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Subject, Hyd~ullo model ' stud 
Wasteway .- -,Yum~ :ProJ 

I. Purpose .of ~Study. ;.Diffioultiee ~ex 

riot. of the Call 

w a s  r l S O e 8 8 ~ l ~  e 

considerable ~ ero 

from ~the s%illL~g pool 

ed tailwater condition 

o f  . the ,Colorado River .. 

Hydrau l i c  Labora¢ory , . s  ~requeste'd :~.t o :~udy':,i~'~ 

• / 

of a model,and furnish,.the ~basis .for!the ,~edesi~n ,of-.~hei~.Was 

'2. History,. of :¢h~ ~P~ototqtpe ~: Str~o~u~e. "~,The ~'.Cd~iformia 

uired~'for 

way and Check,~ar, 

s t r e a m  f r o m  t h e  :, 

~at Yumao Arizona. i ~ W a e t e w a  

w a t e r - o a r r i e d " ~ , b y  :ths~ Oan~l";~and 

j e e r  - l a u d s  , l o e a t e d " : '  ~ • . . . . .  : i n  . .Ar izona .  

- "r - 

m ~  , " - !  

: : s e o o r A m f e e t . e n t e r  s i:~he ~,:C 

:second! feet  a re ,  wasted ~. d 

The ~astemay ~was ~:re 

F a i ~ l u r e s .  The f i r  s t  :~reo 
. ? 

:; mule ted  !~by %he ~:Oolorado ~River~B 
L ' i " : : : :  / • 
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portion of the flow was concentrated~along~he lef t side of the 

stilling pool, (figure ii). 

Subsequent ~to the recor 

funetioned sat i sfaetor ~iy ~iz 

then existed ample taillter 

in the river resulting in a me rsurfaoe~be 

low the ~asteway stilling~peol 

At the •present. the tailwa i 

limit at which the stilli 

to the unsymmetry of the 

perfectly formed at the 1 

siderable erosion of the : 

st~e~ure is occurring. 

the downstream end of the 

structure as a temporary 

3. Description*of ,the m .odel. clothe Call ferrule 

Wasteway as~censtructed on a 1:30 scale 

The model included t~he~wasteway and:the : • !!~ 

section o f  ~ the  canal upstre~ 

box and main canal w~re cons 

metal. The wast~way ~was con 

sealed with white lead. The 

Paris and cement. The dow~s~ 

from the wasteway ,~to ~the river ~was ~lined with :fine '~ ~~ i.sand '~il --~6~ 

• •,i o 

inters st. 

Test ~Proeedure. The operatlon~of~ 

v a r i o u s  o b J e o t i o n a b l  e f e a t u r e s  ~!(f~igu~e~3~).~ / 

~steway Eats a~rueture was ~ undeelrable 

: ( w i t h  r e ~ a t i  on t o  t h e  . , o ana ! ) ,  g a ~ e s  ~were , ~ w h i l e , ~ h e  ~*:~!~L 
up~z'~tm ~g~te ~ f l cwed  : h a l f  , f u o l l .  ~ e v e r a l ' i t  - e o f  .... . i ~/.-~i~/~ 

:trledat t~le entranee.~o : c o r r e c t  ' t h i s  : c o n d i t i o n .  V a n e s - p r o v e d  



The c a p a c i t y  ? O f  ~the was tewaywas:nO~ "" ;" ~ +: "+ :~:':': 

oonsequently, !the, use ,,.of +vanes+,+was dl 

The un -it 

nex t  proble~ __ ~h 

to direct more of ,the ,:flow :~t0, 

Vanes were placed in the ~ohut~ 

flow more uniformly across '~the 

!. 

more economical than t h e  

improved ~the ~ s t i l l i n ~  i~poo 
- . . :  

insuffiolent-to, produce a 

vation was ,raised, ho~eve,, 

the -stilling ~pool. ~This 1 

Another sill :was ,.th~ 

.an effort to evenly di-str: 

Sills of different cross ~, 

the champ.el were 'tr~ied,-bt 

shown in :figure','@ was .the 

A 2:1 slopir~g apron ~ 

, j .  --- . . . .  

pool to reduce ~the~erosion ~ 

oorporated on-it five rows • 

water and to minimize eros 

end of the stilling.pool,a 
:~,-"~. .. 

leasing it,down the :slope. This apron reduced ::t~ 

~ i ~ ,  :~d~beo~se  ~or iits l ~ t h  ~ it :shOuld ~rotect tl~ s~r.o- '~ i:,~ 
~ure,against further retrogressionof the river In:the future - '= 

• (figure 5 ). The training .walls :were extended (downstreamilito ,the . ...... 

end of ,.the apron -to prevent :erosion ,of %he canal banks. - :~ 
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From f i g u r e / ;  

o o n ~ i n  s 'a d e f l e c .  

t e s t s  t h e  mode l  m 

b a f f l e .  I n , n o  oa: 

l y .  I t  i S ,  .thereJ 

from the f i n a l  de ,  

:5o _ReoGln~ded d e e i ~ ,  ' The: :~ 
that a s i l l  ,,two f e e t  ~hlgh :b~e plaeed 

~s~l~l 't~inlng -w~l,1 :ibe ,oon~.t~uOt 

~ d e : n m r e  sYz~etrtoal ~, " ...... : ' " ,Io~, ~bat ,a.. 
in the eti111ng 

design. . 

The r e o ~ e ~ d e d  ~ d e s i ~  ~: o f  

ferent quan~itlee {of ~water!i~o m 500 i 

feet. !Figures 6 and 7 showiness /of/i 

for various tailn~r ele~tlons. ,~. 
=tl,raoto . 
f lew o f  2000 second,feet : , f ~ :  : / " "  ~"~!a~k:~ri: :~" '~A~I~ 
c o v e r e d  t h e  t ,  :.i:oJ .~ ~, leoond:~ro~ 

: a p r . .  . .  ~:-,."::~ :~ 

The oost,of ~the :::" ~ 

• h~ essen~ta/ " :  :changes :ha:~ !':ibeen ~;t~o~ 
tlon sat I e~aotory. 
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Looking downstream ~l'rom gs te  s t r u c t u r e . '  Discharge 
spproxlmately, i000 second-feet, 

PRESEN~ ~ ~UCIK?RE 
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FIGURE 

A. Model of present structure. 
B. Flow of i000 second-feet 

t hrough Wasteway. 

C. Erosion of left side after flow of I000 second-feet. 

SETUP AND-FLOW CONDITIONS OF PRESENT WASTEWAY STRUCTURE 
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FIGURE L~ 
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FIGURE 7 
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FIGURE 8 

A. Looklr@ upstream. Erosion after i~ 
hours 2000 second-feet flowing. 

_ B. ,Looking do.wnstreem. Erosion after i~ 
hours 2000 second-feet flcvtin~. 
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