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1;, 

J1d.7 n.1,,, 

ll'Na., Joar4 ot ao...iu.a.s llladaeere oa tu AU-Au&erieu 0eaa1 

lot L r. W.ter. Ctdd' bai_.., 

Sal>Jecin -,.n oa Speed.al hatuea •� tile • ..._., Suatvea 
to,tu»-. 

1. la� wlta sutn.nleu. the medlen ot the 
l9al'4 met at tl\e � �c � oa the f'IN.>eaoea of 3al7 
Ii awl ia ._.., witll �. IBgi»aen hvase• �- Vettv 
u& � et tit.e--.. ou1ee. Ur. Wllluaa. eoutl'U"tt.oa �. 
All•� t:ua1. .hoJeot aa4 bgi.Uff 'Btom8 ad l1ihlbel'a et the 
J.alaol'P.ht7 "8tf',. • tdtaeaseti., 4U'iq tile da.J• G£ Jlll.7 II u4 87 • a 
� et tans a tittereat mr�au et •• .� a.ad eoavol 
�tuu tor Ille AeaUtpg Ni8W awl &1111....,- oa the west eHe ot 
._. .,,,,.. Mi tw oae �blla fall.ea' atnotvee oa 'Mw Met eite. 

a. ._ � �- tor tae slw.oewa, amt deallt­
bc •*"• Mt GP &114 na tor •• �. eea.,ri"4 two oat eE 
.._ 17 UtteN&t � •Id.oh have beea Vle4 oat tv.t.ag 
neenl mu.the. 

s. a. major pnt'blau I.a -� wt.th tkeae svac� 
Ue la the efton to eeeue., IOI' uv tineUoa of ap,_.. ot the 
n:v•. Iba lt� ... ,._ ot tile tt>U.� e,era'llve ...U.fllou. 

11) A fltawJ.ntioa ot tl"Ullnok flow as aeuq aif'cmi as 
posa1\'tle a1oBg tu leasth of the net. 

(&) A mlnt,.. •t 81.lt canW ..... the aeJt ad a ml.a-
.. clepoaltloa of' eilt wJ.tllla the to ..... o£ tile hea4gatu. 

(I) A ..... - eUt eal'l'le4 M tU4 � Ml& slid.ea­
.... fmt H -..oap the altd.� te the river. 

t4> GNt .-a&UU.• .. ,t1oae Id� .. 1uo._ ae 
aluce ptea &a4 the 11.._t ... 

(I) ho'-tha et tile .,..._ ep-oa ot the 4am. fl'Oll u-
1.u � ot the an, wkleh will Daknlq tleposlt theft ui 
aAa u tealn4 u aa aUitloul elem.eat la tu s,a1,111117 
of the·ca.. 

4. fJda eateacle4 aedes ot me4el teata us laol� 
llea14e $lie tAB a.at ge.te �tuea. tlle toUowb& � sapplemeaW 

l etnc\Qn&& 
( 

• 

(1) A v� of �ng length au fora_ atra.J.pt or 
elll"fe4. 



(2) A •r �i clyke at the 4o� eati ot the t� 
� eepe,.r&tt.ag the •Woe ptes torebq from the headge.tee 
tereba,V aa4 ,nveatlag f'lew hon the tonaer to the latter dose 
w 1me elfliee cake. 

(3) A 4.Yke � tnra tile weat a& et tu lt.�e 
a'lruotve. at a right ugle to tbia stnctun• f'or a cU.et&aee 
of abemi: 160 feet, lts ou.kr 9ml tomag tu v.pnnaa � r.r tu ,�. 

(4) A tralnbg wall or �ill a.I the eaal Milot tile sl� 
.. gate nno1mn. BOftlal tit the ... ad exteJltiag ...... . 
v.,nnea apna ot tke 4-. 

(5) a eneuloa of tu tnliliag wall retel'Nd to s.a. 11• 
(4}, 1a tile toftl ot a e� wetr. � 1a evvd plaa 
apat,reem to a Ju.otiea with tke oder ea4 et tile 4a'ke ntte!'Nl4 
11G SB Stea (3). 

·"' AU e.f 'UleN vN'ieu teatvu ue maoa I.A tu photo-
� u4 � · � the memerl'IIAtl.1ta pnpan« tw meaer-s. 
tumaa. Wanook u4 Vetter. aater ta.ta et JtllJ' •• J.M. wad a&4e 
available 1\w ov e'h47 4:� tll!e ,ria1i. 

a. · ha ov ebse!''H.\iea of the &ffll481 tuts tlvll\\g '1'll.a 
Viet.t. fnm ov exam&natin of' ae ))&Otoan,,u aowt.ag the ne111..u of 
prevleu tee1ta. u4 hem ov _..n1 aia4v et taua ,ni.lemo w. an 
ld to the ._lulea that tu tiaal p!'l)Vis1oa for eoatNJ. of the· 
� ut 4ell1J917 of the water to tlwN ti.� nne._.. 
8M\114 iHlue item. (1) • ta)• US) Utt. (4) above, MD1$}7o tile tu � 
atn.ohru extedlng to the ea4a et tile tr�. the-� it­
eel.f' ad the tfftiaiDg wall or gro1a eneacU.mg anon tlle -,atrea 
a,na fd ae d.aJ u4 �, that tae looatS.oa -« 41.mendeu of.' 
these SUllO'flVe&,·ae � !A arraacem•t No. a,� ottw a oomlJl­
aatlea tor 1lhe ftael aolatlea of tke8e problES 1111at. pn'baldy,. ta ae 
nt�Mtafl7 u uq we 'l4flB' )lope to &ltaf.A. We therefore �. 
tor nleaee to the �r. appl"ff&l of the general �r. 41-
mPeiou aa4 looatiMS of 1lhese Btnn.-ee1> u a'bave � 

,. tifik � - tu nn.ctue eeten-e4 to 1a it• un. 
( eoma tena ef nlaerpA we.tr te eoauol &4 pn,en, 41.nrl'blae tlae 
n..- ft•• � to tae t1"&8U'aClt). tu vanou teau ..,. to ldl­
oate th.a aee4 o£ •• term ot eatnl of tllla uarao•r.. We a.re or the 
oplaioa tut some tom et slllm'luget weu. 14th provteioa tu 843\IStiac 
tu llelpt of enet, will pnnbl.7 pnve a satlataeter., � 1io tnla ea1. 

f. ·91.e usts,, �er0 have not '88a oe.rrld tar •� to 
pel'llll.t et &1\1 pnaeat 4efla1te cncluloa ae M tu ifft l.Natioa • 
to• of a11Ch welr. \ le eowd.4v fvtllw m4e1 i.avutlp.tloa 4e81.raW.. 
"1"1 ntenaee to 1meee featvee amt euah tvtller etwU.n ..._, well 
belde also u aemiv.tloa ot the ctffpt of a s79tem of eepan.te 
f!Jkes se\ eoheloa faehloa. 



a. We lill!q further aote 'lhet • la o,u, opln:loa. u fbal 
atllat1011flf ell phuu ot this partlcular prroW.em 111 likely to be 
na.ud b7 IIOlel et� aat tAat the tiBal oeutl'Utlo• ot thle te&tll'ftl 
*-lei. be peetpana4 atil lie aat 4esira'ble ell&neter. loo&ttoa ad 
timMsions. eaa be cteternd.ui 1W �e with the rivw itself. 

t. lt 8NlilllS pnpei,., at lld.e potat. to ml atteatioa te ._ 
J.aotc of simi11twte reprttq ae ooaUttoa affeetb& ellt 4epodtloa., 
aa bet-• the e4e1 au tu im,totne. Ia the latter• ae aAt 9111 
N 4eft.Alteq tiur Ulaa � etch I.a avatlable f'or the _..1 al4 
velodttee will be some alx time, gr&Qter. ta ol"iel' to nel!ze a 11llt 
tor motel teat, 1B aa1 .we,' pap$rq oeap&raltle nth that of .. pm.­tne. lte el• 1l01ll4 _... be tu ..U• tkaa _,. thlq -s.• oaa • 
_.. avail� tor mo4e1 ••• It l'NtiU• tllenton. aat ae eoael.,_ 
eleu � elther t:ble or volume of sUt a.-1t1oa ea.a le� 
i\ta the �1 tuts. lwth �. �ver. ve et val• la 1d1ea,Smg 
tll.ne1;lou u4 ollaagms ta ff1Nlt7 a4 holll4M l.Matiou aeNi o.e,oe1uoa 
et aUt maJ' 'bG am.Uei,a'84. ._,. an sln of value u 1-UoaUag ...,. 
tit7 am4 1-tloa of: sill 4eJot1tloa ia a nl&tin euee- u ntweea 
the 41tt8ellfi �an.-:..te _,.. lle.v• Mea trlet eu. 'aeNton. 1a 
ne.alag ov eouluioaa � tb.ese atten, w have -.. pUei 
N.tl\U 1)J' tile latter oeuite:Nltloae• Wiu b7 tke anul qwmt1Uea 
of allt iepedte4 or by the time peno« la-.olv� 

10. la pmenl� we ltelleve tu.t the nu.1 epGrat!:re pngraa 
of ,_ .. vadou teatves attecting now eoatrol• aa4 all 11.u eoati• 
tioaa att.U. the opne.tla ot tu UHUrge •tnotvet1 ot the ••• 
mast te,eact a aotwal eaJeli.eue wt.a the �tver; �� lflltllt. In Pel'­
...,._ mu-.. we have tatioe.'84. we &'f'8 eoati4at ·tu.� wva Md 
seus 1111W u4 wJ.U le foim4 fff tile sa.iisfaotory toatnl et tllese 
,rartou o,en.tive teatvu of the 1.ut&llatio11e 

u. � the GUa Valle7 tUsnuae svw,tves oa tu 
eut e1tle o'f the. rt:ver. • were @lo to o'bsene a ti.rat trial l'Wl u 
OH� theee �ares with N,eef.al nfGR&Ce to tile removal of' 
sllt hoa \u 41ooharge ch.ur&e!. dtltir slltlag ap � a nncH.t1ea 
et aoa-ue. 'Ble ftftlts oMaiM4 we co.ae14&1' fa.vonble 111 Mp 4e­
_.. aa4 wW. n.1. table coutaati&e et ti8WltU'&e ae Ntweaa a. two 
N'8 0£ P.*• we believe i;Jut.t '1le PffPOHi tleeip often eve17 
naeeaa.ble prade.e of ettee1Jive opt1ai1•e.tloa for tbe P1U'l)Otes 1• "'"• 

ia. lle&aril&s the exteadn seno ot la.lioratoq 1.aveatl­
pUou 111hicl\ have beea earr1e4 oa 1a eoaaeotlu wltil tMff pnlllas• 
we 4eM ii Jl'O.PU' e.1 th.le ,obit to Ml' tut we have laeu •� Mi 
tnora.tti,- lmpnsM4 wl th the ehuaoter u4 extea\ of tills •*• ia-
90lviq u U; ilas • mu, vari.aiJlea. U.trioatel.7 rel&Wa M4 suee,­
lU•le ot •� only \\ll'oqb Ml3e 17st• ot motel NPl'eN&Wioa. A 
�oa et this work with fille eam seal amt. illtelU.gemte. will, 
• are ave. Jl'O'M a at� taotoi- la eonf.DU1tsly uaNr aJ.PN� 
to tile effective -,lutloll ot the maa;, prol>leru *loll the opaatioa 
of theM stnetves ,reMat .• 

BeapeotMq salnlittect. 
Curlee Pa iel'ke7 
w .. ,. Du-a.ad 
Joseph Jaoobe 



Jllr. a.•. Walter. 
OJdet ._..,_.. v.s. Bveaa of .Be$1.aaat1o:a 
Deaftl'1 Ooluaio 

Dao lill'. Waltera• 

1. le ... I W uver ieea then hton. aa b.a4 otl'utr IIHIIINft of 
1*• __. of lag!a..-a. lt waa •aa••'e4 taat I 8,-4 a.a atra 4'9 u 11oa..-,. aft• tu, lla4 J.ett� au. tku 'be attorie.4 an OJJOJftl!ilitJ' t;o vi..,_. .... aAl.ttlfmal testi Ga tlhe Impea-ial »- Jlle4el• to· glv• a little 
�r �ii te 808l8 of tae :,robleM iavolvd ....,,t lt aee.mtt4 4edl'uleg 
t;o ,...,_.. a lnrlet ....,....._ oouen1:n.g earae. WllM 1e 1Lan PftHll,'"4 U'e., 
b geaeraJ., ma1'ten aieb. Ille lk>arit tor laek ot 'imf• hat ao eppor1nud.t7 
\ct .... u.r 1a eaterenee aa4 wld.ell. \he:refore� are mot cleaJ:lt with• ape,,,, 
of.tlea117• SA t1le Boari. Report. !hff7 are. ot coane, preseate4 as .,­
.-aaa:&. vien ad ut thoae of the Board. 

a. Chaanel CJo.un.11- Jd.d,111& :troa the photo&ftPl.8 o£ prplou teaila., 
aai fnm. iiii tesG wltaes884 Aviag tble visit, the but &JPl'Oaah u4 4e­
Uv-, of water• to botk the · Calitonda &!Mi Ariao.u. heathroru. · aeaa to 
ffGlllt a.ea the ma.la river otarrut ie well awq f:rom. tlle l'i&hi 'but. 
$..e .. , aea 1- ul.48 te ta,e outer ot the cbaaael or evea a little 'bl'70:ad 
tle ....._. 1ion.n tile· left· -*• U'.litGatnUeA. aad u.cler 1te variable 
•Dll,Uu ef Ueoaaree.- -S!l'i bur� etc •• the river will cloutleaa eoa­
tlna9,. •lathe put. te sld.Jag tr• ou baak to tae o,aer ad.to 1\t:m 
'-- • aou elllllfAtd.9 I.a ape«&etable :plaeu. Ii ia '11.oapl• llowver, 
1*G ... 1 ... e&1I be Jl'O'fiAN tlla1; will t'orea ilbe IIIIUB d.•er eheaN} 

· .,. f"'8 the rlabi 1taBk. aa4 perma.a.ently hold. it then. it tkat is 
ftmiBJ' 4eciele4 ·IQOJ& ae a deaid.eratwa11 which now seems pro)able. 

1,. It ,&a .._..tell. awef'ere0 that �ore lite aome mo4el taeta et 
tJae. e.treol ot a,v tikae or groiu bldlt out from the right 'ba.ak at 
� ..U atatne fille um Md Jut above the rather extusive cnba,meat 
ea tJlM 81.te of the rl'lfff• lt I& bellevd that the effect of these geiu 
1111Hd.4 lie to t?d'ew tbe mat.a evreat of '1le river ea.at.erly toward tu eu,.. 
ter et a. euql ad also to sUt up the embaQ1DEnat referred to abol'e, 
l,otl\ at,111111.i. etteeta .aeea lo be 488ir&'ble. '-'he tests SAould coatamplate 
a utendaa.1i1oa •� tile lien loeattou. the 1tut aqlti,a w11tt. 1ille lt&ak• the 
'beat le.agt)l u4 epaeia&. &ad. tile beat top eJ.evatt.oa. et tile pof.u. -., 
., .... tiaotldlt l• that •• or tuee grobe, &boat *' ioac. aat 100• 
--'• . will au.ttioe Rt. th1• la a 4etaf.l to l>e tletendaei llJ' ._ test,. 
Bae ...Ueat :taoUl.ti.M aa4 peno.m>.el at Jlleatro• mate. lt ,oulble to 
•B41ifn theN -..au -,.UttoulJ' ut eMnomlea.ll7. --- pouibl•• 
.._ b7 • ... emala, etteet ot :,nvi&ug ou.tnle to ult tJl9 rtver 
te the ceaw ._uel, wt.ta ita ma.1naral a,nai u it appnaaes tb.e 4-. 1a to..-. \111U'M10e'881'7 tu eallaerg.« weir above the tra.s!U'aolt 1llfh1oil is uw 
Wac eouf.Aer.N. aa a poeat:ele aeed. 

,. a. .ftaab.1"Jar4a 1• WhUe the river ooa1.ro1 ntunl. • ue'fe 
llJ1ll1 *" . -a annacii to the hea«work•· tun will alwap •• 1a 
-. vlelalv ot the l'uta4wem. a &e,eelU.• of lilt mloll s., la ia'8a4ecl 
aat.1 •· •anlM oft thftvp the alat....,- 1B ..,._ tll&\ ate4.1aa'9 ullvers 
te the eual. Ma4wrk8 -, 1ae eut� raa.tataiaet. \ !Jwn :ls a 



PNdldlit,-. �. tllat then -. at times le N J:'&1)14 aa4 exoeaeln 
a ant ..,_,u.a.t41M ee11,._,. w t11a � mu 'be �- � 
fenel . wltb we&., la at4ltloa h tu al ........ , ture lie ._ i,rn'81oa 
te � ._ sltMttu. � tu .-S.tloa et a teftelat _..,_ 4e­
llve17 ..._. at : a  uilloal crop period., 881ou uop loNee rai.p.t .._ 
dth iJle -.....-'kat au1ou oompw.a,s. ut ,oaelh)¥ elu,tll$ of 4amage0 
fNII tile watei-, uwe. 

t. .'lo euue keepiq ope& the· oluunnel ffl\18 le� �• ._ �. 
a --� or a � tll'agliae might be »e�l7 �tai.-4 ••• 
tb · .4aa. to 1le ue4 whea � u reqtdnt. :fhle rather �iwe pnri.$loa 
&¥ lee._ ea td.tlraate weoel•7 lm.t it aboi:ali l>e avol4e4. • at lE'i&.at 4d . 
� u _long u J(taeible. It ts .!JelleTect that a J� at •le.rial 
•uens.on of a eri.tf..eal silt eodJ.tla a.ntmO. tho �m sidt,t -. ee­
� • the ae ot �bearda a top tt the aplllwq eren wit$ provls-­
!cm for eag a toiJ&l of 249 b 6" lifts. At the fl�uta 111811.U 'be ue4 
eai, 4ui.lag :relaUvelJ low water oeaiitloa. e.a4 M � 4a is 4es1P94 tor 
a W �w., ao chaage ot :pla.ae would. be i.:i.ve-lved • .  AU that WOU14 lie 
nci� '60\114 tie to ptoV1dc" along \he - apillw,q enet., ,aiJ'e ot mef;aJ.­
u.& Seekeh to MNmPOd&te l'tllNvula &td!iel aue 'bGtwea ilillOll the tl.aa­
__.. WM'l.4 'be pla.Gei lllhea re�u!x-ect. lblativ•la' 8!Ull expeBM Ls bP 
'"1� la � a proviaion u.d 1 t is re:.,peettlllly tuaam. t\a4 to.r eoaai4eratt.oA • 

. · i. !fill!!f Over,f10.w1• As f'm:>tlle;r �1� u,u tlle fU&tei' UscwiMt\ 
la . .  -. two pree� J�&JtUa u4 u Rlat� to ti.Mt q�ie of l"el­
.Un ts,....-go .,,. ,.,_ eplllffl!f' ut t� tke aueral pte -� · 
..._. � Ma4i11eat r4 tetal rive� 4:J.sotuu·i•, a.tt eatioa le @,�1e4- to 
• llld$l. teete m4e las,: flltetdq &fte:rmooa. !ha »�»ose or �e � 
WU 11 .. let� &e water avfae& ela:va.tiom. Jut above the 4a. fer vu;r­
bg dver tiaok._, the. apill Wftti1' crest beira& blooketi -to prneat s,ll.lage. 
It will le ..Uet tut ._. euted.y ea4 et tho spill� Miel hat sottle4 __. r. Hfl tbet tile •J.d.111!'/AJ e:res\1 &lo:mg 1ta .t».tlre l am�'lb.0 hd. 1*ta 
e-,,et w!tl � to. pey-.t s,Ul• iui&& the tttsts.. Al.tho� 
tu e1u-..- bd $91lle4 � r at 11& e&eled.1 Etlld the la.oora.t0&7 
etaft ate.tett tktLt tbe llfNterJ.7 elid. ns .1ntact a.nd s\ood at its '1JOff'eet. 
Oftfl ehv&tiioa fd.'· m.r. fll.-efore 9 the 'laao4sw a.fte.ruo11 test.a. ae 
to �lo ot •"- �- qslast the dm• were retarre4 al; to t!,e 
� eat fd' e,1.11\ffiY en.at. 

_,._, -..·· 

,. 

j 

,. !he ftSlilta ef tuae tub an abewa in tJae foJ.lew!ag talml&tto1u 
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Wlllf' _.<baea �· ••t• 24600 WOO 
8-tae av.Uule tff Sft'1• 
pioa aaa. ,-1"101!1,"'0 " 17400 r,oc 

a. fbse teats, as to .• »oN!'1e lw ot ._ • .,. aa � 
apiU,-,. ff8St• tinlose & eoati.t.loa � WAHi" WUteap 'Ulal le � 
,eaai•t1'1e .,._. anul eperat&oa. It ldll be ..W tll&t 1'0tll *'•• 
�-ly t\tat .loJ. &bow a l'Nild ot water &ftl.lale tor iffiptla 
aat .,... .. _,. siuot.nc, an. t�laa spill-, u-.rse fl'Olll tot&l 
rl,,_. �-. tut h qdte belew nq� wham Ml 4ev�t 
. .._ tll• All•� ad Gll,a euals le atb.laeiCo It le Utftcldt .te 
....... .. tile OH.Uti.ou � . ..  .a.i. la .... putlOIIJ.w 
..._.-Ul ..... 17 tibial.a lld.tk the proto,n,e. It l8 ........ tile.re-
,.._ that tllfftl 09Pt • 1Nt & cue1t of all mu.eai ematlou and. u­
�-- of the ll04el •• f'or uample. the spi111MJ' crest. the allis au. 
_,, ot aJ.1 gate OfRll!llp• ae noon ot fon'bep aat Wlbap et au saw �, *• It lld,gbt a.1.N be daairaltl.e to __. the �le .... 
,.__ .- tlml.Gla tlMt tetatW � ot tile• Vllrins elfll&JIW•• 
.a· "'911" ftl&tlM 4f.lle'Ntua aaa eJ.e,rattaa . ...  'baaed. 

.. a:·.r-.r&!'!°f&r.; � �ii=! ::.f 
the 4aa l• tea111it 4ee1Mle • aa aMlti.oaaJ _,..,. futff., u vu a.­
psht u the Doar4 1epon. wt.a .tl.owap JN'&llel to UMt «. award. 
Ike hUfHaia Seatwem. as nuU. ofto bt tile ea�• with tu � 
et d..- eoauel ntene4 to la � I ad 1, it .S.Ot n aea••M.J 
• .  ,.... ... __.. • ._ .,..._ -,roa ot ttae tlfD te ...,. ae «-'"4  
.dlt J.eedlq aatioMtl ••• 1, ia ......,...,_ tlt.enfont, tut tun 
N ... II04el teate 'le ·  aete.,_ tJ&e lten luglh, a,aelag ad ftUt .i. 
waticm rer � _.1u. �l;r •* mne ._, oae oir tw p-om .• 1a 
�-- to tJle one at ttle eat� lf8.8te.1''7 ed � QS.U.-,, ntenrea to 
u -ti$. lou4 ltepPt• •mlt tte l'e(ldred. D.la la a utall tket avlcl lH> 
- -�---ten·· 

l,O • ._. ..,..., �. wo11l.tl tea4. to aaUi '1le ...,._, ,._ 
a.lag·-. ,-,.. d ·a. um to a J.Matloa eloaa ae •• ed8 ot tile 8Rt.ae. 
-- meiag a �  .. - - - � � -- a1.emg .. ...... 
• of the .,..._. oatitiea ._, llllpt -..1 1...- ,_.,_ tllaa ..U 

.#: 



•til.en1ee be required. It is rq J�at th&t wt'th the stn.eure eleva­
Ucms u uw paY.14- 1n the plans. ucl tor the qunility efflowage 1:n­
'Ml,rdt ture le ae Ute� of ll114u NOU', i.e. , a NOV 1*&1; wolll,4 
� a�h the base ot the \lPlflream Sheet-pile eatott wkich ex-­
tenets en to abcv.t elevat.1011 1ao• . Ii. ia, however; a phase ot tu ,� 
la that nlls for eae eou14era.tion. Uatortue.tel7, Ille lower velecitlea 
ad. the eoaner silt that ol>taia f'• the m4el, as eompared. wlth. the pnto­
itne, make it 4ltt1cml:t to tlrfp' coael:o.eioms. u to seov, £nm the moal 
tuu. Bowe1rer� the grota wets �d im the preoe4.ing paragraph ml'li3k­
b. affti14.m 1ao tbelr primary �i a.ttor& a little ill.formatiml om. tM.e 
�ticm ot eeov • .  

11. Some or the matters tehrred. to alKtve ware bri.efliY . 4.lseusef. 
w!th Jfesan. �k,. !hom,.e,- and low4 4v1ng the progress of the tens • 
.., an ,:espeetiidly nbmi tfied for ,cu eoa4iderat1on. 

Very tnlJ" .J'OU'S 
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Hontrose, Colorado, July 25, l 'JJ6 

MJ�1!0fuU'1JJUM TO CHIEF DES rr:::nrn J:illf GIKEStl 
( c . 'f. Thomas , J o  E .  ;/arnock, c.  ::.1 • Vett er ) 

Subj ect : Progress report on ;.:odel Stu.dies at : iontros e,  
Colorado of the Imperial Dam and Desil til'l(_! ·orks -
All-American Canal . 

l .  At its meetine at Yur..a, Arizona in January 
1935, the .Ul-.American Canal Consul ting Board suggested that a / model be constructed of the Imperial Dan and an adj acent pa.rt 
of the reservoir for the purpose of studyinics the n ow of water 
and silt to the h.e adgates of the All-&:1erican Canal o 

2 .  Before construction work on the model was s tarted 
a careful study was �ade in order to detennine the model scale 
and the type of silt -to us e so that correct deductions might be 
made from the r esu.l ts obt ained. The topoc,Tar,hy of the reservoir 
indic ated that in order to cet representative fl ow condi tions 
it would be hig.."tl.y desirabl e to include in the model appr oximately 
l½ mile of reservoir upstrean from the dam. A.PPl' ,JXi:mately 1/ 4 
mile downstrean from the dan rl'as believed nececs e.ry �o  study 
the dissipation of energy and other t ailwa.ter 1 hon011em . It 
was oontidered probable , in view of t he ex1,ericnce of others 
vri th small scale model s ,  t hat in case a t oo ".l"eat reduct.ion in 
s o  al e was us ed it would be neces sary to employ s ilt having 
a specific gravity le ss than that of  s i l t  and aand founJ in 
natur e Q  �he use of coal dust was c ons idered but the cost was 
fou.'11r1 to  be pro::iibit ive. It was further cor.s i derecl whether a j 
dis tor t od model scale ( [;reater reduct i on of the hor i zont al than 
of the vertical dir. ens ions ) would make it L,os s ible to use a 
smal ler model . Dis torted s cale s :1e.ve been us ed to s ame extent 
for the s tudy o f  ri ver IJro-oler!lS but t he verification on _prototype 
s tructuz·es of res:ilt s obtained in this manner are believed t o  
be insufficient , a t  the pre sent t ime, to jus tify c cnvlete 
confi<lence in the me thod . It was therefore dec ided t o  make 
the model as l arse at.1 the pb.ysio al cond it ions at the s elected 
s i te would permit , and to us e a s ilt as fine as could be 
obtained nt reasonable cont in the immediate vioinity of the 
model • It was found that a model to the scale of l :40 could 
be built without exces s ive erading at the site and that a type 

· or silt could be obtained very s imilar to the prototype silt 
of the Colorado River. 



3 .  Tbe s ite s elected for the nodel was two niles 
below the mouth of t'le .}unnis on Tunnel on the South Canal of 
t:':le Ur_o oc1�'a..1lgr e  pro j ect . .1.t thi s point the canal dror, s an:irox­
imately 50 feet in a. d ist-mce of 500 feet thus ma.kine 1ios s ible 
the use of the water for the model a.nd r etu.rdnc it to the c anal 
from vr�uch it was t a.ken . A di a_:;rmatic s_cetoh of the moclel and 
its  relat ion to the canal is s hown in fiGure 1 .  �iater is taken 
fr()!n the ci anal throueh a 48-inch circular ,:ate and carried t o  / 
the measurin� weir throuc.'1 a 24-inc'.1 \'1elded s teel pi:pe . From V 
tl!e neir the conduit to the model consi sts o f  a wooden flume . 
The s and repreaentinc silt is  fed int o the fl ow in -t : �i s  flume 
at a uniform r ate by means of a mecl1anice.l feeder . At the u1,per 
end of the model a divert er -;ate i s  ins ·tal led. to permit was ting 
the rmt er to t:ie dry wash around the ::.1odel or induc in ·_', it into 
the model . After the water r•as ses through the mod el it i s  
c ol lected in a i'rooden flume and retn.rned to the carrnl � 

The 1 935 '.i.1est·ill(; ?rocrsm 

4G Durinc the 1 935 s ea.s on the reservoir was s ilted up 
between the UJJstrean li.m.i t of t l1e mCYlel an.1 1 the dam. :J'tU'�-lli:: this 
1 r ecess the d i s charge was kert ap:_r,rcr..{;il,rntel;t constant at 21, 000 
second-feet ( pr ot ot:,·_ e or 2 . 075 s econd-feet in the m0<�el ) and 
s ilt was added at the rate of 15i by weigl-1t of  the flow of <"!ater . 
Al l water was u isch ar._;ed through the sl uicecc..tes an., heP.-..:. · ,9_-tes 
and numer ou.c obs er vat ions ·,1ere made of the manner in :rl:-5. ch t ' i.e 
s il t  delta rocres sed d ow.r.10 trear.1 t oward tY.e clamo r ... 1he I iain flow 
of the river would oonsta.vi tl�; c ha.nee from one bank t o  the 1ther ./ 
kee:r: ine t he  slop e  of t..'le :lelta 1.1ra.otical ly  unchan_::ed o '11h-:· da.tt.. 
obtained dur ing the s iltili__; Jr oces s  :iave not as yet been :rnr"::ed 
u.p but a.re e:c1 ected t o  yield mu.ch val,l.D,ble informat i on on the 
subjeot G Observat ions were al so made of the flow of water· 
throu- :h t.11.e ., ir st  bv- as s gnte and the .f...rs t  in.fluent gate 
s tructure of t ·ie d.esil  tin , works . 1.\he ,esi ra1Hi t,y of :tiller 
changes in the a1 ,prc ac\es to these stru.ctur es was ir.r1 ic e.ted by 
the ob servat i ons and corrections were made accordine;ly .in t:ie 
des i� . 

5.  On July lf  the -�11- illlerica.n Can al Cmsul t in.3 :Boa.rd 
inspected tb.e Cyd.raulic IA'-l.1YJrat -,ry . . .t the timE '.Jf the meeti11{3 
the J:IDdel had ·been in ac ,ual or erat i on .:'or about two \veeks and 
the r elta had p:r-o__;res s od 01 ;.ly a. s n.ort cU s t a.nce do'l111strea.1n. 
The C,Jnsu.l tin,-; ).Jard oliserved and a_r � roved the action o f  the 
overi'low weir ru:.id the Dluic errn.y in rer�ard to tl1e dissipation of 
enerGY dovmst:reamc Bas ed on the behavi or of the r·.:1del,  · the 
13oe..rd rec cnnended cer tain c han:::es in the alinenent of the inlet 
c�1rurnels downstreom from the .U l-,iIUerican Canel headworks and of 



the trans ition below the sluice ·_:::at es .  l It was als o  recommended 
by the Board that the number of sluicec;ates be increased from 
ei :;ht to twelve. Thes e c ,:>.a.nr;es ':Tere eff ected in t · .e des ign 
pri or t o  t h e  is sn�.ce of s:;:, eci:Z'i c at ions for the Dam and 
Desil  t in£:; works . In its re_ ort the l3oa:rd als o  appr oved the 
t e1tt ative test  pr o,;r.'.]'.1 for deter�ninint� , by means of the model , 
the rel ati v·el,v best arra1'4'.::enent of treshre.ck and training dikes 
urstream frcm1 the :1e R1l::;at ez  and sluic ewa.y, for prevent in,::; coarse 
s i. l  t from er.te rin : trae he ad;:atcs and poss ibly c au.s .int:; obs tructi ons 
in the i:r1let o · .a1 nel llo -.<ir.S"'Grear1. Dt.trin6 the remainder of the 
sea.s on t tie s il -i;in · ur, 1,ro_:;rar.1 was ccntinued and by the t ime 
freezin _: te.rn-i. er c1t.m· es r:iade conti!tU.ance of the testin,e :pro -;ram 
inn·acti cal the ; e l  ta ilad r e :J.C1 .P the ar1 and headworks and a 
s t ate of e 0ui l i  ·ri Jn had been r eacl1ed at vl .ich the n ane anount 
of  s ilt \'las c arr ie-1 .; ,  r,Ju,Jh foe headcates and sluiceway as wa.s 
adlritt ed to tlte reserv.Jir ur:;.tream. 

The 1936 'i'estine; FroJrazn 

G .  I t  had been observed at the ini tial model runs 
dnr ini_'. th� l �J 35 2 e e.son that the most  favorable  c ondition� at the 
heau.works .10,J.ld oe obt ained if the flow approached from t!1e 
l eft b n.rJ;: of  the river cro s a i.n,:; t:1e res ervoir frar1 eas t to 
west in front of the c.am and rass inf.:'. the slu.i c eway before it 
entered the �ead::;at es c :i. c ons iderable portion of the heavy 
s i lt wCY...1.ld than be discharged throueh the slu.ioeway and little  

/ di ff'icul ty was experienced in keepine the space ins ide t�i.e 
trashrack clear o f  s il t o  In i t s  report dated July 2 5 ,  1935 

the All-_\ner ioan Can.al Consul tine:; :Board r ecommended t:iat further 
s tudy 1,e iiven to  this part icul ar feature o f  the problem. 
It was bel ieved, howeve r, t::iat an atta: 1pt should be made first 
to find a s olut i on to the approach problem wl1ich would r,emi t 
t he ri ve :t t o  meander unrestr ictedly frcm side t o  s ide wi thrut 
c au.s .in..j s erious s i l t  depos its in front of the he adi:;ates at 
even tl e most wwerse co nditions of aprrouch . The 1 936 t es ting 
pr o _:ram t o  date  hos been conduct ed alone these l ines . 

'l • The laboratory uas O!Jened April 6, 1 936 a few 
de.y s  aft er \·reather condi t i ons perrn.i tt ed water to  be  tu.rned into 
tb n c anal s:,rstam. After rern.ovinr; the debris accumul ated by the 
vd er d· n ,s and recondi t i onirJ.G the sluicewe,y portion of the 
me 1-.:Jl ,  an intensive  tes tin :;  procram was inaugurated . Pressure 

/ mec•.sur euant s on the cres t of thi s s truc ture were  made by me ans 
of  iiiezomchric or,enines for a s er i es o f  dis c harges and gate 
or- enin, ;s . 'rlatersurface measur e1aents I were made of the -jet . dO\m­
a,tream from the ,�ates . A complete calibration of the cates was 
e ffected an<l I)i ctures were taken of  flow conditions in the still­
ing pool . The data fram thes e tests  has been edited and 
r,resented in technical memorandum No . 516. 



8 0  While thes e tests were bein0 run chmges in 
design developed during the winter were incorporat ed  int o the 
mode l o  r.rhe Gila Valley Co.nal Head.works and Desil t ing 1."'iorks 
were cons tructed but to date no test� has been done on t:1is 
feature of t..11.e work. 

9. To  c;et the t esting ri ro�IE. under wa.y three 
essent ially different layout nurabers 1 to 3 inclusive, �ere 
run with different river flo,1s and different dis tributi ons 
of fl ow between the heac1:.re,:-!:s and slu.I c ewa.y. Based on the 
infon:ie.t ion obtained fran these initi al r.ms t he decision 
ua.s made to standardize on a river flow of 24, 000 second­
feet ( prot otype } and to distribute this fl ow with 10, 000 
s eooncl.-feet th.rou jJ. the hea.cigatos and 14, 000 s econd-feet 
tl1rou_ch the s lttl ce,w.y and to ma.k:e Su.ch fttrther chan;;es in the 
nodel as observations would inrli cate as beinG des irable . 

1 0 c  Preli.rrlnary runs were r:icv.le to ,:eter,ine the ne c-
es s a.ry ler-4.:;th of time to obtain stabl e condi t ions in re , ,,..rd t o  
s ilt depos it ion near t�1e headwor:.r..s . The resul t s  of thes _ -'-:es ts  
fixed the t ime  at a.p2Jr oxima.tely s ix  hours t o  obtain a ne _. constant 
condit ion al thot,gh fair indicati ons of final results cou.1.J b e  
obt ained. in a short er t .i: 1e .  \ Acc ordingly the rims were -m.ade by 
re8ulatin"'. the dischar,3e to the des i red amount as indicated ,:;y 
tlie 1 8-i:nch contracted weir while the wa.tei- was bein_.,; d i verted 
to the wasteway at t!ie n.:pr,er e.rnl of the model , and then turr.ing 
it into the mo ·e1 and r eGUl at in,: t e amoun-l; of water throtl[�h 
the s lui cewa.? and t.ead.;:.orks . .tsJ soon e.s the flow became cons tant 
tJ.1.I' ou.;h these str,mtu.res t he tinin?, was c cnm.enced "' .... t the end 
of a s ix hour per i oo. ,  dur in w:li ch time the flow conditi on s  
were maintained C,)ns t a.nt , the fl ov:r was shut off. The model / we.s drained in a :mamier such that t he  silt  deposit was not 
dis"'8rbed a.nd the results recorded ·by pb.ot ographinc with a 5x7 
cainara. Dur irl.::  t...'-1e ru.nnin8 rer i od obs ervat ions were 7ecorded 
at 15-.ninu.te intervals on the 1 8-inoh measuring weir1 the 
r eservoir elevation, the t a.ilITat er elevation in the channels 
below the r ol ler gates , the Venturi nu.me below the slttioeway, 
the Ventu.ri flume in the c:i.11.al and the 90-degree v-notch weir 
used t o  measur e the disohar:;e through the right gate of the 
he adworks o rrhese observat i ons were made to asslll."e constant 
flow conditions . Before each run was started all dep os i ts of 
si l t  above elevation 168 inside the skL'll.illllG weirs a.nd trash-
rach.--s were removedo The 1nlet channels below the roller 6ates 
were thoroughly cleaned ani the silt was removed from the 
channel below the sluicew� . Silt was fed into ,;he water 
dur ing the time the water was run through the model "' The fl ow 
to the head.works and sluicewa,y was ret ained in the position to 
give the des i red ar-proaeh by me ans of sand bags . 



11.  It s o on ·became evident that s ome sort of skimmL"lC 
weir was essential for obtaininc the des ired dis tribution of fl ow 
to the trashraok, and efforts were therefore c onc entrated on 
determining the most efficient ohape and elevati on of  t::i.e weir 
in rel at ion to the trash.r ack . ( Alt ogether 38 la_yout s  were tested, 
several with th e fl ow approachin1 frar:1 different di rections o 
25  of thes e  l ayouts are listed wi th cm:nnents in the attached 
t able.  Prints of layouts 26  ·-,;o 35 inclu.si ve are s;:: orm. on 
attached print s . For all layout s up t o  and includi� Jiul.ober 35, / 
and al so number 37 • t:'.1ree units of t he sluice01ay ( 12 ;ai;es ) 
were uti lized for tht: di sposal of om•plW:! flow.  i.-'or L�7outs 
36 and 38 only t1'10 units ( 8 e:;ates ) were u.t il i z eu rui,:1 someuhut 
better flow concli tions and s ilt  control were obte.in8f1 in tJ-.is 
manr.:.er o In all cas es better results were obtained when the fl ow 
approv.ched :Crom t."1.e l eft than Tihen it e.v:,roache from tlte ri � ht . 
Photo.�;ra:rhs of the followinc ty:;;.,iea.l laJout s t:.re attaehed 
hereto, l:u:mber� 1 ,  2 ,  6, 12, 19, 22 and 30 
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Concentro.tl :,n o:"  !'l'l\T a.:"'.lUJ1•1 
eu l 'lf  iike.  ··to--: .>V9::l.Y 1 i s t!-i i,­
nterl to rol le-r ·uto:J . :;Q:''., i ·'l erablc 
dro: ·in :,e.'l.·! fro:-1 fnce ,,r  ('. !l.: : �o 
r o l ler 'lte:J . '('<' c ' . :uu:el 3co::r­
e!\ 'lut nlo!l. · l i ke 1te:Lr noso. ..!"('c1 
i :� ! ·l e  o:'  tra.:::�11c!::i <\!1 1 �·:10 cen ter 
c"!l.nnal:: below ,.011, ,r  ·'ltes .,.'l..li.;.­
eilted . · t  ·'1t � . ·n1: · 0 l  � C" · , .,ai--:e,1 
eame ll l l 't . ::'nv'.lral 1le r :i ·tl t:i 
f'rora :il• lici n ·  r>rlo • I . 'ei:·1 l t s  
·er: oru l ly w:� n t i o f:1,e \-,ry . 

C".11•r.r·· •r:,ti. C111 ,, ,· r1 -,·:: .,r.,·..:.,' 
<:?r: l ,.,. : 1 :ec .  �o., I ·i • ::1• ! : n ·  ';';"!!.V.J 
.·,.,rria,! ,,-,er ri ·:1t : ·�tr.  n o·.: 
i • .  rr-11 ·:: �r,w�.:.ic:.:!l "-':all ,u :.: tr �int­
(Fl . 1'1r , l i ttl e e ··raot "'ler 1eft 

1 br o I 
·.:t· l r .  ...-ou. '. r ;;' J.e , !' tr ·1;;hrac!.::: 

10 min. r,!lH:; ;; n  t'." l .  .,i')tn'l ::ill t io. ,o: ·i  ':.ed 
1. n  o:.Uml . ,,h,�l lor, c �1.11 ,!l ' . : :: ;  I J e  
of l e f t  l"leir o 

.,)10,�t vre lr t-:-o low, r i1 � ::i� t� 
a1 ; roxi.-:l.':1te ol evi.: t i l')n lf1C ;,,n1! 
e l , · o  0h .. 1J. U"t. OUt:J i '.18  en:'. • · lai:;e 
lon.- ·  -mlr to 'J llt!l.i:1 :,.,ro c ··rc c t .  
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Oonoantration ot now nem" 
and flt dike . Good D\andin : vave 
ever :r-lg�t. lf.ltimin.; weir. Flnw 
a:roHad to out.a i de of lett nir 
neazo end futhea t  tror.:i. dan, 
turned alone d&"!I an:i Ot1"8d over 
n1r and. into Bl ui. 1Jet1 • Flaw 
evenly c!latribut9d aoross 1°1''>nt of 
int.kn inBide ,,, t?'aabra:ok. :1eir 
nn lert 111 18 ef'fea� ! n  at c-.•.ne 
and at end next to 1am. muumrl 
al on � 1en altimmin;: �1r . Entire 
bar vor:: ro��h. :.:U;;ht oha.m.el 
aromt:t en :I or di l:e. :.rea in aide 
ot t:aabr!loJc !Jllta<1.. .;c,me sU t 
in o):iannels belo-:-r r ? l l m- .-�ateu. 
·rat. ue ri �ht weir . 

Jzoo, l r. !utad Am rou.�h now 
oon·.!U•lona aroWhl nnn or Hice 
oawi ln :  o lich:tl;y al- ��r nlocltiea 
nut to dike . End o r  qil' next to 
dike not etteotive beoauH ilrop 
in -;rat.oretl!'raae around en .:1  or dike 
allond very 11 tUe vat.er to ar,111 
over nir . load stand.in-.: uave oYer 
:tel:- beyond etteot t'ron dlko. 
�11 ��t vhirl bdde ot di ke and 
truhraalc. ..rea bu, lde ot truh­
l'aok ail tod :rn1 so• s1U in ab.ann­
els below rol l• '.�o.t.es. The 
cnnd.1 tlon at the -,nd ot the d ike 
co11lt °b'l correotod by a mm'O 
etfioion.t and lna abrupt tranaUion 
t'ro:n tho 111ce to t'te weir . 

JU.n:r oa right etcl8. Dlmoentl'.,. 
Uoa of rln alooS dSlco - •lei>\ 
wtr. lmootll nn •01Ull end. ot 
411Dt. Cloo4 etu41111 an nw 
rigbt wu. flow to n11- satea 
nai, 41eV1'bato4. Saa ell t 
111alc18 of VullPIIR ad ecme la 
obmmal.11 "bololr :ro11111' ptn. 
abamull bom 8114 ot ..... , NU 
aanee to ad. ot 1ett wlz-. 
Obmmel 111.0III aUI'• 1IIIIS'III ot thl• 
•Ir •JftadllJB to am Jla1t tm w14t.b. 
of tlle a� at tll.e lZld. Hn '° Ula\ ·--· Slalolas ,elall 
pft "'7 aaUd'""°'7 Nhlta. 
mwr ,.,_ oam - Cloo4 now 
oondl.Uae. Oaaa1hl'ab111 eUt -
ol11lo"4 -� u4 - ot 
NI' .. , tClll'Dd. ·- l"lftl' ... OIi 
1'1811.t Dile - l'CDft4. 
Bl- - left el do - -
.-. .... al""8 ... '1N � 
of left wire Gal14anltl• d1t 
a11d.N4 ooall.lmoua,. J.eft 
-· \00 Id.ab Ul4 J)OH!'13 \oo 
1--

I I 
-- - ·, , ,, 

- i ;:;,  l:ii . •  I I .• ; --.;: - - -- -- .::.:::::...,;:-"-::_::_�,,,.---t-----t------jf----+---------------1 - / 

- - -
9 

6'/9,r ,.,,.,R -- - ""'  

. // 
f::/ / 

// 
'/ / , /  •• 

f/1- . ..l 

_ .J. - - rron..r,I"� ' ' ' ..... ' 
"-,c..,.. ' ,  .. . ' •o :., ' ' ' -- -- _ _ _  :.__ .... � 

/ 

J.eft um.a t 11r  •• 

SUaht ooaoeawaua or n• 
DWP Wir• � about t0 tfft 
UIH4 of .... t of 4am. 0oao. 
dlavl wuoa or now ne Nllldzd­
v of Wll'e Clbamle1 toftll84 lll'Omd 
enl ot w1r aml nond 11a 11ro to 
DOH of '°* dlte, MU.bis al.ow 
wblr1 1.a·aru 111 front of elal--,. 
aouatraUon of tie. tllroaall Vull­
raot mar l'Ocdl: 41Jr:o tmll aoma 'nW 
t1ow4 01lt of ---aot -- al.doe­
... w. IU&llt ob-aalar mrnion 
Wide of Vubl'aot:. BAI' tcnm � 
mll of 1eft wll' ...a. VullPMlt. 
tblllu11"&111• oba1me1 fl'a 8Dll of 
ftlro 

2. 



(; 
) 

0 
) · · ---· · 

() 

� 
-

,o -...._,,..,. 1•a.s 

�1c.u: c.\::.u. tl'!.ill •�n:.; 

smlWlt or L..\TIXM.'S FOR Wl'.�J . .0:?Y� - ?,10!)31, .;e,.i.:.; �l�'i'!O 1 : 40 
lll'Nr Dlaobuge - 241000 second-feet - Readworkll' 101 000 - .Slui"8tlftY l : , ooo 

P,,ariJlg 

--=-===-=----- - - -
--::::==-:,-,_ ------ -- / /  

/
/ ,. / 

/ /  

'.//! 

� -rron,s,,)')On ' ' ' ' 
'-'c...,. ', 

·"ct,- ' 
..... ...... .....  ', 

Port tion •• 
:uver 

� 

ii.s.  Elev. 
AlOI\� Faoe 
Of  Dw.!. 

111.a 

Lc1".;th 
or 

Sun 

2 11re. 

.-, � · , 1 +. :;  •\ · �"•?e t ,; ,  rn:, 

Qoo4 at.ncling vaYe over appr­
aima'\el;J 280 feet of left n1r. 
now � -trullraoka wll 
41aViba.ted, !lo alumael oroud. 
end or nl:t . Bnt.ruoe to roll• 
CBIH 'fW7 good. Bar tor= 
ot>Pl'-wl.7 IIOO teet alloacl ot 
D111i.onQ• CJoo4 ope.a. al'N 1.maild.-
1ateJ.T 111 f'rcmt of alaloeR.J'• 

Belr olMnlld be lGoered oll.Bht17 
al ad. mat '\o dam to lower 
reeerflil' water uurtaoo. 
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Sundlq1 van cner •1r ta1rl1' 
good. Oomentrot.ion. of nn along 
taoe or 4- and aaro811 front of 
nm--, oaulDS drop 1n head 
aromd o1oae4 antio.n or trullraok 
allCl unnea 41aVllnlUcm or now 
tJaroash trullrDOta. Approach to 
roller gat.ea 1e from lett oaaDlnB 
!rop aroad. front. or plaH . 
Cou14erable a llt. alu1oo4 oontUI"" 
:ioul,r. Saa aiU 1na14e Vuh­
raoJc after ahort. ran. Bu IIPPf'OZ--
1-.Wly 50 fee'\ f'r'ca alai.o--,. 

J.lli101R not aat1ataotar7. 

Goo4 ataDd.J.ng nn oftr lef't 
bml4 wir m:oept at. axll'tlm out 
end.. now t.hrou,gh traallraot 
� 41atr1bu\ed. an4 entranoe 
to roller gat.ea good. llo noUoe­
allle ocm.oentl'aUon or f'low. Bo 
au, iolde or traabraok after 
'teat. Bar torme4 approz:S.-.tel,r 
200 rNI ahead ot aluio.....,. witb 
ohalmel alOIIIG lett weir , ohannel 
along trlllhraok cmd. Ollannel frCII 
and. of lett w1r aoroaa to 1A\er­
NO'Uon or 4111::o and. right weir. 
Ooo4 opm area 1n tront ot al t&ioe­
WQ am in front or traebraot trca 
approz1at.ely the m1d. polnt to \he 
dike md. rlgbt weir. Bl.dobg 
oporaUon nry good. Len weir 
001114 poeelb1y 'be lowered. one toot 
al end nal to dall and. out end 
ra1ae4 om root an4 le:ag'\»Jutd. 
approzimatel,r ISO feet. • 

l'low aonoentrated along raae at 
d.a w1 th atan:Un.:: ,ran onr approz.­
t.mat.el)- 300 teat. or lat\ aelr snd. 
Tflt7 alieht ag1 taUon OYer remaind­
er. Rn.trance a.,ni l t1om:i thrOU&b, 
trubraot 1Jt1ra rm except. tor a 
tn teat around blooltad out end.. 
Sluioea carry a lage load or sllt .  
Entrance t.o  roller catea rah· . 
SUch't innow from front 11reHnt.a 
n.irl inside or traabraot. Ho 
ahannel around end nr  lett weir.  
Yery Ut\le ailt  Lna L de or traah­
raot. Cbannel alon.� left weir .  
La.,yout can ra1r re&ulte . 

3. 
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:-tesultn J.ni.l ConclU3ions 

11ft aonGmatrated a1ozas hN ot 
dam with etan41Jl8 wn DY81' a,ppnz,,,, 
tmatel,r soo roe, ot ion wk -
aUgln alltaUoa. DflZ' NIIIIWlder, 
EaV'llllOI oon41Uou throuah Vub­
r-* tau •oept dl'op la bead 
81'0\mll 'blootecl OU •114 UII. -� 
raUon � nn boJoad. tbla ,olat �= • tow ren. n• � 
rolle:r gateD good.. Yu:, UtU. 
ai�t luUa v--. &ail ant 
- ---� IIO ten �m lon 
alloat 20 taat wllla 11114 lGO ten 
lOIII• Slota appeand. to ban ._ 
ettnt. ha too llho:rt to tona 
oano11111n oplnla. 

..... eln ldd.l-1 on 11148 of 41b 
DU' 'bazllr:. Smaller ns.n whirl 
•• eal ot ehol't ni:r oaulzls 
«neaeln •oalon. nn h Hllv 
sate• 1• trca left at • msl• 
t-.,g 111,p alow w!ml' l.a araa 
betwen VMJR._ ml dlko. same 
now 11a "1411 •• approaoJdns a1:a1� 
._, fr• left. Bueulw eoov at 
end of Ulme Area 'beaND Vull­
raat m4 satea· and. ahumla beln 
p'NII b� alltecl.e abamael aloztS 
r1S)n •ld.adzts waizo a open area 
41'"'11 ill �od � al,al.-· 
LIQ'oa.t 1a aaaUafaota17. 

s-1,g .... .....  loft -
DOI prouomaaed. 'ba.t enDQP as:t. taUcm 
to bep Dilt mnbs• Coaoe:n.VaUcm 
ot now alcmB faoe ot da md. aaro•• 
tn from ot alllloewQ wi'lll elSallt 
drop tn lloa4 arcnml end ot 'blubl 
ott Vau:raok. BnVIIIIOe oon41Uana 
t:bro,agll Vulll'Mk aa4 to roller 
gates good.. Some atlt d.epoaUed. 
inald.e of 1:l'aah:raat. Small Bil t 
bar 1n front of aluloewa.,. Reaal.ta 
"1th tlda lsynt .,... ftdlt. 

Plow piles ,ap 'beat: ot 41.te and 
_ tome a aln wblrle 41ao alow 
r.d.rl tllBtd.e of Valm'aot oauel 
'b7 1IDfl9D liavllra:Uon ot nn 
through truhraoll:e BR fol'mB u• 
•u!a."aot1 aoaUmtea t.hl'OVB)I. 
trMlll'aat ed. iinroaohea rolle 
tsatee. BR 1B draa tonrd. 
111110"'1 al•o• Wair an, left 
fair� oloan. i..,y..,, - -.t­
laf'aoto17. 
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Plo'CI' condition.a mu.oh t::W oame 
ae in layout l'l exoe;it tbc wve 
wae not ao r,ronounoed baoau.ae of 
t...'le now_ through ihe oloto. Flo• 
through \raebraok and approach to ,  
roller sates good. Smal l  b ar  in 
trant or eluiona,y, Slota appea.r­
ed Yery erteothe in breAkinc � 
bar, Beeul.to ot la,yout good, 

Channel toroa al.O?ld upetl'ec 
oido of rook dike but 1D epread 
nry erteoilvely b7 weir at end. 
of dike, 

Flo'lt' ct0ntlnueo wward d8CI 
epreading oome toward 1ntakeo. 
wa<\er fiowz, toward dam onr 
approximatel.7 one halt of lof't 
weir t.hen alcmg dam toward 1ntwceo 
and over 0th.er holf or weir. Lloal 
of now 1a throucb 1/4 ot trashro.ok 
nezt to in\ake•• RD.\r1111oe to roller 
:atea not good. Entranae to utr8!!Je 

len aluiae gate not good. � 
:Joou:r alone \lllB\ream aide ot � 

I ilke and appro%lmately one balf or 
rish:t weir. �11,:::bt ohD.nnel along 
left weir• Large bar aoroea trcm.t 
ot enUre intake worlc8 extending 
hmide of traehraolc about bo.l.t WO¥ 
to roller gatee. Open area in 
trcmt ot aluJ.cn&¥ small. 

Slu.icinB remoTed top of bar and 
formed obmmel aroad. let't weir, 
but DODO a.ions •u11raot. Boauua 
of lt\YOUt unoat1ataot017. ileire 
too ta:r trom aluionay. 

OonoentraU.on o t  now al.ems 
oute14a ot dilm am 1'P&tream. aide 
of weir at end ot dike. Good drop 
Oftr weir and fiOIJ nenlJ' apread. 
Oonoentration of tlow at end of 
dike. Flcnr traTele 1n large 
aemiollcle and approaobea oluice­
lfaY h'om lett. Good drop oTer all 
14 lan weir. PairlJ good. dia­
�1but.1oa of now throueh t:ra.ah­
raot. Some oonoentraUon in balf 
next to dem. Entrance to roller 
::ateo at angle f'l'ca left. Ezoaoeln 
eroaion alon« outaide ot dike and 
abou1i ha� of weir. Bar below 
n1r eztemlns about eo feet 
inn14e ot truhraot. Slisht 
obannel aoroaa bar toward olui� 
and alona lett weir. Reeulto of 
la,you.t wwatiofa.otor,r. 

&:ti tt channel along llJ>Otl"esm 
aide or rook dike spread.in:! in 
lor8fl atnterine aro at end of dike. 
Be.r tor.us at end of dike and 
carries around end of dike i nside 
of trubraok. ReaerTOlr higll on 
llJ)St:ream aide of dike. High 
nloci ty through about 120 feet 
ot trubrack Just outaide or blank­
ed ott area am\ prnotioallJ' no now 
tbru remainder ot raolr:. Entranoa 
to roller gnteo Hr,r bad.. Deep 
ohmmel alone upotream aide or rook 
Uke tapering at beyound end ot 
:lice. :Bar to approdmatel,y el OT'­

ation 184. eztendina throuah, traeb­
.-aok an:i fil 11.ne channel u,potremn 
f'l'om oluioewa,y to w1 thin 300 feet 
ot uh of oluioe. Small oha.nnel 
to right of lett weir. Small opon 
oraa in f'l"ont of alu1ceft3 channel 
througll U-aah:raok around em of 
ble.nked of'f' aeouon. 3ar formed 
1m: ide of traohraok behind blanked 
off oaotion. Tiro center oharmels 
below roller gateo badly o ilted. 
:l:ee-J.lta and eluioins bad. Goneral 
reaul. ts 1U1Bat1araoto17. 
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Bight 183.o 

111.ght 184.0 

Bight 181.0 

lll8bt ieo.o 

Bad tlov oondi tiona around end 
ot dlko m. th exoeesiYe drop in bead 
ond bad whirl. now through traob­
raok o.nd to roller gateu le at angle 
and not nll distributed. Silt bar 
:.naldo ot traehrack am. in front ot 

I J:i:u. I :,1 u.io� at apprarlma.te elention 
1 78. Chanmlh beloa- roller gatee 
oa41,r silted. TendeDQJ' tor etrall 
lha:mol to form around bar and opp­
roaoh DluioewAJ' trom left. Weir 
ooq,lotel.7 burled 1n bare Reeulte 
amJ11Uetaoto17. 

' hre. 

7 l:lro. 

6 hre. 

OOlloentration of nov 11r0UD1 end 
of dlku e FlOll' Ul:rough trubraok 
snd cm.trance to roller gatee not 
-:ood. Inside or trashraak and 
6hmmeb below roller gatea bad.l.7 
eilted chlum.&l out er.round. to left 
oauoed hich bud oYer dam.. Soour 
bad GrOlmd noae or dike. Soour 
bad Around noue or dike. Heeul to 
ver;y uneatlataoiory. 

Flo• condi Uon:u good.. Slov 
whirl 1na 14e ot traahraok but not 
ot HTure .iropartion obarmol along 
trubraok and au te14e oftl" ten 
oarry moDt ot now puoin& olu.t.oe­
.._.,.. Uo dlt 1ns14o or Vaoh:raalr: 
oz, 1n obarmelu below roller gateo. 
Good ollamml outo14e ot traobraot. 
:lb.annul around and o...er loft weir. 
Oouiderablo e U t in front ot 
uluionay. Slu1o1ng opera.Uon 
-rer7 •aUetaator,1. General reeulte 
tdrly aa.Uataotory. 

Dike toroed nter out over r 1gM 
weir thDn aroWld O'fOr lett nir 
aoroee trasb:raOk. iiater enters 
roller gates tram dil'eotl,1 in front 
oonaido:rable oilt outalde ot trooh-­
raok in tront ot elu1cna,y o.nd Tffr7 
UtUo inside ot traehraoke Lett 
weir waa not aa ettooti n u 11hon 
now wu from right. :,1u1o1as 
operation san taYOrUle reaulte. 
Slo\l ettocun in lluio,i.J:IB. 
General row.lt.e fairly oaUetaotor7. 
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Behl U md Ccmcl\18 1CIIIII 

now oondJ. Uona \hrgqgh t.rMh­
raat m4 approaabing roll.ff sates 
goo11, Goo4 alancU.JlcJ wave over 
rlehl w1r, now well spread. am1 
amu. or it fOl'Ood. go,m in front 
of 11bdoea, Bar toimed. nll away 
1'ram aldoawrq and. 1.ntatu, 
SldoinB op•attcm aaUstaotory, 

:'Ma 11\J'Ollt appeare eat.ii taat­
c�, lfltb \ho r1nr 1n :Ulla poai­
Uoa bll'I, a lcmcer run ahould be 
rw!e, 
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Bl&b\ 181 ,0 6 - ·  
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111gb:\ 181.0 6 hra . 

nos ocm.diUom t.llr� truh-­
raok and approaah to roller sate• 
fair , CW-rent arou:nd em ot right 
weU' and into aluion• onr len 
n ir ,  St.anding vaYe owr approz-
1.matoly 2ou teet ot len weir 
beyond em o t  atub 41ke. Ccma14-
erabla ailt bar 1n rrmn ot alldoe­
•a:t and a -1. l bar 1na14e ot truh-­
raolr: near dike . Claar area inaid.e 
or both •1ru. lleault.e not anU:re­
ly aat1a faoW:r7. 

now oondlU cma 1.b:roueh, t.raah-­
raot am entrance to roller ,;atao 
!air. Plow o ver rl�1. nlr d.i'f'ldaa , 
one cw-rent. approaohBD aluloew-, 
And trut atller tloa ln arc oTer 
left nlr md .retu:rna 1.o aluiO"IV 
arcnmi noH or atub dilr:e on len. 
:. al l\ bllZ' formed. ln t'ro11t of' 
the alu.iona:, to  � eln­
ation 182 on4 a larete b11r fomed 
inside of t he t.raahraok. 501118 
a lU wu carried into the inlet 
ohannela below t� rol ler �etea. 
..i. fair channel vas maintained 
alone a 11bort 1 or tion or the 
left welr ne ar the stub dlke. 
'l"be a lu.io e  period wu Ter3 
efteotl  n. aasu.lt n  not aat111-
raotor,1. 

Flcni oondi t i ona t:1rou._:h 1raab­
rack anl entranoe to roller �·11t1111 
Tttry ("ood. <1.ll or trashrack err­
ectl Ta and no dro1 in head arou.id. 
blookad-orr s ec t i on .  Cnl7 part 
or r.l. !:!lt weir e ftec th'e. � 
:J i l t  bar de• ,oal ted in rr�r:t :,f t�.e 
ol'.UcG'lf'-1 w� very loose, but 
ntended tllrou :h the tra:ihrnck 
a.nil waa aboTe 170. ::o all t in 
c:l61Ul8la llelc·.1 :"ol l,•r ,:at.ea . Oz •sn 
area in: :i  ido o .  tr �hrBCk nf'."i.r ,l lke. 

leuul ta sh.oul•l be ::i at i t: f$C tory 
w!.th  �ii nor c aJ\..'.88 • 

. . 
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Rlc::h:t l b  .. .  :... £i ;irs . 

Left Ui.! .:,  6 hrs . 

Center 1 82 .5 6 �s . 

Center 181 .6 4 bre . 

-- 101.e 6 bro . 

!tesults a,u1 Conc lua l ons 

l e  �en •! i e t r : bu.t i ,r. of flOl'J OTer 
r :  �i1t '11'0 i r .  -;,o - !  i ro;· '...1". '1<1•1 '. over 
,:. .i� weil' u . .: :ll' ) "J\ : �o:::,:, o ·· '. :!. ' : c ,  
:: ,111:ii l: · '.lar t o  r-,m at 0011:i i -lerable 
i i s t. !l,noe rrcm:i it. Left we �r e ffect­
ive. lro :iilt  ins id e  of tranhr ac -: or 
in chmnelB below rollf1 r  -�atf)s . 
Channel alon · lE>ft  1Te i r  aml 1Uon1_: 
t.ras'.ira.ak: uo-.m<l bar to slu.ioeway. 

2. BTim now from traahrack: to 
roller ;::11te1J . .;;.1 1 :;ht •:.irl near 
lett stub 11ke.  Channel al on , ;  lert 
weir.  Major ,,ortion or s i l t  bar 
s cme  distance !rem s lu.icews,y. •;o 
s ilt  inside or trash.rack or in c :-:.c&n­
nels belov, roller ::ates . 

3. Ri ver s;iread f'l'CJl:l r i.� <.1 1.lce 
to ap praz:L'!!..ate mid-point of dmn.. 
CUrrent around and of 1Jtub dike 
s11read.ino fan-like aoroee front 
of aluiowo:,. �lit:htlJ' :1i, :her 
7Qloci ty noGr aluioe t:l.1111 U1roU?.,h 
ran&inder or traa hr Q.C]c .  :;ow ap;:r-
1aoh to rol ler gates . ',Yhirl in 
!'ront or sluices back of ot\lb dilce. 
iolid  bar f'rom river extendini; thro­
·.igh traahrack to rol ler -:ates . Camt­
nel around end o :' stub d ike extendJlt_· 
· l ia,�nal ly to ri�t s ide of  sluico­
Wf13 be�ind stub dike . 

Slu.! c ln;! iler l od  e at i a feotory for 
l and 2 bu.t \DUl 11.tie factory ror 3 .  

!lesul t s  !Jatisfsotor.7 f o r  l end 2 
but unsatis factory for 3 .  

Uni f'ono n o v  thr:>u.;h trashr&ak: 
oxoevt tor s lisht c urrent near GM. 
next to sluioevq . OUTent appro­
ach.ine non-on,rnog sect ion betveen 
Blui oe-..,y and inta.cea sl1.-;htl,y to 
the let\ ot a line normal to t.ho 
ia:111 or the intakes and another 
31U'rent cnnmg ar.,und to the lett. 
md pa&&ed. over the left ve ir avvr­
o:z:1.mately holt of let't weir rorm.J.ng 
channel along •eir .  out ends or 
both ueira buried. attar r,m. J.reo 
between left weir and traahraok 
contained heuy bar. ii.bout one 
third of area between traahraok 
and roller cates ccvared by b e.r .  
SIDS silt  in ohannela bel011 r ol l er 
:;ateB . !lo olui cin..; period. . 
Reeulte um:atiaraotor:,. 

Floi, aell e preOO aoroso entire 
f'ront o f  u luic81fl\V ant intakee • 
.::iame now al one race of dam Md int o 
a luioe. Gcod dis tribution cf now 
thrr,u,!h, traohrack. StandinG waTO 
onr �prca:imAtel,f 175-teet or left 
weir . Al'ea inside o r  traohrsok 
blldl.Y silted. Open area fl'Om pier 
4 to rook: dilr::e extending 300 teot 
upatremi. to d i ke .  Ri�t ohanna l 
free cf silt.  3 oma , e i l t  in two 
center ohanr.el a .  Samo a il\ 1n two 
center ohannela .  Higll bar in tront 
or roller ao'ie Ho . l am baok or 
blanked-off tr&Elhraok. Channel 
Al on,J left nir extending apprm:-
1metely 250 feet. upetremn from 
eluiaewv. SllliolDB porlod eat ie­
faatory. Ba81:&l.te unaat1e raotory. 

Concentration or fiOD" throuch 
rieht end ot traehroak cauaing poor 
entrance to roller eates . Cursen:, 
&0roa e left weir at low J.>Oint . 

een,ar 180 

Dirt, mule ot both ve ire alfoff water . 
-;ood .:itc.nd lnt:; wavo cvor left we ir 
tra1 ls.. t� 11 point about 350 toet 
tra:ri dsm. Open 111· 0.a i n  rrcint or 
blank41-oft a1uioew43 to diB(!onal SI' hre . I Uno !ran end of' bl ank:ed.-otr truh­
raok to low point in lert weir•  
Samtt a l l  t inoide or tra.ahraok IIJld 
in left center channel below roller 
·�at cni .  C-:iannel trom low p oint in 
veir to ond o r  rook diko. Jar 
elevation api1rox1mately 176. Slu.lo­
ing periO<i not o atlofactoey . 
Reeu.l to u.noatlafao'\ory . 

8. 
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R1 ver ot Dam 

Center 179.f> 

Lott 161.5 

Right 1 82 .0 

Right 180 

Loft 181 , 
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lllzSt 181 

Len&th 
of -

6 hru . 

6 bre. 

51' hra . 

6 hr s .  

6 ""' ·  
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Resul:\a and Conclusions 

lo Flou t:U-<> "JC� tra!ihracic and 
en tranc� to ro l l itr · -. ·. ,Js �ood . 
ii' bw c.liv idee at junction or strai,;.,t 
weirs. a;.�roximatol.,, 1/'J of t'lo11 to 
ri(S:lt and ru1a.indur to le n .  Silt 
�ar close to e lu.1cew8J'• �1e eilt. 
ino U-� or  traa'.u-aclt. Cha.nnel alon! 
lef't .,.eir from sbioewo,y to lor. 
point in veir . Small clear space 
below rig!:it ve ir doanetrew::i from 
low point. 

2.  FlOli thrOU.{h trti.D:\raok and 
entrance to rel . er . :ates ,:nod . 
t:rstrea.".I end of lert aeir above 
water but r!r.'..ainder :,aa very effc.:t-
1Ye. Sil\ b �  r.ot ao lar,:e a:.. with 
flow from center.  5�e e i l t  inn 1 ,1e 
of tra�hracic !Uld ins ide chsnnele 
;1o low roller :;atea . 

3. Flor. t;1l'ow�h tr!ls r11.ok &ll'' 
lli,'I .. rou.ch to intakes - :;lod. �ft 
weir 'l:· rective for 3\JC :·eot �rstresm 
rrom !J luicew,t,;' • :t1,;ht weir e rrect­
lv"l ror 2 ... u-reet u1 �trea., rron no:ie 
or  dike. Lu,;e eilt b11r in front 
ot alui081'8J' and oonaid.erabla silt 
ineide ot tra&!l.l'aok but ver:1 l.i tt1P.  
ill ohannela below rolhir . :ates • 

.Sluicing period a atia factor;, for 
sll  t!u'ee runa 

Rt:H1·.1lts ,;enera! l.: sat l a fac k r1 •  

Flo-. conditions t!U'U traa:u-ack 
and to roller r:atefl fair. E.n<l or 
rl..;ht veir next to d ike o rfect.ive 
ror a d.istance of .520 feet tram 
noae ot dike. Flow ie  m.ostl.r out­
aide or nir a.'11 a; ,�ro aohes alu.ioe­
•BJ' over 200 feet ot  left veir n�t 
to dam. Large ailt bor formed in 
front ot a luiceva,y and consid.erable 
bar ine ide o r  tra.Ghraok. .Huicill8' 
period onl,y p&rtially efreotive. 
Results unsatiPfaotor-J •  

1 .  Fl m, throu. : n  tra.s;1.rack t1.nrl 
entrance to roller �ates ._;ood. I..e rt 
1;ortion of weir ver:; oftectlve.  
After t:le run there WAS no silt in­
aide of t� truhrack or in the 
oilannels belov t!.e roll&r _;atea 
am only a ver:, SCl4ll 11111ount tn­
::i i :i e  of  tae veir. :;o ulu.lcing 
veriod. Results ver:1 good ror 
+,!"..la : · oBition of river. 

2 ,  Flov t:U-ou. :h traa!:rack a,.,(! 
m. trance to roller . :ates fair, 
Cw-rent arounc!. nose o f'  11ke an•J 
alon : ri :;ht � ort lor. �f vet r .  
;,+.am! in:; wave over ri,o:.':lt Bec t i on 
or we ir snr! over extrEl!DB l e ft er.u . 
After rur: th.er'-? ffe::J acme s i l t in:i ide 
or the trasa?'&ek an:! s01Ue in t he 
inlet channels llelo• the roller 
:ates.  .• lar :o ::iar romf'I ! i r. t:1c 

:: ·llUU!.el �etil'ee:. the ':.r:l!l '.l?'acii; �"Id 
weir . I f  tr :u1::racl: '.1.,:i,:! ne t zioen 
so fine , ro':. abl,l ::inre s i l t  would 
have sr,tered it a:n:i a; · ;  roac:i.cd 
t'.10 rol ler :ateb . :\esultD u.ru1 at­
i:ifa.ctor1 fo r th!r ; ou i t i on of 
river. 

Flow L . i.rou..:h. traa:track an.: 
o : 1tra.nce to ro l lor . • 11tes fair . 
i c i r  act io : 1  s a t i :i f:ict ,r;,. :..ar :o 

:J i lt ou Je;,o:J .. t<J..i ou.tl:l .i.de of tras ' -
6 :Vs . I ::::. b·1�:1 �1::� �;�:'.��a�/������ 

,, , ror t .i s teot t>eoarat.' . tU" t '  il t l:1 
� 1 0 : :o.l :ud , r obnl>l :,· ob:J tr· 1 -:t0  l 
' . . 1e ai:IT!U>C!:I of t:i.e :J i lt O:U°• ... luic­
,n · · era o 1 only ; ,art1ally effec Hve . 
f93 ; 1  '.:; : .ot e!,•. �rel.:. �at i!.l r:1etor;r. 
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HYDRAULIC. HODk~-.STODT~-~-FOR ~ :DESIGN O F  '.: e ~ T -  "~;.8: 

(To be 
of .the 
Geop~ 
v e r , ,  ,C 

The 

~ , I , L  

on rivers w i t h  

problem. With~ne a a v e n ~  io~':;al,par~al..~systematfc control~of:~the, • ~i ~ 

Lower,Coloredo, River ~ - , "~ .. , . . . . , ~ .  ...... • ,,.. .~,waters, .under~.; the~!Boulder -,Canyon iAct,~: this ~ ~ 

problem.has,become ' f primary ~:Importance . . .~ .. ..... ,~ -r,.~ ~:. ~ . ~. 

The ~Imperlal~.Dam, :a~ ~pa~'t ~ of '.the .!Beulde: .,-~ .~. 

is located, on .the .~Coloradei.}River, ~20~ ~miles~ ..... .:..by' .ri~er - ~ r~a.bove~ ~<' ..... .' :Ytt~"~','~~,.,' 

A r i z o n a ,  a n d  w h e n  < c o m p l e t e d  ~ , w i l l  r a i s e : ~ e  ; , w a ~ e r ~ s ~ f a c e  a b l e : s u c h  

t h a t  t h e  . w a t e r  ,can.:;be i d i v e r l t e d ~ . i a t  a ~ g 
: ,, 7 

American ~Cenal .on the ~C,e~ifOrn.~ ~side of 

:f~ie ~be : ~ e x p e c t e d  :in.:: by . , 

from the .c'~nal. systems. . ~i .:,i/...::":~.:/-~: .... :~ " • ' ........... 

:The value ,of ;hydraulic model:studles '*as an;aid ~in,~the:.'~esign 

was were 

~t~ied on sectlo~Z;m~els•, ~ ..... ::~" ~ ' ~  .... < ........ •~:- The :results .in ~hose..tcases .:,wer, e appl~ed" ~ , 

with little or no correlation' to adjacent, structures Or-to .the ient~e '~ 

h e a d w o r k s .  



L ~  

In considering ~ ;  '~ : ,. : PP ~.r..-. _~..=°~.~ the Imperial Dam and ~ itsJ a ..... ~tenant h .... '" ~"~ 

works as a unit, our major-problems;were:recognized, in, regard to i 

the silt ~ transported in/the river:~!(: ..... '..~. i~/,~. ~. ,:..:....:..-~..-.~..::: ...... ~.,.: 

(11 Maintaining the river;'appr0ach~{ ~ ch~ei:'or :, charmeis:i~ee/of : 

s i l t  obstruction\gs , ,~ .... ~ .... .~ 

(2) . . . . . . .  Main the units. " 

of t h e  desilting works free of~sil . s-,~ . . . . .  . , .  . . . . .  , . : .  . . . .  . 
. ~ ~ . ~ ' ~ " i  ~ .!;:~. ,~" ~. ~ : ~ i r ~ / , /  , . " i . ,  

( 5 )  Settlementof the:silt i n ,  a d e s ~ t ~ i i ~ t • m ~ d i l d i s ~ g i ~ , i i ~ ;  ~ 

it from the tanks, and . " . : ~ '- ! -  ~/"~ ' !:?~: :~!:,:/'~'i::. '. 

( 4 )  u a p  a z ~ s - o s ~  o f  t h e  s i l t  t e h  - ~  r i v - . e r  : ( "  - , " _  i : ,  ' ,  . •; ~ . . . . .  ,.~::, : .  

T h e  i m p o r t a n c e - o f , " t h e  second:: o f . !  .~ese ~ ~  . . . . . . .  - " " ~ - • problems was greatly...: 

reduced by the use of division~walls fromthe- s to:the 

individual tanks of ,the desilting plant and::the thirdl problem . ~ S  

studied by the hydraulic laboratory"on, separate, models, For the ,., 

solution of :the ifirst and fourth problems~,, it ~slrre6ommended ~t~a 

program f model, testing be~ conducted on:as !large :a.scale 'as ~acti-: ' 

cable . . . .  , . ~, . . • ;, -~,,,~ 

In studies made  imodels, .two: ends: m a y b e .  

accomplished - a quantitative analysis of "the problem-is obtained~ "; " 
..~ , 

which may vr may not, include data relative to. 'the basic principles .... 

of transportation of solid matter by~ running water or a qualitative ~ 

.or comparative analYsis i~,.;.obtained. In the latter case, such~of.~q 

the variables as it is possible~ eliminat~from the problem a-~ 

by maintaining certain conditions constant throughout the I, 

series of tests. 

2 

,{ 



In this particular case,: it,was decided to: attack :the 

the view of . . . . .  ':' ' ~ " ...... p r o b l e m  w i t h  . . . . .  ~ . . . .  

reason was the ~urgent. need~for~the results ati • • .. st ~o'ssible____ __ ~ ~ 
t 

date, modifzed iof course b~'the-factor ofleconow in-conducting ~the- " 

sity for a detailed q~ti~tive analysi tests. The neces ~, ' s of 

problem was ~questioned, Practical~ :all hydraulic designs are' solved::: 

f 
silt that could be used so that reasonabiy~ correct dedUctio~i~ht 

be made from the results btained. It~was considered probable,~in ~-~i~/ -~ 

view of the experience of others ~. with l small sc~ei, modeis, i't~at~i~ ~ • i~ i 

case a too great reductionl inscale was~ used, ~i ~ cessary 

to employ 
p " 

~ ..... ~ • ~i ~ ~/~- ~ i ~'I~" ~!~/ ~ i • ii ~ 
and sand found in nature. ~ The use Bfl I~ i i. I 

the cost was found to be prohibitive* il // !~i ill ~~ / ~  ~/"i / !ii • ~i ~ii i i .... 

The possibility of a distorted model~scale would have~ made -. 

it possible to use a smaller scale. ~ That type Lof model has beenused 

to some extent for the study•of river problems but the verification 

on prototype structures of~'~results obtained in this manner are believed 

to be insufficient at the present time to justify complete confidence 

in the method. It was decide&,~ to make a model as large as the physical 

conditions at the site would permit, and to us6 a silt as fine as 



c u~d be ob~a~med, a t  r e a s o ~ b l e  . c o s t / !  n ! the ! ~ d ~ a t  e v i c i n ~ Z , > O f  .:- ,..- 

t he  m o d e l .  :The :scale '.,m~el:i: was:constrUed ,:~ 

a t  t h e  ' B u r e a u  ~ydrauli, , .i:',., 

groRnd- .space. ,  water , : ; r~ " ...... "" " " : "  '"' "": ' . . . . . .  

t h e  

• , The mode ' l  ~ . i  i,~.,~ 

of 

where• it had b 

Gunnison River 

such as  ichii  . . . . . . .  "" 

ranges .from ' 0 .05  to I 

scale .ratio o f . . l ~ 4 0  

wou3d.  ~ h a v e  r e m a i n e d  in. ~susper  

o r  i f  i t  -.would have : se 

r e q u i r e  a t e s t  p e r i o d  ' De :r..prac~lca±.~.:- 

£ a ma~ri~ ,of those:.:Pr, oportions:, wo.uld ' :have !:been : uneconomical~::to~::' ~ i" -~:'~:: :I':'I~ : 

provide.. ConsideratiOn:.~s',:rgiven:,tO:~.shipp~ a::supply,:of ~e.:act~l .... ~ 
r 

Colorado .River silt to .the ..imOdel,. but r- 

to practically the ~sa~"'de tee 1:is ,the material which 

ranged in size.from 0-08 to.~2.0!mm.: :.l,t was ConCluded--~t: the indi-"i • 

cations of the formation of silt bars on the model were much more 

severe than will be experienced on the prototype due to the use of 

silt as much out of proportion as the materials actually used. _ -. 

•• • -. 



comparlson, ~ 

tested .-~ 

. , : ;  . ~  . 

Since 

~J 

All-Amer: 

rack flow 

(2)  a 

t±on of si 

carried in 

(4) good 

and headga 

removal:of.._.the s.~t i. which ~wi!l~.naturally de~01ait. there, ~ilwhic~!!-i ~. '~ : 

is desired-to 

~ ; -  The :sOl' 

plished, by t h e  ius, 

rack separating 

that flow from: 

flow Conditions below the gates ,  I!~- ' ' ~ ' ~  .... : i  ~ ~ ~~, ~: ~ - ~  " " '  ~ : '  . .  

( ~ ) .  A dike ~,extending . . . .  J . . . . . . .  ~ ~ Z " : L " " : '  ~ '  ' :4 L " from the west end "Of f~e headgate Structurel  i.~ 

at a right angle"to ~Zhe struct~e for a distance, of about:560 feeZ~ '~ -. 

the outer end forming the upstream terminal for the~ trashrack, " " r • 

5 



0 

gate structure nor.ml ~ 

apron of the dam,.. . 

( 5 )  A ~ s u b m e r g e d ~ : ~  

of the ,sluiceway gates 

ties alo~ 

dis~pti~ go~ : ~  

vent ,the 

thOUght of 

approaches 

was defini 

t~on Of:-~s ~ o ~  ~Oble~ ~:aO~d - 

that the cons%r~uction 

most desirable charac 

by experience with ~e :riveb..!:it~elf 

. !i ~ 

t h e  r i v e r  . . . .  . . ,.:: ~ . -  L ,i~,,.- .. "" ~ -  ~.  " .  

Simultaneous with the~,%est program on the::All-American .: :~ ,::i i: 

C a n a l  h e a d w o r k s ,  t h e  ' m ~ e I  i . . . .  . . . .o. . . . .  - :  
of :  one: o f  t h e  , d e s i l t i n g , ! b a s i n s  a n d  i t s  " - '  

appurtenances in. ~he Gila Valley headworks was ins~lled in the 

A r i z o n a  e n d  o f  t h e  I m p e r i a l  D a m  m o d e l .  



-- . , :  , e : -  - i i i , , : , ! "  

At ~he ' t i m e  :the .. model 

t= had o f  the s cture ~ " n 6 t .  

h a d  B e e n  

pleted. ] 

that the'., 

trolling ,~ 

bottom of 

c %. 

~ L  

tests resu 

gates at i~tl 

condition 

. l e v e l  i n  -,tl 

through t h e .  sluicegat~ 

upstream and downs1~re~ 

the headga~ - 

w h i c h  chang 

d e g r e e s  w i t h l i t t l e  

into the canal :cotO.d 

erably less..disturbance than .that 

under the gates. " ', . . 

• . u ~ , 

;[ 

........ g ~  

- , J 

i 

• 4 • " • 
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