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L PRULUC T LU

Prob.em. :he desip { Lbe acries Dam Spillway inc.utec «n unconirollea,
cireculer, cverflcw crest, spllling inte w 30-foot diumeter winnel, Figpure L.
ihe Lwe were Lo be connectec by 8 vrengivion, consisting of jart open
chamnel anc pury cloteo conauii.  Jhe best shepe for this transiiien wos
BOT KRowWN.  lHe iaborniory wus usssigned the problenm of developing u worksable

cesign fcr & wtrunsisicen o connect uhe overflow section wioh the tunnel.

summary. initlel meGel Leste showeG thait ohe cegign of the circalar

overflow secilen spllling inw the circulur wnnel was basically sound,

NG ccuia be neae Lo work by moaking refinemcnun in wne sransiticon secoion.

A lrunsiticn «us uesicned wne lhsweiled In Lhe wotel wne founa oo work
nll cesign Uiows, Verticus sections of ithe srunsivion

were ellipcicul in shupe us snown on Figure 2. [his vesipgn of the lrun-

sitlen was accepled oo finnl.  Ihe fellowing rertinent duts were obiained

rom subrejuent tesis o Cbservocions mude on Lhe nogel:

e+ The meximwe cupeelty of ihe wunnel was slightly over sixty
thousand seccnu-feer.  Choning begun for o cischarge of approximutely

sixty~three theousanu thres hundrec sgconé-feet.

2. lne wuiter-surfuce elevelicns aiony oue wallsi anG cenber.ines
cf e cpen puri of upe transiition were (bteinea Cor Iiows of 50,0uu
21U GU, LU seconc-feet, Figure 3. These were submiilea o the gesign

depuarimient ws wn &lu in desisning he walis.




3¢ End cenlrections on Lhe crest were eliminctec by the woainion

of curvea wing wutls, Figure 4. I was recommencea whet these walils,

or similar ones, be conshructed on Lhe PTOLOLYLE.

. Lo Velcclyy wruverses were aade ot Lhree sections in the vernsical

elbcw to determine e nuture cof the flow es il pussed from Jie tran-

v sivion inte the circular wunnel. [he patterns siow the velocluy

~

aistiribation Lo be guiuve wiiform, Figure 5.

5. e fwow in the cunneyr roGe Ligh wewon, tie cutsiue of the
horizceniel venc. oone of it spirullec acress uhe vop «f Lhe “unnei, as

mLy ve seen from the uranwverse profiles on Figure o.

o. he jet frem uhe tunnes tlattenec 5 1u euntered the river,

LG paungec ceress the channel.  Au higher flowe, wuter climbed the

Lefn cenyen wall and roue nigh for some aisuance cownsiveum, Figures 7

. ine €. dhe wuberatery recommencea vhut if feusibie, one wunnel aline-

men L be cnunpeG Lo cirecu uiie jeru down the river chaonnel rather ohon

"

cross ite  this recotunencallon was substantistec by previcus lests

neue on Lhe beninoe Spitlwny. lhe tests cn Lhe Lutier showea thet
flows ~prroucling 5u,ulu seccut-feetl weulc wash (Ul LG rond ueross

Lie rlver Lnoe remcve censicercbae overburcen [rom uie cunyen wuwil.

7. he siternnte plan for the wunnel alineaent shown on Figure L

wuS lnguntlew cn ure moder unge testec.  The pilan did net work sutis-

faccorily av higher flows becwuse ¢f the narrownesc of the chunnel and

vhe schullewness of the teliwwter. The plun of the originuel tunnel

tiinement wus accepleu for vhe finul cesign becuuse:

n. fhe cosi of Lne preposed chmnge wes prohibllive.

be  he hycrsucle fentures of the jroposea chnlige were

nes exceptionully fuvorsbre.

¢.  Flcw cenciticns in uhe river channel were uccepiuble

for flews up Lo 2U,JduU seconc-Tee' Jusuing through whe criginel
desipn.  licreover, liows precter ulear 26,000 secclia-tee’, are
'S

expeciet v be infrejucnc.




,o

. 1L mes vecommenGea Uity i wtlo conyon owoil be wuripped ¢f
tll overburcen from elevetion 5934 W0 bt Leust elevatlon wull beiween
Swations 745 ana L2405, Ctherwise, = ficoa woult gercbit e
aateriuzl in fhe river chunnerl cosusirewm una muxke fulure credging

operailicns necessary.

ihe prolciype. Xortes Dom is locutec ¢n uhe horuh PLanbe kiver in

iyoning, approximately two miles vownstreum frem Lemince Lam, wna 3L miles
nerthesst of Mowlins, wyoming, Figure 9. ine dam is ¢! e ccncrete-
provity wyre wilh s crest lengih of 440 feet ut u clswunce ¢f 200 feet
above the riverbeu. rhere will be an unconirciliec, curved spillway ot

vhe right abuument of ilhe deam, aischurging inwe ¢ 3.-foot uiumeter con-
crete-.ined uwunnel, abous {ive runcred ana ten feet iu lcngih. lhe

rength of the cresi uxis witsl be Li7.81 fe ine spiilwey wus Gesipnec
for u meximum flooc of 50,000 second—feeL, ub was Lhe spillway at

Semince .uam. [he storzge ceprceity will be 5,000 were-feetv ot uhe muximum

reserveir eleveiion of 6L65.7.

fhe Rortes puwerplimni, o be Locuted =i ke e ¢f the dum, will be

served by tihree lUB-inch pensvocske. [he plant will nccommocate three units,
evch consisting o¢f & 12,000-kw verticul shaft genersrier Qriven by wn
18,500-norvepoaer turbine.

IRVESTLUATION OF ik Srluuiial Joshbl dloh

Iie L:0u moGei. A mncael of Lhe entire aories bpiiliwsy, uad jart of the

sownstreil river crunnel, wis coustructed in he isboruicry. ihe cress was
placeu in nne sice ¢f a o- by u—foot box such tLhu e insice fece of the
box corres;onced Lo lhe upstrewm foce of the onm, enc tie botiom ¢f the

bex corres;enced o Lhe riverbeu ecevaiion upsuwrenn from e dum. (he
wiler supply enlerec ihe box behind ¢ rocek baffle. e muin pari of the
DOX BErved & the reserveir behino uhe awm anc spillwey.  Jhe cverfllow
section wno trunsition were consiructec by Seviiny palvanizeu iron
templutes in pLuce, wnG screeaing in the true surfsces wiuh » -mixture cf
sund, cement, uwnc piuster ol Puris. The uopogruphy upstream from ihe
crevt, wne cownotrews from Lae wannel exii, was formec by cuilting wooden

contours Lo correspend Lo 1U-foot intervils, ;roiwciyne, wnG seiting them




in wuen pcuislon ws wo wlwow n duch covering ¢l metul Lu. wna cenerete
in e mecel.  Sae Lannel, from o the cownoorewm ena of Lhe Lrongldlon,

2osomnte from peexigicss wna lumarich so they flow conaitions might be

chserves in he horizontel wond verlicusl bends.

Leverel poiny gapes were uted, ohe N Lhe nesu box Lo reccra
reservoir eievitions, cne ¢t vhe cownsuresn ena cf vhe river chennel o
cbuerve tae uiliweiter, one in uhe river cosnnel immeciclely downsoresan
freom wne jowernouse wellrace w Selermine lhe cruwaown cuusec Oy operation
of the spislway, uwnd cne st the uncoverea secticn of the spillway tran-
sivion for obtuining wuter-surfuce profiles. & Pito: wube with = special
sLlazenaen for wGjuswient in & veriicer plane wus inslilleo sbove the

verticul etboew for cbteining velocity Lraverses in thuat region.

e origine: cdesizu of the spillwuy transition. IThe oripginal cverflow

spillwey shape vuo cesignec w fit tne parabols, 2 = -Lby, along any
rucial .ine. Ine ruaius cf the rrest will be 75 fee:, wi-n uan axis
rengin of 117.8L feel. [he cverf{lcw seclicn will be cunnected to &
Ju-foot Glumeter tunnel by meuns of o trunsiuion, but the best shupe of
Lhe wranhsiilon wes not snewn.  The cesign, a8 receives by the laboratory,
chowes Lne uoLlom of Lne wransition to be & flat clope tingeni to the
cresy oU buutlon L427.40 on lhe centleriine only. Bither side of the
cenveriine, uhe slope croppec verticuily beicw the edyge ¢f the crest a
Gistunce which variec wiih the cistwce from use cenieriiné. [he side
walls were curved us 3hoﬁu in paun on Figure 2. [he leboralcry wus

asslenet the protiem ¢! uveveloplny o werkablie trensiticn design.

Preiuinury tests on the spillwav zrunsivien. [he model wes

cunstructed aceereing to the criginel uesign wnd cperitea threcugh lne
envire runge of clscharges. Ihe wuater pussing over the enas of the over-

flow sectiun tenuea to folc under Lhe waler passing cver the center. lhe

f
(5
ficw h.a = tendency to coucentrutle in the tenter f Lhe chute. Ccnuitions

appeuares te be favorsble une 1. wus believec <hui ¢ sulisfaciory transition
couLlt be uevelopea. the bottenm ¢f cthe sranciticn ceccien was tenlalively
rouncec with moleing clay. Operciicn incicevea e shupe to be an improve-
ment cver tile fluet boutem wne it o uronsiticn with ellipticul vervical

seclicns wouwl be suilislaciory.




[he revicec des.en of Lie spillway cruansition. the Lower hulfl of o

trensicion iuvolving ellipticul verticul sections wus instulled cn the
meael. Jhe verticui sections ure shown on Figure 2. Line "A" was used
s & reference Line wiih the ellipses all coming tungen: o the side walls
on .ils iLine. [he model wus cperutea through lhe entire runge cf
dischuries, and the trunsition found to be snuisfactory. Lue o
unsymmetrical approach conaitions, the flow over ihe crest wa: ceeper on
the right ena thun on the left, ¢ concition whilch wag more | ronocunced ot
higher flows. Conseguently, &% the higher flows, o fin forming in the
center was fcercea voward the lef't side, purt of iy impinging cn the wall
at the lower ena of tne transition. [he impiugement causec o f'in to
spiral uvcrees the top of whe tunnel in the verticel elbow. o damape cf

‘e

uny conseguence is expectet iln itne prototype {rom Lhis aciion,

varicus vypes of divicing wails znc blocks were piaced along ihe
center of the trunsition to prevent the formeiion of ke fin in the cenver.
Flow conulilons were not improvea wiin Lnese cevices, therefore, the jlan
was abunuoned. Jhe ciue walls were next shifted inwurg towsurc lhe centerline
o recuce ithe wiath of the transiition. Sueh a procecure woule scve rock
excuvation wnic concrete work on the preiwoiype. [he rtesulls were not
sevisfuclery, fur lurge fins splusiiec cver tie rteft sice wull nnd flow
conciviens in generul were rousher throughout tne transiticn.  Jherefore,
the cri dnnl locution ¢l ihe sice wulle wus consicerec satisrectery, and
i1t was recommenueu Liai luey be construciec uccoraingly on Lhe prevctype.

oy

ne wop of the wruusiillon woe instulled so umicsn whe cuapueiny ¢f th
slructure cculc be ceterminea. For Lhe nuxinum {lew of v seconc-feet,
uie model inaicstec a clezrance of wbeut ten feet, rr . tetween Lhe

hich fin ana tne crown of .o tunnel jcrtai, Figure 2 ihe fin, wiich

moved buck wne forth in o luteranl cireciiun wercss Jhe wiler surfuce,
138

reachied ile maxiown helph necr Loe wunnel portel.  Weter ampingec on e
right hewoweil ol Lue wlfies 101 o La0w o8 0u,ull Seclnt=leet, Figure Ul
ithe wunnei chiokeu for o flow f aprroeximeleny sixty-three lhousanc

v
i

three hunurec seccnc-f{ee

in penersl, tne witer surfuace hau 4 vilek, Llogey npneorance unsil

26 oweel invice Lne omuniel.  IU Qs Lol Lo e NLirher velocliles




Ul ae pYOWC e Wl Couse entrodnnen . ol iy opnd oorough wnter surfuce.

'

Ao LouVEL L, Lk GCUki.. Cupuclly of ohe yrotouvyie will ve ceos Lhun
’ H J : H
lhulcnlet Uy ihe nicuel.

she woouer ourfuce elevuLionus dlong Whe weils ant in ute center ¢f Jhe

Spililwey vere cvininea for fiows  f Su,uuu una DLW secona-feoy, Figure 3.
Jnese vere Lubmluleg Lo weLigh Qepalument us an &ld in desipting the

wiolse  Sransverse jrofiles were jlotted wi ceverai sectliens of lhe open

widsivicon, W oshn L hzware o ohe [Lov, Figure Ll. hey show Lhe

el WU DE Sl iel Vel ULt Tight enti.  [fle Jrunsiilon wus consicered

SLL1slHCLOTY L wVEXy Tebpecl MLl wob recomelced por uvhe final design.

o - . g
LhvviwdtosJIu o snn oVerd U LeCiLus

ine spdllwey upsrousch.  ihe originzl cesign of the wpprouwchk w the

splliwey, with the excerticn of <lhie curvet wing-stlls, is snown In pian
on fisure 4. [ne corners ni Je encs of e overilow zectien ;recucec
Wileslraboe ene conlrncticns. fhe heuc cver ihe cresi, {or o {low of
50, ceconc-feet, was 24 Teet insteua of she comruied 22 feet., LU was
Delieved Lhal wing-wvulze coulc be instullilec Lo recuce Lhe enc conLracLicns
Lnd pubseguel. iy increqse he crest coefficientes.

Curvea wing wiils nuving & raaiuc of 3U feec, wroiwcilvie, were

V
.

lnsiuiled wo snviml on Bl ure 4. fre ena cohoirccuions were e.iminetec,

LnU Lhe feau over thie cveri'low secbticn wos recuced from 24 w6 <3.0 feet

for & ficw Of Su,uuu seccnc~feev.  here wis 2 silight concenvravicn of

+

fiow wionyg Lhe right slng-.ull .l wono zere nropounced Lt Lhie Biigher

cieennrges, Mlgure i

ine curvea wurle were recommenced {from o aycreulde slendypoinu.  [he

left wnll hosever, us inctelled on Lhe medel, woule preject frem lne

Jdp slre.am ruce of the uin, rigure 4. his would ve objeclicnubie from o
sLruCLuriL &y weil 88 ol cesthelic viewpoin .. in ihe flnas rrTowey, e uesign,
Lie eeilre spillleny siruciure sts moven cuwnstiewm sutficlenily w rermit

e rignt ena o the Gell W be curved ana used op o uhe Left wingesnll ol

wie wplalany, Figure .. Jo zute connecilons beiscen the face of the oo

o

snG e curved sloce woll off wne ojlilway wrlanciticn, the Zu-fool redius

£
5

lncresueu w 4Le.42 fect.  the snme rocius wao used for uhe rignd



wing=yill.  Jne longer ruGii sere no. tested on uhe model, buy their

eff'ecy uyen eniritee ceonaiuions will be aclipful rather uhon cetrimentul.

LCoefficiente o1 cischurpe. Approuch conditious can nmlse uf'fect the

coefficien.s o' civcharge. As wus shown in the :reccaing seciicn, Lhe
wing—woils increuses thicse coefficients. Dwo runs were muce wilh Lie
§ing-wulls in piece, bul withoul topogravhy in the up)rouch chunnel. The
reculilng coelficients were higher uhun thove obtainew with the topography

piue or this rewson, s coefficient curve was obtained wiih Lhe

rouch wepopraphy cut Lo eleviiiion olll, wnc unosher wiih ihe topogrephy
@t elevetlen oi3d0, ws criginclly cesignec. Jhey are shown cn Figure 12
ciong §ilfl e heuG-ulschorge curve for upprouch elevetion 0L3U.0. Further

excevatlen of Lne wpiproucen Lo opriphy increcsed uhe coellicients, bus not

sutficienuey o justify e eXpense 1nvoivea on the proloiuype. LU wus

reccnnilented L.t Lhe LpyroLeh chuneéc -be eXcavaied L0 erevalict uliu.

Varicus fiows % 13,
ano Lic. tomny De seen in Flpure Lu bt uhie cepuh 1s grewter cver the
rigfi. end of e uprilivwuy.  ine splush above Lhe jorwwl in Fipure 10B is
cuuces frem tne flow lmpinging on thie righy heudwell., 411 uhree fipures
whow nos ne fiow concentirules in the cencer befere ennering ihe tunnel.

S0 LplTULCL chizifei, W5 recommendec, is shewn in Figure .dn.

LaVeb LGalIln OF FoUa Ly (ot Uiavho

rros vonciticens in e verticas elbow. As previcusiy ceseribec, che
fiow passing wver ihe cverfiow secliun conceniruted in ilie center ¢f uhe
wwnsition cieve e verticol elbow.  To stuuy ihe frow s 10 jasced

Larclgl Lt eibow, uhe velcelily clstribution wus cobluineu i SecLions A~i,

-8, wnu C-C for o uischerpe of 50,U0u secunu-feet, Figure 5. Velccllies

were delermined wi b o« Pluow tube mountec ¢n o .1luing buseplave. With
this arrangenent uic LUbe Ccult De i.ieG anu he tnese el nurallel
the flew «i wny point i the elbow. [nree holes were cut in the wp of
the elbow wy even & Lhe ceciluns, cne on the cenlerline, mud one ut esch
ol tre guarter jolnie, Lo permit inserticn of uhe Pliot wibe. lhe
veloclyy contours, onldl ool Fijure 9, were plooied from oihe date obtuined
in uhis menner.  the sliphtly unsymmeurical poitern jrobably results from

wie aiffereuce ln cepliin wb e ULOW LuSGus (Ver e Crest,




Flew concivioens in thie suntiel. the bend in dhe wunnel cuused e

hiph ovelocivy flow wo climb e cuisice well v Ll cischurpes. Pori of
e water splirelico acrosg wie top off uie winnel g redurned Lo e nwdn
Jel faruner downstrewm, Figures 5, 10, L7, wnu 18, Tnere was consicerable
spray anc entrsinmens of oiv ou higher (lLows. ﬁhis Gcca5icthLy caused the
tunnes Lo uppecr Lo Ulow full uo whe exit for o fiow of Hu,uuU second-fesu,
#nen this wis nou ccuwunlly wne cuse. Severul irinsverse jrofiies were
aken Lo oshow uhe nulure of wue flow for w dischurpe of 50,00 ceccnc-feet,
anc ure shown on Fipgure o. e condiitlon in Lhe tunliel was h L coni-

sleerea ol &4 serious nsture, since he jetl emerging frecm une unnel

oy

i
cveney over Lhe boutom ¢f the river cnunned, Figure 7.

Sprezi guite

TNVES flusdlun ol FoUn Ia b rlVhe Uit

Lrawacwn w@ iie powerhouse tuisruce. Thne w.illrice was cesigned wiih

sufficieny geptn 1o prevent the wurbines being unwutereu by eojerstion of
he spiilwuy. 45w mutier of general interest, site Lellwiter eceviticons
were obuiiined for vuricas uischurges in the river chicnnel immeciaiely
cownsirewn from che powerhouse, wivh & flow ol 5,300 seconu-[ee. pussing
wnrough tne wurbines.  They ere shown pletied on Filgure L9 along with

tie noramui twliswver cievatilons,  The arawcown curve luulcnwes whut for
flows tbove £,U00 seconcé-feet thrcugh wie splilwuy, ;ower generuiicn

will remein neurly cconstunt.

Fiow _conciiions in -he river chuonnel. [he rignt chunne. wuoll,

immeciatery comwnsiresm frum she tunnes exit, prevenica the jeu from
sprewcing ius normar wmcunt. Jhis ic evicent from the stunaing l'ins
micny whe right «uii showm in Figures 7 zno 20B. Phe wull wou Lhen cut
vack so that e bouiem ol the slope feol along the broken iine og shown
on Figure L. Ihls wllowed the jeu ne wprewd, thus reduciug Lie concenira-
Jien of flow plunging sercss e river channeil. Lo wug recommenaed Lhot

viie right wall Le cut brek in whils mauner cn uhe ;| reiciype.

ine tunnei, us crigirally wesignea, uprouchea Lhe river chunnel
&L u very wbrupt wngle, thus uirectin, ihe 1tow ucress woe chzpnnel.  For
fiows of 20,000 secono-feet &and iLess, Lhe Jel wuu wrnee ucsn ~he chunnel
without excessive impingement on Lhe oyposiLe cunyon wull, Fipures ZU unc
2iB. At fiows higher wriin 20,000 secona-feetl, wuter roce high along the
opposive wull for juice « ciswunce belcrc rewrning e ne river,

Figures 7 wnd 8. The normun Lolivweier ewcvVioLien or o uischarce of
& &

8




'

Hu,L00 secenc-Teen Lo 5976, whereas i liow ceensionully rewsched
cLeviouion 5995 on the canyon wull. IThe coubinea sciion of ﬂeu;hcring

sna impuct of floces coula eroue encuph meverizl from uhe culiyon wuil

o form o bur in wie river wnd moke luwure areapging operuLivns necessury.
If noy removeu, the bur woula reise the vailwater zna recuce the effective

neae on the turvines.

the splilway tunnel oU the Seminoe Lum encers the river au approximntely

Lie Lale Lipie oS ot fortes Dum. It waee shown by model nests Lhut floods

of the curaer of 5U,UU0 seconc-{eet pussing Jhrcurh she Seminoe s=illway
3 1 3 K Y

woule wush cul foront on e opposile canyon wull, end wouic sirip il
overburyell irom Lhe lomediste areus cownsuream from une tunnel.

From o onyurcusle viewpolni, 1o wis sl gesied Lol the comsnssream end
el e hovaes splalwyy tunmes be reloculed o glrect wne spiilwer low
Girecily uown ine river channel. (his soulu sherven the horizontal pend
in lhe wnne. wng reauce tne Lendency ol  flow wo spirnl wcruss lie

(0 o Lic wamed.

fLowtnile tuntes Golluelenl. Uik wulbel tlinement was chnnged,

. . . . oy g, ..
reguelng e angle of Lhe norizonuel curve from 23.57 Lo 9.75', Fijure L.

ihe Luliier wWoo eXoendec WU Teel cvomnsireen from Lue new Fol. o Uperailon

O it RCUEL SHOWEl Uie Jeo Lo De onuy puroially ciffusea os 1 oeniered

Jhe canyol was LGO nurrow, bnu dhe Lilliwater insuffilelent
Awoenergy o loe hlgher flows.  becuuse of luck of Laboraicry
“Clig ek G rlver channel on wle motel wes nel sulficient Lo
Jrdper eviiuaiicn of toilwater conciiions wiihk this arrangement
dig ednties. Fiow conclilons arounc ne horizoniac bene sere silphuly

iaproved.

e ikt owv dsel of Wneounnel wao Ml Pejiacen with open channel

in hie adterniue weoion. & parubollce ceflecvor was buils in the toniom
of' .nls secilen o L1 e Jet wnio e surface of the wuliwaser. [he
ellleclor ane the | rojoneu reLocatlon of the Lunne: wre shown on Fipure L.

bperstion of e dmcuel lnudcntet the chonge o be satisfactory for fiows

U, oo reximately ohirny chousune seconu-feern, Fi,ures 220 und 23. 4t
cloner Diowe, Ue L.ledtIel Uus nobL seep encw: L onor e conyen sufficiently
v pere el iNC g€l LeleLlsied vhe el bweLer

rvive teoclssiphie Lhe enery




sl gouges Lite viverbeos.  vart of the jet wus aeflectec upward but whe

precter poruion Ulowes slong the channel bouviom.  The resullt wus o highe

vewculyy Jet [lowing, aown the river chunnel, Figure 24. 1f the riverbed
contduea suflicieny Louse moterisl, the jet o the higher flows will
scour w hole in Uhe cnonned boitom, cresiing o ncwural soiiling pool.  ihe
bur comisirews, however, would neea L be removec frow Lhe river cnuinel

Lo prevent excessive wwilwater ol che powerhicuse.

Deveils from Jhe aesign ceparunent snowed ol if the wunnel were
reilocrled as abuve, the lusu LOU feet would be cpen chunnel insteuc of the
60 feen us consilructec on the moael. Lhe moqel wuf no. changea, since lhe
Teols .5 Wewkt Luve beet witerea very divuie.  Moreover, sLugy  shewed

vite proj esed caunge Lo be prohibitive from an econonic

wunnei uwlinement was cccepted as he inel aesign und
recommendec {or construciicon becouse:

tne cusy ol oLne plupeseG chulpe wus prohibilive.

,

<. ile byaruusle characieriscics of thie proposec ciwnge were

not enuirely saclsfaclory i wue nigher Clows.

3¢ PFiow conciilons in the river channel were ncceptuble for
uincnurges up w 20,U00 secend-feeu pussing througt the criginal
Cenigh. doreover, 'lows  jresier wul 20,00l seconc-~feel ure exLeclea

e infrequenc.

fhe generui plin wnc sections of wne spillway ws recommencea for
consLrucilen wre shewn on Figure L. Jne vervicnl seculcns ol e

Tecolfenved sl clon cesigh wre snown on Figure 2.
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FIGURE 4
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A. Looking downstream. Splilwsey discherging 30,000
second-feet

B. Looking downstream. Spiliway discharging 50,000 second-feet

KOPTES DAM SPILLVAY
Flow in Pilver Channel of 1:60 Model



Looking towird lsft canyon wnll. [lscharge = 10,000 second-feet

Looving touwarsd

YORTES DAM SPILLVAY

Flov on Left Canyon %all of 1:60 Model




FIGURE 9 [

g
LA

__NATRONA _cO.
“~ CARBON CO.

Sand- Lz

[ v - V
Aggregate | Muddy
Deposit . \

hirley

—_—
n==

.

ro ot _m
—clmeeE 3Nz

LUNITED STATES
HEPARTIVENT OF InE INTERICR
HBURL AU CF RFCLAMATION

MISSOJURI BASIN PHOJECT
NKORTES UNIT - WYOMING

L N\ KORTES DAM

i LOCATION MAP

oRAwm. SA.K SUBMITTED 7‘/’3".‘-16%

7Racec YOl | aecammrnons. . €4

c-ucnto.‘f'wg_jn" asongven. . ARl I3, . .m

)

l’mwvta_ CaLo. NOv.20,1ve5 ](44_ 0.6594




A. Looking into spiliway tunnel - Discharge =
50,000 second-feet - Showinp greater depth over right side.

Loowing into spillway tunnel - 2chary AOL,000 second-
¢pias :

Dic ' MESIs M AN

feetl - Showling

KORTEFS DAM SPILLWAY
Flow Over &pillway Crest of 1:60 Model




FIGURE (I

6153 31—

6148 31— ,~£i 615976

_N—
614331

613831~

-

616181
E16i527

~E1 615495
\&

(1614535

l—6142 58
£16156.5G)-
- 6137.58

613258

b=

L—.6127.50

£1612250

E1 61333

TRANSVERSE PROFILE AT STA.1+20.00

6130 66 —

625 66 —

-

6.20 66 —

6115 66 —

£1 6110 66

-E16146 1

£161363

TRANSVERSE PROFILE AT STA.1+4000

6106 82

610t 82 —

£1 61563~

Ave WS

6096 82 —

609! .82 —

-

£i 608682

/.../

--£1 612215

‘""fl 612073

TRANSVERSE PROFILE AT STA.1+60.00

£0627 96 1

6077 98 —

5087 98—

-~

Teradie.,
—3

Er6101 8.

,-EF 610236
s

£16062 98

__L,_:[I. 61008

TRANSVERSE PROFILE AT STA 1+ 8000

MISSOURI BASIN PROJECT
KENDRICK UNIT ~ WYOMING

KORTES DAM AND SPILLWAY
TRANSVERSE PROFILES ALONG UNCOVERED

PART OF SPILLWAY TRANSITION
OETERMINED FROM A 160 HYDRAULIC MODEL

TRANSVERSE PROFILE AT STA.1+30.00

Uy r— 611874

-

— 611374

— 610874

— 610374

[£1, 609874

TRANSVERSE PROFILE AT STA.1+50.00

£161080
21181058

—6094.90
--£16105.0
089.90

E1.6106 5

——6084 90

-

—6079 .90

£L6074.90

TRANSVERSE PROFILE AT STA. 147000

NOTES

Down in the region where the (ast four profiles were taken,
and below, the water surfoce elesotions varied becouse
of ropes playing back and forth on the surfoce The
dotted lines represent moximum and mimimum points
recorded on the made! They do not represent a protile
of the water surface ot some given instont, but meon that
of some time during the observation tne water surfoce ot
any point in the profile reached the elevations indicated by
the dotted hnes. [iisc ncre \wwas 20,000 3£ \Vicw
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FIGURE 13

&. Looking into spillway tunnel. Discharge = 20,000 second-feet.

B. Looking into spillwsy tunnel. Discharge = 30,000 second-feet.

KORTES DAM SPILLWAY
Flow Over Spillway Crest of 1:60 Model







FIGURE

£. Looking at outside of horizontal bend. Discharge = 50,000 second-feet

Looking at inside of horizontal bend. Discharge = 50,000 second-feet.

KORTES DAM SPILLWAY
Flow 1n Tunnel of 1:60 Model




Looking at inside of horizontal bend of tunnel. Discharge = 20,000 second-feet.
Note flcw across top of tunnel.

B. Looking at outside of horizontal bend of tunnel. Discharge 20,000 second-feet.

KORTES DAM SPILLRAY
Flow in Tunnel of 1:60 Model




FIGURE 18

Looking at outside of horizontal bend in tunnel. Discharge 10,000 second-feet.

Looking at inside of horizontel bend in tunnel. Discharge = 10,000 second-feet.

KORTES DAM SPILLVAY
Flov in Tunnel of 1:60 Model
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FIGURE

t. Looking downstresm - Spillway discharging 10,000 second feet.

Looking downstream - Spillway discharging 20,000 second-feet -
Showing fin along wall immediately downstream from tunnel portal.

KORTES DAM SPILLWAY
Flow in River Channel of 1:60 Model




Looking toward left canyon wall. Model dry.

L.ooxing et left canyon wall. Discharge = 20,000 second-feet.

KORTES DAM SPILLWAS
Flow on Left Canyon Wall of 1:60 Model




£. Looking upstreasm into exit of tunnel.

B. Looking downstresm. Discharge = 10,000 second-feet.

KORTES DAM SPILLWAY
Alternate Tunnel Alinement




FIGURE 23

A. Locking downstream. Discharge = 20,000 second-feet.

Looking downstream. Discharge = 30,000 second feet.

KORTES DAM SPILLWAY
Flow From Alternate Tunnel of 1:60 Model




FIGURE

A. Looking downstream. Discharge = 50,000 second-feet. Jet pene-
trates to the river bed.

Looking downstream. Discharge = 60,000 second-feet.

KORTES DAM SPILLWAY
#low From Alternate Tunnel of 1:60 Model




L. Looving at outcide of horizontel bend of tunnel. Discharge = 40,000
second-feet.

B. Looking at inside of horizontal bend of tunnel. Discharge = 40,000
second-feet.

KORTES DAM SPILLWAY
Flow in Tunnel of 1:60 Model




