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MEMORANDUM TO CH~,F<DESIGNING ENGINE~ER 
(R. R. Pomeroy ~Through~J. ~E..~Warnock) 

Subject: Hydraulic !.i, studies ~ of, spillway for ~Box Butte ID~ 
Mirage Flats ~proJect. 
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Niobrara 
northwest 
earth-fii 
bed, The 
acre-feet 

T h e  spillway, located on~,the left.abu a 
modified_ s ide-channel~ deslgn having a ores 
The concrete-llned, !rectaagular channel,-.connecting ,the ,:crest and • 
stilling ~pool ~is 521 ~feet !long ~;and ~varies iln~wldth ~Trom 16 ~to :~0 
feet. . .  

-~_~_~"the upper,~_.._~end,of_~ _ _ t h e ~ s p ~ l l w a y ,  is_ . . . .  a n  , : e a r . t h e n  d i k e  b u i l t  ~on ~a , p e r -  

0 

e 

porated in the design of "' 
been previously studied, 
model ~ studies to • determir 
tions ~ under ,~which ~it might ~be ~forced ~to ,,. operate. 

• .3o ~Construction~ of~model Of " 

permanent spillway ~ was~ const~ru~ .... Ale 
3 and-~ ~). i This ~model ~consisted of ~a 

Problems for ,model . ~ s t u c l y ,  . S e v e r a l . ~ . f e a t u r e s  . are Cincor- 

tin, and !the~.,chute of 

box and tail Lbox were~utllized ~to~measur, 
ing over the crest ~the elght of ~tbe h " 

1 



pier, This difficulty was~ 
o f  each !.pier so ~that ~It ~was 

not so nearl 
fore less of an~obstruction. 

The most 

~gruou~ ~ n a  'mxg 
:standNint ,.of 

t~a ~surface ~which was 
W l ~of ~flow :and ~there- 

ction !.to"iilthese ,;piers ~was 

~r 

together 

donment 

A ch 
of the fl 
elevation 
3990.00, 

~6. 
ent ~in t~ 
for ,the £lrst J time. 
large "~vortic es ~ ~hlch 

.L~U~JL 

~orig 
from 
the 
high 
ifreq 
time 

The • ~' • ' second i~problem~concerned :the~unstable flow 
entranc e ~ zgure 12) • A ~!large ~wave, which ~oscillate 
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~iby ~ red 
and i. b~ 
the . cc 
entran 

t;  

for ~ discharges 
doned 

,ing i] 
teeth ; reduced ~the 

tion, '; but ~,the resl 
ment, didonot see~ 

The ~.ic ircular~ 
~pool~coul;d not be 
considerably.~_reduc 
a. height ~i-seven ~.~£e~ 
the available ares 

The ~scouring ~:-effe 
the dentated sill~.an~i 
damage:by r i P r a p p i n g  .~.t 
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talned. 

d• ( ) • The z closed ~ conduit ~shO~ 
!behind the ~ upstream ifac e i~of i the ~ 
purpose, 

e A~ dentated ,~ sill,~and ~-to~ 
the ~ s tilling ~ pool. 
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FIGURE h 

Spillway Crest 

Tail Box and Channel 

DETAILS OF MODEL 
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Discharge i000 Second-feet 

Discharge 2000: Second-feet 

ACTION 0F NAT~R IN ~ --ORIGINAL D ~  
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FZGUHE 7 

Piers and UniformlySlopingBottomAdded 

DischargeS00Second-feet 

ACTIONOFWATER IN INVERT-RECOMMENDEDDESIGN 



FIGURE 8 

Discharge lO00~Second-feet 

.c 

DischargelSO0 Second-feet 

• ACTION OF WATER IN ZNVERT- RECOMMENDED DESIGN 
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FISURE 9 

a 

Discharge 2000 Second-feet 

& 

Discharge 2~00 Second-feet 

ACTION OF WATER IN INVERT - RECOM~,NDED DESIGN 



iFIGURE 10 

St~p Installed in Invert Discharge 500 Second-feet 

O 

Discharge i000 Second-feet Discharge, 2Q00 Second-feet 

ACTION OF WATER IN INVERT WITH •"STEP,' INSTALLED 
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zond-fset 

Discharge 2000 Second-lest 

FLOW DOWNSTREAM FROM ENTRANCE TO CLOSED CONDUIT - ORIGINAL DESIGN 



FIGURE ~15 

Discharge 1000Second-feet 

Discharge 2000~Second-feet 

FLOW DOWNSTREAM~ FROM ENTRANCE TO CLOSED CONDUIT - RECOMMENDED DESIGN 
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~' ~ FIGURE 

• Q 

Discharge 3000 Second.feet 

Streambed after Discharge of 3000 Second-feet for One-half Hour 

ORIGINAL DESYGN WITH DE~ATED SILL AND 'i~'i'~ ADD~ 



u ~ T",~I~L~ ~ 

FIGURE 17 

Discharge .3000 Second-feet 

Streambed after Discharge of 3000 Second-feet for 0ne-half Hour 

APRON LENGTHENED l~ FF/~?f 



FIGURE 18 

t 

Rip Rap, Built-up Side Slopes, Sill, and Teeth Added 

Discharge i000 Second-feet 

ACTION IN ST1-LL/NG POOL - RECO~LMENDED DESIGN 



• I 

Discharge 2000 Second-feet 

Streambed after Discharge o5' 2000 Second-feet ~'or 0ne-half Hour 

ACTION IN STILLING POOL - P~COMMENDED DESIGN 



Discharge 3000 Second-feet - Normal Tailwater Elevation 

Discharge 3000 Second-feet - Tailwater Elevation for 2~000 Second-feet 

ACTYON IN STILLING POOL - RECOMMENDED D~IGN 

~ , L~!~fr I 



~'IG.IYRE ~l 

Disclmrge 3000 Second-feet - Taiiwater Lowered to Elevation 3960 

Streambed after Completion ofTosts 

ACT~rON IN STI!,LING POOL - RECOMMENDED DF~iGN 
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