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Denver 2, Colorado, J'~uAry %8,. 194A. 

.~ORAND~ TO CHIEF :DESIGNING ~GINE~ ' '" 
~(Fred Lecher through J. E. Warnook) .... ' ": ...... 

! 
• "j 

Subject: Hydraulic model studies on the :Lovelock DiversinniDam, Humbolt 
Project, Nevada. . 

_ i. :The Lovelock DiversionDam will be ii;5 feet~high and 250~A'eet ~wide, :~ 
::: pro~ec~ea a~ ~ne upstream and downstream extremlties by ~rlprap ~d iconcrete . :; 
.... • - paving. In .~e firstdesi~n, a 4:1 .slope on the .downstr~:Tace ~te~Ina~ed :~°! 
~'~. at a etilllng pool 27 feet in length. ,The ipool:iW~th:a ~row~ofid~ta~es~:~as 
-,-. shown .in figure i, design i, 'was iprotectedl;agalnstiScour:r~-r'~!a:~12~inch/'~ " ,~ 
:!i and ~a 3"foot blanket of riprap extendin~ ~40 ~feet downstream from ~the structure, i~: 

2. The river flow will vary :from a few second'feet to 5~O001secon~-feetl ~ 
during floods. The resulting tailwater~elevation could:not be dete~ed 
accurately; therefore, it was necessary to determine i~f a sultable hydraulic ~ 
Jump wm:id form on the 4:1 slope apron witha reasona'ole r~ge ~of%~iiwater ' 
levels. ~In addition, there were unanswered questions concerning the amount 
of rlprap, the nature of the scour that .~ou~d occur~wlth .~he .expected cross, 

/': channel flow below the pcol during ~1owi~£1ows, (a result,of:~the downstremm:~: " ': 
topograp~) and the most effective b~ffles for '-shilling of.~%he:dverpour.. . 

:i~i ~ • The~e questions could oe answered satisfactorily ~with a hydraulic model, "~ 
~":'.~ ,,. accordance with ~Instructions, a ~:16 sectional model, ii~re I, '~desi~n I, 

.c~nstr~cted in the hydraulic .laboratory,. . . ~'i 

_ 3 T s,~ with this model showed that with a disc~mroe of:~ '~0 ..... 
.freer, a satisfactory jump formed with the !~aLlwater 'at-~levation ~4006.0.; .. How- -/ 

ever, tne Jump "swept out" ~ith the tailwater level~.a%,e~eva~ion:~40OS~:16, ii 
F,£th the taiiwater at elevation 4008.0, the !jump was replaced ..by ~ia C~Iving 
shee~.which dissipated :itself inthe pool.and ~d not :cause:any ~und~/~:scour. ."i~j. 

~. As a remedy for :%he unsatisfactory performance..of-the !pool a~'iow . :" 
~~/' ~ ~ailwater elevaticns, various ar.angements of baffles.were:iiius%~lled~.~o help =~: 
......... dissipate the kinetic energy of the .flow. 'The .!first arrangement consisted of 

i:- placing type i :baffles between the existing type ~" . . . . . . .  baffles. This improv.ed .. 
~i III ...... , :conditions in the pool. However;, .it .appeared.that a sSeeper:!:slope;on-theup_ :~ j' 
~!,:i ~stream face of the type I baffles .would cause :more ener~ dis sip~tlon. ~This /~! 
~:'~ .was found ~o be true where the typu 3 baffles were :installed in place~!:ofi!the . ..~ 
~':~. %ypel baffles, but it was also discovered ~that the type 3 .baffles .~lone ~were ~ ~'~ 

i~:.~:--."~ "JUSt as efficient as the combination. ~The most ~sa~isfactory" ~arrang~e~ ':was 
i::::~i ~ :ob~ed.by.placing the type 2 : b a f f l e s ,  . f igures .i, :. de.Sign i, ~in ,com b~ati~ :~. :~::: 

.. ".,i~. ' -,with enother row of baffles of..slmilar shape on the..stf~ling pool i,10~r ~th -" 
.... " c 

i~:design 2. This arrangement dissipated, sufficient energy .that .even '~h ithe ~!:"i! 
/i.~.i~.. ~he,.~smml]. face normal to the .~:.i .slope ~' an .arrangemeDt :Similar :-to i'~ha.t,iS~own 

i/~:: " .."~..:. do'~stream4CO~.O, s i l l  removed,  the pool d i d  n o t " . s w e e p  out" w i t h  the  . . . .  - t a i l w a t e r  ~.at: ., :~i::~!!ii!i 



: L 5" AS i~ "~ not posslble to~.m~intain !a ~jump~on*the 4:1 downstresm;~ 
ii~ i slope, it was oonsidered~advisable ~to ChaUge ~.~hls , slope ~toi3,1, ~thereby ~o,i ; ~i, 
i~, ~ ~saving a ~ considerable length of i~lope ipaving, iIn view of *the ~esults!ob/~ 
' 'talned from• previous ~itests, th, ~ 
~ / i"~ design ,2 , . .  was selected. Tests • " 
*!~;~' C o n d i t i o n s  f o r  t h e  r a n g e  o f  ,%a: )n,  ", i;'i 
" .... there was ,no apparent displacememt of~the ripr~p downstream from*~ithepO01.: , 

:~,~L! 6. A simRl~tion of the cross-channei flow~belo~i:ithe pool i£ndic~tedthat 
i~:ii * • some scour of the flyer bed immedistely~ downstream ~: 
~~'~~ ~~ expected, but it is believed~.thst amplelprotection ~ 
~ 3-foot blanRet of riprap placed as shown ~in figure ~ 
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A I1:' t:yRes Of  i :baff les  ~ were  
spaced ~on 2 4 ' ! c r s :  :r~ . " 
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