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(Jr .. R., Cliner 

&'u-bject: PrelimiDary report on mod.el studies of New River crossing 
end �ua.steW&l.Y, .IUl-.iun.erican oanalo 

lo Swppsiso The Wtrter ot the All-i.mericm Oeal will cross 
New River through a pdr of large siphons Vii th inverts about 20 teet 
below th@! grt1de ot the adjacent lined canal.., i1. Wfl&tew�y emptyins into 
the river is el.so plsaed. 'J.'he wasted water11 controlled by tour ri!tdial 
gates, is to be c&rrit11d under a road.way through tour box culverts.. A. 
chute w1 th a. 2: l. al.ope Yt1.ll the drop about :36 :feet to the minimum teil­
wieter elevation, and will terminate in a OQncrete etillini poo.l., 

,, model built·- to s. aeue ot l:18 .. 5 \i11us used to teet the pnlimin4ll.ry 
desip of thi& structure. About 80 feet ot straight cen&l above the 
wast•wey a.tl"'m.1ee end 00 feet of straight siphon were re»resented. .. The 
1ntermet:tiete trensitions snd the weetn�y �vert5, chute, and pool were 
1:;lso includedo The �ol ®f:iS pl.ac� in a send box representing the to­
pogrfJ.phy of a. portion of' the river bed 120 by 170 teet in size. 

The. model ee built from the ortgiruYil design showed excellent con­
ditions &.roWJ.4 the siphon ge.te section, through the antri.:noe trensi tione, 
c.ncl. with� the strcight siphons.. Flow in the chute n& el�-o good.. The 
culvert d$sign W&.$ ecoept�ble but eentrtt'Upl toree due to a 34-degree, 
short-:radiUlill tum oe11used unbw.anced :prea.suree on the walls tJ>.d a con­
siderable lose· of e1u,�. The details ot the waste-way ge.te section tvere 
themselves Mtisfsctory wt the entire structure made too gre�t f::lll �ngle 
with th• ebnal center line.. r!'his arrangement tr.nd. the exceedingly @bru.pt 
�pproaeh trruisition oau8e� a very lerge draw-do�.n. A satist�ctory solu­
tion w�a finally obtained by rot�ting the entire gate structure through 
50 dep-ees dd l"$pleeing the originel rangul�r·tnter&ect1o.n with a warp o 
Rottition w1::.o the be.etc deetgn clumgeu aud.1 ia ad.di t1on to c1;1u11d.n1 more 
direct f'low 1:nto the gate $$Ction, it e.llowed a more SJ.'il.duu wa.rp in the 
appro&Ob. 11 shortoed the necessary culvert l�th 0 end eliminated the 
curve on the culverts. Thus 0 simplified design and. reduced construction 
oosta es well &llil improved flow were achieved. .. 

The hydraulic jump in the origi:ne.l pool was roup and ou.rremts 
were violent .. Scour rat the end ot the concrete peving Wl.l..& e:xce.t»sive. 
To obtl:llin a Elt'lltisf11ctor1 desip, the ,!j)OOl :f'loor we.s lowered two feet 0 
tho sb.&pe of th� left �ll w�& ob.U�ed, end a dentated step �nd Reh­
bock. sill were �dd.ed.. Pl��a of the orig1nel end f'inel pool deaign& 
are oomp&red in t1gu.re l2o 

2$ .P!IQD-P:fi1Qi Pt Pt2.i1u1t. The .All-J;.merioen o�nu W"dll Cie­
lt ver about l0,000 l&iecona.-teet ot Color�do Riv@I' writer to the Imperial 
and Ooachellf.l valleys in BGuther1etern Clliilifor.sie. The ae� cuel will 
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tll.olMl.7 ttollow the b.tU"Aatloa(i,il bo\m4e17, �l.tk� ftlm&iniq atiftly 
within. Celifonie. It w1U JOOke moeeuiw 4el1venu to tJJA@ atn lfffl't­
erial.s a4 et mew· R1ver1 two miles M$'ti et Cal.moo, \lie oen&l tl&w ¥iiU 
aet en"4 1,300 Beecm4-teet. 

'.ftae .lew as.� olamual is HO feet w.Lile lll84 IO� 40 f'eet HJ.ow 
tile � .__,.. lfw lt:tftne4 slphena, ee6 18-1/1!! fen ta 
Uemete, IIUJ.. t�n th.e H&al water �•MN tu 11.'VGIS". �late 
&@tlvl ty retu,1R@ tlffi;t the stpmms l'Gifi41a �sd., •• oluumel nquire­
aata to:.� :,Nimble tlooim r.ad:l.;e it aeees� 11G plaee � m­
vena alxw.t 1.1 tNt •vo tu nvu bmA. Tai.a f:L;ges th• 4Mp :late tke 
siJhODS at ·� fest. 

A GOlicrete-11ae4 notion will be v.aea irme4illlt@l,- up&tna tnm 
tU &1pkoa, ®G this pori10B Of th$ 0811illll. Z!l&t.llt be Jli10@4 ft G fille 
'lhe tr•dtloa a4 4rop w tile Gipkoa section NqUffS a 1� o� 156 
ton. two re.41al 8&tes 1a tile tiu.ud. tlu. will eoatJ?Gl fl.ow bto 'Ille 
@!Jhoae. 

A wen� will pro'fi4e tor �oy �ialaS ot tlle Ml c&au 
U� Qt tkie point. Imecllate:J.y upt.nu hea the sipJaG nt:rimwe 
tw:nslticm, @ sate etnotue 1a tlle ap.t o&ael b� ·w1lJ. ecmtnl flow 
to � foU' laox cml.vma. Ia affl tiea to tlle •••aea•v re,quuau,t, 
one .pte aim4 wlvnt will u:ve t>ntueat, uee la NPl,&.ting tbe tlow 
ioastreem: from tile •iphoa,1 *1@ GMul.4 a� exGNGl 1. 'IOO aeeon4-teet. 
IJ.be �utomatio c,pentloa et this 1ate Will tae tloet•on.trollid. 

file �r lloz CN.l.VU'ta wUl nu. 1"t l\1:x f@6t Jdch a4 eS.pt feGt 
wid.G Gel WS.ll Mfl � length Gt ii feet. 'fhey wU,l Uiichllll"'P in-to � 
oute uon:1.nc 4'1 :tut w the pool tloo1". The eh\lt® will uve & t&l. 
8lope a4 will :taor•n 1a wlilth taa 1:;..11a: to fSO feeto 'Dlo pool 
floor Will 1M plAed. elJev.t 11 :ren bel.o• tke pi.sat etre&m 004 u4 
will be IV f'eet leas• 9le :,igh:I w$ll will be :,aftl.lel to the oJmte 
GGtU lll!H'to \Ni; the l.eft Vil1ll 41VGll'g@ U l!SkGill by ftgtaN leo !AO 
plma iael.wie ii deat&te&l siu�g liD4 e. Roli>oc sill. wt.aaw&UG cm. eseh 
die will .'N eliffllt .IC tee't �. !he @De a the left wUl be etreiibt 
llll4 vnoticel ead �t ma� n.p.t will nr, to a l•l/i:l alo.teo Two 
aeet-p1lin&ll'01De will ut-4111 feet 4GGBtNGm ri.tlll tllou- tops tMt 
tho e1.�,1• ot the to:, ot tu Siill. lti.� will be Jl,.&tCN tor Ii tie­
t;dee et 61 toet dote� fl'Oil tke a4 ot fte ooaorete JOQl floor. 
ftgue l eJaows the auv.otun as on6f,aell.J' aeat.petO.. 

. le IMIPfia DI: � . � hJJ' G&Vitnl. .VMll'&l.t tlle 111-
:rea, •t itnl�ticm •a u"4 eOlU.G •llela tio euok 4esips ef u.u..tual e:r 
M.fflew., �io nw�.. . WHB te1ta ia41@1Ui.,ea tkaii tae er� 
4em.p na _.,1ataeto�y, pl.a.am wen 110difte4 ma 41et6ted.-, aotlel 
ewties. Wll0 vmlue of Ws metkH. •� 4Gullip. u.e na 4emoastntfl4 c:m 
muunua oeeuicma,. 
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wae d.esirecl et the eftocti venese ot thtl chute in sprncU.ng the flow 
trom one wJ.ven u.1y. 

"1t.e we.eteway 1a a iae14er,.tal though nece@S!U'Y' atru.ctura •. The tm­
porteaee ot flow ooaU tle>ns la l t does ».01.i wn-ant en appno1abl.e sacn­
tioe ot efticlenq 1a tli.e siphon entJtaoe. Yet .aoo4 nartea.7 now ia 
lmportat, &s the QBtrea pte will lM ueeo. tnqueatly.. The ••el ve-

. loci ty will lte n-ther hi.ah, nqm.ri».g tlleit tlle �, coae tinotl.7 in­
to the etph.cm. eatYGff to ilV014 uaclu.e J.cuuiea. With 11he lus s.pcrter.rt 
wasteway gate stnewre neceseutly glaeed tc '11.e s14e, the high veJ.oe-
1 ty 118lke.s a aa:'1s:faow17 appnach clea1p. 4itt1ou.l. t. 

As the river lle4 ls e tlae sead. nquirJJ:lg e.. particularly efficient 
atil .. U.ag pool, 1 t 1wu11 11Jlt,pecte4 tot eeveral ten-ta.ti ve ctem.aue ot the 
pool as WfOll. u ot the waatews.y appl"Cu�e, wow.cl be req\lire4 befol'e etis­
faetory neulte owl.cl be obt�ed. 'the mo«el waa so constructed. that 
theae feature• ooul.4 readU.7 'be cll&aged. OJ'lgu.u cteei11u1 ot other fu­
ture& to be bveatlgate4 wen expectetl to pnve ntS.et"aotoey ®ad apee1al 
provtstoae tor �ns these \Dffa not made. 

4. Wt!aUJ:Mn• The model mu1 lmillt �d. tests WQ"e perto1'9Mld 
1D tJae u. s. 1-rNU ot lfl@lmutloa k)r<imu.U.c le.boratory loefllted ill 'tlae 
buemct of the Ol.4 k�ee la Dever, Colore.do. Jipn 2 la a 
pl.a ot the laboratory, showing the location of the model in the west 
l'OOl!lo 

5. ki.Ja.9:1i U4 SUBIIUU• These tests treN NU With 
eQUi,mat WJeti. for tile Gftm4 Coulee tu'btn.e atuties. Sipoeit&ll murs were 
arranged. to mve14 a...._eotlng either problem. Available atg&ce WOv.14 ao­
oommotate only a •left lleadefl" uclel., or cm.e 1n aieh tile vAu111ewa1 led 
to tile left iastemd. of to ti&.e dpt as in the pMtotype. 

A 20-hor&&goWel' motor U.4 Cl S-t.aoh, 4-aeetOJUi-fOOt t.Umt�l 
p\lllQ nppliGCl ffll.lter · hem the nmp to flhe model• lit geaenl pl.q ot *1 eh 
1m ._., by ftp.ft a.. fll.e k"d. t•k was � teet. 10 1.aohea m.4e, 6 feet 
loath· at 41 feet, 10 S.r,.u.ee 409». at1lGoe belle tmcl a paffl b&ftle 
etmlpteae4 the now befoN d.e.Uvenq 1t to a �tal ehuael. 
Stra1Sht fol' dmoet � feet,· this �r•1u1ate4 U;ff$e'tl7 tile enaa 
section ot the U.n.e4 · eea�l. •istreem from the stneture. 

A box I feet, 10-l/2 iaehes lor.lfb with f& � W1d.tl1 of I feet, 
S-1/2 iachee, w1;i$ at�&.Olled to the n.d of the otaut"4 oufll eeetion. 
'nie t'l.ool' na two iaehotii bel.Ow the eenel bottom. The sb.sge ns aoh 
that the Ytd'ioua ustewa1 u4 a1pllea appneott 4Eu»ipa co\ll� ns.4117 be 
rep.l'Ciu11eate4 by telae woo4en u4 eoauete tl.oere Yd Vffllle. ,� 1S.er e4 
two saeet-mekl siphon gs.tea W$l'e slso laetalln. Two opem1.11ge won 
left in the box -U@, one 1B the downe'U'Oam -4 q4 one :la the lett 
a14e. Sere the siphon -.innoe &iiJld thG culvert ,�,e eeetloae wen eon­
aeotetl. 
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For detoi ls of s iphon entrances and s i phons, aee f i gure 4. 
For detai ls of various siphon and wostewoy approaches, see figure 6. 
For details of culverts and chute, see f ic;iure  8. 

A LL- A M E RI C A N  CANAL 
For details of oric;iinol  and f i nal  pools, see f i c;i ure 1 2. 
Elevat ions ore in inches below canal f loor. 
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.Im. &.e88W., ef eevel'ffll mod.el uai t1t fome4 th@ tnae1 tloa to ·'111.e 
cipheao 9w @leN4 ccmffl&i t GllltlNmfH> wcae a ebari seeticm wt th weo4& top 
ant Mttml en4 p,nlla 1i4&a, Ml.Wtl to OOVU" the opat.113 la the C10•­
ii1liNW1. act of the 41vi.elcm laox. Ccmetnetic.m &s &ca by- ft� 4 was 
VN'J' �e. file ,PY.Nll.b. i.,i4eil ,ealt'bGlti YS.Rfl11 1&SJGC1t1Ga of the now. 
Te _.et.me'tal. uaatloa$ 'RN "1te4 to the tteaatna a.ut ·ot tll.e 
wood a4 pynl.ia GN'llon G4 vaatomet the COIU'iuS.te tnlil1 n�u 
to 10-1n4 etJ'O\llwr erese MetS.ou f.n a 1-.sth 01" IA>-i/S ia@kes. fte 
not� ea4s � 10 U&e.a wi4e -4 1-11/16 iacbo hitl!• the 
@trad,pt lavme wen . mi 17 pereet gn4eill. Mol.4o4 Jn'&lla elt.ws -tea. 
lael!tee .lag tlla. tome4 the �4e muitnpa u the hon.atu mS.pHns, ate!!!. 
weN ftlJPN&atet 'by 10-lneh ffR).in g:L,effii, three feet long. -i·�e, 1a 
tum, Uaoaqetl b.to @ t�1l.nter be:xo 

11.� lil Glmtws ·w.w •newtl!)I" oulft.11 afl pt<, 4etaue. 'Due pte 
seetioa •• bolted. to th• len wtaU et the U Vlstoa \,ax., JMJJ a the 11 .. 
plan BtJ'GNo !)le.Ile id.U well.a \RN Of gpalia 84 eaned. top &Ul'f41NS 
and. ,,_. nrei w.t eu.t et woo4. A p)'l"elia bottom eB4 auet-metlal ra41Ql 
p.tea W$l'e u.sin. 

Tae wl:ven u1 t ns taaetaeel to the gate seeticm. O'attilu wdls 
ffll!N et ppaU.a acl Uvtstea --.e111ua4 or u.Uew �-11et� lli1'apes. 
Tlt.e 1m, au botta wen pluee, Cl' eU,pt U!'f8 QeN the wlvmo wen 
a a oane, ad WU$ n&ti.l.J te--4 eg p)'Rlu. ft.e.r •Nll ec� w 
the u�enor �la aaca oementn to the sittee. !he ui t •& m.-18/ll 
1nohee }¼�; -4 a-, /8 u.oes Mp. fh@ oriatnflll pte s'ffl.lot\U'e a4 ou1-
vflrit111. � 4-l/2 t•t J.cmg en 1aelufie4 $. h-4epee tun. 

� oul:vuta tia@h(!/!qlllti iato II ellll.ee.,.ettil cm.ute wh!.ok tnpJd 
2 feet, 9-1/! in.Ghea 1a a lun:i.Ba:tel 1� et 5 feet, 1 Ueh� Tae 
�4e was stnipt uoept tor s aon vei-t!� C\lffe (ti the '11.J£itrea end.. 
The wi4ta taonsaa mm 21-1/e to �l/4 im.mi.ee. Tne uattl'fi;m wtd.th 
•• �eel uw tu :,ool, *ck Wfil,S a t>CMt, t.-f/16 aaes long. ho4 
,l!ls uee4 for the ai4e . -Ue u.d tho ript w1B1 wall. !.be lert Vina 
fflllll 11i&il a @OlilGNt@ WU"p o  

Tao stUlJ.ng � WR$ located 1n s box lO teot long, i-1/2 feet wi4e, 
uad ·twe teet tiMJ• 1.iae tO,OIJl!$Jhy w£m tomecl ot a fifle em4 ad pti',Vti 
to aoel.e 2'epNSatod the rtpnp. A hi.lllse<i. gete waa pnvidot to --.tnl 
tlile taU:we.ter el.eve1iio:n. flle :toreb&..r of' a l.iu-go weir noeive4 tile now 
hem tke SG4 bO:x. 

'l'he suet-me'kl weir box Wii& 8-1/4 feet lo!ij'g, 4-l/4 feet wite. 
a4 tov feet 4eep. !we pavel �ttJ.ee � p1G.•lua4 l.$-l/2 inehes &pt1il't. 
*111.e 90-dep•e v-aeta ..S.r ffllls � tou feet mm tile oo•e,ftffl bdn.e 
aai ,. reet a•ve the f'leoJ-. • open •� let tireetly to the :fere­
bq et tu Uliter wlr, etoll Uaehargtati the total m4el. flow tinetl)" 
1:nto the .JW1iP a111p. 'nl1s master weir ud a �foot onn 1nstiQUe4 1B 
"' box 2. tset vd.4e •A 4-1/2 feet 4eep. Two •ta of vertio� 'boari. bef­
flGlil Vl8N lee&.t.ed 6...J../1 feet u.,pe'trffflm. 

9le et,!Mms �U• lmw & laoa tuce feet et_Ullliff at a12t feet cleep. A si:a-:laoh pipe Uae nm hem the bottom to tlle ll\lleet-iron u.umel Wll10k 
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1B "1.a let te .. MDMI' wet.I". A p,e val.ft la tld.a liBe eoa'IJ'Olle4 
the a1,-a \ailatu. 

81x-1aeh u._,., itilliaa wells w.-e eoma.eetd iio eaoh �•lJ> ton­
'bal'- 1Q' 1/4-iaU. .tlte•• JIH4a WN Maau-ecl . ..,. WniR aoolc gapa. A 
pt.go euaaoe oa ·•• td.c&e et ami l'M1iaqlilJ.a web: • •• an ao� 
to tile .U sutaoe, fOU' feel Q� &ad t• feet a'bove tile tl.Nr. 
'Bl• ... ,,... tos- the v-u,a "1r nilling .u •• • 1/4-llla ,_.,. .. 
atet i.n .. tei ,1,- ,1aee4 tuee ten u,� .-, two iaaes a'llne 
the f'lool". 

A ,pie:aNW\eit ea tu hael•tlMr o-.tu llae at the 814 et a. 
8'NIIIUR noUea as •Hi to• oNU"Vattoas ot ntel' au.l'f'aee el.evn.tioa. 
l>1emae'HJ" riage 1-1/'t. tHt UWA8tl'ea b9m 1M 1teaum1Dg Cf Ute H&fl4-
ar4 '4,JN& NOtloa lati.aate4 tka siphcm beacls. 8evenl opelnp tie- . 
tnnW o� the &UIJati,-tJox t'loor � •••ewd. w a cl,ell&1 w\Ma fer 
•� tu ri.ftl' 11M tail.at• el.$'Rticm. 

� s!aJ>.e oJaaaes wen mcie &if& tutiag pl'Opeeset.i. Tae war, 
111 the anewa7 ••:naee 1tpp20e,a �ld.rel. e l� ti. vl@1oa 11oz. Weate­
.'llltJ.7 gate aeetioa ••'Id.on 4Glllliiad.e4 other CJMll&•• or 1ihe 41 vtet.oa llox. 
Gu.ne e:u.m1ut:1u � tatet -.1.Vfl"t noeaetanioa. ».nuaete17, tke 
aw leqtl\ •t�d. tile ongSuil 1-'1' et et:nipt Olilven. ft.e Cltllfff>4 . 
,e.nl• WU NIIOVN llli4 O.• �s,mt.u, tl.ar&ptl am4 la_olted. __.'tikO. '.ftd.a u.• ""'1recl olate u4 ,ooi reJ.o•\ioa 1-t • '•ease ut 11"tlVlaa.1 ult 
09aauan1oa. M'tW tallnter elnatlona l.Ow.na -- those ori�l.7 
Sa41eete4 were 491i\'14941 n111d.n»a NRtO'ftJ. ot tlle kU &ate. A .,....r 
ot brieks la tu _...._,. ooauolled. -. .U•t• eJ.ove.tJ.cm. 

G. · ,...,,..,, Material.a uNd. Ntulftd val.as ot bttu' a •• 
tor petotJ,e -.4 mo4el et 0.014 ea4 0.010 nageotl'nlJ'• Begl.eettag 
aaeb lldaol' effects ae tlw.t _ ''"' to tllG ueeua1117 of 111\e tl.m.4, tke rel­
a,1 ve .,. • ., .... ot , ,_..tn• a4 mo4o1·· .. au-ta•• ft.a tu serale at whle 
atnet aeeaebi.Ml aa4 �· &dldli"14e ma,- be aoieffl ,1aa1..._.._ 
17. La* ot apAee a4 ,um, n,-ott,- Jl'O�ld.ted wae ot ._ deeu-.4 seal.a 

ot �· er l/'l.32 acl aeooaaltated. aautftoe et geeaetrieal a11t1lltwte " .l:ala tu :retutl'efl � vtleei ty. 

hetotn,8 �ii IOJll»l&U'.11-.a Wft Md.e tU'Ct\lgll eaol\ nlVU't 
alll •• '1&e ••• 'le 4etem.ae tke voloel'Y. atU'lllg tu pool. -.e1 
t,l.ew -· ·�- ft,:, .. al.,... enl.y, •• pntowe ealeul.atioae •• , 
ab.owa pact1.U7 ao Uttenaoea 'botwNa -. sevual· .ivma. Goa-

· 
pv.tetlaa u.owet J:irffiUllo dm111 tads W&\Uateci • 01il:n�N, ooneotloae, 
1m, �"4 u laeff&eoi vfllocitJ into the ,ool. tal• wae acld.evea t:,y 
a atee»- elm.to :nt1l0 1dla 'tq' a pNtff l�. file ll.04el ,ool. tl.oo:, 
ae l•weNCL o.m., tee,. 
T: , fJle eune4 nl'Nl'1le OOIIJ11eate4 tl'S.eUoa&J. eornetion eomput$t1oao. 
� tna1R•t of euve lo&1aea '17 ulna Y ubltnr.U1 11l.-N4 .ltut­
ta• a "I• ms as&tistae'817. ihpaH'tle evalutlone et a.no at 'llWu1 
Met.t• lea• was tel4N4. 'Ille oal.y eftllelll.e M'h1 "BIUe & p�J• 117 ._,_ 



j 1 va Pv.ttu Raju* , Clesffl biag a sertea of tee ta pertomeo. by tdm in 
GGl"iUllY'• These data, elthoup. aot oompramsive, wen uee4 in the ab-

*RVe:r•elle lher de St�etd.4eriat•4 g�ter otteau lsa&ea in 
llt1 ttet.llmcUl 4ea �uliHha Iasti tuta cter Tec.hnieehu S.Oeuohulo 
---·· 110, le Jnllla1 I • 1 F ] I 

�- ot better intometcion. � lesns thU etJl.Mll.e!.td. wen e:xoept1oa-
all7 lase 4u to dt.ori ndlt. Dley Hrei •44.ecl to 'iHll frioti.oa loa.twius 
1D tile ky,ilnlllio Hm;PU:te:tloao. Aotual teats later 1Ddie11tet tM.t eom­
pute4 l@aees wore tdrly oloee. 

itelti\tl vo wan ts ot pool 4u1ps wezie Juqed. oa t'l.olv ®iPfi>•�•• 
am well aa _.t eacl 'loM:tloa of eeou. the eeu bed Vffi& afflJnlp4 
bofoN eaeh t-..miaute na. Com,a1'1&011e M� the var1ous fliea:&.ga.0 were 
llde, ub& 11&nli. ODJ.y the fiaeil test req_ui.nd. sow.e ri.pnJ.. Mrut; .. 
1lll'm. tiaeherse eaa. mtnhmm. taU•ter wen aet toi- &4\ich J'Wll. atm &ia4 
� piotm.s ot tke Jump wen tuen as well as pietu.rem ct tlle soouoo 
e-4 bu after _..ietloa ot •• test. �popap)do Bketae19 ot tile 
seaun4 1/UmCl N4 wen el.so macle. new eppeareoea &loae evuum.'tUMi mor-
1 te of d.eetpa of o1lutr teetuN&. Photop-apbs were t&ka &aowas the fl.ow 
u4w Vlll1.� aoncii tlorua 1n o�r portions of the mo4el. 

, • §idu IUDBII ,r-111&'3,911 iM GPhU§.• 1'!19 on(&ia&l 
model. .n.owed. h1pl.y ntiataetory s1pl:u'm tlow, aeoo:sai tei.t1.Jlg no siphon 
or atr,moe 4eap ...... Subsequent weuti@wq cb.uges aeither im­
provacl nor 1119&1"4 "1f),&oa eon.Utiona. D1 'rieion seet!on flow was .tB­
VUS.a'bl.J' good wt tll elosed w«11.newq ptea. 'li'ii th patlelly opeaol gates, 
l·d�,ar 4eetpe impl'Oved flow to the ast@ffllf 'fli thout atteotlDg the f'low 
to •• siphosu,. 

'.&.e Jier ldl4 thra nrp eppoette the Rillie-way eat,.._ee were � 
setist�e,or,. Gate aeoti.cm. fl.ow •·• aooth. Oondltlrme 1a tho •­
tnaee to tJae olo&H coa4ui t as sea tlhn._ tli.e J�al.1n -ua e.pp•re4 
to t,e ao.U.eat. Tftnsi lions to the o11"CNlu secttoa wen WMle ot Ola.Mt 
meteJ., at po4 eacU.ttoae when -- new eevJ.4 �la 1/,e "8 izuU.oatN 
pmpn 4eslp. Ol&nenw la the :pynl.la elbcwe were m�tid'iuitory. s1-
Jlloa 'ffGl.oel \7 41atnn.Uoa waa neellat. fipn 6 ••a the final 1re­
totne 4etaU.e · ot -., elplaea •tN11a. 

s. Aum&D 11 Di!F!Wf aw !US&a.. 11\e on(G1u1 4es1p 
geve waht1dao'MJ7 nnlte. Vneoe/lJl&tU.T � capl1oste4 the attn 
aat.-.w pha. Dffin'bl.e eppneeh · onu tt.oaa 4aeatie4 their e.U.miaatlon. 
'flit& ea e.,,_W&U.7 4-e. !he 4etl.eotioa to the ••••�:r atrcmoe • ._ 
ta line ae Aeonemed 30 4epeeo, -.u.-..at1q the cune im Ille cml.vut. 

=:r:t:·=4�=�=:.,:n:1�
0
��1.t,. • �,,:uJI•;:;.: 

1a:t1oas ot thta gaual. pl.a waN tene4 before &cce,ptin& t1: fiad iOl._ 
Hoa. 
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fl.SU"@ Ga oowe the oS'igiul 4eaip. 'ftle venicd qlialb:i.Ml. 
n.deoe lt.aa exoead.:ve ounettin• plt'ffatiq flow hem toll.owlq the 
Vfflll.. Dle nter sutaee al.Cm& � ouwe paw&l.17 d.l'Gp:,64 ae to oa­
tnfq&l to�••• -� 81:, a.1.1ptl.y &'bne tile tJ.oori 1a tJtoat of -. 
tt,sbJfN'm pto. '""- fl.ow1.aa al.us tile but!it OMt aezoea tile vertex 
884 nftek the etee., :ease ef tile e44J, f,oroial it hr�er mm tho 
tint Cftllvm 1alet. Pl.ate u ad a u.ow thit1 oncU.t1-.. 

A wu:, 1nm the 818.PID& 814• to '11.ex,rertloal oul.nn 'mill :re-
pla-4 "*9 e,lt.nt1ae.Ctl atll'ROe OU'VO. 'ftle pte seotioa •a achage4. 
llemil'lui nmiaed. ,oor, li'AJ.thoup the tree ,.,_ •s eli.i�te4. 'the vo:na 
4ue to tu neeanve tun was net �ved, aa ehoe bf' plate I ,  c ,  ad .D. 
ft.en tena pve coa'fiaoias ev14eoe tut tllo hip ofllGl velocity ,ro­
hib1tet • akarg a tun. 

A 10-cl.earee ge.te sect1oa ft'tattoa ulowei!l men tireot flow uite 
tile tml"f'erie, alU1 •• ezs,Mted to r.emed.7 tlds eont11tiu.. l'i.pn 60 
shows tlds �. bol.WUq I new tf'U'I• Gr.tiy tmpwved. ooau tloas re­
all te4. Oetri� tone ••"4 no &J,pneieble l!lu.tffs.oe d.Hp asu- �e 
pte. lt&cdl eelvm, taeirlaq ·a. 4ittieul.t -4 �at ugatrea ••• 
new took ilJJNxbll\tely � fl.ow.. A very ua4em.n'ble � existe4 
aetd' tlle oen.t• ot De 'IMU'P, es,Hlfllllf •• the � water �•• 
� Nlew usai. '!Ma iadieatet S.aeapleto 4enlopmat of wa:rp 
effleten01, howovu, nthu thu ,oo:r 'baste 4edp. Plate II ;. im4 
B show 1ihe ap,ro@ell flow. 

A J.asv waJ'f wl th 1a.U.er nnature ialp20vet etm41 t1GJH. 81.r ... 
t��• h'op 2.a hat ct tile ptefii � p:niotlodl:, n.oaexieteat .. Plate n o  okows the aooth 11.ppnaab. tlow. file nrtaee 8447 Gloq the mul",P 
cli�ge&fti a4& H:nul oomlitloa, h'l & cil'OJ ia tJle Gaal. euflilM 
4'U to the e,ealag of .ill aetewq gm.tell aau-4 it to l"f*PP&U. 'fhia 
was tu most 1Mrliafaoto17 tleeip tes-tea.. 

honan4 can:ru.eti.oa GO ate 1mhib1 tet a lon.cer •J".P '1lG •bso- . 
lv.tel.y :aeeeaSta7. The 4tilla,a aowa b7 t� le •• theiretere u.stuln. 
'ftle � ffllUI ab.a inohes llhortn. 1&e _,.. UNO'll1,X :nmaiae4 UellengM. at tlle R4S.u of tu Ollffe u tile lower 41:roovta waa sbonaeo. @Ver two 
tf.Mlt. Ph'le V A •• tlle elplwa -4 waneva1 •nnillohtH1 -4 etnaeee. 
R$$'111.l& ,._. btcane:r to tMee »� ob'kliaeA. �.,,.oh flew waa 
ma �. ftle -14f � ae 1mJiJ was greaeat with :aennl. nn&l D.te:r 
SIU"faee1 -4 beaae c&Jd.te �oe4 .._ ell •'•s are opeaecl,. (pl4Y�te Ill )., 
�en ef tile -,multy c'f -. pevlas iestaa, Ws wae ... ..,,. 
�UN the neZ"tft ai, ns 81'Jeoted. '° be smaeaat ch•pew. . ft� 'I 
d1o\11$ the ftn&l JH110tJ,e ietails. 

t. IU'HIII Ml,ygt fil!lall Rd all Ul1d:B• !he tlnt 
teate tao1iainm.td tut tu oagtul 4eatp as eat1afeeto17. It was 
G'fi4eat �t poor aJpne.o omutt t1es &loae e� at.s'thc Glltftmoe 
tiSWl"NaOeeo CGlp&.Oity Nquirameate WON tl:itcee&ed.. lllb& latffal 41&­
tvlmaoea were elbllaat.ei u4 aaeoth �Jn&eb flow •• ievelopef., as 
41aeuae4 above, exeGUeat eulven ...CU. Uoaa ·prnaile4. 
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SCALE Of" f"l:£T 
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10 

DRAWING NO. 6 

£ST/MA TED QUA N TITIES 
Paint with hot tar 
or aspha/f - - - - --

1• -
4 Water sea/joint,- -- ': 

f X 6' Rubber water sfop};-fZ!i, / 
,.. ..,_k'f I I  

· .� · - · · · · . 

rs• Normal to wall. 

S E: C T J O N 
0 5 

SCA LE:.  OF F"EET 

R · &: t t t ·  .,·J' <iroove made e,n , orcemen o _be Cf)'! muou�,- by edqinq fool across contract,on Joint,: _,-� · 

f)1.:i :)f ' :b· :· '.1 �:�*19,f <j·a:-� · ·- :N 
J'x 6' Rubber water stop . ./ 

C O N TRA C T / O N  JOINT 

Concrete ( Canal lininq ). ••...• • ____ _ __ . . • . . • .  2,4/0 Cu. Yds. 
Concrete ( Siphon inlet transitions) _ _ _ _ _ _  . • •. 2 1 2  Cu. Yds. 
Rein forcement Steel. . _ _ _ __ _ _ _ _  . . •  _ _ _ _ _ _ __ _  • 332,550 Lbs. 

NOTES 
footinqs and slobs shall be placed on undisturbed earth 

or thoroughly compacted embankment 
Thickness of concrete to vary uniformly between dimen-

sions shown. 
Cham fer all exposed corners ¾'  
for details of  Joints. see Dwq. Z/2-0-1838. 
[/evations shown are 100 ' above, All-American Canal Datum 
All reinforcement shall be placed so that the cen ters of 

bars in the outer layer will bo Z'from face of concrete 
unless ofherwis11 shown. 

Lap all bars 40 diameters at splices. 
Hooks with /80 ° bends , radii of 4 bar diameters and lenqth 

of 16 bar diameters to be provided where shown. 

o e PA ATM e N T  OF THE I N TB R I O A.  
B U IIEAU OF R E C LAMATION 

B O ULD E R  CA N Y O N  P R O J E C T 
ALL-AMERICAN CANAL SYS TEM•CAL/FORN/A 

AL.L.·AMERI CAN CANAL·STA. 3785+60 T0 3 8 1 0 + 20 
NEW R IVER CROSS ING 

CONCRETE L I NED INLET CANAL 
CANAL AND S I PHON INLET TRANSITIONS 

DRAWN = •• !"t·.E;.-�c __ _ _ _ _  SU8MI TTl:o: _ _ -���- - -
TRAC£D: __ f.a1!1c�·- -p _ __ R£COMM £NDE:D:_,;1� ;::: _ _ _ _ • 
CH£CK£D:_�a-�. - - - .APPROVED = - - - - - • •  it!!-�w�- - - - - -

28961 
0£NV£R, COLORADO F£B. 4, /9:17. 212•0• 1 819 

Figure 7.  



( A ) O R I G I N A L  D E S I G N  - F R O M  D O W N S T R E A M  ( B )  O R I G I N A L  D E S I G N  - F R O M  U P S T R E A M  
'v1 A X I M U M  D ' S C H A R G E  I N T O W A S T E W AY M AX I M U M  D I S C H A R G E  I N TO W A S T E WAY 

( C ) O R I G I N A L  E NT R A NCE W I T H  WA R P - F ROM DOWNSTREAM ( D ) O R I G I NAL  E NTRANCE WITH WAR P - F R O M  U P S T R E A M  
MAX I M U M  D I S C H A R G E  I NTO W A S T E WAY M AX I M U M  D I S C H A R G E  I N TO W A S T E WAY 

D I  /\ T C'  T 



( A ) R E V I SE D  E NTRANCE W ITH SHORT WA R P  - F RO M  DOWNSTREA M  

M AX I M U M  D I S C H A R G E  I N TO WAS T E  WAY 

( C )  R E V I S E D  E N T R A N C E  W I T H  L O N G  W A R P  - F R O M  D OW N S T R E A M  

MAX I M U M  D I S C H A R G E  I N TO WAST EWAY 

P LAT E 

( B) R E V ISED ENTRANCE W ITH  S H O RT W A R P  - F R O M  U P ST R E A M  

MAXIMUM D I S C H A R G E  I NTO WAST EWAY 

( D) R E V I S E D  E N T R A N C E  W I T H  LO N G  W A R P  - F R O M  U P S T R E A M  

MAX I M U M  D I S C u A R G E  I N T O  WAS T E WAY 

II 



( A) F I N A L  DES I G N  - FRO M DOW N S TREA M  
M AX I M U M  D I S C H A R G E  I N TO W A S T E WAY 

( C ) F I N A L  D E S I G N  - NO R M A L  CANAL WAT E R  S U R F.A C E  

MAX I M U M  D I S C H A R G E  I NTO S I PHON A N D  U P S T R E A M  C U LV E R T  O N L Y 

P l  A T F 

( 8) F I N A L  DES I G N  - FRO M  U PSTREA M 
M AX I M U M  D I S C H A R G E  I N TO W A S T E WAY 

( D) F I N A L  D E S I G N  - N O R M A L  C A N A L  WAT E R  S U R F A C E  

MAX I M U M  D I S CH A R G E  I N TO S I P H ON A N D  U P S T R E A M  C U LV E R T  O N L Y 

m 



looit1es Miatain.94 t,y the ow.ven &loge wN wtti.Oiat to yff't'at ay 
eV14ftN ot tb..14' u. ttae •4el, l'lownff.. ftpn t a.ow1 the finial ,�._ 
tr� tekila. 

10. �. Det41tilM testa nre u, Ntl11Nl4• !a• v•r-
1ns coaU tine ·mDG ob11a� tl'tl'Oup �- prz,din top. J.U 9mvl!!Jt nt-
1e£aeto111, -. ma:,eno:r to tlae othelffl, Mawr. DoJths $:p_pro.d.Mt.t 
-.01" �IEHI. fGr fnetl@ntJ. OOl'Httius. Cu.lvvts we!"e la no 4uger 
of tlowma Ml. 

Cmtrl�al tone oaa84 tl.ow aa4inst wlven tope. � e:atl"Gffl.e 
ease ·wu � 41� &llffu.l • 19)lu-,-.a1; ev.n•, •• t,._t!rl.1'4a 
,.._ w14ti.l f/4 \lte •» ._,, �tted.. ftl• nt aot 1artiftl.GJ1>l.7 •�Jootl01t.­
abl•• at ffl.Nl.4 ... GI e44i tS.ettal fil\!"eaetul u tops m a'ta&4e -us. 
ho» QJftfbft onti ilia@ eilN ea,uH14 StU'!fa11ee UslUl)eaoes. 

OUJ.Vff't atntlbt� elird.aate4 •• ue<1ulsit7 of �1-11&1 .Us 
to Hflli&t eat�ml. foNe. WS.'11 tld.1 nV1$loa, no water hit tlt.e 
filvnt tops. fte U1Jl'OVt4 appro&ck :re4\\0ed. �ace e4Uea. *4el 
t@a'lu1 .iatiOlittM taet ftl.veri 4es1p wu �:U.hll.y aati.eeot.17 na 
Wl1 th th• oxi.31ul 11•• wt that G\U'fV& el.1mina:tioa tmpnve4 nftl. 'ta. 

u. litl)t• The orlgaal 4tHi1p a•v. -.ell.ct neulta. The 
vel"llnl � .,,� to tit the tnJeoto:Q" ot tbe ·ieto Witk tl.Gw 
thaup .all. cu.l.veJrts,, th.e -.sern.t1ve rete of w14eaiq JRvif.94 eoa­
stu.t 4epthe 1n llflT e:"On seet10D.. Oulvut •alls · caua.i .cml.y m:lno:r- fu.111. 

Opentllle a� at Ml eape..otty, the apst:nut oulvut provided. 
sa,1/Jtaetorv chute fl.ow. At the pool eatremee, the t"low na fairly well 
41at:r1'but"4 O'IN!)J' n�ly the flal1 W14th (plate l'f A im4 :I) " 

12. IU:U.&11 1111. flle �n« 4eatp 41tfel"e4 agp""° 
oiall;, tJtoM ilut orielaall.7 :,m,e$fK\, •• !Mad. l>ea ..,_,,e&. Sffonl. 
t.7pee et oaaaea otan1wte4 tibe A� nol11tloa& tu tJ.eer waa 4.,. 

· :,ne••• a eh.,u1-ter ,pHl.· P!'OYed. nttlaet, -4 � mi pool -11• oa 
,h l!JU!Jtnm e14e .... �ed. h't'tlftl a1.l.la q4 •••t-4 a,.,, ffil)J>e 
teetell nton ohtalatq ati&:tfiCWJ7 nMllta., ho lo• groiaa e:ncil-
131 late tile ri.fll'$.J t•:ated. an impo.rtat 4eeip e441ti.OJ&o 

Al.� tile Hill be:x GOMlpie4 all anUable spt1u:te" a l&U"ger boa 
WUl.4 !\ave ,.., 4em.S'lldtlo. A Vi&lat GCl4T 1>•81neei., tilltna the cm,.. 
tin lll.ftllt _, ftli9 l�Y Nl',oalld.'ble to� $NA6l\ �· thct "1v1ns. 
Tat.a e44;t le flllJ'iHM)'teti b. the g:roto"1,o blit tbe �ltHu1111 · of tie llo:1 •· 
4••lft . .a., map,lft.d l\: in \ho .«el. rua eff"eet ;peadbly -� a ,...., 
'-07 te'ffla'4 �--. 

D.ert the on.gf.ul. 4elip. plae.a � pool tleow tee � -. 1ae,,. 
dlat-011 afg&Nat. • id.eel JUIJP WllNJ.4 �w.i-e •• an tulatv wt 
gnnmm:tei- pneaoe 111d. tcttl the prototne noor lo'ffl!ll'DI to two ten. 
The .«el •a � to oonea,ou 1d. tb. this mtat.mlal elevetioa tor e.U 
n-ae�t teeta. 
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SPEC IF ICATIONS NO. 724 

Q • ZBOO 

El. !:10.53 -\ 

J'water seat�i�
? 

. , . · . . . . 

Paint surface with / 
hot far orasphalt-··· 

' 
------------------------ i.l fl _______________ ,. ------ .-. --; - -ls! , : l Water sea I ;omt""· · 

.t i : 

) 
'·Construction joint. 

0, : 

� !  
i 

=,, l ! 
�- -------- -------- - - - - . - - - . .  
T• 

----

: I ' ' ' ' 
: 1  I 

� I  co = ' 
; �  ' . ,  

� i � , .. -<f. Wasteway 
-

' --- -- -- - --- -- -- ---- - - -�- ---- -t- _ ---- - --- -- --:-------- .  : I : 

L, .,, .. _, 
J 

A h , !  ! 
! ',sta. o,  71. 48 _c;, i 
l '? ! 

··-
-

-For details of chute 
' ' ' ' ' ' 

� ' ' - --- ----- �l--- --------._.-====== :====== - T-r -
- -- ·for detai/s ofanchor l,o/fs. qafe /Jearings i ! 

and railing installation, see Dvyq. 212· � : 
D-1835. For details of gate and hoist -;:. 
installafl'on. see Dwq. ZIZ·D·/834-. : i ,. • b ! i 4 Water sea/ joint.�a-

__ "'lt _ _ _ _____ ____ _____ ____ :f _ _j i--------------------------- .. -
__ y 

9"Ruboer water stop.�·/ 

P L A N 

..._ l(J  
: k;frl 
I � � 
I -;; w..., . J. I I 

3tz" , 2-11!," '.s I � ··•· :::,; 
L=,t 00 tJ.. __ £ 

'!!Q 
-r 

! 
C) . ,  
i 

see Dwg. ZJ'Z-D-1833 

S E C TI ON O·O 5 10 

S C A L I!  OF F' !: E T  S� CTI ON £· £ 

I O Z 3 
I .. , , . ,  I I j 

SCA LE: OF F E: E T  

·El. 108. 65 

E L E VATI O N  F· F 

DRAWIN6 NO. 10 

E S TIMA TED QUA N TI TI E S  
Concret--�-············ ···- · · ···-·······-320 Cu. Yds. 
Reinforcement SteeL.... . . . . . . . . .. . 54,000 Lbs. 

, z:-• •··m•s"f +�f "Fi��: , '�"'°"''' _'�· 

tt -t- · · ttt--H· : ! "t�":t · I ! r- i l i . . _ i r 
�- � cp �·+-H---��-+- � 
__ ,.I._ 1 PI LE PLA CI N G  DIAGRAM 

y- ALL PILINCJ TO BE 40�0" LONl3 5 o 5 10 IS 

S C A LE OF F EET 

•• --Alternate �� and /� bars 1!8 6-crs. Sp/tee 
/ on center !me of outer /Jarrels.,"!-····--- ------

1 

O E PAATMENT OF THE / NTEA/ O A  S UAEAI/ O F  l\ l! C L AM A T / ON B O U L D E R  CA N Y O N  PR O J E CT ALL-AMERICAN CANAL SYSTEM- CALIFORNIA 
ALL ·  AMERI CAN CANAL· STA. 3785+80 TO 38 10+ 20 

N EW R I VER CRQSS I N G  
WA STEWAY 

GATE S ECTI ON AND CULVERT 

. 28965 
Figure 9 .  



( A )  F I N A L  D E S I G N  - L E FT C U LV E RT 

O N LY O P E R AT I N G AT FULL C A PAC I T Y  

( C )  P O O L  S H A P E  " C "  - MAX I M U M  D I S C H A R G E  

T A I LWAT E R  E L E VAT I O N 5 6. 0  F E E T  

( B) F l  N A t.:  D E S I G N  

L E FT C U LV E RT O N LY O P E RA T I N G  
A T  F U LL C A PA C I T Y  

P L A T E N 



A seeoaclery eiU QA batf'le pleJtm were ueverai.ll7 inet&l.le4 and 
testeel. lfo impnVffllla,a WH aote4.. 'The -.u sill n.s th-. tne4 tn 
V&rlou.s lo0&t1oaa. favt.ng �:act 1 t lli,l)petr.red. wm.eCf:Hl�. '11aue teetas 
la41cate4 that & pool Wil skort as 37.2  twet -,u1,4 give re.uita comJanbl.e 
Yd th tkoae hem tu t'i1'1gwl 41.l.-teot 1-,th. Tile surie:r pool n& 
adoptn .. 

111.e No'l)gplu ,oel was aow testl\4 at tile lower ele-.auon, using 
aati •�•7 -4 ao 11.Jnp. &Qteee ooau tloae i\11)9•"4 e1:oelleat 
s.a Go ""°l. w.t tu lua• dtiJ· 111 the nnr 11..t oriUet& GODe14e•eble 
... 3lOlh A l&J.'P &JIU aeaz 'l)ho a6 of the Ji.pt die weµ wae fieGU.re4 
to the llox f'loo:ir �- weul.4 uve 'bea at el.evett.on 41. 6 1a the pro­
totn,e. :ta a ettoJ't to tone tho d.tiJ' fanhe out m• the nv., 
ett�ns. ve ohaDplill in &e right s14o nll wore u.4o. .rtpn 10 Showe 
•• vanoue eh&Jee ,�ed. Tea-mi.Jimtta ras wt. tk mem nmm tiMUl'C• en4 
mlJ.\UIUl t3Uat• aeoun« tl\e s!ae4e4 � to the fl.Ml'. Pl.a'te IV a 
shows lldo'faee cea4itioa.D *!.le testus WJ'la o.• l..ittle Uttereoe in 
J\111» apJer.i:rmoe was 4ekcte4 la@tween the eeveftl). 4es-1pfll. "i'lmn »- 11 

eel.ene4. a the 'ee.aie of � sCO\lr1 ne uei tc:r step em4 sill 
waste Gd eVtatw'al.l.y for the ti.au 4es1p • 

.&.ot\ffill.7 the vulns 4&1ltated steps pn4\We4 nftlte 4lttering 
'f9J!'7 aliptl.y \ �l. � the ol'l31aal teetk aeemed too uoe:ree. Af'ier 
tenS.ng a�. n�s, testh l.f6 t"@et higl&, 1-. H teet Wide, ui 
�p&oeli «m 1.1-toat catera NN Nl.eeted.. '11• tootll eh1ttpe na the 
ohmlged :La aa effort io uve tJae J-we,p taftnJ'iHim. alhe tops wen gt v• 
e. 6U l IJ.ope. flt.ta nllil act sueucu1etu1. Tens •n uxt IW'lG without 
the 11n of @ step" h.U.DUif.i tJie J\ll9 1G move 4o•o1.ra@m. J'urther 
step uullqea wn not apeoted to reau.lt ia m.&.'te::r1al impnvemo'ia 
ad. were o.:laeontintt4. 

Ve.nou •�J&fi u4 ai�es ot sill teeth \'ffd'e testea but et re­
oon.ea. .iiiost et tha 1n4'loe4 abnt eq'1Cll.l.y nt1ataotcu.7 nsults. A 
ete4uri Rehna usip. w1'9Jh tooth G4 �" �ittho ot 1.n feet RS 
tinul.y e.degtet. 'fids aill w111s 'tdlen tes1UD4 mt cli.ftianut heipt& llJ' 
»itud.ag V&M.ou not�er atri.:pa bean'1l it. Height proved a au 
mew .tm,oriaat f'eotor tmm. shape. "rh$ aee�1on moa iD. figure l.Zllb 
pl"Oiv.eeA beat nwlu. 

kosioa w&a aoet severe � the agle peiat 1a 'the -4 of' '*• 
:,eel floor ( t1gue 104) . Ohagea WG1N trie4 ia the poni.Oa of the sill 
mtteeUns tl'd.8 :Hgt.a. hetl\ � �ve4 for .- wets, span.$ wen 
ti.U.-4 for ot .. e. t!le sill na at:i."17 �vd f:l'oa the ai•Ml. 
,onion of' tb.e pool ad. fozt oae � wt men e�e b.e.4 little etteet. 
Best eoncil tloae rea\ll.td from thG ieate:t.ed. eUl d.ng tile �&ft ad. eom­
'bbe4 vd.ta a i0114 alU alcmg the diapDU gut. 

J\urthw el'Oe1on aoauol w�o attem,te4 'blr 1aste.1.:u.ns /P'OU.lfll ea;. 
tending :Lato the sa4. Aa may a.s tllNG proias wn uHid. Pcndt1cms0 
l�a, 4llU top elevat1o».s were verid. Slirfaoe l!Af P'Jflln».oee 'iff>N not 
atteflifll4. Some eamMaattcms ntueoo INOU l"effl.ar� ad ethwm a­•�•&Gd it, ftPft/1 U. aoue nwl'liffl of' the ftrious testllll. 
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(d ) S H A PE "o" 

( Recommended des ion ) 
0 6 12 18 24 
l,L1l1J LI \1l:L1l1!:I I !,Lief / I I LI I I I 
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NOTES 
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sions shown. 
Chamfer all exposed corners f 
For details of Joint insfal /at,on see Dwq. Z / 2 -D- /838.  
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CONCRETE LINED INL ET CANAL ·  PROFILE AND S E C T I ONS. . . . ...... .. . ......... Z/2·0·1826 
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( A )  F I NA L D E S I G N  - WA R P S A N D  E N T RA N C E S  

( B )  POO L  A N D  R I PRAP BEFORE FI NAL  TESTS ( C ) POOL A N D  R I P RAP A FTER FI N A L  TESTS 
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( A )  F I N A L  P O O L  D E S I G N  - MAX I M U M  D I SCHARGE  
T A I LWAT E R  ELEVATION 57.0 FEET 

( C) C U LV E RTS A N D  WAST E WAY GAT E S  

P LAT E 

.. 

( 9 )  F I N A L  P O O L  D E S I G N - MAX I M U M  D ISCHARGE  

TAI LWAT E R  E L E VATI O N  5 3.0 F E E T  

(. D) S I P H O N S , C U LV E RTS , A N D  C H U T E  
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