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D e n v e r ,  C o l o r a d o ,  January~13, 1940 

~MORANDUM I~TO CHIEF ',DESIGNING ENGIN~R~ 
-~(J. H..Douma 'an~I R. A. ~ G o o d p a s t u r e J  • 

Subject ,~ ~Hy~raulie :model studies for :reconstruction of ~he 
• . I~hontan Dam spillw~y. 

! .  I n t r o d u c ~ i o n .  ~The L a h o n t a n  D a m w a s  o o n  s t r u c t e d  . f o r  
the Newlands ;!rrigatlo~ District ~by ~he  Bureau 'of :Reclamation abou% 
SO years ,ago. Since ~that time only two ~small floods have i~Fassed 
over the :.spillways. 'Recent :field inspection ~of ~the Struct~e ~ound 
the spillways :to be ~in ve~l poor conditiun; the concrete ihavin~ 
been weathered and eroded in numerous places to the extent ~hat 
vegetationwill grow,thereon. Obviously, the structure in its 
present oondiltion ":~s;,not rrOOnsldered Safe for the passage Of ,a 
flood of any ma~nltude. The assistance ,of hydraulic model studies 
was considered advisa~!e in makin~ reoo~nendations for needed re- 
pairs. 

2. iThe models. Three models were ,tested In conneetion 
with the project. One was ~a 1:60 model o~f the entire spillway 
structures (figure !~), :includin.g ~he iohannels ~and :pool downstream, 
while the others were ~i~:4 and i.5 ~sectional models ~of a~proposed 
spillway ~gate. The 1:60 ~model was studied to bbtain ~the operatlng 
~oharacteri,tlcs of ~the spillways, channels, and ~st~ill~Ing :pool. ~The 
sectional crest models were used to determine the'~water prenuree 
on the gate for various ~gate inclinations and ~reser~oir elevations . ~: 

Spill.  s. e÷atiOn o . ~ .~ ,Op , f t h e  m o d e l  w a s  - s a t i s f a c t o r y  
in all respects exoep~ o n ,  the large level area ,downstream frca ~the 
right spillway crest. A hydraulie Jump formed near the apper end 
of this area, produeln~ a i l0-foot,depth off!water at the maximum 
discharge ('figure 2~. Since ~the side walls ~along this area :are 
I0 :feet high, additions/ height will be needed -~to :provide freeboard. 
Apparently the original designer did ~not anticipate ~the formation 
of a ~hydraulio ~ump ~in this ~region. Water surface profiles along 
the side walls of ~the ehanuels are shown on figure "2 for discharges 
of 15,000 end 30, 000 second-feet, while ~photographs of mmximum flow 
are shown on figure S. 



r 

then,with the ibridge .for the crest revised !to accommoda~e~he 
flash -~ates "('figure :4). These calibrations showed :,that :~'for ' the 
revised de sizn the ~reservoir ,water ~.surfaae ',would ~be O.8 ,'feet ~frc~' 
the top of the earth dam ,with 30.000 second-feet :passinE ith~ou.~h 
one spillway. This,would seriously encroach ~ on ~he safety of :the 
structure. In addition the :stillin~ ~basin at the~end of %he~:ohen- 
nel Jdid~not operate satisfactorily with ~one spi'llw~y i:operating 
and ,additional well height would be needed alon~ ,the : sp~,l'IR~_~ i'ohan- ' 
nel (-figure .2). Accordingly %he pla~:~for :'operating on!y'~%hei~!ef% 
spillway~was abandoned. 

Two ~small gates 'were ilnstalled,on the ,:left ~spillway ~of 
the ~1:60 model. Their operatlon indlo.ated that :the nappe ~,~ould 
not be aerated properly~at ~al:l flows,. However. there ~ is :some 
question as to the reliability :of '~t~ie ~sm~ll model :;in ~s~udyin g ~the " ' "" ,'~i. 
nappe aeration. A larger model Of !t~vo or:more i gstes;'w0uid ~be neees- "~ 
sary for reliable results. 

4. Flash ~ates. The i Tla~h gate ~sec~ional:models were 
constructed ~ina flume two fee~:wide. The ~i:i upstream slope was 
installed on ::both models while the ~lO:I/.approaoh ~ slope :was ~only ~in- 
stalled for .the final %eats .on~.the ;il~tmodel. ~Piezometers ,were in- 
stalled in the gate %o determine ~the pressures on ~he ~gate ,with 
different angles of inclination ~and ~reseEvolr~elevations. ,Gate 
pressures without the lO:~l,,appr~oaoh-slope are shown,:on :~i~ures !.5 " 
ands8.. ,and . . . . .  with the i0:i slope -on• ~flgure 7.. iThe. :pressures ~shown,on 

various ~ate positions and,reservoir elevations. ~These imoment 
curves (figure 8,),,were used in the design ~of ~the ,,autcna~le :gate 
.:operating meolmnism. 

6 .  Recommendat ions.  "The  mode l  : s t u d i e s  : d e m o n s t r a t e d  
• %hat. the plan :.i~or :operating, only %he ~le ft ~spi, lIwey .was impractical 
Consequently : i t  ~wi:ll '~be .necessary ~to ~ r e o o n d ~ i o n  .the entire ~spil~lway 
structure. •Since the i automatic, gates iwere designed Jfor ~:oampiete .... 
aeration of the nappe, ~it 'is imperatiTe that sufficient air ~be ~aup- 
plied under : the gates. Gate aeration ~studies made on the !l , 60 :model 
were not reliable indicating ~that ~he aeration investigations :should 
b e . c o n d u c t e d  on a l a r g e r  m o d e l •  
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.:FIGURE :S 

15.000 SECOND-FEET OVER RIGRT SHLLWAY 

.,15,000 ~SECO~>-FEET OVER ~ SPILI~VAY 
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