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SUmmary 

As originally designed the Island Park Dam S"9illway had suf­
ficient capacity for the maximum desiened discharge but a very 
irreg11lar water surface together with a considerable amount of 
splashing and noise e�isted in the converging chute connecting 
the overflow channel with the 13-foot constant diameter tunnel. 

This undesirable action in the chute was corrected by addjng 
dentated stops on the downstream face of the overflow crest to 
]:>reak up the roll in the channel, a more gradual transition· bdween 
tho channel and converging chuto, and by changing the cross-section 
of the chute to a horseshoe· shape down to the irrigation outlets. 
The transition from the horsoshoe. to circular section was incor­
porated in the downstream end of the chute and this extondod somo 
distance into the horizontal tunnel. 

In th& revised design, the water surface in the chute was 
quite regular and the noise and splashin8 was reduced to a minimum. 

The Project 

Isla�d Park Dam will be located on Henry's Fork about 25 miles 
north of �shton, Idaho. The dam will �e of the earth fill-type 
having a hei8ht of approximately 82 feet above the river bed and 
will create a reservoir having a capacity of 110, 000 acre feet. 
This stora::e will provide a supplemontary supply of water for the 
irrigated lands located in the U�por Snake River Valley between 
Idaho Falls and Ashton. A B3neral plan of the dam is sho�n on 
figure 1. 

The S!)illwa? in connection vii th t�1e dam ( se;e figures 1 and 2) 
will co�sist of a froe overflow crast approximately 257 feet long, 
sor.,071hat rcsc:;-ibling a side chan:101 s"!)illway except that, in this 
cas·:;, foe wat�r will s-pill into tho chrmnel fro� both sides end 
also cvor tho upstr·Ja!'.: ·:md. The greater part of the channel floor 
is on a slope of 0.109? which autome.tically increases its cross­
sections.l area in a do·,vnstreaffi riirec tion. Begi:minf. at the do'.'m­
strea:-:-_ er,d of the channel, a ccnvergi :�r; horse shoe shaped chute 
will 1lron t�e water 57 feet into a 13-foot diameter circul2r tun­
nel 4?5 ieet long ha7ing a slope of 0.0085. A transition at the 
upstream end of this tunnel will transform the horseshoe sectio:-. 
into the circnlar section. The downstream end of the circul <ir tun­
nel will lead to an open trape�oidal cha1mel which in turn will 
disc:,'.'.rce d.irectl:r into the ri vcr below tho dam. J,s the river 
bed a,id canj'On Vlalls consist of a stable rock formation, it •:rill 
no t �e necessary to constr�ct a stillin� pool or structure to 
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serve a similar purpose at the end of the tunnel. The spillway 
will havo a maximum capactty of 5 , 000 c.f.s. for a hoad of approxi­
mately 3. 5 feet on the crest. 

In order to divert water from tho rese rvoir to the rive� be­
low the dam during the greater part of the year when tho spillway 
will not be in oporation, the original diversion tunnol will be 
utilized as shown in figures 1 and 2. It will intersect the spill­
way tunnel in the form of two rectangular conduits. These will have 
a maximum capacity of  2 , 500 c.f.s. which is equal to one-half of 
the spillway capacity. 

The Laboratory 

A model of the Island Park Spillway was constructed and tested 
in the laboratory located in the basement of the Old Custom House 
in Denver. A plan of  the laboratory is shown in figure 3. 

Water for supplyii1€". the mod�ls is m easured over a 90° V notch 
weir located in the end of a weir tank 6 by 1 2  by 4 feet deep , which 
is partially b oloTI the laborator:r floor .  From here a 6-inch centrifu­
gal pump having a capacity of 3 c. f.s.  raises the water up into a 
constant 1evel tank located as high as the ceiling of the lat-oratory 
will permit , A stationary skimming weir makes it possible to main­
tain a cons tant head of water on this tank . 'i'he water flows from 
the cons ta ,1t l evel tani  through calibrated gate valves, and large 
expanding cones into two head reservo irs, located directly below 
the constant  level tank. Water is then supplied to the models di­
rectly fror-, thesG head reservoirs. With this arrangement , two 
model s can } , 0  operated simult aneously. Tho overflow section of 
the Island Par:: model was con struc ted in one of these head reser­
voirs . Aft0r passic1.g tl1rou<?.'h the model , the wa ter collected in 
a sheet metal flume and flowed back to the weir , tank . In ttis �ay, 
the water v;a s  continuously remeasured and recirculated . The head 
on the measurin g  weir was ob served by two hoo!c gages. 

The Original Mod•3l 

A nodcl o f  the I sland Park spillway �as made to a scale of 
1 : 30. A dra-:,·Lv; of the !:;odel i s  shown in fir,ure 4 .  The ov·:irflow 
sec t i on  vras construc ted b :,; t ,en1 i n r: a piece of shee t metal ar0t1 .1d  
heav,: r.:o t2.l ri  o s  so tha t the re snl ti  nr sha!-'G was true to scal e imd 
t hen , sol derinf the she e t  to th e  - ribs. · The two Tiarped surfaces 
at the unstra ar.. en d of t ho c hannel were moul ded in  nlace ,, i th 
pla ster �f p':lr i s. Tho me tal ribs 'f!e:re mounted on small galvanized 
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lron angles and the whole made a very rigid and ac curate model . 
The metal channel floor was constructed lower than specified so 
that an auxiliary wooden floor could be  placed in  various posi­
tions  above i t .  The approach to the overflow crest whic h was 
made to scale was constructed of wood  and covered with light 
sheet metal . 

The converging chute which led from the downstream end of the 
overflow channel to the 13-foot c ircular tunnel was carved in  a 
laminated block of wood. Pieces of 1- by' l2-inch white pine 
boards were marked and sawed so that the greater part of the 
naterial to be removed was removed before the boards were assembled 
into a block . The pieces were then glued and screwed togethor so 
that tho block \""/'as in two hal vos. Photograph A ( plate II ) shov1s 
the chute at stage of construction. The remainder of the 
material to be removed was then dug out with the aid of pour.es and 
templates to the fi nal shape.  The two halves were then bolted 
together. A portion of the top of  the chute was made removable 
for observation purposes .  The irrigation outlets were built into 
the lower end of the chute block .  Photo�aph B { pl ate II ) shows 
one half of the chute block com!)leted with one of the irrigation 
outlets installed. 

The 13-foot circular tun..�el was rolled out of  no . 24 gage 
sheet metal and the open cut at the do•:mstrcarn end was formed wi th 
the sa.�e material . A watertight box wi th en adjustable weir was 
constructed about the downstream portal as a means of regulating 
the tailweter depth. 

Water surface measurements on the model were made wi th a poi nt 

gage . The head on the crest of the S'._) il lr.ay was observed from a 
hook gage �hich operated in a stilling well connected to th0 head 
roservoir . 

The Origi nal Desi@ 

As originally designed , flo'.··: over the crest and in the OVilr­
flo'.'7 c lnnncl ·t1as qui te sati sfactor:1 0xccpt for a certa in amount 
of S?lashing at tho upper end of tho c hannel which �as caus�d by 
the HatCJr flo0:; ing over tho upstream end of the crest.  Photogrm1h 
C ( plate I )  shons the ori Gi nal channel in operat ion for tho rr.axi ­
mum di scharcc . 

Flo·., i. n  tho convcrr,inf chuto , on tho othc:r hand , l"lf:IS rough , 
irregular emd nois�' . ·;ic. t'3r floning in the trapezoidol  sec tion 
connoctt ng the OV'..;rflo·,., chunnc;l ·;. ith the chute ',?O s unusunl ly rouc;h 
and coc1sidorabl e, foldinr� over 0f the ':"later surface exi sted duu to 
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A. ORIGINAL MODEL B .  DISCHARGE p , 000 SECOND-FEET 

C .  OVERFLOW CHANNEL WITH 
DISCF.ARGE 5 , 000 SEC OND-FEET 

ORIGINAL DESI GN 

PLATE I 



A. METHOD OF CONSTRUCTION 
OF CHUTE 

B .  ONE-HALF OF CHUTE COMPLETED 

C .  ORIGINAL CHUTE COMPLETED AND INSTALLED 
CHUTE COVER HAS BEEN REMOVED 

ORI GINAL DES I GN 

PLATE II 



,. 

the abrupt changes in section in thi s zone .  A dec i ded amount 
of splashi ng occurred at the lower end of the chute . Thi s was 
cau sed by the irregular water surface in the chute and· to some 
ex tent by the water s triking the large irrigation outle t s .  Flow 
in  t he  dovmstream portion of the 1 3-foot  cons tant di ame tor tunnel 
wa s qui te satis factory . 

A sketch of the ori gi nal design of  the overflow channel is 
shown in  layout 1 ( figur e  ? ) and a drawing of the o·rigi nel chute 
i s  shown on figure 5 .  Photograph A ( plate I )  is a view of the com-
1'.>lete t1.o del ; pho tograph C ( plate II ) i s  a closer view of  the ov-�r­
flow s e c t i c n  showing a por tion of the origi nal circular c hute ; and 
photogra�h 3 ( plate I )  shows tho origi nal 

f.

_ illway in  onera tion 
at tho maximum di scharge of 5 ,000 c . f . s . ese pic tur u s  wore taken 
';'11 th t he chute covor removed . No te the S'? ashing at the lower end 
of the chu te in  photograph B ( plate I ) .  

Prelirr�inary Revi s ion::; o n  the Or i ginal Design 

In an end3 avor to  improve the flon i !1 the chute , rectangul ar 
sHls of d.i ffere nt hei ,:hts wer e ins t all ed i n  var ious positions in 
the trapezo i dal sec t ion connec ting  the c hannel wit h  the chute .  
Sketch A ( fi G'ltre 9 )  illus tra to s o ne o f  these  trial s .  The se si l l s  
fa iled t o  i�prove the flow in  t he ,· hute . The lowor sills wore 
in0ffec ti vo , and t hl. h1 gher ones floe Jod the ove rflow channel . 

In ano thor attempt to imt1rovo the flow , the ent irG chute was 
rai s ed 6 . 25 feet a s  shomi in sketc h B ( fig11re 9 )  wi thout al tering 
i t s  hor i z ontal po si t ion . This  revi s i on rai sed the wa ter surfac e  
i n  the overflow c hannel and pro duced a no ti ceable  improvement i n  
the  flow i �1 the c hu te . 

A por t ion o f  tt 0 trarye zo i dal channe l sec tion was then fi lled 
in wi th a !) i e c e  of  she e t r.1etal a s  sho·,rn in sketc h  C ( fi gure g ) .  
The same s li r;ht imoro·rnment in  flo,.Y co ndi t i o ns wa s no t i c eabl e with 
t his  layout ·.vhi c h  thus exhi b i ted t:1e po ssi b i l i ty of mo vi nr, t he 
ent ire c hu t e  up s trea.r:: an1 o l l.r" i na t in� a nor t i on of th,1 trape zoi dal 
channel sec t i o n .  

Chut e D 
, 

r:1 0 c·, m  t c  ':V o s  nc;::: t revi sod to agree v.• i th t he s kutch  d a si gna t ccl 
as  "chut e 0· ; 11 o n  f ir.ure 5 .  No t i c e  tha t the c hu te now comr..enc e s  a t  
s tation 3+ 4G . O  anJ � t  thi s no i nt i t  i s  0 feet  ab ove tl� f loor of the 
c hanj\el sec ti o n .  The s lope ·  o f'  the i nvert d own to s tat i 011 3+ '.H�. 1 7  
i s  i denti ca l  ··Ii t h  the ori , inal . The shane o f  t h e  chute fro1;: s t : ,  tion 
3+ 46 . 0  to ::; tation  3+ ? 6 . 0  1{owever , rnr n cl� 1.mr· ed  t o  tha t  r, hown for c hu te 

4 
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B on fi�re 5 .  As the 13-foot constant diametar tunnel v,as lor,ered 
approximately 4 fee t and the upper portion of the chute was rais ed 
£1 feet , it waG nece ssary to add a ta 11t:::ent section from station 
3+ 92.17 to station tr+03.36. The remainder of the chute from the 
latter po int downstream ·.1as tho same as in the original design .  
RaisiilG the chute portal 9 feet incroased tho depth of  water in 
the overflow channol considerably. It was found however , that this 
was no t ob jectionabl e  as the overflow crost was nGt submerged and 
the added depth of water in tho channel reduced tha boil and snlash 
at the upstream end . Flow in t!1e chute , although an improven, :1:rit 
over the original design , was s t ill not acceptable. Th e  wat er 
surface &t the portal was hi gher along the sides than in the center 
with the �osult that a large f in from eac h  side would fold in to­
ward the center as the water started down the chute. Thi s created 
a very irro5ular water surfa ce together with a considerable amount 
of sp l ashin� and noise. Splashing was still prevalent at the lower 
end of th-3 chute. 

Chut'3 C 

The chute was again revised so  as to be  horsesho� shaoe in 
section dorm to  station 4+ 26. 0 ( see chute C, fieure 6) . The s lope 
of the invert on the center line remained the samo as for c hute B . 
A transition from th0 horseshoe to circular section was made be­
tween stations  4+26.0 and 4+53. 34. The 13-foot constant diamctor · 
tunnel remaine d  circular throughout . Notice in this revision that 
the chute ,,-;as moved 1 2.82 feet downstrearr. and a rounded upstream 
face w i th a 1/4 to 1 slope was added . From i nformation obtained 
from the previous te sts, the channel connectinh the overflo R sec­
tion wi th the chute was revised to a smooth converging transition 
as shown for chute C ( fir.ure 6 )  and photographs A and C ( nlate III ) . 

Flow i n  the chute showed considerable improvement after thi s 
revis i on an� a lar�e part of  the former noise was elim inated . Flow 
a-pproach.ing the portal showed i::-,provement over previo us tests ; how­
ever, it still lacked stabili t:/ in this .zone as a cont inual surce 
kept the water oscillat'inc back and forth in a direction normal to 
the directio� of  flow as it �ntered  the chute. This __revi si on di d 
not elil:1i nate the splashin3 at the lower end of the chute. Photo­
graphs ·B alld D ( plate III ) show views of the sp illway operating a t  
the maximu.rn discharge with "chute C" installed . 

Tests on the Overflow Channel 

Various layouts were tried in an effort  to improve the flow 
in the ov::;rflow channel which in turn was expected to rectify con­
d i tio ns to some extent in the chute. No actual measurements were 

5 
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A. REVISED SPILLWAY WITH DIVIDING WALL 
AND STEPS ON OVERFLOW SECTION 

C .  REVISED SPILLWAY \"/ITH DIVI DI':G WALL 
AND STEPS ON OVERFLOW SECTION 

PLATE I I I  

B .  DISCHARGE 5 , 000 SECOND-FEET 

D .  DISCHARGE 5 , 000 SECOND-FEET 



takon duri nf t hese  tests  a s  vi sual ob serva tions wore suff' i c i e;1t in 
mo s t cases . Sor.i.c o f  the mo 1.� t r epr esent a t i ve o f  the so la :;oute are  
s hown in  f i z.ure s 7 ,  8 ,  and '.) and  a bri ef di scus s i on of t he re su l ts 
ob ta ined -:, i t l':.  thc sa  follows .  The, c hannel a s  ori ginal ly desie;n od 
i s  shown as  layout l on  f i gure 7 .  

The divi ding vml l . 

In an a t tempt tc i ro n  ou t the surge s and stab i l i ze t he flow 
at  the chute por tal , a d i  vi din :; wal l was i nstalled on t he c ont ..:r 
l ine  01' "'): '; spi l lway i n  tl:le throat of  the c hute as shown i n  l a : ·out 
1 ( f i gure '? ) .  A very  not i c eab le  improvement was evi de n c ed ir: that 
the o s c illator�· surgi ng was reduced . 

S tens o n  t�u ovcrfloD c re at .  

I t  778.s  ant ic j pa ted that sr:.all s tep s o n  the downstre 8i-:o .face  
of  the ov::;1·fl ov, cre s t  wo •.1ld  tenJ t o  bre at up  th e rol linc mo ti on 
i !l t he channel and poss ibly i�prove flow co :1 di  t i ons  far ther rlown­
s trearr. .  La :vout s ;� anj :3 ( f'i ru.rc 7 ) i l lu s trate two arrangement s 
tr i ed us in� s te�s  wi th  t h9 d iv i � i n� wall re�oved . TI1c s i lls  did  
i::-,prove t � , , flo�; t hrou.·:h the  s ".) i l l,,ay . In layout 2 a portion  of 
the c hann el fl oor ,:a s  ra L:,ed  f'o r  th ::i purpose  o f  reducing the b o il 
at  the up str earr. end of  the c h ::mnel bu t thi s arrangement mudc i t 
more pr onou�c e d  thru1 ever . 

Sill on  c en � a r  l i ne of c hannel . 

In 12. : ·out 5 ( f i r-;ur �i 7 )  the s t eps wore r emo YfJ) d  from the ov ,::r­
flow cru s t  and a 1 8::"fO  tr- ianeular si l l  ,.-,as  instal led  on the c en ter 
of the c lw.11,1 01  f l oo r .  The si l l  m:' o,_r,:; d to h e  ino ffcc t tv0 &nd no 
otter var i u t ion of t� is  was tri � d . 

Stcns a� l Jivi d i nr wal l .  _..._.. _ ___ · - ·· ---------
L, l c::. 0ut �, 7 t o  1 5 , i '1c l • rn i •r c , on ·r i ::urc B un 'l 9 ,  var i o us s tc-p 

arran :enen� � w ere  tr i e d  in c o�L i �a t i on wi ti 1 the divi d inr wall at 
the c hute  ,�rtbl . �l so , t�� sl o , �  �nd stau e of  t he channel fl oor 
wa 3 var i e d  throu �hout  the s e  te s t � . In v en ? i· al , the la�ou t �  i n  
. .  • : i c '� t!'le 3tC".)f."  exteYJ.d ed  t!-1R ,\.: l �  l e n0t:c o f  the  c re s t  nron.uced.  t l·:e 
b e s t  fl o·:· .,!01 1 d i  t i o ;1 i, i r;  t :r. e  chmmcl  ·mrl do ·.m the c hute , In  o ther 
words , 1 2:-,-c '.  ts r ,  , · , and l -'i ?:ere tte  ':) e s t  of the r-ro un w i t h  la yout 
14  t ne !;1(Y 1 so L i s ;:'ac tor :. o f  F: e tr. r ,Je . It shoul .-1.. be no ted  t lr nt  in 
some of t :  r ,  :, 3. tcr l a,VO ' l � :� inc 'l. u l i n 1 '.  :1u.�J, or 1 -'l ,  tll e  up streai;i 3() fc � t  
o f  c :n:::·t s 1. '. 'J oo r ww: r c, n :-c t r 1.1c V: r\ hivol  e t  e} .wa t i on G2f3S . 3 .  I t 1/6 S 
r�, u ,1 1 t ) 1 ;.:: �  '., :; i s  r ,.:Y i s j o : 1 r · 1'-.1c 0: - 1  c o n ·� i ti<::r a'l-:, l :: t hf, bc: i l  and snl asl, 
r d \1  :::e el b : · L ', e;  ,at ·: , r fl o 1 ·r i n •'. o vur Ll-1 r; •_::1 s tr0ar ,_:w1 of t he �r , � t . 
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in layouts 11, 12, and 13 for th e purpo8e of eliminating the sharp 
corners in this location. These produced a m glieible effect on 
the flow Li. the chute . 

The Recommended .Channel Design 

A set or dentated steps was installed in various positions 
on the downstream face of the overflow crest and . these were found 
to produce a very regular and symmetrical flow in the channel and 
in the chute. The best layout of this series was no . 16 ( figure 9 ) 
in wh ich the steps extended the full length of the crest. This 
layout was tried with and without tho dividing wall installed and 
the results were practically idontical for either case . · The con­
clusion to be drawn from this is that tho dividing wall was an aid 
in the poo rer layo uts whoro flow in the channel was irregular and 
lateral surges were present , but was of no noticeable value in the 
better layouts in which the flou was initially regular and symmetrical . 

The Recommen� Chute 

In spite of the improvemen t in flow in the upper part of the 
spillway , a certain amount of s;.')lashing was still pre sent at the 
lower end of the chute. In a further effort to correct this unde­
sirable con dition ,  the hor seshoe section was continued down to the 
end o f  the chute or station 4+53 .34 .  The transition from the horse­
shoe to the circular section in th is case  was incor�orated in the 
upstream end of tho 13-foot co nstant diamJt�r tunnel. This revision 
rdmedied the splashing and vor;,r satisfactory flow existed throuehout 
the spillTiaJ. A drawing of  the recommended chute is shown in figure 
6 and tht- corres"':)ondi nf'. chennol layo ut is shown as no . 16 on fii::urc 
9 .  

The :!:)hoto gaphs o n  plates V and VI s)'iow vi ews of the recommended 
spillway. Photo graph A ( nlate ·n is a view of the spillway as recom­
mended and y,hotoe:ranh B shows it in ouera tion at t·he maxi� dis­
charre. Photogranh O on �he saI'le nlate is a vie·-1 looking down the 
chute and D shows the ,naxin:urn di scharge flowing through it. Pho�o­
granh A ( plate VI ) is a closeup showing one of the dentated steps 
on the overflow crest ; 3 shows the snillway in  operation for a dis� 
charGe of 600 c. f. s. ;  and C i s  a view 8howinf this  sa�e dis charge 
flowi I;.g dowr: the chut e. 

Atter.ipted Revisions on th<> Reconmended Spillway 

Lowering of chute portal. 

Toriar d  tho clo se of the testin8, att ,�mpts were ma de to drop the 
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A, SPILLWAY B ,  DISCHARGE 5,000 SECOND-FEET 

SAME AS R:&:: OMMENDED DESIGN EXCEPT STEPS 
ON OVERFLOW S:&::TION OMITTED 

C ,  DISCHARGE 5 ,000 SECOND-FEET 

H 
< 



A. REC<IWENDED SPILLWAY 

C .  LOOKING DOWN CHUTE 

B .  DISCHARGE 5 , 000 SECOND•FEE'r 

D.  LOOKING DOWN CHUTE WITH 
DISCHARGE 5 , 000 SECOND-FEET 

RECOMMENDED DESIGN 

PLATE V 



A. OVERFLOW CHANNEL SHOWING 
DENTATED STEP 

B DISCHARGE 600 SECOND-FEET C .  FLOW C ONDITIONS IN CHUTE VIITH 
PISCHARGE 600 SEC OND-FEET 

REC OMMENDED DES IGN 

PU.TE VI 



· ,c  

portal ot the ch�te to two posi tions , namely , elevat ion 6281 . 7  and 
6283.0 .  With the crest of t.he chute at elevatl'on 6281 . 7  the flow 
was ,impai�ed. The� was l�ttle difference in the flow when tpe 
crest of . the_ chute was at elel\ration 6283 .• 0 or 6284.0 .  The design 
department decided to· .leave the portal at  elevation 6284.0 . . . I 

_ Transition in lower end of chute .  

lt _ was desired to COJ1]1119noe · the · horseshoe.to-circular transi­
tion in the chute · at station 4+41 .56 (. see fi�-ure 2 ) . which is some­
what _d_ownstream from the one shown- for chute C in figure 6 .  Note 
.that the stationing is different on the two drawings.  The lower 
end of the model ,..s revised to simulate this design. This transi­
tion will work sati sfactorily providing it is extended 30 or 40 
feet into the horizontal tunnel . If made much shorter than this ,  
splashing will undoubtedly occur 1n this region. 

Water Surface Profil es 

Water surface profiles and sections which were taken in the 
channel and down the chute on the racomm.ended design are shown · 
plotted on fiG11re 10. In order to show that the ste�s on the over­
flow crest are indispensible for good flo� conditions , tho . upper 
nrotile was obtained ·with the steps rernoved and tho lowor profile  
was measured with the steps installod·. For tho maximum di schargo 
ot 5 , 000 c . r . s . , vary littlo di fference 0xi s tod botwecn th0 two 
in  the shapo of tho _wator · surfaco in the ovorflow channol . Nat­
urally , tho water surface �as slightly higher in tho layout �i th tho 
stops installed. Fl.ow down the chute however , vari ed cons iderably 
for the two .  The sections in the chute for the test with the s teps 
installed are much more regular and symmetric al than for those ob ­
tained  from the test made with the s�eps omitted .  The secti ons · 
hardly do justice  in showing the diff'erence . The photographs on 
:i;,la te_ IV were taken during the tests with the step s  removed · and 
tho se on :pla tea V and VI wore takan of the rocornrr:ended design wi th 
tho stou s inst�lled . Nc tic o the differonco in tho flow down t he 
chute 1� photo£ra�h C ( :i;,late IV ) and ryhotograph D ( plate V ) . Tho 
stens on - the overflow crest make a remarkabl e  improvement in tae 
flo�. I t  mi�ht have been po ssi�le to omi t them had the s�ope of 
the chute been decreased .  Thi s , however , was not done for struc ­
tural reasons . The sudden sag in the profi:).e l ines in the lo11 er 
�ortion of  the c hute on figure 10 was �reduced by the unusual ly 
iarge irriBation ou tlets . A profi le and some sections are also 
shown on the lower ,1o t for a d i scharge of 1940 c . f , s .  

Pressures in the Irriga tion Outl�t s 

Due to the unusual si ze of 'j;�e irr�gat ion outle.t s ,  more than 
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ord i nary atten t i on wa s pai d  to them.  

Pie zometers were i ns talled in the �alls of the  outl et s , as  
shown i n  the ske tc h  on figure 11 , for the purpo se of  studying t he 
pressure s in the se tunnel s .  The curve on f i e�re 11 · shows the re­
sul ts o f  te s ts made for the c ondi t i on exi st ing in the tunnel s  when 
the s� illway was operating at various d i scharges wi th the outl et 
tunnel s  s hut down . Tho average prossur e s  in  feet of water meas­
ured abov e  elevation 6229 . 5  ( converted into pro to type value s ) are 
plot ted Tii t h  respec t t o  the di scharge t hrough t he spi l lway . · The 
pressure s ob served for te s t s  1 2-1 , 11-1 , and 11-5 are a l so indi ­
ca ted on the plot ted prof i l es on fi t�ure 1 0 .  The re sul ts defi ni tely 
indi cato  that a pre s sure above a tmo spher ic  wi ll exi s t  i n  the irri ­
gat i o n  ou tl� t s  for all s taGe s  of  flow through the sp i l lway .  

I t  v,i l l  no t b e  pos s ib l e  to pa ss mu c h  over 5 , 000 c . r .  s .  throueh 
the sp illway as the 1 3-foot di a�e ter tunnel wi ll not c arry much 
over thi s amount . If  t he s-pi ll"lay i s  operat i ng at  maximum di s c ha ,·Gf3 , 
flow t hrouc:;h the irriga tion  tun.:,el s  must  of ne c e s s i ty b e  cu t off . 
Sho�1l d the · irr isa tion tu nnel s and s-:i i llway o c  operated  tofether , 
the comb ine d di scharf;e can not muc h  exc e e d  5 , 000 c . f . s .  

'i'he Head Di sc l ,arge Rela t i o n  and the Coeffi c i. en t  o f  Di s c harge 

As ori ci nallr  de s i ened , the aJr,roa ch  to the overflow cres t 
was to  be czcavated  t o  2 fee t below  the c re s t  or el eva tion 6 2gs . o  an d 
the wi dt } ;  of approa c h  was to b e  e s  s hown i : : f i cu re 2 .  The h ea ri  d i s­
c harge reh: t i o n  ob ta in ed from run s  made on t hi s  l ayou t i s  plot ted 
a s  a full l i :10 o n  f i rrure l Z . a he ad of 3 . 48 fee t o n the cre st  r,a s 
req • t i re d  t o  � t  t he maxi. mum :l i s char.s:;e of 5 , 000 c . f . s .  over t he sp i ll ­
way .  The c o .3ffi c i. en t s o f  di s c 1:ar ,'"'.e for the above ru n� wer e c o:-: rm t -:: d  
from t he for:rr.ula � = CLE 3/2 whor e L i s t h o  l engt h  of. the r:i gh point  
on  the cre s t  or 257 . 24 fee t ( me a s ur ..:; d  on the mo del a nd c onv er ted  tc  
nro to type ) .  'l'h e c o effi c i en t  curve fo r thi s l a you t '  i s  a l so pl o t t1::d  
a :; a full  l '\ ne on  f L-:ure 1 ,) .  Fo 1· .:naximu.'r'. di s c har�e , tho c o e ff i c i e nt 
of  d i sc }iargo i s  a b ou t.  3 . 0 - � .5 . 

Dur i n ,,.. a s cri .:: s  o f  c x:·i er 5 !"".::u t s  o n  a ,·rproG.c !'"i stud i .J s , t r. J  Lu: ,1 
di sc 11ar eci r 0la U on w a s  a,o:o. i n J .; t�rmi nc cl for var i 0u s  d i s c hn r (n s  
·.v i th tho a� ,:1roach  fl oor dropped t o  7 f e e t  r el o ·•: the  c re s t  o r  e l r? v a ­
t i on 62C1 3 . :.; . Ol!e o f  t he do t t � d  l i ne s  o n  fi cu re 1 :- s 1 : o •:1 s t h e  r e ­
lat i o n  ar- d t : 1 ,2 o th er i s  the co effi c i e n t  c f  d i s c h arr:e c urve for t. \·· i s  
l ayou t . ?,_, J · a he ad o f  3 . 0  fee t on t he c r e s t  t h er e  i s  a di f !"cro nc e 
o f  500 c . f  . s .  i n th iJ  d i s cha rr,3 u s i nr:; the  approa c h  fl oor a t  t he t. 710 

eleva t i ons . iii th t h e  a n.r,roac h floor a t  el eYa t i o :1 6203 . 0 , a � :ea ,1  
ot' o aly �', . 20 fee t i s  req u i r c, d  on the cre s t for a max i mtIBJ d i s c : ·,at• f·o 
and t h i s  Gi Ve s  a co effi c i ent o f  di s c harce of 3 . 4? 0 .  

g 



' . 
· ,  

1000 2000 3000 4000 5000 

1 1 I I 1 1  I 1 1 1 J I  I 1 1  I J ffbt �,s��A�G�- \N� C�-� 1 · 1 . 1 I· 1 1  l J 1 1 1 1 - 1 1 13-411 
' I  I t i  L,..,t""" 

� 'i' lll"  (Jt-" 1----rr 

1-,,11-+-+--+--t-Coeff.ici_ent · curve for �-+--+--t-Oischarge . curve for__:u��q.;+-+-:J:-.++++-t-t-HH� Approach _ _ ot . El_. 6�9.8.C?-- - A.ppr�oc;h -�' .El.. 6�98.,o· ��--J.-4-�4-,+¥-+-:'IH-t-t-;-;-,r-, 

t; st51 I I I · I I 1 I I .I I I ] r l .I I � I ·:f : I I I I 1ffl1 � f i�f I , I I �4 I � I 1 1 1  I r. I. I l&J , "ii' .,,,.... - - 1 -r, 11.. - . I ... . � · � xi� 

z . , - · .... , , ,,,. ·  . Li - · I W  � . · � .  
· 

� 
... I � . . - �  . .  � 

f3 2 • � � -- ,., '."'nischarge curve for � · / M Coefficient - curve f.or . 
ct: •• · � � �,,,.. ..... ""E _ _  .. � Approach ot El. 6295' ... � � '!' -.. -Approach at El. 8293:t;:tj 0 . ;, �- - I..... . ; - . I . I I I J .. � ...11111 ..... • .. , , .  .. -J z ,,.� "" . " "" I I I -0 , ,.. . -- ,. 

_ ,,,- . •  ,,,.. i--- . _ Q = C L H 
I · I I I I I I I 

O ,,,,. . .,,,. - ·  · · • 2 

C 1 5  � "".; ' - . ...... �  L = Length of High Point  of_ 
� · �.,,.� � �  �- . - . Crest = 257

,
.24 Feet . L 

� �  -- ..... I I I I I I I I I 

� . Li,,- .,..... I)(• �- -
k _,_v· 

·01 lJ1J J � --1-l 11-rl I I I I I I I I I I I I 1 - I I I 

0 5 t I I I I I I I I I I I I I I I l I I I I · I I I I I I I ·  I · 2.a 2.9 a.o a. 1 a .2 
COEFFICIENT OF DISCHARGE 

S.3 a.4 a.e · 
0 £ PAIIT'MENT - . OP' THE INTERIOR 

BUREA U. OF RIE CLA MATION 
U PPER SNAKE IIIY!'R PR0 JECT-IDAH0 

HYDRAULIC . MODEL STUDIE S  'Tl 
ISLAND PARK DAM SPILLWAY c5 

.RELATION OF HEAD ON CREST TO C 
DISCHARGE AND COEFFICIENT OF DISCHARGE � 

DIIAWN • ./;�·JL . . . . .. . . SU8MITTED . .J·.&. . . . . . -
TRACED.�11: . . . . . . . .  R•COMMENDfD . . . IO 
CHECKED • .  �·-'!-:� • • . • APPIIOVEO . . .  "!' 

- -

DENYEfl9 COI.O. 6 • 4•.J5. 



5.o--........ ...---,---, 

4.81 I I 11 I I I 

\ 
4.61 I I I \ I I I 

I I I \I I I 
1 

I I I I I I 

-Sta . 2+31 
� ,-Orig inal Wa ll 
� _,, false Wolf 

l--r--- - --.t' 
I 

I - -
1 I 

- -

V I El .  6293.0 - - - - -- .i. 
I I 
.__, ______________ ..,: -+ 

1- � 
I : ]_ 
I I 

V I E l .  6293.0 - -- -- 1 1-. I ___ __ ... 

en �+-t-t-n-n � 4. 
u L�+-t,17 

I I - -- - - I 
j I - ----1 I 

-- t- \ I 
I I 

� 3eL.i-+--+-+-t\-r17 
I . I 

i 3.�J��+-+-+-1�f-t-rJ=CI+� 
'--Original Wal l  

Orig ina l  �I� 
3., .. "-
3.21 l I I I I I I I - f:t4.--l b I 

GRAPH A 

3.00 10 
Q = 5000 c. f. s. 

20 30 40 - : 50 
DIMENSION Y IN  FEET 

60 70 

t 

CURVE SHOWING RELAT IO N  OF W I DTH OF APPROACH 
TO THE HEAD O N  THE CREST. 

APPROACH FLOOR WAS AT ELEV. 6293.0 

ti 
Ill 
IL 

!= 
� 
fl) 
-111 C u 
z 
0 
0 
C 
Ill 
% 

�7 

3.: 

3.5 

3. -

3.3 

� -

3.1 

3 ·  

/ 
�v 

-
J.,., ,,. 

a-_ 

GRAPH B 
Q =5000 c. f. s . - - ---- . . -

. \ 

. 
j , 

/ '  
/ 

ELEVATION OF APPROACH FLOOR 
CURVE SHOW ING RELAT ION 
OF DEPTH OF APPROACH TO 

THE HEAD ON THE -CREST. 

99 

APPROACH WALLS AS ORIGINALLY DESIGNED 
I --- A - - · - - - · - -- -- · - · - - - - - · - -

,. -
G) 
C 



. , 

The above comparison illus trates the importance of a well de­
signed approach to a spillway of this  tY:9e . As providing a minimum 
head on the crest was not important in thi s partioular case and as  
the expense was much less for the higher a,proach , the floor was 
left at elevation 6298 .0 in the final design as shown in figure 2 .  

Varying the Depth o f  APproach 

In connection with the a"9proac.h studies mentioned in the above 
paragraph, the head on the crest was opserved for depths of approach 
varying frO!:l 2 to 7 feet below the .  crest using the original apnroach 
width. These runs were all made at the maximum discharge . The re­
sulting curvo is plotted as gra-ph B on figure 13 . The curve shons 
that the head on the crest decreases rapidly with an increase in 
the depth of approach . 

Varying the Width of Anproach 

An attempt was made to narrow the width of the approach leaving 
_ the approach floor_ i at elevation 6293.0 .  The curve shown in �at;>h A 
on figure 13 was olt>tained using various wi dths of approach as shown 
in the 

.

sketch kee

,
. 

ng t�e discharge cor�tant at 5 , 000 c . r . s . Thi s 
curve shows that rrowing the approach likewise produces a remark­
abla rise in the h d on the crest even with the approach floor at 

· elevation 6293 .0 .  . · 

These la�tor tests were of a somewhat supplemontal nature , as 
the width and depth of the a-pproach to tho final spillway Will re­
main the samo as they were in the original design ( see figure 2 ) . 

For a SUI!lmary of all tests made on thi's spillway , see the .ap'!)en­
dix- of this report . 
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A ex, - -1 . Fig. _ no . ? .  Layout no . 3 .  + L-1, s ill , l'· .i. p: . 6 hi gh c ircu- Tr 
I 

, al'ls i tion in  chuto so ri s  to ent er cir-
I 

at c l .  
I 

r_;::Tt e C l ar 1 1 c u  a:. ·.:;uar .. e • U:c.s::,,� :-�.ie: tri c :il  flow i n  62g � . 5 F ' 

I ! · C��;e
6

C 
c hannel but quiet surface to chute . 

I 
Flo':. -!;h.:-u chute po or and splashy at 

l J 
ontru.11c ·J to tunnel . 2-IP-2 :. Addi -

j 
tion o f  divi ding wall  on • at check 

L 
wall s traightens unsynnctri cal f low 

_ _ _ _ __ _ _ __ _ _ _ _ _ _ _  . _ _ ... _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ 
from channel to Rive quieter flow thru - - - - -- - -.-- - - - - - - - - - - - -



Discharge 
Test no. in c . f . s .  Anproach Channel 

2-IP-( 1&2 ) 
( cont. ) 

2-IP-38 5, 000 As l-IP-8 Original 
+ ,D.  sill 
at ol . 
629 2 . 5  

-
2-IP-3b 5 , 000 As l-IP-8 Original 

-3c + �  sill 
at el . 
6289 . 5  

' --
2-IP-3d 5, 000 As· l-IP-8 Fig . ? 

. Layout 2 

APPE�-IDIX ( Continued ) 
ISLA.ND P.f.RK DAM SPILL-;JAY 

Log of Tests 

Transition 
in chute Chock wall 

Fig. ·6 9 .o rt . 
Chute C hi gh 

I 

Fig. 6 9 . 0  :rt . 
Chute C high 

Fig .  6 9 . 0 t't .  
Chute C h:igh 

Chute 

Fig. 6 
Chute C 

Fig. 6 
Chute C 

Fig. 6 
Chute c 

Remarks 

chute • . · Raising crest El . 1 .9 ' does 
not improve flow thru chute . ·-

Fig. e ,  layout no . 9·. Rough tlow in 
chute prob�bly duo to steep gradi•nt 
of . chute .:t.Low im:provod . over flow d 
2-IP-l . 

. 

( b )  Di vi ding wall as ( �IP-3a) . , Flow 
in channel is more symmetrical . Flow 
thru model is  quieter. 

( c )  CUtott 34. 4  tt . fror.i upstream end 
of A sill & added circular fillets 
to trapezoidal section • .  Flow sur-
race thru the transition &: _-.chute 
smoother than previous run. Flow at 
upstream end of channel poor . 

Cause larger fin at upstrea,� end ot 
channel . Poor flow conditions • 



Di sc harpe 
Te s t  no . i n  c . f . s .  An...,roar:h  C 1 :a-mel 

3-IP-l 5 , 000 .'>. S l -IP-8 F i g .  7 
La : ·o · :t  4 

-
3-IP-2 :::- , U :)O As 1-I?-B Fi .-"--: . 7 

La:.;ou t 6 

3-IP-3 5 , 000 . . \. s l -IP-8 Fi ?; •  8 
Lnyo �1t 1 :)  

3-IP-4a 5 , ·JOO J As l - IP-8 Floor as 

! 
3-IP-:5 &:� 
6.. s i l l  

! ,'3 t ,; l .  

I I I 62f:, S . C  

3-IP-4b l 5 , 000 J...s l -IP-8 ? i .n, • 8 .  
I 

I 
La /<)U t 7 

I 
I 

I 

I 

I 

APP3TIDIX ( Co� ti nuod ) 
ISL.AND Pl..Rl � DAt{ SPILL, .:AY 

Lo� of Tests  

I'rar:.s i ti on  l 
i n  c hu t e  Cli.ecl': TTall  

F i g. 6 9 . 0 ft . 
C�uto  C hi r--:h 

.,.., . · i..1 l f': e G 'J . J f t . 
Chu te C hi �h 

Fi �. 6 9 . 0  ft . 
C::u t0  C hi g�1 

:F ' i t� - 6 9 . 0 ft . 
Chu t o  C h i c:h 

Fi e: . 6 9 . 0  ft . 
i C: 1u ta  C high 

I 

Chute Remarks 

Fig. 6 Dubbl ing act ion a t  TJ. S .  end of chan-
Chu te C nol imnroved sl ir-htly . Flow thru 

model show s no ir:rprov ,)lnent . 

F i g. 6 Flow thru model unsyr.Jr:!,J tric al , rougher 
C�utc C & noi sier than prc:viou.s run . 

Fir· .  6 Flow shows no improvcmcn t . Sill not 
Chute C effe ctive in  thi s pos i t ion . 

F i g .  6 Flow thru c hannel good , thru chuto 
Chute C fa ir & still ind icates that chute 

drops too qui etly &. t·crr"ns too sharp-
ly a t  bot tom. 

Fi g. 6 Fil lot reduc es  bubbl i ric action at  up-
Chut.:: C strsam end of' spi ll,:ay clw.nnt3l -r1ow 

r:i onji ti cins f air throu r:hout . 



Test no. 

3-IP-5 

3-IP-£> 

4-IP-l 

APP .. :�N'DIX . ( Continued )  
ISLAND P.:...R!C DAM SPILLWAY 

Log ot Tosts 

Discharge Transition 

, . 

in . c . t .  a .  A:pnroaoh ChannJ..!--1...,_,in;;;;;..;c .. h_u_te ___ --1_0h.;;;e_,c,_k .... w..,al ... l...,. ......... oh_u_t_e __ ,._ ______ R;;
.
em.;;;;;;;e;:;.r,;;k,;;,s ________ � 

5 , 000 

5 , 000 

5 , 000 

As l-IP-8 Fig. 7 Fig. 6 
ILaYout 5 Chute C 

As l-IP-8 Fig. 8 Fig. 6 
Layout 8 Chute C 

As l-IP-8 Fig. 8 t Fig. 6 
Layout 11  Chute C 

9.0 tt ._ 
high 

9e0 ft . 
high 

I 

I. 9 .0 tt . 
high 

i 

Fig . 6 Sill not effective .  Cryan irrigation 
Chute O tunnels caus� 2r9lashy & tinny sur­

face at entrance to straight· tunnel. 

Fig. 6 
Chute C 

Sill too low on spillway ·race to be 
effective . 

- · 

Fig. 6 Channel flow unsl1m11etrical. Flow 
Chute C tbruout not as good as 3-IP-48.. 

.l:'J.a'te .uI 
4-IP-2 5 , 000 As l-IP-8 Fig. 8 I Fig. 6 I 9 . 0  ft . Fig. 6 Flow much improved hut no t as quiet  
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4-IP-3 5 , 000 
I . f 

As l-IP-8 Fig. 9 
I 

Fig. 6 
j 

9 . 0  ft . 
high 

Fig. 6 Flow in channel slig.�tly ttnsymmetr1-
Chute C cal . Flow condit ions thruout best 

yet . _
Layou t 13

1 

Chute C 

1 

i-----t-- -· .  ---+-1 ---+1----+--- i + 
4.-IP-4 I 5 , 000 ' .As l-IP-8 Fig . g j Fig. 6 1

1

. � . o  ft.· j
,
· Fig .  6 Rougher & sulashier flo·;r t!1ru 

I l !Layout 13 j Chute C high Chute C , & chute than previous r.rn. 
cha:mel 

. . mo s { ll , 
I: 

I 
, _____ ...1; ____ __._i _____ ! _____ � __ _j__--e-__ ...... 1 ____ __. _____ .-1,f ___________ _;;,� ________ __ 



�est no . 

1

4-IP-5 

Di sc ha rge 
i n  c . f . s .  Approac h  Channel 

5 , 000 As l-IP-8 F ig . 9 
Layout 13 
+ sill  El . 
6289 . 4  

APPENDIX ( Conti nued. } 
ISLAI--J"D PARK DAM SPILLWAY 

Log of Tests  

Transiti on 
in  chute Check wall Chute Remarks 

�1--_;�•--....;...--1------===;,;:;_---·--------1 

Fig . 6 
Chute C 9 . 0- ft . 

high 
F i g. 6 
Chute C 

Sill 2 '  x 4 '  full  lencth of fl1') illway . 
3est  water surface thru raodel least 
amount of noise  thru chute . Sill 
very effec tive in  thi s  �osit ion . 
Rough flow at entrance to s traight 
tunnel , probably due to transi ti on 
i n  bot tom of chute . 

1------t-------+-------t---·--t-------1--------------+---------------------� 
5-IP-l 5 , 000 

5-IP-2 5 , 000 

Fla t ap­
proac h 
area con­
stant but 
excavated 
5 '  deeper 
El . 6293 

Fi g. 9 
Layout 14 

As 5-IP-l Fi g. 9 
Layout 14 
No sill 

Fig. 6 
Rec . de­
s ign 

Fig. 6 
Rec . de­
s ign 

'J . O  f t .  
high 

9 . 0 ft . 
high 

Fi g.  6 
. Rec .  des ign 

complete 
horseshoe 
section 

Fi g .  6 
Rec . design 

�ater surface t hru model b e st ob tain­
ed .  Irr igat i on tun.nel openings have 
l i ttle effec t  on flow at max . Q ,  a bit 
splashy at low flowc . Divi di ng  wall 
removed with little  effect on flow 
thru chute . 

Flow noi sy.  Splashy & rough water 
surface thruout mo del '.7l. th roller 
tjl)O flow in  channel . Div i ding wall 
i n  or out has li  t tlc effec t on flow . 
Modal rorks very '$OOd for 3/ 4 max. Q • .  

1------1------+------t--·----+------t------�------1- -------------·-------1 
5-IP-3 5 , 000 As 5-IP-l Fi g. 9 

Layout 15 
Fi g .  6 
Rec . de­
si gn 

9 . 0  ft . 
high 

Fie.  6 
Rec . do­
sign 

Unstable roller i n  channel changing 
t'rom side to si de .  Rough & noi.ay 
flow thru chute . Removal of divid­
i ng wall gives rouP.her flow at bot-

L ,... . l 



Di scharge 
Test no. in c .f . s . Annroach 

5-IP-4 5 , 000 As 5-IP-l 

1 5-IP-5 5 , 000 As 5-IP-l 

-
5-IP-6 5 , 000 As 5-IP-l 

15-IP-? 5 , 000 A.s 5-IP-l 

i 

APPENDIX ( Continued ) 
ISLAi·.rD P.b.m: DA?· ·' SPILLWAY 

Log of Test s  

Transition 
Channel in chute Check wall 

Fig . 9 Fig. 6 9 . 0 ft . 
Layout 15 Rec . de- high 
Note re- si gn 
marks 

Fi g. 9 Fig . 6 9 . 0  ft . 
Layout 14 Rec .  de- high 
Note re- sign 
marks 

, 
Fig. 9 Fi g. 6 9 . 0  ft . 
Layout 14 Rec. de- high 
�tote re- sign 
marks 

As 5-IP-6 Fi e. 6 9 . 0  ft . 
Note 1 .. e- Rec . d e- high 
marks sign 

I ' ! 

Chute Remarks 

Fig.  6 No dividing wal l .  Two mne wall slop-
Rec . de- ing 1-1/4 : 3 ,  fro� botto� co�ner ot 
sign approach to hei ght of chec� wall & 

extending from check wall to 15 ' U.S. 
added . Flow no improYe.rnent over 5-� ·-

Fig. 6 Cu t 30 ' from U. S .  & 20 ' from D.S.  Tip 
Rec. de- of sill very ineffective . Flow con- · 

sign ditions are poor .  

Fig. 6 Cut sill into 5 '  teeth, ylaced them �n 
Rec . de- 10 ' centers with tops at El . 6289.4. 
sign Flow unstable in chnnnel , rough thru 

chute . Teeth too lovi. Dividing wall 
removed with little effect . - --

l"i g. 6 Addeda row of teeth abov3 saps o-t lOWISr 
Rec .  de- row with tops at El . 6293.4. Flow in 
sign channel very smooth.  Flow thru chute 

fai r .  Dividing wall r3I!loved with lit-

I 
tle effect on flo'.V thru chute. 

.. 



- --
.. ,. _ ----'-=='=··--· �-- ---�-

Di scharge 
Te st no . ir-. c . f. s. Approach 

5-IP-8 5, 000 As 5-IP-l 
I 

5-IP-9 5 , 000 As 5-IP-l 

5-IP-1-J 5, 000 As 5-IP-l 

1
5-IP-ll 5 , 000 As 5-IP-l 

I 

6-IP- ( 1-10 ) 5 , 000 As 5-IP-l 

� "-. 
. .  , ,.......  '\ 

ChaIL'1el 

As 5-IP-7 
Note re-
marks 

As 5-IP-2 
No te re-
mark 

Fig. g 
Layout 16  

Fig. g 
Layout 16 

Fig. g 
Layout 16 

APPru'IDIX ( Continued ) 
ISL.tmD PARK DM' SPILL�!A:'" 

Log of Tests 

Transition 
in chute Check •vall 

Fig . 6 9 . 0  ft. 
Rec. de- high 
si G-'1 

- -
Fi g. 6 9 . 0 ft . 
Rec .  d e-

I 
high 

sir.;n 

-+-
I 

Fie; . 6 9 . o  rt . 
Rec .  de- high 
sign 

Fig. 6 9 . 0 ft . 
Bee . de- · hi gh 
sign 

Fig.  5 9 . 0 ft.  
Rec . de- hi gh 
si gn 

Chute 

Fie. 5 
Rec .  de-
sign 

F:i_G• 6 
Rec . de-
sign 

Fig. e 
Rec . de-
sign 

Fig. 6 
Rec . de-
sign 

Ti' .  . ig. 6 
Rec .  de-
sign 

; 

-
Remarks 

Removed lower rmv of' teeth . Flow be-
comes rougher & snlas11ier thruout 
model . 

-
Raised floor 3 . 5 ' at check wall . 

Change not effective . Rougher f'low 
than in 5-IP-2 .  

-
Smooth surface in channel . :3est flow 

conditions thru chute -.n. th minimum of 
noise & splash . Best results so far. 
Removal of dividing wall has little 
effect on flow condit�ons .  

-
With temporary sides  i t  was found that 

annroach channel could be narrowed 
ver y little without rais ing the pond 
level . 

"'li th t8mporary walls channel of ap-
proach �as narrowed & offoct on pond 
level was noted . Flow thru cbannel & 
chute show little chan30. For changes 
in approach c hanncl soe fig. 

. �  -- a ·--• 
13 • 

. -



Di sc harr:e 
Te s t  no . i : 1  c . f . s .  

'7 -IP- (  1 -4 )  5 , 000 

H-IP- !:i , 000 
( l . ,  & 9 )  ,, 

__ _l 
t i- I P-9  0-!:i , OC ,J 

...____ ___ _ ___ --- ---
�l - l P- 1 1� · ) - ! ) , l)00 

L 

Annroach 

As 5- IP-l 

As �J -IP-1 

As 5-IP-l 

As  5- IP-l 

Chan..'1Cl 

F i e: .  V 
Layout �- G 
No te re-
nmr�: s  

-- -
F i r: .  9 
Lr.:.::ou t 

Fi /'; .  �l 

Layou t 

lG  

1 6  

-- - --
F i e; .  n 

Layout l o  

APPE�IDIX ( Con t i nued ) 
ISLAND PAHK DAi\"1 SPILL" '.'AY 

Log of  'rests  

'T'ranni  t ion 
in c hute Chee 1 :  ·:m l l  

F i ,� .  6 g .  0 ft . 
nee . de- h i t:h 
s i r:n 

F i r, . 6 9 . 0  rt . 
Rec . De - h i  , ;h  
: 1 i 91 

F :L r: .  6 '.l . O  f t .  
Re c . de - h i  {!;ll 

s i  ?:n 

7i {:: . 6 � ' . 0 f t . 
Rec • .:J e- h i r:h 
s i �n 

Chu te 

Ii1 i r� . 6 
Rec . de-
:, i {.�n 

]" l t� - 6 
nee . d e-
s i r�n 

l;' i i : - 6 
Hoc . de-
f3 j !''::1 

F i p;. 6 
Ii.cc . de-
.�; ii_:n 

Remarkn 

Bl ocked o f f  ups t:rem! '  onr1 n f'  horseshoe 
spi l lway . Ver y unsy.:rrr:u tr i c al flow thru 
c hannel  w i th resul  t j_n r� poor fl ow thru 
c hute . Probab l :' r l 1 t c  to •rn symme tri eal 
approa c h  con  d i  t i  (; 1 , ::1 to t ·,10 s i des  of  
sn i l lwriy . 

-----
See F i � .  B 
DeTJ th of  approac l i  los f.r nned by  2 . 5 ' f i l ls 

of  sand on the fla t .  Ver .r l i t tlC;;  t;:: f-

fee t o n  flOYI t hru !:IO ' iel . Increase  in  
de pth  o f  a pnro a e >  r�ivc decrease  i n  
hea d .  

I rr i ca t i on tunnel or; ;� 1 1 j_ n i:-i:o :na <lc c ircu-
lar i n  T)lan . B'l or.• 8. t low d i  nc  harges 
s !10w ver y 

' '! i t : :  A ..... o t' '>/,, 

l i  t tl o  i � nr;rov er.-lo�t . 
------

2 , 500 C . f 11 S t"'lru tu!"me]s 
flow 8. t b o t ton ot c : : 1 i tc  i ·:,,;>r:;veu.  :for 
all d i s c har r;e 5 , u :]ne n ia �. l :, ·  t ri \� low  � -
Recor:1..'"· i C !�d tu::ne l s  b o  l e s s  hi r: :; .. ,.,_ wider 
to tako U!) I'u l l  bo t to::: -:ri dth  of  horse-
shoo . A 1 . 25 '  l i. p  tr i ccl above top of' 
irr i ga t i on t: mnols - No t eff'ec t i ve .  



Di scharge 
Tes t  no . i:-:  c . f . s .  lrnnroac h 

9-IP- 650-5000 As  5-IP-l 
( 1-R ) 

10-IP- ( l -5 ) ;) , 000 J.s 5-IP-l 

' 

11-IP- ( l-8 )  580-5000 Ori gi nal 

1 2-IP-l I , 5 , ()00 Or i ginal 
! 

I 
I ' I t --- _._ 

APP�i':)IX ( Co�ti �u0d ) 
ISLPJW 0i'L�K D.Al''. SPILL':.'A"l 

Log of  'l'o s t s  

'I'ra ns i t ion  
Channel i n  chute  

Fit:, . 9 Fi e: . 
La:,,-out 16 Rec . 
D = 7 . () '  s ir,;n 

F ie� . g F �  C: • 
La�·out 16 nee . 

s i f7� 

Fi ;:: .  g F i r,. 
Layout 1 5  Rec . 

s i gn 

Fi , ,  l I F i ,� .� o .. .  ' ·, • 

Larou , 1G  I R�c -
sign 

6 
de-

6 
d e-

6 
do-

6 
du -

' 

Chee �· '.7811 

�1 . 0 ft . 
high 

9 . )  ft . 
h i n.h  

I 

• 1 • G .,. � 
L 'J • 

l :i ch 

-
1,.I .., 1'; -" +  

I 
1 ; .1  . .  

__ _._ 

Chute 

},, i (" . 6 
I Bee . de-

S i [)l. 

F i. c. 6 
ltec . '.J 0 -

� i ;�,;n 

---
l� i r:, • (3 
Roe . d3-
s i gn 

I 
,-;, ; rJ' 6 - .  , o t 

r-�uc .  do- I s i r?'} 
I 

Re.'7l.arks 
See fi g . 11  and fi t:� - 1 2  
Mea sured � '  Hd . on c :r-e s t . Pre ssiire in 

i rr i ga ti on tunnel �. : :i. t : :  no flow thru 
tunnels . See f i g .  11 . No te pressure 
& not suc t ion i n  tunnel s .  

- -
· See sk . 1 1  
Depth o f  apnro a ch less 3ned "J y  1 . 25 '  

j W:ip S from 7 '  to 2 '  rr :_ t:1 fi ne sand. 
'I'he hea d  di scharcc re l a t i ons noted 
as i n  8-IP ( l , 2 � 8 )  runs . Increase 
in denth o f  a-pproacl: gi �18 S  decrease 
i n  head on crest . 

Fi r,:;ure no . 10 
DeT)th o f  approach  

chargo re lat i on s . 
= •) I ,.., . 

}.1 30 
Head vs .  dis-
r, ro fi le s  thru 

sni llway & thru chut ::.: for tni s best  
run . 

F i gs .  1 0  & 1 2 ,  plat0 s -1 , ;j ' (� 6 .  
Profi l •3 th..."'U chute f, ·:n Elway -::i th  s ill < ,  

on s-:,il lway removed t J  shor: poor fl ow 
condi t i ons wi thou t .s i  11 at oax . � -



•. . 

APPENDIX { Continued ) 
ISLA.."ID PARK DAM SPILL�lAY 

Log of T ests 

· ­-

-------------,,-----...-------.------------,,---------------------------
Discharge Tra.�sition 

Test no .  

13-IP-( l-2 ) .  

1:3-IP- ( 3-4 ) 

13-IP- { 5-6 ) . 

I 
14-IP-1 

in c .  f .  s .  Annroach ChanE.!:!._ __ i-,;;;i.;;n;�ch;.;;u;;.t_e�+C=-h_e;.;;c.,..k......;.;w..;;a_l_l--tr--Ch_u_t_e __ t-____ R_e_ma=r_k_s;;_. _________ ,..:a 

5 , 000 

5 , 000 

5 ,000 

5 , 000 

Original Fig. 9 
Layout 1 6  

Fig. 6 
Rec . de­
sign 

i 

Original Fig. 9 Fi g .  6 

Original 

Original 

Layout 16  Rec . de­
sign 

Fig. g As 13-IP-
Layout 16 ( 3-4 ) 
except for 
floor 

. 

.As 13-IP- As 13-IP-
{ 3-4 ) ( 3-4 ) 

6 . 5  rt . 
high 

7 . 75 '  
high 

7 . 75 '  
high 

-- -
7 . '15 '  

' high 

Fig. 6 
Rec . de­
sign Note 
re!!l.e.rk 

Fig. 6 
Rec . de­
si gn 

As 13-IP-
{ 3-4 ) 

As 13-IP-
{ 3-4 ) 
Note re-
marks 

Chute & check wall dropped 2 . 5 ' . Sill 
& chute too low .  Flow surface in 
channel lower & steadier than pre-
vious runs . Flow in chute with & 
without sill rou gher than 11-IP seriEI;! 

Raised check sill 1.25 ' leaVing re st 
of model as ( 13-IP-1&2 ) . Flow im­
proved over previous run , not as goocl 
as 11-IP run , but flow in channel is 
steadier . Sill in place gave quieter 
flow thruout model. 

Floor el . 6275 . 5  at chock wall & el . 
6285 . 5  at upstream end of spillway 
channel . Flow unsymmetrical thru 
channel & rough thru chute . Put in 
dentated  ste� of layout 16  at ol . 
6289 . 3 .  Flow thruout model as good as 
the other best run 9-IP-series . 

From horseshoe to circular transition 
placed at botto� of chute from sta . 
4+40 . 84 to sta . 4+ 53. 34. Transi tion 
does not create any serious trouble ,  
but for smoother flow recommend that 
.; + h -"' , .. .., .,., -+;  i n  s trc i r·ht t""'"tlCJ. h c•:on d 
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