &3 on July 15

-4



In 15.2 tha Tlelos rasurvolrt vas not érrsn o Irr ocnoush to dono
wen L 159 C. wnzor. Ca-July 1i weter wormer than 167 0. cxtcntied to
a dienth of 19 E']'u :":;l congssted of 19,000 pore-foat, During tha noxt
..3 docm to aupguas 26, tha seserveir vou drowmn dowm 30 foct end Lho vater

vnarser then 16% C. extonded %o miderth of 90 foct. OFf the TL fact of
.’F.:"rl.'"'n in dypih of werm veler, & Ioct crn be ascountod for pa duo to
drindarn o t."u. girfare vater into o anrromer saction af the ru:m‘:ﬁ.r,
end o n-*wi'.r.t..;: 65 foot voa due t3 en incrunge in moent of vors wnter
{2 mare tind dottole 133 woltmio onm tin coridcr data,

Lobe Cly Blus in 1951 f1lsatratue Lhe offvots of withdrmring from
the puringa lryupe 00 dippst 4 the weter wrreer thon 187 O, axtorted
dovm to thy sulmerged setlet, €4 foet bolow Lo surleee, md consisted
ef" 175,000 pepo-ftit, Loring tho i‘:nllm-:l.m; moahith tho: résursmir tna
drromy down 38 foote A4 the end of 'c._mt timy the surfoce lryur hawving
a tuepperrtuse plightly lues thrn 167 G,, Ird Bueemo sedisud te n dopth
of &% foct rnd eonaigtrd ef oopvaximetoly 95,000 meru=figt of wnter,
aprrasimntoly 804000 pore~fiot & tho warn wator ind bacn demm el
puring i rontl,

ahu pront duth of vern vrter Sn-frrourecl musuovelr efn Bo explaincd
in pert by descdom, vhilel emuscd the provisusle vrmud surfage Isvor to
poeupy A rorrowus rof thorhSarc o decer spnco. oo liD-Sfoot layer of
mors water chacrved oot .mepat I8 resneaunted 128,000 scre-foct of vator.
On Jly 1 whun the wotor surfaco w03 65 fict bighur then en Lugsst 18,
thls wolmw of surines wnicy ceoipdicd p dopth of -anly 40 Jiats

after glinmdnating tha cala oo Avrourcelk, Tioion end Clu Elun roscrenirs
tocouso ey were allmnesd by deradonn, St runtining dats woro Inspcetod
for uvicontua ol ¢ sonsonal i".r.'-t."-“a in tho dopth of U ceslpce Toyee ol
erin vietos thet eawald by cscribod b0 othir fnotors, Lost ef tho rosarwoics
thrt worn survuyud toea then l:':t..e aotring the soocr ahtr the capectod
snereamus T poevddling rote o8 inorgose In dopth of watmowntor throbeh
sily ond logoat wom Judped to bo soproimetely 0,6 fact mer dny, Beyhoc
regsrvalr An 1838 And 1939 33 anoguthtanding excuptlon, g thas tho swotir
wnmmue thnn 16% 0. oxtonded to o ncarly sarstent dipth frem In Jonc untsl
thu vrd ol Sopteeher, Lals [lorwin elso prosented ireegalnpitics, In
1043 the dopuiy 82 the gurlres Zrysr with tempeertors avewe 1687 O, follswsd
very slogaly tho «atinrtud Inerengo -ef 0.6 foot por dnye It imercoscd
Lrem 20 foet oo Judy T ot 4 Seot onoatihet 4, rnd to 6B foet oen
foptozbor 28, In sontrast with this, in 1041 thy wemn legjor 2n Loks
Hurerin Livat intwcanscd in dinth “rr: 54 Tout on ..1."':' 7 %0 7L foot on
Jdiily 283 shoved no foptier-dssrremge by Jorast Ll then Sneranacd te
78 fuct by Augast 24,

by Intorpolntian in ths cess of rvmrysirg thet vure sopeescd
rero thon ameg, fed epvsoxieeilion In the cosu of soce oim=ra thot roro
visitod enco nonre mr‘..-:" Iirst, ike Fr'r'rax.i...btl: cepth of watos whtesT
then 16° C, ont Aumuot firat oo setimetcd, Tho datn aro glvca in
enbhle 35, Theob wnltes vonps Trom I7 to T1 foot mnd ervorapa L0 feet,

LA



TBIE 25. appragi=ats Topt
in Bosc=vsirs on aligast
First of "otor ‘areor

Thae 167 C,
Rezervelr 'f’_':f‘g j
Bull Run 1oLt k78
Coshmnn - 1k L5
Kockeas I0AL 453
Kucahylua i =T B 2F
farein 1943 L
Masrdn T4 13
Bhannon o981 FAL

(nrhee %938 32
¥ T2 T] 1033 ki 5 |
tryhea 344 a4

dToraps &l

fpen the beais of tlits awerspn degth oo aupust firat snd 4l cbscryed
rate of deepening of rprEcatzataly 0,5 foot pur dey it i3 cati=ted thot
thu surfoes leyur of wmtor wes=cd then 36% €, wold axtind 4o o dopth &7
87 legt by tho slddle of Doptosber &nd to T L% by tho cod £f Jorieches,
Tels ot beat, in enly n reuph ooprecimpdion, na it &3 braed uron tha
nveroge of verinble duts mnd Inwlwos the worelinkle procoediurs of
extropelaticn, Jleweves, If Is the best reedlebla gotimste of the donih
fo wileh wnier wamer than 150 O, would extond 49 thi proposcd iillstiotte
Valley rogerveics & there woo ho droudomm,

¥ sohodilen of amaraticen for the mroposcd Villngotto Telliy

reeeTedrs (oou Uiguso-8) eall for g preet fmouoh of denwdeon dtcine

the aummor months, vhich w503d Incronas the depth ef tha surfoco Isyer of
wore witers Taking the Tetrlt rescrvalr ea of 1934 a0 mn oxenpla, 1t

i found that the repervelr wmuld b caepletoly filled during tho apring
red drowdesm weuld stert obout Juns Tirace Ch oaupat flrot 46 vould be
arren dewn appreoxdeately Ll Teely en Sepbeclar flest 87 Diuty fnd on
Cotobor first 102 foct, I, upen the bBagls of the proctding analysls

of cxiatdng regervoirs, it by nsswod thing the sizfhco loyue of watos
warmsr then 167 0, weuld bave o depth ef 40 fict on fppuat Cirat, this

¥ldtordnl rotos  See Jddend=, Due o chr nges in lecotdion, hefphe,
ftorfpu emproldy, ond rohediles =0 smratlisn of the = ior ecrvolirs,
U pppllention of shoervid teorerrture otrotiflsstion in romcsvoiss ta
Ha propoged roarvelrs in ke illpeetic Projoct ot be rooptactsed fod
nociiled to canfirs with the revized plans,

a3



viem voler would consist of 45,000 scre-fmot, I It b0 pomorad Dodier
that the guantity of vom vatse would net dnoressd durlng the rerchcar
ef the FErcr, i3 still would increase in-depth (thirknuss) e It wia
draen dovm inta the nerrover pert of tho reservelr, end vould rench tha
plovetion of the bottem of ti= outlet about ~optambor 3, Following thad
dete the dispherpe dresm f=om atorppa vould bo axelosively vnter rbove
169 ¢, SBimilsr calealptions for other scors snd pll ropurvolirs rre gis=s
in Tolle 26,

TJIT 26, Colouleted detes on vhich mater womsir than 169 C, would
runch bottm of reserveir euilota, upon basls ef presomcd
sshudvlos of resrycir oporatien rnd the nesumpiions thed
tho werm water would oceupy n dovth of 40 fuct on fupust
1 nnd thet folloring thot dete tho muontity ef wam wnter
wauld remein ooostant,

wgervoir

fony |__

Leokons Gerkts | Iutroft St

Foint Lroek Ir Home
pL s Cet. 15 Bebe 25 | Dat, 25 witity 20
1029 Dot. 2 ot 20 | Oobe 15 | Supts 1
1330 Det. 1L Cat: 10 Bll!-l.'tl. a0 il g 25
101t | Bpt.25 | Oot.20 | Bepts 15 | eum. 35
533 | Nev, 1 | G275 | lave L | Sopde 1
29 |L=.Lpt.. 5| Geey  mat. 3 | wmed

The nkovu computrifons de not tnkw into conolduratfon tho shsur-
vrtion thet the voluro of vmrm voter incronsua no 00 @OPOONR RUCSTTEEC3.
Tha Toteult remorvels, no of 1932, ds used rpedn to L1luntents tho
sddttion of this feetar of incrunsing volume of werp waturs In this
grhgy pamputetions start with suly fiegt, .o8FUIRR A a=foot dapth
of wnm vntur on Lumst £irst snod en Snoponai in dopth of A6 feot per
diy fa 0 rogult of fncrenging volime erlene 1% is votimrted thet Sha
dupth af vaym wator on July £irat would ke @l.4 fort, For conveniones,
tha ovoen velou ef 20 friot is used. This Jd0-foot lryur ol whior wommor
then 169 C, on July firat would consiot of 32,000 nope=foct of vofor,
By pumst 26, the wlgeq of s watar togld bevu inerenmed to 63,000
rero—-foct rod the 1oyur world kove panohod the bottom of the outlits
Sipiler prnloaletiens for cthor years end pll reservoirs ofe given In
Tokle 27,

S



TIIE 27, Caleninted dntes enowhich wotor womeor thrn 167 €, wou
reach bottom of rosorvoir outlots, upon bnsls of wraponad
schodules ef repurvalr epurntisn nnd upon thy ssstmstions
that tho warm weator would oceupy nodopih ef 20 fost oo
July 1, thot tix ?nntitr of warm vrtor vould ko .:.—*rcf'a:d
by thy nddition of 0.6 fout prr doy b thy botton of
e Lryar, amd tirt the depth of werm woicr woulad 'c:: *-u

ercnsed by this vam watcr h.in., loexrud inse nrrre=r
suotions of tho ruscrvoir rs the meservelr wos dreeem dom.

[ gureois =
Tua= .-n.r.: ut ﬁ...ﬂr:.l Ectroic ' Srues
1 -.rl.'l-fu-- 1'." Eﬂt. 3 . s.-d-.Ftl 1ﬂ aml 1.]
5 | Sopt. 28 ste 2 | Bopt. 18 | Lmg. IB
9% Jupt, 12 | Bcpi. 18 Supt. 23 mg. 18
1971 | Bept. 5 | Dapt, 28 | Oopt. 3 g 25
ig12 fot, 5 Cot, 5 | Out, 2 AUE. =d
1913 Cot, 6 | Septe 21 | 0ot 9 Scnt. 1
-—;J'..l-'l- uua. 2'; | =U:=i :.-z | T iﬁ #iEs &

Ll

another faetor must Bu telion into consldorating in ferremeEting
they teeprsturs of vater to be witlidrarn Irom tix prepescd ressrvaive.
In penoral the wator cnterdng the rosvrvolr would Jow slong ths
Lottam af tha resoryviir until 4% rooched wastur of thy smmo conalty,.
A8 temperatire probably veuld bue the only factor Influonoing donslty,
it safuly mny bo concluded thmt Gl Anlleow weuld sentrilato to Tx
water 4n the seacrvolir of the ooma tempuratars, It nocordinply might
#dd to the mrfaco lryer ol wrom wator or Jlew unger 1%, olther 1o
minglo with wotar nt n pronter cdepth op to W derwn ‘el threirh the
botiim autlok.

Upon the Yogin of detn for 1941 nnd 1RAR, pruscntcd in Timura 4,

it spnoata et £he mtor ol tho lomih Demtimn BPvor ontoring thao
Totrait resurvoir revor vould rureh o tomporsture es wammong 16° G,
THorefore; Yhon the Moagorvoly wirg drmmn down to tho extont of drowin
vron tho wom eurfnce loyvy, the cooler Intlewing wntcrowmadld run r..r*n,,,

tho botiem of thy :‘uﬂur"-"!:" riid Bo detmm off without cxtonalvyg gixing
with tha sgtored vinter, Tho toemporature of tha sttvon Just bolow Lhe
ropervolr yould dopond thercfore upon tho bempuratures sl roletlve
gurntitice of stered cpd Anflew wetur thebt woro drown off, 4pgnin inlting
thi yoor 1974 68 an oxsmply it 49 found by reforonos to Figers 8 tict
during the month of doptambor rppreximstaly 70 per cont of the mtiliow
totild ke fren storsge md 30 par cont [rom the mritoeml inoflew, EBF
reforenen %0 Fipura 4 A% is foumd thet the trond of dally eonn tonms rraturce
sf inflew iy from eoproxiprtaly 12 O, nt tho boplming of Septomber dom
to 99 G, =t the ord of thrat month, The inflew en 80 p,-.r.b*r first rt
sosn emperature of 129 C, (rwpreounidng W pr cont of te extflow)
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wruld gomnenanto Tor storcd eoter ot 17.70 €. I8 edetodmblog onoeniflom
terporiture of 160 C, Upcn tho scmoe teals, the 10,59 0, 1=01-v 8 ths
elcdly of Scptember weuld escossscte Car stared watar ot 18,37 05 rod
g° EEQL"I‘.HH nt tho und-ef Srptenicr would coopenpite for piored vobr
nt 15" C»

e yror ef 1934 is the nmost extroee of soven yorre for vhish o
poacd mchedules of cpowrntion rre prescntcd, Io suel 0 yvior thu ruscoyais
r2uld ko drerm down st ropldly end cduring the eriticsl noaty ef Soplagen
thu proportisn of dischirrps that would conu Lron sterrpe voild v U=
grictgss, Both conditices sonld oopiribute toward ldpgh tconzrtsss af
cusiiow, Thu st oont scoiooy Foar, 1931, roumucts tho ﬂ:r".lmi“.gn
conditions: afsuning S corditisos preaccted An Tabilo 27, the 167 €,
wnter would runoh tho putlot abont Siptembar J. Dardng Suptanber, Inflew
would gonbributo 40 por sont-ef dhg-cutflows In thils gnso theo vnsor
drem from stoprpe durdng the sledile of Suptembor could arvue n temperatard
e 19,97 ¢, without epuslng tho =mized eutflsw to etowed 157 €.

Tun fuerty Crothk reptceoiy on the Hefonzio Rivor arigrnds fn nreblon
from the optrndesdnt of ke timpprrteos of the outilow, .gesrding to
the prosovocd aoledoly of arizetion, il vould not bo drmim dovn 3 ORTLY
e thi Detredt roscevods md s Inflow is coslir, Imaimer 1iks 1935,
the: virat of the scvon coerrile yormes, tho smim rotdr theorotdenlly weuld
rot pench tUu outlct umiil Sepfeshar I (Scve Thkle 27). At thot tiom
inflsw kevirg ¢ ouen toppearctoss of seroxinrtaly 107 C, vwould contetheta
rprrexiEntoely 35 prr oot of the oitflcw, This inflorn nccordingly vouldd
coppemante o otored wvetar &t 23,37 €, while nrintaining n conhimd
czbflmr nt 10° O, oo ths wiorest of the stored unter arobily wngld

st ronch 23° C,

i Lookout Folnt Doservolir don the | 1d0e Vot prtecnta no posadbildty
of wrrn eutflew, weost 3a o jesr idks 1994, whun tix 1E° O, vt
Puearglleilly vould tvreh tho cullet on cbout the first of 5 ptomkor.
at Rirt Qo the Iaflam, eoniriboiing M ipoe oont of the outfler, wuld
heve nopuns teeperrtare- s adsut 157°C, U tho middie of Juptombor,
vhivn tha porm 40dle tummarsture vould be abeut 12,59 0,, tha wter
drown from etornge could ba fo Miph ng 17,59 O, without prodicing o
mixed outflew timperitun in cxooss of 1680 G,

ok Swont ltme roservolr on the Scitth Batities Miver prosents m
sardeng problum {yom the sthocdpadst el tomerasule of oubllet, LEecs
tho moro echsorvative eptieotcs vhiich roe prrecnted 45 Tekla 35 indicntn
thot in six of t» sgvon exmrsliz Furrs the 1070, enter sodld rosieh the
gutlet buforpy tha ond of the sal-cn eorenisg porded. Uvep the bosgis of
o gontiner]lly dnercraing velimc of o eoter, £E Poosented in Hids 27,
i worm wnter ctmarlly vould ronch tie outlst in ampuni,

Tha gituntien ot the S=oot Fomo pogcrvoir s orde rern pErisuos by
tix Trat thet the inllev bocermcs viry W, I 1942 o dnily morm
temwspotnpn ¢f 237 G, vs ronchod onoeno coensien, rod Shreusheut the
ceniha o Sl nnd august, sod costoef Socdtonber, tho dadly noem
temraratume exesedod 067 G, Lim dnflew thivughout G418 porird rould
cettrilmtes ta Qo surfreo vionm Irger In 6 reduivols, tioreky dnecressing
its voliru md enuaing At to vofch the outlst urelior,
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Bafamy mwrmnrising the nrecoding panlysis of reservals termersbureg,
the autlors wish to oophnalse the Snet thns tho foroorats of disshurgs
temrorntcres nre Basod upen rrthar lizitud ebgorvetisns of ceisting
rescrveirs thee diflor significently from tho pronssed Vdllwstie Vallay
TosuTveirs, Corthln average tesperature cenditlens cbporved to provril
in the surveyed reservelra heve boun fsstoed G0 Arsply under tie somiiie
phraleel rod eporsfdeona] conditicns proscoted by G promdscd rogcrveird.
PP ELcT ch:m:d. topornture conditions wore extromely verirlle, thg ovirrpea
foplied ta the prapescd resorveirs must ko l'l:l-{"kui unen &8 acly

fpmeximations of thu toot probable walues, Tla conclusicnn toached
cesspdingly mast be congddored enly oa tentative pmd foseminrts,

Toa "TL"-H;Jﬂl factors bevo beoa gssmod to influcnce tim i.'-“rth
rl the suwrface lrrer of wern woiar in the proposed rescrvedr, Onu in
the gradur]l ineroese In valume of werm weter end the othir ia the dicpon—
ieg of n wara Iryur el copatent voliw by confindng it in » nersever
acctdon of the reporvolr ne p repult of lowering the wetor lowl, Thesa
t% [acters, cbaerved to preveil independontly in exisiing rossrvelirs,
bave boon msammed to peovnil sicaitancously in tho precescd res=rvadss,
Jiis mesmption probably is not eotirely Justificd, The nose nrotetls
situsticn is that tho notunl rosult will Inl) &t eomh point 't:-tt—”l thnt
dotoreirned by onn of tho tvo Lrobers clane And the eombin~ilon ef the treo,.
aceardingly, tho dntre on whish wrtor wrrmur than 16 0, vould roreh
the rossrvolr outlate probebly 'n':uiﬂ bu Butrmen these presonted in
Tiklc 36 nnd thoso in Toble 27,

=+t rlso iz 1o bu noted thet tn tomporoture of 167 €, vna arbitrorily
stirgted rg i prximum o wiich scloen should bo sublooteds Tho
telornnoo of saloon to high t-r.n::-:r‘tt:r. 8 hrn pot boon hdogmtely in-
veatipgnted, It is knowm, Rovever, thet topmurcturs t&lcronco 36 ine
flwmesd by other porditionn guch na condition af thu fish, eonountrotisn
gl Lloh, volues of wnter, rod gne rnd chaticrl conmtunt of tha vrter.
A-snlely Iow vrlue nocordingly ko Ir.l""' splugted for thw proccding
renlyais.  Thy selucted tempernture of 169 ¢, 4nsludes not enly tas
guringe, cirsulnting lryur of norcly tndifom fopparators (tho
epdlimndon)y but rloo n pert of tha thomosling in whiek tho Sempevedoro
cnaes rapidly with dopth,  Thorefire, 400 mld [:htlp- highsr torperntara
454 been sulvatud, lesser veluce far thu depths ef the spurines torm lroyore
Ttlu.'Ld Bavl buvn abtninod, rad the eomputod dr ton oo vhish this worm
Irgmr would runoh the sutlets rould hove boen pamoshat Inties,

From thy preceding snnlysis of sesurvedr tesperstives 4t rprpoirs
thet, rnt lengt in some yoirs, stored veter vrrmar thrn 160 £, would ba
withorovn fram rll ressrvedrs durdnpg tho last penth oF mome Befero the
sEimon eorpiete sprrming, In tho orew of the Dativdt, Qisrts Crock
rmd Lonkeut Folnt dams the pizters of this 11"-11:, proved —etas with the
oecle T inf{lew gaunlly vauld praduso o slsed outflsy eoeles thag 167 O,
Howevrar, 1a extrocoly low-entor yorrs puch ea 1G4 4t s ;r-b“"lu. tirt
the cutilaw ot Dotreit rod Leckout Tednt weuld sldpgstly cxseed 167 €,

e Svect Homo dfmoon the Bouth Sentisn Hiver wenld prosust a sote sordous
Fotlen in wntiy lempornturug, In this roscrvodr 4t orm :rn gilte ga=rinin
tort wtur Iron thy opilinnian, ot tomporsturss probably cxccedie=g 707 €.,
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vaeld bu =ithd=nvn during r oonsidoerrile pordsd of tino aring o Lkl
infiow i3 too wrom to imprsvr e mitustiss, IS hrs boon mntinnad rhcve
1t salnon €0 mirvive woter tcoerctuorcs sbove i sulseted eritico)
tonperature nf 16° €, bt thot those Lipher tumpurstures ore not cone
pidured dosirstle if tiwy con ki mvolided,

Bt a tammrntury of the cutflow fron the prepssed pesurvsis
moctfis tirn af cerating schedul. g or degim ef tho dema, IS o
that tha slirht drmper, in exzopiionsl Foora, of vnrm outfler nf 1RS
fotzolt sl Leckout Point rascrvolrs cipht bo elimineted by holoing in
thonn rosurvedrn 0 part of the water ot 43 echuduled for relirsg o
ninvdpnsdion durdsr auguat nnd Scotssime end devedag mote honvily opon
tly Lurres Grovl roscrvelr, ansthor pessible pumedy for tyoo o
rogurvoirs would be to inerccsg thy Anifd-1 hedght of Wio drns an o to
provide more dord siornpue Chithor ef thosg porructlive reemurcs eould
bu repliod $o tho Smect Home rosesveds, & rodlend elmoge dnoeprpatlon
achutules rould be poprized 49 parmit thy vithdeewrl of enly posl wotor
fpom thot pogorvodrs It im rosinod thet tho halght ef tho drin gogld
nat bu ineronged Booruge tho Enitisl develeptiont enlls Jor Loilding 3%
to ita full hedght,

Considorrtion hra beca ziven to t8c possibility of provoniing too
-

E}rr_n-jn-"; Conatitontn

Tr Irko surveys of 172Y eod 1942 insluded conaddopnbly work to
dotorsing the chaderl chropen undospotn by satvr en ploropy, "dtils It
uns possitlo in the croe of waler Tomporstasvs to elrsaillr tho Ioica
studird rnd to precict wituin lindts Uk protelly temporeturds ritis
livel of dischrrpe from € momsed JAlletwtlo mepurvairs, mues lies
caret conclusicng rry poesible from ehemierl rarlyocs ef tho voier,

The dicnicnl conatitution of stercd votwr vog Lound to voiy 1o =uzh
umpoudigtable wrvs fa 1o imvrlidets spsaifie eonclusicns popriding con=
diticna in on uneznelscd Prgcrwals,

Srpples yere tnken Ly o omi—Ator Eimntdur oloadng ttle, In Ux
crpEliny gurvery whtor stmoleg viore trkon at denths 10 o @5 2ot rperly
tut #Itor pueslicr yrrdetions wers Spund Lt sme waurl to dnko smrdos
cxury § Loyt to oodopth ef 40 fut end shireritor 10 to 25 ot nphrk
ta the hottom. oLl eheminel datirminstions mre medi In necopdmina wi
thi Mgterdred mothogs? of o amerlean Pubdis loslth Cosgeirtdsn (L3387,
post roslyacs beling conducted in‘tho Licld with tine nid of portrbls
cirront,

& tho bugilnning of the inwoptiptition, in 1941, » mmber ¢f chemiorl
eenatitocrta wors 4% oted for #n saverrl likes, tut ra proctiendlls
sipnificret reeults =uru roeordsd within the sensitivity of the m=lyticsl
rirthedy wacd, thesc toats wor et oorrdad ect en lrter groplie; o 21
12, Tests for gxlchln phesphintos, repomde, fdSeitis, rd nitertoe gave
riogilis indissilsr lrsy tora the clnlom mmomnts deteetalla by tha
sntheda eploncd, execst ot gomplos Tokon mxt te Ca Lotim vl ©O
ceeraians shomd trrevs ef peaplietes, Thiro moeln to o ecnslderad
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thu regults of dotorminntions involving disgelmd axypen, hydrogen ion
concuniretien (pHl, end =otiyl orompe alkelinity. T firat to ere
feetoars thni chenge vith bBislapicsl conditions in all bodice ol wrier.,
Dissslved exypon i3 produced in the Lighted loyers af a loke or roscrvelr
by thu photoawmthetic setivity of sguatic plents rs » by—producst of the
eroufreturs of corbolydestss, Tho pH 4s influcnecd by the metrbolism

of both cmimals mmd plrats rod by the dueny of orprnie mrturizl en T
botien orF in the wnter, The metlzl erengs olkslinity is sclntdvely
wesfvetud by praccsscs of metrboliss, na 4% 43 lerpely doternined by
tho insrponic moterisl in sslution, rpd is thus depondent upen tho soumrso
of vrter rad tle geolopicrl mpturc of the esuntry threugh whico the vwator
flota bufore it ip mtoarod,

It 11l of the ressryoirs studisd the dissslved exygen cencontestiern,
axnri gaod na por cont of snturation (ealeulsted with goprrontiona fes
altitude) wng hiph ot the surinee—Iragusntly buing in uxcuog of 120
pur cunt, T virintisn with denth vea quite unprodietrble durdng the
siner, In thermelly stratificd ardificdsl Irkes the 1o lnyer rlveys
hed conaidernbly less then 100 per sent el saturrtleon.

In perts pur £illien of caygon, however, thore vrs littls wmifereity,
Smo exrzples of cxgpen dintribesion with dopth rra shewn in Flguro 9.
In omo rigesvels 4t rroodins ot ¢ hiph wolue frem the surlnoee t9 rbout
30 foct dumth, then sucdenly éeclincs @ » low noount (oometima to
turn), rod rftur & fow fiut depth of such axrpun-poor wntur, ths cooe
cuntrotion of digsslved oxvoen incronms rE-in Aad gwun oxcscda (in
parta per =i114em) thrt of thr surfoew lryor in succcssiwyly deepor somploa,
In reothur, 3t f11ls of® mpolcely in ench seoplo fron suescocling comiha,
Instill poother A% i3 £t e £03-77 high volus dowm to sbout 30 fuct depsh
rnd thon inerersus in conzemtrotdon cnormously (up te nore than 200 o
cont of snturrtion), fnlloved by » srpid decldne with depth to rather low
wvnluvs nore the bettom. M ruasrvolrs shere rumrhrkly shorp iocroosca
ar dusroravs An dinsslved oiypen toncuntrrtion wert cboorved, the puddon
chanpu osourrud in the thwrmociine repion, but in other rrtdficicl lrkics
rhoro tenperrture strotificntion af tho water wio alsiler, no guch
vrrirtdons of dipoolyed oryrien coneontrrtieons in thin atrata vure noted.
In gonrrel dhw dmpoundments with thoermal stentificntion vioro foTo
varinklo in dispolvud cxypen centsnt than thago theh dld not stentdly.

Tha chrnpoe in dissolved oxypon consintretion in tho roacrvalrs
during tho sonpon shor thri there is » continuel proccas ef doccrposition
of orprals =rttor in tho ssbeurfoen waters Sqples trkon in the ercly
apring show amiforely Righ oxyson oentont, ra por ecnt of saturntlen,

In Leko Vermin in Fobracry the yrlues wore pbout 93 per cont ol saturation
st r1l dapths, Similar high comgentrsticns vore foupd in Poll Rea $n
Uarch, rrd 4n seme other rrtifisis]l Iakes sonples trken In lioy shoved £
rather unifors arturstion with exypen st £11 dopths, Letor In the scraom
tha vnter frem lovxr loweles In tho roscrvairs rlenye abowed & lov exygen
eontens = 15 ¢ 30 por cumt of seturetion, .rtificir] Irkcs with thoreol
strazificatisn hed the grontor rodustion, Fop thesu impeundmonts which
wors 6ot visited errly 4n tho sexssn, the lewr oxypen cancontrrtiona
fourd pt dopths durding the swewr eon safily be moauscd to be the result
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oty of The Iigh, nnd tha proposad u:‘.s_sri,,. 5 and vpernting schedules
£ thr dnms,. Cinstderaiim ple » had 20 be pliven to demoge By oo
strusiion of tho dena 't o Tisl-goltursl faeilittes 4P tha Orprem
fzh f—"masaiﬂ, vhich thrt Cemission veuld desirs 4 eonilims ta
oo e iE .

Amrplen el fish madnts ponca thot fholudecd astarnl sposning
nbrwyg the restredr drma wald keve the edventopy o gtflizing
extonglrd materel soesnding pod foering BTéws thet t.,n_rt‘lsa Tl
be pirmmmentlr logt, O tha thep l:.:-.:l, such & plan #uld igv-lva the
dilffleult; experaive, £l evel gueatiomsbls i oeedure of providing
Lo e mrssnfe o ph bl diss o Bde) s Sigh '1_|:rr..-1_:]g 1_]-:|T,:r_:m fod

finperlings on tholr wiir do the otenp. 'Toa pPodt Tompn =f variation
in witer Yevela in Lo proncied. =torare raGety s W -.;1_d present a
difficult pirsblea fn dedipn o fizhwmrys, For t'w 'j?r"ﬁﬁn 48 upatrocn
mdpronts, thls proldes possibly e-uld be wolved wlthial foe nocoggity

of ueint entricd prinsislog) it provisian Lop LJ ¢ padgseme o dore-
st Eiprenis ot 8 -HiZh dam vt betbim ot el fnd f'l_"gturﬂ-_,_:m
Firebny lovil heg nover booh attooptod, Tho reictlon of “someard
mn-na-st t1 such ryservols gapditdans ls unimiowme  Tallisg 4o find

A gurlece outlel;, the fish sdght becs Isndlocked, or they night
Find fhelr vy 4 o submerpeed osullets whors ﬂ"m" prbrbly wenid

be 1d11ed by abeupt ehenpge in pressuro or by the t.ur'bL'.l-:E::[‘.- digainstim
£ energy in tho wrtor Wior the rotlets. Mathnds of ernturing dmm-—-
strean algrmnts in 4 reseri i pod temmaperting them ovee the dam b
buen propoged, but as fnoae has been trled ag oget thelr Fenpibi¥itr
tucHdng. GhkmouTe, | Thess utirtedntiae rlomes pre aeflictont &5 dis—
euuriipe ropmmendatdion #4 this tine of ey plan that frouirsgs Shet the
fishyeag tha stopspy dora, The glen hos th... forthar d;;&rrn*nl—
thet it is not dn mopdng with tho Givpon Fish Camidssioats prosent
ooy of Frbiflelsl propopeEtisn,
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The Lnngt exrpengive plon, the one thot calls for tha lenst
radificatian of rosent concitions, and t e ono that 3o bost
séactead ta the fladw-cultursl rractices of Uw Oregen Fish L:u.-n.ts:.nn,
iz 1o confine the mi-rriory fish G0 the areds balow the resarssiza
and to propogote ortiflclally all Sish thet nomally vould hewe
pirratud buyond the dam sites, Secomuse a great part of tho pdult
fish that nomeally mizrate Leyohd the dan sited now oo Sniten Do
ertificinl propagatisn, this plan would call for rolntively small
increases in hotchory capaoities for handling anes and Iry. IW
vould La neceasery, hswover, to crpand meterially the foacllitlcs
for resring the Linperlings-in ordor to compaingate Jor tht loss ¢f
nataral renring eren, At tho mroscnt tdme tho fihpgirlines roarcd
in the hntcheries are libimaied at gome time dutdng their Lirst
gpmmers  Tho fingerlings then renain in the pirenn until tho Tollawing
mrhg before migrating to tho ocean, It haa Legn showmn thnt aiter
liktoratian fron the heschurdes tho finperlings beegma widole dig~
tramuted in the atromy, cvun to-monsideratls distsoeos umt.r-“mn ram
the point ef 1fleratisn, Confinisg the russ to the areas belew the
resurvolr dang therefore world natoriolly roduce the pwvadladly,
ontiral resaring aros, T provest stecking ta mndindng srva moro
heavily it would te rocossory to rotein e port of tho I_n.r_*urli:u:ui in
Uw hatchery poncds wntil mdirstion tior.

Thifa rlen of conTindng nll of the mirrstery [ich to the cress
I.--:].nu tir roparvolirs is dopordent to a gredter oxtent then ey otler
plon opon :at.._u'uttnr:r guelity ef mtor discharpod fron the rogser-
volra, Amlyois of similer oxXistine msorvolrs, prvecntod In an
earlicr paction; hss aiton that thirv Lo éasper that the snker dla—
chorpod from U rescrrolrs sipht not o optisiaciory. IS o telinved,
howery, thet thin ecndition, A7 it Sould cxist, would Lo corvoctod
within & Spw niles bolow tho den by oxposute to tho oir 4n the turhileatly
floving struems. FProoanalisds of tosporsture condlslions In axistisg
rescrvolrs, Lt hoas been congluded thet there vould bo he danger of the
discharge from tio Goorts Crosk roespvolr bieonming toa wrmg it
tomperatires below tho Detrait ecd lookouds Polfit vompvelrs mizns
wxeotd tlw tolertnoo of Enlman Sarifin exeontienally loteamior SLETS;
rnd that Souwndd e pnd ef 'magd surgers the digshnirs wt ths dvmot
Homu reezervolr dofiniiely would b Yoo veie Lo holdia: ndult salmon,
SLight rdjust=ent of thr réservoins oputrtion stlicdalen mroabebly vauld
provide srtiafactory térpurotusos below all lut tho Swoot Hoe roservoin,

wny wirmrnble e rrtivre comiitlons Beles the Bwistt Yomp rosisroir
proclude the possibility of Lolding sdolt figh them, sons other plrs of
enlnen peintepnnen st b eonzicersd for the Bauth Spntirn River. T
pdult figh nipht be oot belos the &m At tha SlEe of thedlr crreivel
rod tronsported Ty tnnk track to Une esetica of giommn pbsvo the foson-
yolr shara ther now nre Reld fo- rrtifiicirl propepption. Iwther possi-
Eility mald ba to brz.uft.‘* the g poneenectly to pono otheT triluitnry
vioro 1t ococld be rmilnteined Ty elther netural or nrtificinl propagation
of ¢ comhizeticn of = t=o, Tw cliolev betweco those tm rn;:ﬂhi.‘!..:t:l.t-u'
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shauld depend primerily upon the- owoilebility of A oultabls losation
for tronsgienting the run. FProvided guch is awvcilabls, the gropogal
of tropsplonting the run hoe the edventnpge et it odlmineses ine ctzsk
of perpetusl teopping end heullng of rdGlt £ish Yo the nroo oboye i
dom rod rotwn louling of the fingerlings te the-gtream bolow the. da=o,

oy thov port: of ibe run bhopdled:An boSsherisg, standnrd-Tigh=
cultural catisda should bo applicd. Fursharmare; thers sliould le
rotlive biglspicol soasorel to detomlne inprovoments 4o lintchery oo
Rigues with speeind roloronco S0 tho cvarall serinlity I5on oo T
rotursing nduit for Cish In tho Li3r=wmtto River syaoton end inder the
chenpine otvenn. coditdens IssSsed ca f result of den conatruction,
It fa bolieved that o roscorch shall shoddd be coooped well £o @dvenoo
af ooy canatroction on the dans ond shoold breooe thoroophly femdZdnr
wivh She protiomg of flsh ocultere in velntioo o tho drnos; as they
develops Y the Iirst unilt of the projoct exmmrinmenta ghould bte con-
ducted tn detormine the cffncts of starad wnter on fish end o offent
improverent of hotchety rearing ond ferding methods.

in somo reapocts tho doms ol this projeos ore only potential
barricrs to mogt of the 2igh in the Villlrmetty Eilver, beenusze the
Orepon Fish Coriis=lon, in theory, bHlocks off the entire run by 1ts
rackay 45 Bos been stated bofore, thesw reoks oetunlly do not nlways
hold 211 <he. figh rnd sre not even instalicd ovory year in every
fributary. Vihen the dams eetisnlly ore oomploted, however, $he future
rims of fish will bo ebgolutely dependent upen the succesa af the
ERanvemmate pleng gecoblisthedy  vhon the deng:are in, thers w111 be
oo vost ontural soewndng fren ebove the rocks shore csenping £lsh
can 1408 ropn b0 doposlt dicir cpps, Giben o AHu doneoore fn,  tho silurnd
gzfety Irctors whieh formurly . protectod the runs sien peciconts
Iempencd L6 rocks, or 1o ihe yerra shen rocks wore ot Instnllod,
wlll Aot e gogrative. Ih Shils mrasoect the doss 6l the UWillmetie
Taller prodect wlll bt rotiicl barricrs of the post sorloos nskim,
Evin dn gtronns like the lckensie sidver, ehore, In thessp, ng solmon
mnye beoen' allowod: %0 ppprosch within oiles of the proposed dm sits
Ior 23 1onrs.
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BETCLUS TS

Propoguod dons of thu Willsmetts Yalloy Projact will interiere
with spiendng suno of chinoak snlmon:on: Sour tributarics of the
YeiYismetia [iver and with steelhesd 4rout mma to tm Srellstarios,
£t lurst lopal interforences with resident trout will oceur onnll
trimtrriceg o be dormiod,

afult chinook gnlmon noke & rathor rapid piprotion through thao
lower pert of the river, which they enter in Tobrinry, Pareh npd
April, 6d apend o pelptively long tits In olw atrpidcs cioom to e
piree whomo thoy will eventenlly sparn. The perdtd from tho Sirst
part af July o Septenber 13 spont by the chinodk salnon Tosting In
dgep poola viills tho sex produsts are becoming maturn, This ported
i3 ) inportint one in thwi 140w histoey of thu Fish for tho qicerds
of the mn, as dursing thia time tha fah copinr te b gquitn sonattive
o wnlaverslle ooviromments]l conditiong.

Tha Uillsmetite Biver solmon rung. pravide a'apors fichory which
vields cpproxicataly 20,00 chincols in 0 yeer, In npddition, othine
thouseids, af Pish are Trkid Ier e ecommrelsl teall pod pillnct Clsh-
priga, Thipa rung roprbscnt pq dopartent componont of e whole
Columbia Rivor Pspring" run, whiech, in turn, is &n imsartant ond
wrinshle port ol tThe Columbis River sslmon mins, & Iregy pert 6f the
LELlmmetie River run will be jdonnrdized by thu mopossd satrooturna,
The "dllmetis Rivor fish olag csntributa a large sliinre of the soring
chinook srimon opps fop restocking atresns in Oropon,

Om “tores tributeries of thy Jf1lsmette Hiver thg pregadnt Tlghe-
cultsen? fredlitios of the Orepon Fish Comissisn sro locnfed nbove
Lin propogad dmi gitos, [0 flah-gultiiral policios of this bady aroe
to be malntalined, the roloeation of theso natoharies ord epp-toliing
catrblishments will be nocessary. The gimntogt relscation would ih-
volve cotablishocnt of lnteherice balow the dims, with pravisfons
for holding adult finh in streen scctions below the gams, Tha
feeglbllity of suth a schome ‘dapends upah £he sultsbdiley for fish
of the wstor 4in tho ptress bdlow the dom,

it e areoont 55 tha lomer seetion af the Yillsontds Bivop
ig elfoctively bloaked by nellutisn to the niprotisn of $4gH during
peveral montha of mimmor #nd Irll. Thls eomiltion wiil s ieraved

scnewhat by the zdditiemal flow ef wrier sondsg fron surer gtarnpe
rElunsos,

Fresunt vmter conditisns in tho strosms, espoeinlly taperptorn,
%a been iovestipntud. Execpt for eortain rerisds en the South
santiem Hiver; ecell trdbutary of the willsmatts River lien oxeslicat
tamepiinye conditiofn for stlmmodd Lizh et tha logntion of thae
propoged drm,  \rter tesperntures ofly Tomely oxooed 169 G, (E.:Ln Bl
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for an enbivg doy, The noeimm woteor Smperature wis perched din all
atroazs studled during the nicdle of July in both 1341 snd 1207,

a strics of Tifteen reservolirs in Dregon, "fashington ond Llale
wag n::ru o to pravide infommedion ng to the probable temporotiose
digteitmtinn with denth thot would ardse In the propoced u'L'LEa"I:rtnta
reservoirs. In reserveirs with relatively r:"..__l rrounta of watas
flowing intn them, temporature-depth eenditions correspanding to thosu
in & thornooling wore csteblished, The grestest cdepth o whish watar
af 167 O, ertendad was frog 20 to 140 fyvet in @ fferent reservoirs,

ith the ususl neximom depth ef 1692 Co water during the pmner being
about 50 ta 60 feet, T voline of werm water usuells dncrorecs 5
the gummer [TILTEESS3, L8 resarvolrs or cmpbivd the depth of tha
werm lryer increnped £a £% 3 deoesm o dom inta LW nn l:"i"l.[" geetinn
of tha :'-:-si;-r"r:*.".r. ity pntering & roserveir nam"-_‘l,.r ninglog with
ruservolr wates af thye azme temporcinrs, op I8 eooler tlion ongrof the
gtored water, it flows alaong the bottop prd will be dessm edd through
hation outleis.

Bt oam=linption of theor refervolr tecperrlto conditicna to pro-
pased sehadilos of epnrntion of -the resérvolirs of tha Willmetis
Valley profoct, it tuntotively hes beon eaneluded thwt, vwith ninor elnnpos
iy p-]:n:f’ulsa of operetion,  the dischiorge fron nons of the reservolrs
except the Swest Hoc= op the South Geatlsn Biver will become toco wem
for s-nlw:-n.*

Fvidence Srom cloiical studics on impounded wnterg indiertas thet

tn ccomsulation of decomposition products chrorsctoristicnlly trkos plroe
in tEe subsirisca lﬂ_.‘Ei‘E. Difficultios expericneed In nr‘gi"ininl pPropt—~
ertion balos the stovape. Foservolr an the Horth-Ferk of the Towia Hiver,
wrshington, ere elioved sssoesinted with the dlachnrpe of wotcr cantaising
suth producta, Aoy Clobemalntononec sehime entailing $he wae of sirom

snokiang bolow tho deps Dap D2k opulbure ahaeld ba EEI dagipnrd thet the
i ere hald n fdsber of miloa below thy dam g thet the fIan 5oF
foeilidnts the eliminatisg of wlstlle deccspoplilon producis,

It 98 eomoodad th't e edebined sehicsu of pe f_’..:::l"' fingd
natrHl F.“ﬂr..l[["'t.:'._.n bel wmiortchan to nedntein the runa of ehinook
sttlzen prd giEclhned trout mffoetsd By the proposed degs, I 1y
nggmmed, in onidog tho r—:a:'-_:::Lu"a.iu...... et Tlsl=-eul turnl prootliscs
will omtinug to improva fnd theat avoenboslls muthiocs will duvalsp
fihich eogle, A neanscry bs rri"..f..ﬂ Lpan for thi ootdre support af
IanZa

Foidttorinl note, Sce smddondin for cehi o 30 FtoerYods plans,
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FECEEDNE AT IONS

It ds toconrendid thrd IF the propased slorrge rosamairs of
e Initinl deviloprlont mre conptricted on tis Middlo Fork; Hojeszio,
South wastion oad ¥orth Santisn B Hivors, j'rm igion be meds i‘m' B0
tingsnee pf tha i rultoscl operations-umicr conditions cngd coe
gesla egmpdrnbla seith the piosont, thet the flgh cultrnl T=gllitizs
pad operrtions bo extonddd Ba orequiired toiinsluds ertlflicisl nrope=
gatian af 412 salron nnd steolbeen thout thnt nre preventad op the
dedin frem rooshing thoir natuesl spetming sropa, and that the schedulp
of opiritions end othe» aptivitiss” in panneptian with thoe ove ot
b sueh fe ta prowdds flows, tooweratures aed sther donditions
neoessery for tha ndgration of figh rod tho suoeess of suolt natpral
prapogntion g8 will teke plaoe bolow tls Tnoka vhers {ich #0e tolen
Tor frtifiednl {ropsphtion., This repormondaticn would reqiira tha
follmuings

1. O the Jiddle Fork of the ({llodetts Alveor,, where E1L of
e [ish-cyltusel fneilities pre atove the proposod resorvoir, it
would b ocdsuntisl ting tho cpp=trking sirticon bo névid to aorg
Tawarelble decation o few miles bodow the -Locksut TPolnt Tnsm,

ad the hetcheryr monld pot be flocded by the Initdinl Tracrvoin,
1% vemlel 'vemain rnvalleble, but it usy veuld deedsaitsts Lrnnpg—
mortation ol the CcEps o uu kntehvry end the rote=n J]n.“;u-.:, of
thi fingerlives to Lo rives bolaw the dopg Somg vdditZonsl
heroasa in abpioisty el the Batebery would 'be pocesscry to osro fop
cdditdonn] Fisn thet vwould BEoen 5 tlu btnelod, “Serdsiiy tonzideriidon
should be plven to movine the hotolicrr toon Doty it bolew the damg

. On the Hefoncio [Evor bhoochabpes would bo roquired io tho
Tocetien ol I3 n‘*-—:'....ltur i Inellditios, ‘w8 pil ars balay tho praposad
Guarte Drcei Lo,

Jda En the Jerth Sretiin 23ver no chonpes would ke renudied 4n
tho logetion of the hetchory which i8 below the propozed Dutrodlt
Drzg Lut 2% would be necegsrry 19 move tlw epp-toklip strtisn ton
mew site bYelow Ahe dane Same dnoresse inils epp fnl Ity enrrying
eoprelty ef g hetelers moy b nec0g8nTT.

&y [ the Ssuth Srntlom Niver thy Lfisle-culturel frollities
ard chovy the proposed Ut Jiama bang  Tiore poe seyerr) poacille
palutiong to 10e problems gl dovegp tokinp atetion mig '-.~ ba
apaTriod A KT int pedwrtilie :'-r* sied the gpgm i tekan @ e nroseot
hotehory edto Eor inteRine po arying aml Uin Hopariings retornad
ol Elhorstod S50 podnt below 1..'1-. i, The ebisciion fo thia
procedury- s thet the wrter tomperstoren below tho dom oo be so
Righ 78 to Pepult in hesvy Tossce of &dult FIsh gordeg the helding
perisd. (b} If = snitrble locatlom could e Tound na-pucther t=ibutory
of tho willgr=tis zzoten the run rdght be reloented to thnt tributapse
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rod pdaquote hotohory fopilitiss provided, (0] The adult fish eoxld
be porposuslly tropped rnd hedled from below the Bmeat Hew Den to
the prosont heldling cive, the epgs =hd young hrpdled 4n the proacat
hetchery end the finguriZnpx Iiberated bolow thw dma, Under placs

(2) rnd (o) incressed epg aod frp crrrying copreity would be roguired,
The protles necds furthers siody,

3« To compunsote for tha loss of matursl ruering eren, prowisio
ghould bo mredn ot nll of the fish-gultural strtions for retoicdng
approziontely balf of the fingurlings in the resriss ponds until tha
nammol tdow of pigrAtion, This w111 vuguire edditionnl ponts rnd
wotor supply, ndditionnl storspe snece for porishinkle facd;, and
anerohoud puraonitcl, Tho cateat of additionsl Fooilitive will eepe
nt tho dlffuront otntdons nod dotalls will require furtior otudy.

G. To epsure thot no edult figh would bo ollu to wess the racks
of the epp-tnking atetions It 2 recommonded thrt sors derwndable
recko be constructed, This probebly will require s pormanont epeon
un which ¢ wall-dunimed picieted borrior eon be Ansinlicd gnch scaseq,

7 e sohedulis of operifod af ths rosorvelras ghould ba
recangiderod ohd chnneeg b ordeg to ezsure fmt voter tono warm for
tiw lplding eof rdult soloon would oot be wdthirsen froem the reservolirs
ca the Biddle Fork, Leficnzle, &nd North Sontiem Rivers,

8, all diwrgions st whizh thsre 13 any posaibility of fish
loing lost ghould be sdeqsticly rrotected by mechoniesl pescens,
-coording to Orepan lme, responsibility for sdeoquntic protectisn £2¥ls
on the proprictors, Tho U, 5. Engineor Depertocnt in not repporsible
for thy protoction of divermions other then itn ovn, St hoving node
lrrpe [innnecial conteibutdions tovapd the perpetustisn ef fish runa in
thi Willrmotte Yelloy, the Federal Ceovermment nlauld rxcroise 1its
influenes to provent the Issg of theee fish at sny llopnily or
enroleénaly eporoted diversions,

9. adloquataly trefned fisberdes-bislapginel perasnnel shaould
bo mployed ot lumdt one year before sstunl constsietisn Loping en
nny danm cn the Nozth Smtimm, Sauth armtdmm, lielorale or Middle Fork
ef tho ldllemutty Nivess red contines thedr dnvogtip-tista thraugh-
oit the purled of dos eonstrontion rod for mo lonp theroaftor ns
rEy ba RECesarlr Lo fsgure thed pd=gonte ponmeed rro thRoR ta aslve
unforeneen diffleultics with f3gh, Mg permanncl ghould bo rdeminte
%2 conduct exporisonts 2t U first mmits b3 Lo comatmicted, vhieh
will pravido data for Improving methoda of linldinr, katching, rearine,
Secding and rolusaing caleom pged in srtifizial propagatisn, os well
B5 pravicing inforsmation for the fsprowencent of the plons spoolified
Sar leter units,
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The carprubonsive plan Lsr tha developrunt of | fllsmotio River
Easin Proises wna suthorised 50 393, Tho stadlcs vrea whilsh tho
nepampanying repart were besed wore igitisted Iin 1940 bafara calar

henpes vure eontemplnted In e sriginal plene The discuasions in
i rupairt recordingly-dest with the plen of dewslsmrumt as ordrioally
oub Up 1n He Ba lo. 5546 Dum to lstor Bydeologlenl nnd suesurdhcs
ceploration dotn and chonges In econemie develsprents nt ecoriadn
regerviir laeations, s mmber of godifientdions howve been requirod or
rrn edntenplotid in the origionl plon. Oow of those chengoo willl
muddily thoe perernl findings il conciusiconms of tiw rupart. Vardoss
ehanpus or modificrtions of the orijpinnl plons are discusped in sub-
SOqQinAt parnEstahs,

finrin BERting 1

The Dutrult I¥m o oner plonned i the soma na that nropanad
in the "ooordinated ples® in tho WAllspetis liver Henin Praject,
that 1g, it will be a high dry dosipgned for the ultinete dewalap-
ment of pover, YU eI be Luite to 1ta full Jeirht of 366 feot
dniticlly mith giorope conocity of 455,000 rerc—-font, Stornpe of
300,000 pere-feet would be reperved fopr f1o0d emtrcl inastond of 165,000
peri—=feut re oripinally plemned.  The escprolensive plon of develyment
on [lorth 3nntien Blver may weddiss o additdnnl conolrustion =T »:
iww dem, probably at the Big (21£F 5ite sxw ) of § mlles balow Detrodt
Lemy for po-sopulstisn of fow end davelopmnt of prser, Tho nriminel
"eocrdinetod plen® for firther poeer dovoloment by epnnle bielos this
pite is subject to forther sindy cue to guootioelle econmip
fennibility.

ol Eﬁ-ﬂg = ‘];I"_'ﬂimg

The ardpinnlly nutharised Bvest e Den undmibtedly w111 La
Pldsdnrtod duu o pesnmiec develamient in tho previsusly meapogad
rapurvoly nruns 4 mobor of slternnte plena now under study which
dnoludd n padn rlver raperv=lic sbout § miles bolow Sweod Home, einfiles
in Lalght nnd stornpo erpnolty to the Swoot Heme bom, or o sordes of
drtip on hendenter tributsries on tho Bouth Bantirm mnd on tributsrdss

o Jeset Homae,
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Iehimezis Piver

i origiesily rropopd regurvolr site sl Tusriz Crock probebly
will bw oldoinated duan do unfevernbly foslntdon eondliiona. A
mmber of rltesnate pleny s wndor consldoration vhilch inclwle o
dmm oL abiler hedsht rlout 6 milss downetresm Lo Qunrte (iPosk, or
nodom with ainiizr stornge oapnelty about 17 oilea pbevy tho nouth
of HaoRensie Hivor, of thres headvetor tributery doso liohtcd
reppictivily on e Broth Fork, flue RMver, and Gite Urcowk, Paver
dovelopment might ultimately be posaibls urder aaxme of thess altemata
rloge o7 storaps, Bt na finol duoisli-n hes been msda for develsmont
of pwer on the noin strean or its tributneries. Lus €9 coonmic
infenaibility, it I wnlikely thnt roy puter davelzmmrnt by cmals
L :H.t*':u.“-n Ien the nedn river will ko tndorisken mepnilloss of vhich
reparvoir plan o=y be sdmpted,

Hiddla T 1rmetter Hives

e Oh criginelly ptopoged A% Uw Lockont Podnt Silte hrs now
born ¢limiontad due 40 oxccessive costs, A den glte hns boon sclected
At Herddien sleut 15 rilig downotresn foonm the opdplnol site, The
hodght of this den wlll be 350 foet, which i9:prénter than the 233
faot originelYy propused wnder tho “Initisl plen®, fnd lass ton the
<73 feot propogod cndod the “esordinnted plon' as proountad in ). D.
Mie 54be Otorape enprolity ot leridisn Dem will be 400,000 mero-Teet,
whoruno, JA0, 000 ecre=Tfuet wna pronosed under the Mnitial plan® Sor
Lookaut Piint Erme S Auxd E,r;r flzod control fesurvilr of about 100,000
ecri—fvot enp2oity 1s propesod for comstruction on Bip Fall Creck,
a tributs :';r entardng the Jidle Fork Bslw Mesidisn Ton, at oons
future time when pomr pipht be devalomed unles tha "::.‘-r:i:.r.rtu:.'- plan®,
h ricien Doy wuld nat be rolsed as v contacrlebtid for the Lookoud
Podnt &pn dn MG B Bloe 58471 Angtced 5% is rrstable thrt on additisondl
glarnpo reseryic would ba o r.utr:.:tLd ¢n the main stxéen Lular ths
meuth of {i1ls Croclce The cepnl divorsions S0 pmor ordipinmlly
eontronlnted bBave oow boan olinibated mnd eny-ooeer doveloment hatrocn
Hills Creols and the homd of tHupldian pocl would Be A low dezn, probably
At tho Liulesls Point Site.

Long T, Coout Fopl, rmd 3w Rivers

Fern Hiden lon on Loip T0 Elver rod Cotiope Oroww Dpn m
Coost Fork "2lizatts Liver havv boon pmst=ooted substiotislly sa
Oripinally plempd, Coostractim bes beocn resmed rocuntly nt
Dorunn ben o Row Rivos oot £t w11l bo boZli subotoatsslle pe
apipinelly plonmead,
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iv mupber of chnopes bove botn mode in the plan o roaurTsly
mpulatisn from thoee shown 1o Figure 0.  Inosmuch s thess shinpmea
ars pupeuhnt 8imilary for céch rassrvolr, they rra diseusscd uafer

the festires or inturests for whish regulntlon sthediles ors rogulved,

., Floodeontrsls onmodificetion hos been modo ip to o rescpylip
ropalntdon achedules far flaod porndrel,  The groedulog shovm In . I,
e 824 {Bee Tipisn 8 of sceomperying report] persdtted helding fuld
ragoreiir level mtdl Septenber 1onnd cexmpletn pvacustia of exalugiv
{144 cantrol storsie by Dotesbor 1 of #och Juar. A ehatpo In
rarilati-m schadnle aXlows full rescrvodirs to be holc wmtdl Soptenbes 15
befirs grocuobizn must be dintsintod pad the reserziica would bo deosme
g to oiinimum fIond pontrel pasl bor ovimber 15. Otheraisas, rogulntdin
sefefnles. fap Flsced montral are fdeniical to those ariginally wlannod,

b Bawimstion: Ralesscs In the loterpst of novigatdon will
be: submtautially the sfma as cuilined &n M, D, Jlg. 544 Bxoepl for
regarviira whHore nore starsge will be svellsble such ng latyroit Das
on Tiorth Santiom [Hver and Verddish Do oon NEddio Fork Gdllemutte
Rivar, Do 'rdéod reoservelr cooncliy will be used to provide farther
Surreasea in the renimm Flaw of the sewpoctive Sribubtarics snd of
tho main (Bl lsnetio #iver durdne the low wior sstaon,

da  JFrricstisng Bewigod Irripation plons for o tha L.1llsmatbe
¥oilaey indicntes =oot cltdmtaly a mich largol nercape wauld b
gorred mhd thootatel mmount el whtor reguirad wauld be tonalderably
frecator thon thot seiplnolly contemplated. She redpation alorans
roqilred in the indlviduel sescrvoiss i very caterdally changod
frxy the pleng prescnisd 4o He He (e 4. Sripgimily, rogaletion
aehodulea fop Lookout Polnt, dopons, Cotidpqs Orove, ond Fora Ridpos
Dalm wure not suh up Sr Lripgtisn, Prosooh pling o fo otadn
aiEe drpirntion stornge-In ell5E dhe Tdllmatts Bpain Frajoct
rosiryeirs,  Podar oltdisate drripEtlog cdoimlosint Ao An gvoacppo
yuar the frin-onn af Borann, Cottups Orove; sl Pern Ridcs Ronaryairs
wodle be corlioe thap thet dndentcd L0 Fipits B The medificati-m
el plass o resgryoirs - whiere fBpipstian s%Crape wauld 2 aoteingd
iy matorlally altar the distoisutlaon of sgugner Telanses ITon
Pndividonl’ rosorsaivn dn fha' prmbdned fatdreet. nl avigation rnd Arrl-
gitian - in the ¢=itical wator yoars on tho reapestive Acibatarics.

ds DMolanses fop picretory fishes Cortodn studies hova Bedn
mtda otd othars oo inoproeness Tor facrosiing raloooes foe ol zratory
Dish over the oo of relessus Endieatad An-He Do Boe Shs Th apoonrs
that Snoofar #a Clsod eontesl, mavigstdan, el feripnticon are conoormied,
rasusenle rileases dardng e stording rqorlagd in soring osnths and
throuphont the sdmner e rozdily be adbustod without interforcrce
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2 SotAln butter than cicl—pg regoivcwats foo plrent oy fish, Siam
porer dg dngtelled under-a Moorcinsted plan®, the addisi-mel
rulrfgea =f water in thae sorinz for the benalit of migratay fish
wiuld puduce the aturops Sor power in eritical soers,

gy Poeey pejgpsess In present stullss of storae remilatisn,
par relesses ere given the Issst prisrity el nfe contellcd 3
gich a maner g o5 not 4 b2 detrinental e irripation, mavicatis,
Tizh, or othor conservatisn neos,

Folluti-n

In n ruport entitled "1945 Prooress Heport en Prlluettios of
Orepan Jtrvaca, by Fred Merryfield and o O, o4imot, putildehed
o8 Bullotin Mo, 19 of the Dnpicecring Lemerimant Otation nf
Orogon Stnte Collepa, nre prosected tho ropults of pullutisn
survoys of tho Wwillersptto Miver conducted during tho summer of
1344+ This survrydured that during Avmust emnd Sestaber tho
axyen emtent af the ordn G Iroptte River bolow Orringlicld
was cistinetly Lawer then ia 1929, Storting n Sow oiles Lo
atroon from Salen, the exyoon contont wna found to docresso
repidly, roaching § p.pa. fast alove e Fuwberg svmnr oullots,
and cropming to 1 pup.n. Just sbove Ororman Vity. At Orep oo City
tie blochwrideal cxyren damsnd in 1544 Tom 12,6 PeDe=a, which ia
nenrly 3 tines e 4.5 ponas. obscrvod 3n 1303,

e 195, survey shows nuch praatcre need £ pllutisn abato-
eeaty i whlch tha increase 19 1w water 1w by pelodsa Con the
reservadr of tin willmmoetie Ensin Frojest w1l bo fa fopoctent
facter,

Salmon Heteharr Dnerntiona

Thu folleedng 4ebly w81l supplement Talle 9 of the runnrt 4a
beinidng the reeords of egs ecll otdong up to dotes

Horth Ecpth hldla
Lone grutinn Srmddm [irflinz iy Porle
1947 823,100 188,300 4y 415,000 1,617,000
1946 1,474,700 8L,90%0 1,197,000 2,430,000
183435 907,70 1,445,700 1,780,000 1,471,000
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