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:+Subject:: :Hydraulic model study of the stillin@ pool for v/~e+ Conchas 
Canal :Hea~orks, Tucumcari project, New iMexiooe 

1. Xutroductiom~ The Conchas iDam in the :South CKuadian 
+River, New ~oxlco, ~(figures +I :and 2), 'was desl~med and ' oons~ruotoa-  
under direction of the Corps of Engineers, U. :S. A~my, i The 
main dam .is a gravity %"2pe :co'rote .structure having a maximum 
heifer of 235 ~oet :and ,a crest length of i,~50 foot. Incorporated 
in the center-of the main dam is a 300-foot service spillwny, with- 
out ~.tes, which ,~will ~ass ordinary ~i~h~ater flon° A stillin~ 
pool +127 feet lon~, equipped with ibaffles, lies ,belo~ this spillway. 
Penstocks ih~ been.provided through the +dam to +furnish fl~ for 
future +wate.L Supply ~and ~pb~or de,ve!opment. .Wi~ .dams of-earth-rook 
.+fill +(Tigurd~2)+extend +fr~+the :abutments of ~he :main +~sm to ~i~h +~ 
ground i, O00 :foot north .~t~om the ;~ft abutment, :and 4#000 feet south- 

¢ 

dikes extendin G ,to !high ground 'at Oithor ond .  ~.Dischar~o from this 
spillwuy~will enter the irivur +i~ miles dc~stroam from the main dam. 
The Conchas Reservoir will ~]mvo a storage capacity of 600~000 n~ro- 
foot. 

C.. 

The Conchas ~eanal ~hea~torks ~consicts of a concrete-lined J • 
tunnel through th e rig~ abu~Lent .ofthesouth idike (fi&mres 2 and 5)+ 
The +outlet tunnel, approximately 700 fe~t long~ consists of an ll-foo% ~i 
diameter !pros sure ~unnel .~3 28 fe ot lon~, ~e~endin~ !ram .the intnke~ + 
~structure %o ,the:gate chamber, At this point a ~ransition.is>made:+~o i 
twoLOO-inch diameter steel:out:lets, ~eaeh+ outlet bein G provided .with :i:a 

,gato just ~bolow ++~ho .trarL~itio~ From ~tho. Gato ,ohamber-.to ~ ,the outlot +. " 
,gate -hou~o. ~'i0 'foot. :tho :90.inch ~.dinmotor outlo~s-+~r.o '..carried .in +a +: +::i 
ihorsoshoo ~umuo~l :Z2 f o 0 ~  wide by 115 : f o o t  ~h+i~  +Atl t h e  o u t l e t  f~a te  . .:+ ::~+ 
house a ~ransitlon :is mimade in each ~out~let to +a :six-foot '~y seven-foot ~: 
six-inch rectangular s~ion, ~each outlet beim~ ,pr, ovided ~with a Six .... :'~ 
foot by .sev~n-foot six ,ineh~s~ for - 
: r~gu la t i ng  :~tho f low ;into. ~the C .= 

The ,Conchas o ~ ,for d e w  Io~in~ ,,. ' .l.~ri~tion o f  :the Tucumoo~i 
project., and +.th e ~stillin~ ~pOol ..of-the headworks wil4 designed and i 
constructed by +the .Bureau of Reclamation, .ar~tment ,of ', 
the ;Interior. .When the dosi&u of the .eana this ~o~Tioo, ~I 

! 

the outlets ~Werc in place to station 28~54.58 :(fiGure 5)'" After r t+ho 
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" ..~,ltb~u~h t h e  ~aoei~ss out" d m r . ~ t r o ~  ~'rom t ~  1 8 e ~ r ~ l  
plane ,figure ~) .provided somemhat .o~ a sti'111n~ pc01 , it .w~ul~ have 
~been ,difficult 'to ,predio~/~he •pool action ,durln 6 the i maxlmum operatln~ 
eonditions. It ,wot~Id have been also dif£ic ult tO design ~a stillin~ ~, 
pool .beeause ~of e~essive ~talilwater, ,which,~was caused by the, large dif- 
ference in elevation between! the maximum oanal:~,~ter s~f~oe and the 
.invert ,of the impossible to eli~e this 
u n f a v ~ r a b l a  o0 ~ oi"  t h e  o u t l e t s  was fixed, and 
• he ,grade of i ~ ~ e d  to:suit. Ao c o r d i z ~ l y ~  a" 
model stU@ was oozm:L~ered n~easary $o invosti~ate.~he ,pcol ;actlon ' - 
in the rJ~,OOeS~; r O ~  ~ ~ 0  ~ i ~  a satls£attory stillin~ pool~ desi~n~ 

2 15 s c a l e  m o d e l  ~ s  b u i l t  ,and t e s ~ e d  
i n  . t h e  b ~ r ,  ~ Bureau  ,of  R e 0 ~ a t i o n ,  D e ~ e r ,  

,Colorado,  (: _ e n ~ h  :of t h e  9 0 - i u o h  o u ~ l e t s  we, s dup-  
l i c a t e d  i n  ~he m o d e ~  They~,wer!i.e b u i l t  o£, :]~L~ht-~nge ~alvanneal w i t h  

p r o v i d e d  ~'t s ~ a t i a ~  2 2 ~ 9 5 . 0 ~  a b e I ~ n o u t h  e n t r a n c e  ~ ~a~ f o r  ~ a l i b r a -  
trionpur~oaea plezc~ers were installed at s~atlon 25÷,19e28 (£i~ure 

, on . the  , ~ e s  b e i ~  r e o c r d e d  b y  ,%,he p i e ~ o m e ~ e r e ,  and ~,~he , t a i  ~ t e r  

~the :model ,(static~ 22.9~e03) w~al,:ntt i located in a position slmil~r to : 
, t he  prototype (s%ation : 16÷2()e00)~ tlm maximum head ~for' t h e  m a x i m =  

p r o t o t y p e  p r e s s u r e - b e a d  a t  
s ~ a t i o n  23÷19e28~ ~ e  o c ~ r e s p o n d t ~  model  ~ l u e  R s  t h e n  e s ~ b l i s h e d  
~:by regulatiz~ ~the slide :~a%eee S, uffioient len~h .of t h e  aecess out 

r 

- ~3. Stilling p o o l  ~ u c ~ .  ~. P r e ~  .~T~ats were. n~de on 
me  11-I  pool fomed   acoes8 .out. (fi res VA ana leA),, As 
an~iclpated, ~the ~iow~oo~tlons were very poore When ~both ,outlets 

c e e d ~ c l y  rough ;  t h e  s e ~ e w ~  t r u e  ~for t h e  ~ v ~  i g ~  " ~,(or r i ~ t .  ~ e )  
+ ~ ~ C ~ L ~ .  r7 O0 ~.aeoo~L~,~e~ + under  ~ e  ~,nmximum ~ hee3:l , ( f i g u r e  8C ~, The 
la*~ter c o n d i t i o n  was p a r t i c u l a r l y  u n f a v o r a b l e j  , e i ~ e  t h e  ~, h i g h  veloc it~ 
~et issuin~ ~ar ~he slde o £  the access outcaused farad eddies and 
return~flc~ elon~ the opposite •aide of ~he pool. ~For nsar~7 all dis- 

7 
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FIGURE i0 

b 

A. STILLING POOL AkK) P U M P ' ~  

B. FLCW TIKROUGH I%IMP C}IAMBERS 
DISCI~RGE 500 SECOND-9~ 
TA!LVJATER ELEVATION 4164.55 

RECO~ENDED DESIGN 



FIGURE ll 

A. DISCHARGE 350 SECOND-FEET EACH OUTLET; ~IIIU3~{ IJ~AD 
TAIL?;ATER ELEVATION 4166.00 

B. DISCHARGE 700 SECOND-FEET LEFT C@.TE; ~AXIMU%{ HEAD 
TAILVJATER ELEVATION 4166.00 

REC,~'~S~DED DESIGN 



YIGURE 12 

!.i• ~•~ k r v ~? 

A. DISCIIAR3E ~50 mEC0m)-FEIT F£CH 0UTI~T| I~W HEAD 
TAIINATER ELEVATION 4166.00 

B. DISCHARGE 350 SEC0~D-FEET F£CH 0Ulna; MAXIMUM KEAD 
TAI LY~ATER ELEVATI 0N, 4166 • 00 

I~CCI~DED DESIGN 
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AP~ENDZX 

:'ANKLySIS ',OF iF'L~ :~AT ~OUT'L~TS' 

/ 

If it !is ~ound ~hat the 
existin~e ,then the flow 
~tho ~required ~2; o r ,  : i f  
, t h ~  ,,that o x i ~ t i r ~ ,  ~hen 
will ,n.~t form~uzloss ~adJus .tmonts ~re mqde® :~ " 

;FiGure 15A ,shows ths variables Tor the ~stillin~ ~peo,l :of th~ 
C one ha~ canal ~ hea~vorks, ~here 

H = ,T, etal head ,,oninver~ ~e~ ~?ut'lets ~ ':,: . ._ 

~"~ " ~[dl?~ Thickness of jetat ,vena,co~acta i ~ , 

l~ 1 = Velocity in vena o o n t r a c ~ a  ~,~ 

H I •= Eff~ee~ivo :headat vena eontracta 

h = Head producin5 ~,low ~'~- 

s = Distance ~teis open 

The ve loc ity in the vona c ontracta ~ma~!be expressed, 

~ l  "= C v  0 0 . . . , ° , . , . . . . . . . . . , . , , . . - - -  , 

/ 

/ 

•i •I 

: ! 

Zl 

~where Cv'= ~veiocity coe~fzcz~nt" ~hc effective head may be expressed .as 

and from eQuation (i), -" Cv2.(H,dl), .which.when sub.stituted ~in ~ ,! ..... 2g '~ - 
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.core~o:L~ r e l a ~ ,  

• . ' Z ~ n t m o  ~ e  ,:dSmc 
:let :t~ ~te ~c~ 

!. z'o~ded ) b ~ z  

;.Then 
't~et 7,.5 - i'.1,08,, ~(.-o~.;1,~ ,, .~ 

: t i ~ , ~  ,:me ~,ic. ~,. ~o,.~s 

E 1 = :K,,BI • 

!~o, el' = : y ~ . :  o,o~.,. :.~ze~-,~..to ~Hz..~e~,~i,~. 

.::-. .. .e.g.-ore : e ~ u e m e r g e , d . . T o  ~ c ~ k , ~  :,au~sum~ 
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+ + .  : 

: j r '~+] ; , 

,or q . ,  0 , 8 5 x  + ' 

+i;";;i++i .+~ ,.,;:~+," i i:+:,+0¢ :+700-~seo,oz~1,,~ee'¢ "¢.b;", o ~  +o',~Nm ~i~ will .be gh~t 1;h~.. f O +  + r+: A + O ~  v i ~  / 

• ,+.'is fr'@e+:+or +~~r, he +one , o u t l e t ;  : + ~ r v e r . , : + ~ e  ¢o t h e  l m o r ~ p r e ~ ,  +~ " • + . ~ .  . . . . .  ". + .  

+ ¸1.•¸¸,+:i~ 

+ 

~ +  ++ ::1; ~ 

? :~ 

+ 

• =:2e 

:requ:L~,~ed d2 1 i s  ! ~ d , ,  I 
:~.~=,1 oonCl.timm ~at ~;he C o ~ h u  ~ga:na13fba~or]= COt ~ 1 ~  t ~  'meal  

These iso~utions ~e.z,e "9 
o u t l e t s  ::is c o n t r o l l e d  
t o  .when.rip, l i e d  : i ~ e s  o 
on ;the ,¢ot~1 !heed. g 
.condit~onsm w h e r e a s s  
greater +~han '.75 f e e t =  

11yes ,e . - 'e~ed w i l t  
needle  ve~lvee ~ iu~ed 

r e p o z ~  ~o f o r m ~ ~ ~  ~s !.---or ~& N; ~ r~rF 

~ . 0 ~  r +,0~ se~ o f  :so z .believed- %hat+-a few+~ genera l  + 
s~tementsrela%in~ ~.~e ~Jriables may :aid in,  The design of a slmila~ • 
s C r u o t u r e .  A c c o r ~ u ~ l y ,  - r e £ e r r i n ~  : :~ : ) ,£ iEure  15C,  "~he f o l l ~  r u l e s  - ;i",~ii ~ 

i. The width of s~illin~ pool should ,be. W =~i2~+ ~ice ¢~he dis- 
~anoe ibeOawoen ,the center line ,of ~he . o u t l e t s .  

5. The hello be of the be/fle piers :in "the ups%ream row may 
8' +~ " O~Sh; mid the !hei~ht~ c, .of 4;he 'downstx~am row may be, o-O®9h 
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