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of the Y1:i,J.J_r-q,. 7he second lift of 825 feet ~oula c~r~y the 

c~.:.n:ron, reacld:n:_:; t1ie :::nrmdt :::.t 0l01rotion 1 , 690 vrhteh vrnula. 

necessitate e cut of lfi feet . 

:B1 ron the summit of the Mecca - :Blythe ]'.lBSS t he fa que ctuct 

1'.'0U.l!.:\. s k irt t h e s ou.thorn edge o:l' t'C.e Cott onwoo(l ~1ountains aw1 

fo ll 01J 'the :foothills of tLe :; [~l1 B::r:ne, rd.ino i!.om1t a ins a long the 

noi-th side of 0ochella Valley f o r f:\ distance oi" 60 r:iiles , entering 

San C.orgonio :t:'ass at nearly a;;1 e l nvnt ion of 1600. I t v1ouJ.c1 pass 

to the :::1outh side of' Gorconio :rai.:rn the re to be i:n:i.n:ued 625 :feet 

to elevation 1625 feet . 

:Banni11e at elevati~Lon 1015. 

Bu11n:Lnrt to ::;c_:n Bcr:n('~ x·a.ino - ---

:i.;l1e twmel v.-~d.ch ~wad.s at :3a;~nil15 cou.lcl. l.:.ave eit}·10 r oi tr:o 

te ~crnini. 

( J. ) It Y1ouht b e :run f or ev cU stance of 10.4 mi l es , 

intss:'...110 11116.er the tov'n of Bea ur.1ont, End. terr:;inFtir.ig i:::1 t!~. e 

Sam.' Timoteo Canyon near the ~:'. ou.thern ::::> acific station, Alexis. 

Thence it ; ·ould cont:i.:.'lue under a SiJ,1hon h ead ej_tb.er c,cr1:n to the 

;Jan Eerna nlino Va.Jley or it v:;onla_ sJ:j.:rt the fo othills o:n the 

San Ber:ci..ardino 1'1ountains and arrive in :rJos !: .. n~a 1e s on a high l ine 

5 raa.icnt , depending on th e r i ght - of-v:ay concei.rn ions which could 

be obtaj_ ~cu . 

( 2 } A 4 . 2 mile tm1nel v1ould bri:n.c; thP 1":ater out near 

the head \"Ja t e rs o:E' the ?otrero Creek which TI1.. TIS a O~'.'ll into t he 

'.3an Jacinto VeJ_ le y . 
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a • Alo:1.g tbe :foothiJls to the n1t1:r.th of ~la:n ,Jacinto 

til16. ..i-.llese.ntlro Va.::1..le ys to be d el j_vc :.1 cd into the f3u.n Bernarcl.ino 

Va.J.lo;s.- near Riverside. 

b. ~By a nine mile conO..ui t along the Bed. :r,ands Hills 

to a roint to tho ·wes t of :Jal:xJrd.a Can~,ron there to be conveyed 

by a 1.7 l!lile tunnel to a poi:nt nr~a.r Alexis in the San Tir:1ateo 

Can;yun. 

Fro:m all inC.ications the fi.rst :plan, involving a lM mile 

tunnel is the rtiOSt fe::;:.si.ble and El so tb.:: 1:iost t'•.erdrable. 

Su:. 1~tary, Eagl<'.) :·.:ountains to 2an I3er:n[':rcdnc5 

Grac'te of cr~nal 

r<;levat:Lon of canRl at Eagle r.Iountein 

Height of lift 

:;·iJ.Jwation at point of cl.elivc:-y 

Length of section 

~.aev~:~tion at end oi' r~cction 

B:ci. gh t of 1 ift 

Dlev-ation at j)Oi:nt of doJ5ve:ry 

!ength of section to pass 

Elevu.t:Lon at Eecca :BJ.~rthe smm:-1it 

Lenc;th of r;:;ection sur::Ld t to Cc::..bezon 

Iil<gv::·.tio11 at end o:f Cabezon si:c.tion 

B.:eit;ht of li:ft 

~nevation at t 01~ of lift near Csbe;~on 
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20 

885 

825 

l,'71C 

14 

1,690 

GO 

1600 

2225 

feet 

feet 

rniJ.e s 

feet 

feet 

feet 

rJiles 

feet 

miles 

foet 



• 

• 

• 

Elevu. tion f!.t tunnel heed.ine 

l ent;th o::: tunnel 

~r,.,'~e o·f tu1•1v"1 ( ') _r •.'-'\.... .... } . .:... _\I -. t:.J 

Eleva ti on , Re ClJ.&ncls 

Distrn~ce, J1edlano.8 ·::o I,os An t;el cs 
(Ai:r li:::1~ ) 

1st 11ft 

2nc'.. lift 

:~:rd li.:ft ( l :aglc :i:Iount~dns ) 

<1~th lift 

5th lift - Oa bezon 

'.;;u:P.el end (Alexis ) 

Los AngelPs (Air l ine ) 

J,os Angnl2s (:!!1 othill ) 

Total cornbined he j.eht o::· lifts 

2 , 215 feet 

10.4 riij.les 

.. 000258 

:ft .. 

1(2 :.:.:iles 

1,300 feet 

300 fcot 

0 m:i.lc::: 

a 11·": ~ , ... )r;-t 
.£. ....... -~ ..... ..,, 

;34 miles 

72 mi le s 

0 ' : .... :.., t'iil0 s 

106 Dile s 

166 !~:i-lG S 

") r,t :-;: 
.., • • j .:.. . ) r~ iJ.c s 

183 miles 

l '.l .:S 1~1ile s 

257 r:li le s 

290 milE.'S 

2160 f r~et 







• 

• 

Cost 

.!<ior:i: "'"'0 0"-"'· i• "'-c-• -L('Il'"tt. 0 '""3 r·1-'li:>c.< • it"' C"'~"'!:'IC-i+.,... 4-0 0 ~"'C"'',~ ~"""'t ·; ,>~ .__,; .\.\.! 1 \..'\', 1.J .· ..., ~ .l.l .. J,,)'- \.J.. ._,.:.i , · ,_, .. '-"'.:_'c··.··-'-"c/ ... 1_. t..i\:J -_ ...... v _ .. ....,\.· • 

The conch ti ons for co:nct:r1::. c ti on V7ern sirnilgr. T·t-..bor 1925 - 19;30 

v;il l 2.~:·obably be twice 2.s e:::;:~)ensive EC in 1905 - 1910. 

of cost due to s:Lze wilJ. be e..bout 1.5. 

.. .• 2qo 
_,_ 2"'.?0" ·-

!~ 86, 000 ,000 

Cost of rmmriint; ~lari_tc ( 1000 ,3ccont'!. f<-' et x 2160 ft ) 
±-4: , 000,00Q. 

Total oo st (Probe.ble min ir:in1:i 
Total cost (Probable maxi mum 

Cost of water at Los A1~1':el•"'S ----

Horsepower et 885i e f f icie ncy - 280,000. 

Kilowatts = 208, 000. 

Cost per hour@ :i pe r K .~ . hr = ~ 1,040 

?umping cost y.;c r 100 cu. ft 

.;~125 ' 000 ' 000. 

I nterest (4t1;) 5, 62 0 , OOC'· .. 

3 , 750,000 . 

9,~370 , 000. 

Fixed char0es 180 cu. ft. 

100 , 000,000 
150 , 000,000 

Cost of' 100 cu. ft. c.c livered. to Los A.ng<~lP.s .~; 
~::Iaximum c a1)aci t;7. 

.0585 

Fix etl ch~1rge s loo en. ft y,r j_th aquedu ct 
deliver;, ... h.,<:1.,lf c a ::o' c~c it y ~0598 
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Co st of 100 au • ft • cle 1 i ve TC c1 to J, o :: .Ang el c a , 
1'..t:~lf CU~. ElJCi t~,. 

The t otal power developed at Bould er canyon; 750,000 

h o:rsepoi:rnr ini tic.l clevelo:prtlent , decreasj_ng to 650 ,000 :firm 

.0881 

in a vc~ riety of Fe-ys : It couJ.d be i-:.:.;;ce. in the cities of the 

so::1.t::,;,'.7est Emc1 in the attencl.ant inClU.stri.os , for elect!'t:fic~ation 

of r1:1ilrot1.Bs in the sc:1i.t hYff'st , for rumping both on j_rriga·cion 

uze in tl'le cities and rninin;; f.istr icts o:f tbe sk.tes adjacent 

to Boulo.er Canyon .. 

U':Je in JDs .Ange lGs : 

The total 90Y.e r ontrmt E>.t the Cun:'."OTI riJ.c.::."lt COl1.lc\ be 

entirely d.isposed of i~1 tb.c e;rovrin5 J,os .:~nr;elPS inc'"i.ust:rial 

district . The Son ·'.:hc r:n Californi a EcU ~;on Conrp&ny Jj.m-.: 

suppJ.i es a lrnut 3CO 1 000 horsepov1er to the Bection. TJ:ie Los 

A.nee 1es ::lA.nic i}.JaJ. system su~-::.= :!..ie s 72 ~ 000 hor r->cr~o':'er , wj_ th a 
I 

n:ax:Lmm;, !JO:;:~ fJ i 0 le ul tin:E tc C. c·ir,-:;lo:prn.o:nt of 220 , C00 ho!'fle:_·;or:er .. 

But in the ': hort 8r.aoe o:f two years 1!50 , 000 ad.cdtional 

horse}lO\ '.:er i:1ac1 .. e o.vaila/Jle 1)y tb.e Southern Cali:for!1:i.a :~a..:Lson 

The i:i roc1uction of steel, 
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• Boulder f!anyo:n ;·.'on. le'.. "be readily U.isriosi::')c". of a.s qnjc k ly 

a s it could be 

3 lectri fication : 

}Jlectrifi<.H:·,tion oi' the r·s.ilroa(:.s o:f t he sou thi.'.'e st 

woulet. not he provi ded for ;;, t thj_c; -4.;tr:ia~ Blec~t1·ificat'ion 

involves a l a rt;e ex~ienditurc o::: ca:-s:Ji tal whj_oh is only occas:i 0!lu}.ly 

justifi able i n "the prei:::E-mt economic o:cder . The first ~ ·reject 

~~s initiated in 1895 ~ J:. t t}:t:>. t t ime it wv.s b el :l.e ve d t lw. t the 

•• steam locouotive v10ulo. beco:me obsole t e in the n~~ace of· 20 ~rears . 

:rn2ctri f j_c:at ion han l:'.een ver~r lit t le :::1ro s:re ~s s i nce ih~-:.t time , 

I t i s c:~tenB i Ye :i.y UB ed fo r te rmi:nal op·:=0 r[tt i on 

and nnc1e r e-_pec::.c:.l cona.i tions V._;he :re the ~:itc::• m 10cor'.1ot:i..ve i s a 

nuisaJ.1ce o:r its ce.:._,a c i t y is too lir·d t e cl. Blectri :ficeti on 

on a l srge f;)(• s l e in the 011en c ou.ntry h::.s been t ried in only 

one i nstance jn th i~ country , nota1)l~r on the r;hioq_~c ~ 1.1ilvmukee 

ana. On thi.13 p~ject c om) eti ti on is 

abr: 2nt, ''rater-::.~ ower on ~ J_:Cl r;_;e see le i c; 011.nap, and. fuel is Ye r y 

• scarc e: 

to be rroved snccessfu.1 fina:nc j?.l.ly. 

I n the southwest , fuel ol.l an& coal are reJ.1:1.t:i 1.re:t~T c.:!1.eap; 

there are no ericcial te:n:linal c onc1ition8 1:.rh ich mus t b c-; :r:1et , 

economic cor!l.?Ji;>Ct c lect r i :f.ic2.t i o11 . 

cf -00·1.'•or up on the u .:.:r•e r Color a d o, nearer i; o the :rai1 :roads and. 

furt her anc1. l oss nE; eful as a sour ce o:f :om·: er to thE' southr::est, 

t1a~r :pe n 1i t of feas i b l e e l ectrif:l.cation. 

::?umping : 

:'he o~-~ e:-cation of the 'iol 'rao .. o river - J,o s Jmc;e l es c.qp.00.nct 
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• would require 200 , 000 ho:rsepo1' sr for 1>m:1pi ng V!E ter nncLe r 

fuJ_J_ ca:pac j_t y. 

tb·1· s "'.10",rer _; ~~ t,,.,.~ "80'11c" 0 r "' ·~""'"'r on 'Y O~ +. - ..!:. •· - .. l .i.t;;. '-·-·'' '-' c " H ti l, uCCu• 

from i;hiz sour·ce v.rould ::_•!' obr->.h l:i~ not 0x(•eed. };OO ,000 horsepor.rer. 

Thi::: v.rould b e fu.rni shed, e ither by a sj_·11gle circuit from the 

BouJ.8.er Cei.nyon t~. a.m or by re -transm~ .. :rnj_ on frori e cefit:ral 

The rcse of electr:t co.1 

energy from this souJ:ce for ~umping on tho various i1·:ri0a tion 

• project£ cm the Jios lmgelf-'S River seer'.ls unjustifis,ble on account 

of the f:a':all and .fluctuati n g amount of po';:cr used ane. their 

scattered lo6a tiona 

Other ste.tos : 

i111e u s e of power fc~· the miriine; and urbF.m ci.i s t ricts 

of other stgtes will not be , for some time to come, l e rg er 

than can be gene rat ed loca lly. :!?rovi s i on for in0ros.sed de1n.and 

wi th d.evelo1•ment of these district~-3 woulci. be made wi tJ.1 e.c1.cl..iti or:ul 

powe r tleve1op ue:nt on the ur11)er Colon~c1.o River • 

• ---- (~ua.ntity ·of Pov:er ----

It has a.J.rea a_y been steted tha t the i n i tial developnient 

of 1Jover '""ill b e a:L'p rox i mately 750,000 horspovmr , d.ecrea::dng to 

650 , 000 firm horse1~m;er rs developnent on the river ·qrogresses . 

O.ar!1, t}1e r:.: tor11ge reserved f or flood c oulo. be ctec reased a:na. the 

povrnr outrmt increase d. \:1ri th thf: increase of' h ea.d . ~.Ji th this 

rnodi fjcat ion, it j_ s c1on"btful i f the firr'.i power out1mt ·would 

ever be dec:rcv,sed below 700 , 000 firm horc01)ovrer .. 

The T'.laxi mur.1 ho:ise:povwr e;cnerated uncter l>e ak J.oncs '\7ouJ.C. 
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• 
A double c i rcui t line car.Tied 0 i Teet1 y to the a r1ueduct l i ne 

j_n cor,;bina t i on with the ezi::~tinG r1 is tJ:.·ibv .. tJng system from 

· Los .Angel:-;s v1oul d. cnrr~/ th i f> J.. oEd .• 

Of t his, 1 00 ,000 ho1~zc_:;ovrnr c oP. lt1.. 110 used. in t } 1 0 TH-~ a:tby sec t i ons 

• Thj_s 1·,'ouJ.a. re c:u i rc ;:::, tri rJe c:L :rcu.i t line .. .:.\ f ou.:r c irctti t l i :r:c 

,_:'.'c11:11d l:Jo :pro vi d.ed. f o:r --- ne rgency u::;E; ancl :for fnture i nto :r- 0om1e cd:1on. 

- .... - - Vol tar-es 

./~ ~r .. e.1~i G.. inc~~·eo.s e j_n t rf.:'..iJ BrJi f-1Si on i.ro ].te~z· e s 11 E~ed 11~.1,S 

cont i :nue{i. :..1 ince 18S5 ~ 

• the use 0£ 280,COO volt~ on G~lifornia p roject2 i n lS2J • 

~~'he limi ti IJ[' VO J.tage "./h i ch Y:""'t~T be 

avo..:i_J..s.:bJ.. e· :f'o:r e'1<:;.nging the line , ;:.:,nc'. prob1er::B of insu.J.f.:.t i on . · • 

• 



unit o:f S5 ,000 Y.: .. v . a .. cleJ.iverin[j no:r·m!:tl v oJ.. tauA.. The ij0 ,000 K.v .. a. . 

• unit v·n:'i.e:i1 1:onJJl. b e u~ied in the BouJ..der C '..~nyon Jil' Cl }s.:-:t m>n.J.i'l nh'..':,..:::f'l 

Y.v.a. _.._ h i zhe:c voJ..ta.ge t han thi s ~'!01.'_10. be '.' 'astefnI of circuits 

one s:parf-' circui t under no:rnc:::.1 loaa_. A J0,!7eT v-o1tege t:::~~"!. this 

sucoessf~l op0~~tion st hi gh ,otenti~l sn~ i t woulf be ver~ uheccnom-

iccl even fr ol'.1 the sto.nc.:;oi:nt o f the ol d. accP:._1ted stf'nd.s.rct of 1000 

.• "!C'J. t s r10 r r:iile of trensuission J.ins .. 

-- - -Tri:nlf:3mi ssion Lines----

the.' s j.ugle aoubl e - ei rcu.i t l i nes :foT the ac;uoduet :num1)i ng d i s t :r iete 

Railroad.. The J ... os An5eles l i ne v·on1 d yim~;:.; net:\!' Barstov.:, thrcugh 

• l ... t g po int near Searchli1-)1t, the aquoch1ct }.i nE'; vim1ld dii:r"rt 

~.::..n6. f'ol1ov' the Santa ]}P. 1:::,~ i 1_roe.d south to a y,o i nt :rv:'ar C~J.iz vihere 

i t v:ould le ::iv P thP railroad P .. :nt1. trr::verse t ho Hohave Desert 2.nd. join 

the r.>::_:ued.uct nea:r. the CTmcal'1a11a v~,lle~r , near lfocc a.. .!:..t the :point 

j_t f!O i lcl .... ' vl O i i1 i".' i th the San Be rne.ra ino I rt1)ori a l ::! rO ject of 'the 

Southern Si errc,s power Co. 

0!1ronolocica J.l:1 the :r.·0utes '\"!ou1d be : 

Co!"";h i ned t ransmi ssion ssstems : 

• EouJ.d.e!' Can~-o~t1. e Miles 

1 02 Vegas WRsh near Colorado River 15 mile s 
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\. .. ,.._,.:: ~ ~T .,rr· "',"'I ( h .: - u.l.TI ; :..·,e,c:C' . ._. D l.'1 i • es.st of ) 

~rie, I!'cvac<n (Union .i:e,cJ:fic R.:F.. ) 

• Roach, ::r ev[',(t3 '.T f ! " 

Ifo.1'vt.-~rc1 . , C ::.~5f. ( F:'.l.i on ~ac ifj_ c :;:: .n. ) 

Victorville 

. 
Lo 8 l~nr~·o J. '? P 

Roach, ~Tovr- a.e 

Go ~~f s , C ~·.1 j_ f. 

:DR.le, C1:c.lif. 

• 
- - - - no2t of roue r lin0a----

~o~cr line - - - - - -- - - -- - --

- 37-

30 r.!i les 

LJ:5 niJiss 

'79 mi h)S 

110 rd:-t.es 

1.-;1• i.o rd.Jes 

1.40 r·:~iles 

170 r.J ilef:) 

22!3 ?·!i lc s 

:'::'75 . ~ 
!.n1.L 1Je -··--- ----··- -

125 miJ.es 

14 0 mi l.es 

166 tliles 

~.90 n :U. ss 

,~, I' '-- nr, oc10 
-. .. ..:.0 ' ,_, ·-··. ' ' . 



• 
:;).s, , soo , ooci 

:;~o tal eOE'1:i ·~J f t1-i: .-~.Il E1Fli :::; d i Ol'.. 
., -
.~J.:.1c d '~ ol"I no ,.., c~ C'O -' f.~· i 1 'v .:\.1 ;i ~ ..I . 

C rJ"' -;'. 0 -f' -1~he ·yu· -·,.u· ·i '" c• .f-v. ~~ r1•·,· f; l ..; Il'°' d i"' 'o· v"'V •"" a._ _., - •• - - .,,,,_ - fJ ....._ .if . ... - .. . ' · ..- ........ \:;; • -~ ....... 

Tr a nsmiasion lines 3~~ rn!bst~tions- -

of 

1000 s ec . ft . 
CP i JE!.C: J. "t~l ) 

Z? , C00 , 000 

2? , C'C'C , 000 

J'.~, r::. ooo o ~ c1 · .. 1.l,_ ._, , .' • u 

· ~ t:)L! (\ ()('" 000 ~.p .. .J ...: ... J , J , \ _: ) 

:·.t n tot~<t ex-~1e nclitu:r.-e -o:::;:ri:rozi1P..tel~r ·:)~~<1:0 , COO , c nc, t.hc t\~·o c.hief 

:·1 ro1):;_,-r ;z ,_-;h i ch f ace t}1e CoJ.or9.d o Ri vc r seetJon. , n1:~ne ly , f 1ooc. c ont:col 

for J~os l.1.nc-el .:;s mlci. its environs , inr:n:~:r.·e fl1.'LF 1·0 p r o8:peri t y nn d 
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