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AS originally devigned the Island Park Dam ‘Sp
ficien?® capacity for:the: maxlmnm deslgned discharg
‘1rregular water: surface to;ethar with:a: cons:derab
splashlng ‘and notse existed An the converging ¢
the overflow channel with ‘the 1.3 foot oonstant diameﬁ ’t

dentated stoos«on the downstream faca of tne overflow cro
preak up the roll in tha channo], & moTe i’ ransition Hetween

the channel and converglng .ehuto;. and. by changing “tho. cross_s."
of the chute to a ‘horseshoe~ -shape" down %0 the. irrigation outlets.
The transﬁtlon from, the horsoshoei o olrcular sectron Wwes' Jdncor:
porated in the downstroam end of, tho: chute and- thlu tonde
distence into the homlzontal tunnel

In the rev1sed deslgn, the wia
guite regular and the n01se and spk

Is1end Park Dam w111 be 1ocatedtoni_ ‘ 3
north of .hishton, Idaho. The: ‘dam w1l e of- the'earthfflll yDe,
having a helght af s aporox1mately ‘Ba feet;abov 5 ' 1
will create a reserv01r having :a canacity of L
This storage will prov1de g suonlemﬂntary suppl .
1rrigated lands locgted Au the’ Upper SnaFe River”Valley 'otween

“ Ideho Fells and Asnton.- A guneral planr‘f the :dam'is shown n
figure L, o

_The snlllway 4n connect; y nd 2
w1ll con51st of -&a frae overflow orost aoprox1mqte,yf257 o t5'
somewhat roaembllng a8’ sido channol splllway excaot@that :
case, the water will spill into the channel &f° S

~also over ‘the upstroam end,  The: greatar pe
i3, on a slope -of 01097 whlch automat1caliy;
gsectionzl ares in:a downstream d*reotlon.-;
stream end “of the channel B coqverglnﬂ norseshoe shapedvchute
-will drop the water 57 feet intOva 13-Toot’ dlameter“oircular tun~.
© nel 495 feef long hav;ng . .8lope-of O. 0085.. A fransition at thé7
upstream end - 0% bhis tummel will. transform: ihe horseshoe sect % e
into the circular section. .The* dowistrean end -of the: ciroular fun-Tu‘-f;
‘nel will lsad to. ‘e’ -open trapevoxdal cnannel -which in turn: will P
discharge directly: into -the rﬂvex'below “the dem. As the’ river
“ped and canyon walls congist of ;e ‘stable Tock’ formation, it will -
not be necessary to construct . ‘stilling ;pool’ or. ﬁtructure o -

By
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low the dam during the greater part ol I
will not be in operation,. ‘the: orlgﬁnal dtversloq unnol' “be::
utilizod as shown in ‘figures 1 and ‘2. - It wil _intersectg hc sDill~
way tunnel in the 'form ‘of two-rectangular ondut yse will ;
a moxiyum capacity of 2, 500 G-f.S.-WhlGhli Equal
the . snillway capaclty.,“ T :

The Labo*atorv

r.-

1n‘Denver. A plan of the 1aboratory*- =
Water . for supplying the models‘ﬁswmeasure : ;

weir located ‘in“the end. of ;& ‘weir" tanhus Dyl byf4 feetudeep”i@h1ch

ia part1a113 beloh the laboratory floqr. From here a 6-1nch centrlfu-

i -

ralses the wator up 1n”

will nermlt.
tain:a constant head of: water on i’iﬂ tank‘

expanding cones 1nto two ‘head: reserv01rs, 1ocated 1rectly below,,,
the constant level tank.‘ Whter‘ls then supplied<to¢the models i
reetly . from these head- reservolrs.» Wlth this arrangement two S
models can ba- operated 1pmltaneously.- The overflow sectlon of :
the Island Parlcmodel ‘was: constructc 1insone;of” ‘these: -

voirs. GAfter” passlng tnrough the model the water+dollected A
B 3 fInwtq1s way.,

on the measurlng Weir was observed by two houk"gages.“

“The. Orlﬂinal Model

C A model-.of- the Island Park splllway was rade‘mo ‘B scale of
1:30. A drawing of ‘the model is shown in flgure NS The overflow
gection was constructed by ‘bending:a piece: of :sheet" metal around
‘heavy metal ribs so ‘that the. resultlng shane ‘was true-to ‘scale and
‘then soldering the sheet to the ribss ‘The ‘two* warped surfaces o
‘at the upsiroam.e end of “the; channel ‘were ‘moulded in place with
plaster of paris. The metal:ribs were: mounted ‘on - smally galvwnlzed
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that -an: auxlllary wooden floa

tions above 1it. .iThe’ auproach;to th
made to scale. was- constructed of, wo
shest metal. T

1nto 8 block. The pluces WQTG wth glued‘and screwed tm
that the bloek was intwo . halves.; Photogranh A (plate\‘
the chute at this stage of conatructlon.

material ‘to've removed was then du5 out

templates to the final’sh pﬁ.

tOgether.

outlats 1nstalled.

“The 13-fo0t clrcular tunrei<ma
sheat motel and the: ‘opon-. cut at the
the same naturlal.

gage. .
hook gage- vhlch oneraued 1n a stilllng well connecte‘ﬁ
rogervoir.. : S

 The- o'riginalff Désié,ri

Az originally- des;gned ‘lo" over thgacres ; i
flow channel was qulte satlsfaﬂtorv oxceot. for: a certaln.amount
of splashing at.the upper . cnd of the cuannol hthEJﬁEo ceusod by
the water flowing over tho: upatream ‘end - of the crest hoy
C (plate T) shows ‘tho. orlglnal channol 1ntoperation for i
mum discharge. v I
N Flow, in the. convcrglu
irregular and noisy. Winter flow1ng Ain: thc trapuz01dal seq- L
connecting the ovnrflov channel with' tho - “‘chHute wes. unusually rough
end cons1dbrablc foldlng over of the wauer surfacc existcd iuc to

“&
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« CRIGITVAL LODEL

C. OVERFLOW CHARNEL wITh
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ORICGIMNAL DESICH
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R : /A« IIPROD (OF (JONBTRUOTION
BRI - " OF (OHUTE

. ORIGIKAL CHUTE COMPLETELD AND INSTALLRED
CHUTE COVEIR HA3 BEEN REMQVID

ORIGINAL DESIGR

3



the abrupt changes in section Ln thia zone A ecidqd apcunt

A sketch ot the orlginal design of: the overflow ch nnal,isﬁ
shown in 1avout 1 (fisure 7) and a drawing of the origiga‘ hut

flcw aectlon showung a. portion of thecoriglnal circular chute, and'
photograph 2 (plate I) shows thc origlnalﬁspillway nfoneratiqnﬂ

In an endcavcr to improva thc flow 1f'bhe‘chute rectangular S
sills of different. heights were. wnstalled i1 various. positlons in. oo
the trapezoidal section. connecting “the channel’ w1thcthe ‘ehutes

' Sketeh A (figure 9) 1llustratcs one’ cf theso trlals. These's'lls

" In EnDuhGr attenmt to 1mnrovo th .f‘ow, : : :
raised 6425 Teet as shown .in-sketeh B . Tigure.9) ‘without; ';terinF-
its-horizontel position.’ This’rev1s1on raised. the water, -surface .
in the overflow channeliand przduced & noticeable_lmprovement 1n¥
the ilow in the chute. r}? SRR :

A nortion of the trapezo;dal channal ‘section. was the “filled’
in with a piece of’ ‘sheet metal as. shown in sketch o (figure q). Y
. The same slight imnrovemcnt in flow: conditions was noticeable with* -Q'
- this layout which thus axhlbited the possibility of. mov1ng tha SR
“. entire chute upstream and clim natlng a nortlon of the trap3201dal
channel sectlcn. _ 5 ' :

+

Chate B. e

as “cnute B on flgure Ba Novacf’%hat tha chute now commences at . S
uation 3+46.0 and at this point it is 9 feet above the rloor of the o

channel section. The slope of the invert down to station 3+92.17

is identicel with the origlnal.. The shape of the: chute from station

3+46.0 to station 3+76.0 however, was changed to that shown for:chute
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B on rigure ‘64 ‘As the' o-foot constant iameter" tunnel oS 1owered’
epproximately 4 ‘feet: ard ‘the- upper portion T the chu?e was! ral‘e
9 feet, it was neceasa;y S0 add a tanuantescctionﬁfrom istetio
5+92.17 ‘to station 4+03. 56.‘ Uhe ramainder‘of thetchute irom the
latter point downstream wes th'“ oT ign

at the unstraam end, Tlow 1n.tha chate,.

over the originel d0515n, was utiJl ‘ot acceptable,r

surface at 'the portel was- hlgher along the. siaeshthan*in the center
with the result that a large Tin from.each’ sid wouldifold in to=’
werd the conter as ‘the ‘water started down . the:chute This: created
& very lrrogular water surface togethar with B con51derable amount o
of splashing and n01se._ Splashing wao*stlll prevalent“at th

end of the chute. B : 5

The chute was' again rav1°ed so ‘8B to‘be ‘horseshoe: shape :in-;
section dovm to stat on 4+26 0 (see chute C flgurﬂﬁaﬂ. fThe u1ope.

tween stations 4+26.0 and 4453, 54.;_The lS—foo* ‘constant. dlameteray
tunnel remalned eircular throughout,wﬁNotice inf his: rev151on that;
the chute was .. ‘moved '12.82 feet downstrsan and; '

face with @ 1/4 to 1" slone was added@}

approachlng the portal showed 1wnrovement overuprevicus test
ever, it still lacked atablllty 1n thls zone; ;a cont:nual qurﬂe”

g“aphs B and D (plate III) show views of the spz]lway ope'atlng ét 71l}' o
‘the maximum discharge with Mehute o 1nstalled. S ’ #i;&r;_p¢

Tests .on the Ovarflow Channel

Varlovs ‘ayouts were tried in an elffort to 1mprove the flow
in the overflow channel which in furn was expected to rectify con- ;
ditions to ‘some extent in the chute. Neo actual measurements wexre

5
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4o REVISED SPILLUVAY WITH DIVIDING WALL B. DISCHARGE 5,000 SECOND-FEET
AND STEPS ON OVERFLOW SENOTON

. REVISED SPIILWAY VITH DIVIDIG WALL aner = S,
13D SPLLLUAY VITH DIvIDING i D. DISCHARGE 5,000 SiCONE-YLIT




takan ﬂuring these test
most cases. ‘Some of th
shown in figures 7,8,:
obtained with thess follows.g; >
is- shown ae layout 1 on figura V.

The dividing wall.fz

~In-an atthpt to iron. out the s'/a
at the chute portal, & dlviding wall wa installed onthe center
line of the .spillway in/ihe throatipf the ‘chute,as’ show ; 1
4 (figure 7). A very, notlceable {mprov ment was evidenced in
the oscillatory surging Was radueéd.

#

Steps on the overflow crest._#ﬁ

It was auticmpated that small steps n;the downstream face
of “the. overflow crest would tendsto ‘breal up the rolling'motlon
in the chanrel and: possibly improve “flow- conditlons farther Aowr
streem. Layouts.2:end 3 (figure 7) 1llustrate two: arrangemants
. tried-using steps with the dividing wall removed.'iTh 51118741
improve the flow- through -the, snlllway”"ln Aayout ‘2 8. rtx'n of’
the channel  floor was ‘raised for . the purpos 'fﬂreduclng the boil
at the upstream end:of the channe;i'ut“thls AT At
more pronounced than evur., e

‘8ill on cencer llne of channel. _ 

:‘} i

of the channcl floor.'
other vax1atlon of . th 1s was trlcd,

Stens and div1dinr wall.

In layouts 7 to lo, 1nclLSlVo, on;
arrangements were tried in combldatlon
the chute portal. . Also,*the s‘one and; s
was varied throughout theqa tests. - In general the 1ayouts in
which the stops: nxﬁende& the full ;ength .of the crest uroducad the
‘best flow cendltions in ‘the’ channel~and down the chute"“In other
words, layonts 9, 8, and; 14 were ‘the ‘best offthe group«with'layout_
14 the most .sati -;actory,of the tnree.i It‘should ‘be ndted that 4n
some of the later layouts 11clud1ng number 14 thetupstream 30 feet
of channel floor.was conqtructed level’ &8t alsvatlon 828543. 7 It was
found that this. revislon reduccd con;idarablv the ;boil and svlash :
causad bv the water flow1n& over the upstream end of,thu crest v

Cone Tlllots Werc 1nstallad at the downstruam enﬁ of tho crest

fo e v.’,f‘f’
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~in layouts ll 12,&anﬁ l% for thejnurpose?bf
cOYNers in thls locatlon ’Theee"'roduce !

to produce aavery rcgu
“in the chute, “The bes : s ; |
in which the steps extended ‘the ful ength of " the crcst.
layout was, “tried iwith -and ‘without ‘the dividing, w1l 1nstug1‘
the results wore‘nract1cally 1dunt1cal for, elther caso. The ;con

in the’ poorcr;»ajouts whc“c flow in tha"hannel was xzﬂogular
lateral surges: ‘buu was:0¢ﬁn ?notloeab1e vaTue 1n* hﬂ
‘cetter lajuuts 1n whlch th flo ”waS"nit ally regular nd symm_:

Ly CIm snlte of“the’ 1mprovement in,flowminl
’ 'spillway, ‘@ certain: amount of Splﬂehin31WBS‘stlll present a the
lower ‘end of . the: chute. “In‘a further effort.to/correct: this und
sireble ‘condition, the: ‘horseshoe sectlnnfwas«continuedudow -to “the'.
end of the .chute.or: statlon 4455 O transitlon from thc_horse

shoe to the ‘eireular: eectlon “in this 87 ‘4n .the
" upstream end.of ‘the 15-foot ‘constant. dlamstcr‘ﬁunnel..
remedied the snlashlng andlvurvfsatisfactorj 1ow'exlste thr ughout
the spillway. ‘Adrawing.of thewrCcoanndFd chutc 48 shown 1n‘f1gule‘
‘B and tne corresncndlnc channel layout is shown ‘85’ no.“lﬁ ;

"9-

Tho pnotographs on plates J and*VI sno
spillway, Photograph A (platﬁ V) A8 x
mended - and photogranh B :shows .1t ‘in ope, et
charge. Photogranh ‘0ion tbe -same’ nlate‘is a’ vlew 'oohlng down the
chute and D -shows .the. murlwum dlscharge flow1ng “through it Ehoto
.gravh A (plate VI) is .a closeup shoW1ng one’ of the’ dentated;*
on the overflow: crest ‘B shows the. spillway 1n 0peration “for & dzs‘

- gharge of 600 ¢ f.s.5. ‘and ; C is.a- view showing this ‘BEme ; dlscharge
7 flowing dowm ﬁhe chute. SN e ‘ - :

Attempted Revisions on tha Recommanded SDlllwa

"Lowering of . chute portal.-.ﬁ»

Ibward-the,closo ofﬂtheﬂtesting;;attempts were;madelto;dropgthc

N
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G LOUXIBG DOWH CHUTR D. LOCKING DOWHN GHUTE ITH
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PLATE VI

B. DISCHARGE 600 C..FLOW COXDITIONS IN CHUTE WITH
DISCHARGE 600 SECOND=FEZT




channel and down ° the chute con” the recommended design
plotted on figure lO. In order to show that the_sten

profile was. obtained w1th the abeps removed and the
was msasured with the steps 1nstalled.;

ateps 1nstallod.
for the two. Th

hardly. do Justlce in showmng the difference.,

:plate IV were talken: durinq the tests wjth th

those on plates V-and?VI worec taken of “the : rucommen ed |

‘the stons ‘ingtalled.. Notice the difforonce in*the,flow ‘down’
chute :in photogranhiC- (nlaue IV;) - -and nhotogranh ‘D (plate\v
ateps on the overflow crest make ‘8 remarkablefimprovamentf. i :
flow. It might have: beenvnossinle ‘to .omit. them hqd ‘the qlope fof
the chute been decreased. This, however, was: no+,done for struc—;¢;
»tural reacons. The . sudden 88y in the proflle 1ines s

‘lerge irrigation outlets. A proflle and ;some ;e
shown :on the 1ower plot for .a ‘discharge of 1940 c. Qs._“

Pressures in the" Irrigatlon:OuulatS'

Due to the umusual size of thé:irrigation'outlets,,mbre;thnn

8
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‘tion .6293.0. One of the dotted lines on flgure 12 shows this re—;ci"“

‘and this gives = coefficient -of discharge of 3.470.

ordinarv attention was paid’ to theﬁ. )f,a,‘m*"

Piezometers were installed in the walls of the outlets! :
shown in the sketch on figure’ll, for tha purnose of studying the
pressures in thease tunnels.; The :curve :on flgure ‘11 :shows ‘the ‘re-
sults of tests made :for the. condition exlstipg in. thegtuqnels.when

preasures ohserved for tests 12-1, ll-l and'll-ﬁ areﬁélso.indlf
cated on the plotted.profiles on: fiﬁurexlo. :The ‘results deflnitoly
indicate that.a pressure above atmospheri 111 ‘exist.in ‘the irr
gation outlets for all stagas of "flow: through“ he solllway.ﬁ, “

It will not be pos SlblP to pas ‘much” over hrough
the spillway as the 13-foot dianoter tunnel will not carrjtmuch ‘
over this amount. ' If ‘the spillway 'is- oparatlng ot*maximum discharge B
flow through #the irrigation tunnels must of*necessity be-cuts of . R
Should the irrigation tunnels: and soitlway :be: Operated together,
the combined dlscharge £an not much exceed 5; OOO o.f.s.

was to be efoavated to 2 feet below“lhe cresb or elavation 6298 .0 and '
the width of approach .was to ‘be as. sbown il

_ h figure ‘2.7 :The ‘head’ dls—'if; .
charge’ relation obtained ‘from: runs ‘mad on‘this layoutfis plotted" R
as a full line on Tigure 12.; sdh head of: 3, 48‘feet on - the crest ATy SR
required to get the maximmm discharge;of 5,000:¢. f.s. over the “plll-;f,"
way. The cosfficients’ of dlschargegfo ; ' =F a.
from the Tormula Q = CLH-%/2 where'L'is ithe length-of the high ;poiat
on the creat or 257.24 feet: (measurod.on ‘the® modal}andfconverted to
prototype). The coefficient:curveifor: ‘this layout? 'ialso.plottcd
as-a full line on Ligure: 12.; For maxlmum dlscharge, the’ oefficiont
ol dlscnargo is about o.Oéﬁ. 7 R :

‘During a- serics of exnerlmouts ‘on: aoproach studlos,‘thc'hOad o
dlschargb rolation -was- agoln determined for various: dlschargOs ’“”-ng
with the -approach floor: dropped to 7 :feet below ‘the -crest or; eleva—‘=“i

lation and the other is ‘the- coefrlclent of discharre curve for -this .
layout. Tor a head of 3.0 Teet on-the. crest there is-a difference
of 500 c.fus. in the dischargse using the approach floor at the two‘”
elevations. With the approach floor -at elevation ‘629%.0, a head .

of only %.20 feet is required on the crest for a maximum discharge
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The above comnar:son il)ustrates thc importance of.
signed approach to a- spillway of. bhis tyne. e s
head on (the crest was not important in;this particular ‘cas! tandfa
the expense was much 1ess ‘Torsthe; higher approach ~the floor was 4
left at elsxation 6299 O in the flnal design as ﬁhown in figure Z.Fl

In connection with the anproach studie .mentioned in th ‘bove: .
paragraph, the heaed on the: -erest. was -ohserved for depths of‘anproach _
varying froa.2 to 7. feat ‘below:the- crest'using the original”annroachs7
width., These runs were all. _mede ;8" the maximum’ discharge.“cThe o~
sulting curve is plot+ed as granh.B;Cn figurefl U The curvé ows
that the head on the crest. decreases- : e in'

- the depth of approach. e '

Varying the Width of Anproach

An attempt was made - to narrow the width or he ,nproach '
- the -approach-floor .ab elevation 6293.0. " ‘The cury ishown iin %
on figure.l3 was" obtalned usinp Vercus w1dths 0f<approach a
in the sketch “keeping the dlqchurge constant Bt S,QOOWc”f.s
curve shows that narrow1ne th ?anproach‘likewise‘nroducesaa:renmrk
ablz rise in the head on the crestweven with the:anproach floor at

elovation €296.0. ”g.fﬁh

‘ Thcse lattor tusts wer P of. 8 “somewhat:; isupplemontal; nature as.,75; ‘
the width and. depth of the annroach tozthe*flnal splllway will;re ‘
mein the same -as they ware iAn thu orlglnql desig1 (seu f1gure 2).

For g aumma.y of ;ll tests made-on?th 8 spillway, see the apnen-_f;"
dix of -this report., T s i : ;

{
!
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