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Denver, ‘Colorado, Jenuary 1S, 1940

"g;MEmoﬁANbﬁHEIO:caIEFEDEsxaﬂxué;Euexnnxaf$; AL g
T3 T Dowsa and X. A Goodpastare) .

-‘Sﬁbjeuﬁ;i"f'fﬂsfﬂi'.;\ilid ';ﬁiot'!ﬂdi‘i':éf;\l‘t'ila'é'lr‘fo‘f‘-}freq‘o'rls.ft".l"‘lilétid,‘li" of‘l:he l‘ e
S, ?xﬁtrddﬁotxan;*kfhe3L¢h§ﬁ£ankb§msiasﬂobnhgru¢ﬁed,rqr=uo'
- the Newlands Irrigation District ‘by the Bureau ‘of ‘Reclamation :ebout
.30 years mgo. 8inoe ‘that time ‘only two.small floods have passed

‘over the spillways. Rooent :field inspection ‘of ‘the :structure found L

the ‘wpiliways to ‘be in wery :poor .condition; the -oonorete ‘having =
. 'been weathered ‘and ‘eroded in numerous places to ‘the -extent that
~vegetetion will igrow theraon.  Obviously, the ‘Structure in its .
‘present aondition is not .considered #afe for the passege of a.~

e flood cof any megnitude,” The .aesistance of ‘hydraulie ‘.mb“c‘l.ell"-‘s‘ﬁ\idife:é':", r

kN ‘wns .conside red .advisehle in meking recorme

. pairs, \
B Q',z;-fmhé:madhis.w?mh:@é?ﬁqdalsfﬂéréxtégﬁad»ihacoﬁhdéﬁiéﬁif’

with the project., One was 'a 1260 model of ‘the entire spilliway .

- structures (figure 1), including ‘the channels -and pool’ downstream, .

- while the others were 114 .and 1:5 .sectiounal ‘models «of .a-'proposed

~apilliway gate. 'The 1:60 model was -studied to obtain the wopereting

-oharacteristics of ‘the splllways, -chennels, and stilling ‘pools’ The
sec’tionel orest models were ‘used to ‘determine the water pressures
on the gate for various gate 7-_15191111;1:‘1095 -and reserveir -elevations.

o 8  Spillweys. ‘Operation .of the model ‘was satisfactory
An all respescts ‘except on the large "level area dovmetrean from the
right ‘spillway orest. .A ‘hydraulic jump formed near the .upper end
of this .area, producing a 10-foot -depth of water ‘at the ‘maximum:
‘Qlscharge (figure 2). _Sinoe the side wells -along ‘this area.sre
10 feet ‘high, additional ‘height will be needed to provide . freehoard.
‘Apparently the original designer «did not anticipate the Lormation
of a ‘hydraulic jump 4n this ‘region.  Water surfasce profiles along
the side walls -of “the ~channiels ars shown on figure 2 for ‘discharges .
01::15,000 and ‘30,000 second-feet, while ;photographs of meximum flow
‘are shown on figure 3. R AT T e

dations for needed re- =



-FInaamuoh:aq;tljwqﬁtaﬂéﬁic:fl;thgataglareﬁbéing=obn¢?;*?:~
sidored ‘for ‘the spillway orestsy ((2)the left §pillway ia'4n = . -
-aomewhgt;bettar,atruqturdl*qondrtionﬁthnn:the:right;;nnd’(33ﬂth§ S
- soat of repairs could ‘be conslderably:reduced by passing :fiood’
‘Tlows over ithe lelt side ionly, the left:spillway crest was aali-
'brmted;fcrithpforiginnl‘crostﬁwithwnndwwithout“thaﬁbnidgo}ghnd »
~then~withitheLbridgq;for'thepcrestsrevisad:tobdccommdaa;ehthe PROEI A
flash gates ((figure'4). These calibrations showsd ‘that ‘for ‘the
“revised.design theLreservéir{wuterxauhfgueanulatbagogsﬁfeet:frdm .ﬁ{j'
‘the top - of the earth dem with 30,000 sesond-feet passing through
‘one apillway. This would :seriously ensroach on ithe safety of ‘the

‘structure.  'In addition the stilling badin at ‘the end of the ohen- =~ . .

‘:nelididwnot;oporaté;satisfautofilywwithtona;apfllwiyjépcratiﬁg,Vﬁ‘teW ‘

‘and ‘additional ‘wall height would :be needed along the spillwey :chan~' . -

" nel (figure .2). fAcbordinglyTtheiplnnffbr?opérating@qﬂlyﬂtheﬁﬂﬁfﬁﬂ a«
:apillwﬁyqusgabandoned,' T R L e e i e
. Two small ﬂ.g;gt‘e"s:}iv;x-éi‘ﬁ'i':rig‘fall;le"ci‘jrdx";‘];th‘e deft spillway of
‘the .1180 model. ”Thair;qperationﬁindioatédithntfthaxﬂapﬁﬁswpuld_.
not ‘be-aerated properly:at all flows, 'Fowever, ‘there is :some .

question -as to the reliability .of ‘the :amell model in -studying the =~~~ -

'nappenaération.-”Af;nﬁgerwﬁbﬂqlfofiﬁwnfbpszreggatpéﬁjpuld}heﬁnpcpsffu"‘
sary for reliable resulta, =~ v i s R T T e

_ . 4. Flash gates. .The :flash gate :sectional -models were
eonstructed in-a flume two feet wide. The 11l upstream slope was
'.1nstalledg6n%bbth;mCdelhzwhila;thﬁTiO?lgqpprogahﬁslqpqlwas;qnly;in—r‘
‘8talled for ‘the final tests on the 1i5 model, ‘Plezometers were in- -
Lstalledfin the;gate?to~determinaﬁthe'prﬁssureaaonﬁthéﬁggta;with‘ffL‘ﬂ
different?;qglesfbf_indlinﬁtion;dnd;reaohvbirwﬁlqvatiqﬁs;prhte‘“”,”
fprassu:es.without;theTIOﬁlgaprrbﬁnhﬁélopa}are;ghonn;onﬁﬂigurqgﬂs-“ TN

' :and'ssand'with‘thetIOflhslquaonffigurell.jgThggpréaBupéagghownﬂon L

‘figure ‘5, together with supplementary data ‘teken at intermediate =

hﬁ&dsawereuuséd‘tokodloulaté;thdyﬁaments;aboutFthéggaﬁegpin;tor

. various gate positions.and reservoir elevations, These morent g

/ourves Cfigure-ﬁ)aubrefuaedﬁinchs{deSigh;nfithé;nutbmﬁtidjgatb”_ o
‘operating mechanism. e T T e

8. Hecomendstions. ' The model .studies demonstrated S

. that the plen-for operating -only ‘the left apillway .was impracticals -
_fConsqguontlyfit;ufll%bégnechgsaryjﬁo;gaconditionkthe&entirégqpiklwgy.
structure. .Since - the.automatic gates were designed for .complete = =

_.meration.of the nappe, ‘it 'is imperative ‘that .sufficient air be aup- =

plisd-under the getes. Gate aeration .studies made .on the 1460 model
were-not«reliable;indicatingwthatwthéxasration:inrgat@gatiohs&shnuld.
‘be -aonducted on-a ‘larger model. - - R S SR
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