































































































distance of approxinctely 2C miles on the
of the valley. The gecond 1ift of 825 feet would earry the

water the reneining 14 miles throuzh the steeper portion of the
cenyony reaching the cumit ot elevetion 1,690 vhiech would

necessitate 2 cut of 16 feeb.

Trom the surmit of the Mecca -Bl agg the squeduct

would skirt the southern edge of the Cottonwood Ilountaing and

follow the foothills of the San Bornerdino Ilountaing along the
north side of Cochella Valley for a distance of 60 miles, entering
san Corgonio Fass at nearly an elevation of 1660. It would pass

to the south side of Gorgonio Pase there to be pumped 625 Ffzet

DU E 8
to elevation 1625 feetb. The conduilt would enter the pround ncar

Banning at elevabtion 1615,

-=—= Bamning to Szn Bernsrdino ----

Tne tuwmel which ueads abt Dasning could have either of two

terminie

{1} It would be run for e distence of 104 nmiles,

passing under the tovn of Beaumont, and fterminsting in th

{1

an: Timoteo Canj ea 1e Southe r: acific station, Alexis.
San: Timoteo Centon near the Southern I acific stat 1

Thence it vould continue under a siphon head either deown to the
Gan Bernardino Valley or it would skirt the foothills on the

San Bernerdine Mountains and arrive in Tios Angeles on & high line

gradient, depending on the right-of-way concessions which could

be obta

-
neds

o

(2) A 4.2 mile tunnel would bring the water out near
the head waters of the Totrero Creek which runs down into the
o)

3an Jacinto Valley. From this point it would continue either:

e §2 £3 e
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Se Along the foothills to the north of San Jacinto

and Allesendro Valleys to be delivecred into the San Bernardino

Vaelley near Riverside.

Do B

v & nine mile condult slong the Bad Tands Hills

to a point to the west of Saborda Canyon there to be conveyed

by & 1«7 mile tumnel to & point near Alexis in the San Timateo

6!

T,

L5

FOTL e

2

Trom all indications the first plan, involving & 104 mile
tunnel ig the most feasible and also the most desirable.

Swiary, Zagle Mountsins to San Bernexrdino.

Grade 0f caneal LCOOLOE
Tlevation of canal at Dagle llountein 5148 feot
Height of 1ift 400 feet
Flevetion at point of delivery 815 feet
Length of section 20 mniles
Tlevation at end of section 885 feet
Height of 1ift | 825 Teet
Tlevation at point of delivery & Tk feet
Tength of section to pass 14 riles
RElevation at llecca Blythe suwmit 1,690 feet
Length of sgection swnit to Cebezon 60 miles
Mevation at end of Cdbezon steftion 1600 feet
Height of 1ift 685 Feet
Mlevation at top of 1ift near Cabezon 28256 feet

2 e
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Grade of
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section to Bamning

at tunnel heading
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Elevation, Los Angeles

Tength of

Yecca Blythe

acuneduct from Dlythe

o
LTS

tunnel (2 ft. 1 mile)

of energence

Redlands

2 P .
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(Cagle llountsains)

Furmdit rass

- (abezon

Tunnel heading

Tannel

el end (Alexis)

Radlands

Los Angeles (Air line)

T0s Ang:

les (B othill)

Total coubined height of 1lifts

104 miles
+00038
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M™e cost of the Tos Angeles Orens

823,000,000; its length 233 miles; ite

Valley agueduct was

canacity 420 sececond Ffeet.

The conditionsfor construction were similer. Tehor 1225 = 1950

will mrobably be twice as exoensive as

of cost due +to size will Ltz zbhout l.5.

in 1905 - 1910. The retio

. t‘rqn
Probeble aqueduct cost - B23%,0005000 x 2 x 1.5 S

..u. "T‘f"j‘
$86,000,000

Cost of pumping vlantes (1000 second feet x 2160 £%)

14,000,000

Total cost (Probebls minimum 100,000,000
Total cost (Probable maximum 150,000,000
~=== Cost of water at Los Angeleg =-—=—-
Cost of pumping
Horsepower at 887 efficisncy = 280,000.
{ilowatts = 208,000.
ost per hour @ 4y per KW hr = $ 1,040
Pumping cost rer 100 cu. £t = 3 0289
Fixed cherces:
Goss of amyueduct $125,000,000.
Interest (425) 5,620,000,
"Depreciation (3%} 3. 750,000.
Yearly charges 9,370,000.
Pixed charges 100 cu. ft. & 0298
Cost of 100 cue. ft. delivered to Los Angeles 5 0585

HMeximum eapacity.

Mixed chargee lco cu. £t with agueduct
delivery ““11 capmeity

o 0593




Cost of 100 cu. ft. delivered +o Loo Angeles,
helf c g acity 3 .0881

===== Power developrent ~--=

The total power developed at Boulder eanyon; 750,000

horsepower initial development, decreasing t¢ 650,000 firm

horsepower with final dévelopment coudd be used very nicely

in a wriety of ways: It could be used in the cities of the

southiwest snd in the attendant indgstries, for electrification

of railroads in the scuthwest, for pumping both on
srojects and on the preoposed Los Angeles agueduct system and for
use in the cities ard nmining districts of the stetes adjacent
to Boulder Canyon.

Uszse in s Angeles:

The total pover output at the Canyon plont could be

entirely diesposed of in the growing Los Ang

district. The Southern Californis Bdison Company zow

supplies ahout 3C0,000 horsepower to the section.

Angeles Iunicipal system su-rlies 72,000 horsepower, with a

The Tiog

maximum pogsible ultimete development of 220,000 horsepower.

Until recently thege sources were believed to be sufficient

provide for the eity's commercial, industriasl aend domestie

neod.ge. But in the : hort sypace of two years 150,000 additional

horsepovwer made available by the Southern Californis

Hdison

Coupsny hus been entirely utilized. The production of steal,
cn a lo¥ze seele with the sttendent manufacturingindumiries

only awalts the time vhen large blocks of demendable, chrap

vower is laced on the meriet. Prom this it

O

H}

may bhe ind

errol
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that any part of the 750,000 firm horsenover gencrated at
Boulder Canyon vonld be readily disposed of as quickly
a8 it could be supplied.
Glectrification:
Dlectrificetion of the razilroads of the southwest
would not he provided feor at thic tine. Tlectrification
involves a large expenditure of capital which is only occasionally
Justifiable in the present e conomic order The first roject

was initiated in 1895. At thet time it was believed that the

gtean locomotive would becoms obsolete in the gpace of 20 years.

Flectrification has geen very little progress since that tinme,
Hoveve s It is ovtensively used for terminsl opesration

and under specicl conditions where the gteam Locomotive is &

nuissnce ox its cepacity is too linited. TNlectrification

.
on & large srcle in the open country hes been tried in only
one instance in the country, notably on the Chicego, ililwaukee
znd 3te. Psul Railroad. On this project competition is
ahsent, water-power on e large scele 15 cheap, end fuel is very
S8carce: vet elthough very successful in operation it qas_yet
to be proved succesgsful financisllyz.

In the southwest, fuel o0il and coal are relstively cheoap;
there are no gnecial terminal conditions vhieh must be net,
and the rgllrosds involved are too scettered to nerrit of
sconomic compect clectrification. In the future developuent
of nower upon the u per Colorado,nearer %o the railroads and
further and less useful as a source of power to the southwest,
nay permit of feasible electrification.

Pumping:

The operation of the fol-rado river - Los Angeles agueduct

¥ 1




would require 280,000 horsepov er ZFfor pumping water under

full cepacity. The only fessible source of supply of

this power ic the Bouldéer Canyvon projeccte. The averaype dermand

from this gouree would »robably not exceed

200,000 horsepover.

4

Thic

r

would be furnished, either by a single circuit from the
Boulder Canyon déam or by re-transmission from & ceéefitral
distributing point near Los Angelese. The vse of elesctrical
energy from this scurce for pumping on the various irrigetion
projects on the Loe Angeles River seens unjustifisble on account
of the erall and fluetuating emount of povor used and their
scattered location.

Qther stetes:

i

The use of power for the mining and urban disfricts

of other states will not be, for some time toc come, larger

than eén be generated locally. Provision for increased demand
with develorment of these districts would be made with additionsl

power developument on the upper Colorado River.

we—w Cugntity of Pover ---=

It has already been steted thet the initial developument
of nover will be spproximately 750,000 horspower, decreasing to
650,000 firm horsepover £s development on the river nrogresses.
"{th increased development end control of the river above the
dam, the storage reserved for flood could be decreased and the
power output increased with the increase of head. With this
modification, it is doubtful if the firm power output o ld
ever be decrcased below 700,000 firm horsepower.

The maxirmm hasepower gemersted under peak loads would

" .




excaed 800,000 poru~1d‘gr*

power necossary for pumping on the Tos

between 200,000 and

0,000 hor

Los Angeless would
There would

7 500,000 horsepower.

i

3, 100,000 horscnower conld be used in the nearby

U_

400,000 hows

A four circuit line

r-gonnection.

g e
GONTLIY

g oMl e sl ol R "
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leVeas A higher voltage than this would be wasteful of circuits

s aprage | 2
gince four cireuni

would bhe unnec

W s

be very uheconom-

jenl even fronm ndard of 1000

volte per nmile of transnmission line.

double-cireuit lines for the acueduet pumping distriete

west from Boulder Canyon to =

(173 TP T X i il B el S ik n 2 A2
Thence they would continue south and west along the Union Pecific

Vietorbille, and over the Cajon Pass to

Lt a point near Searchlight, the
ant follow the Santa ¥e Railroad

it would leave the railroad and traverse the lMohsve Desert ond join

roueduct near the Chucawalla velley,

—

it woild Tie din with the San Bernardino

Southern 8Sierrss power Co.

orade River 15 niles
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Arden, Neveda (5 mi. east of) 30 miles
Brie, Nevada {Union ¥acific R.R.) 45 miles

Roach, lleveada » " H

&
£
=
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The two systems diverge at this point.

Tos Angeles nroject:

.

Summit, Ivanpeh Mountaine (Tlev. 5700) 79 miles

e

Soda LPke, Calif. (Tonapah

Harvard, Cselif. (Imion Pacific R.R.) 126 miles

Victorville : 170

Jon Bermardino ‘ 225

Log Angeles 275 milag
Agueduct prolect :
Rosch, MNevade £% miles

GoTfa, Cali

L
L‘b
b
<
[
=
=

crosging

Ohueawalls Vellev(llecez-Blrthe road)

v

e odo & L5

n, San Dernardino, Imperisl nower line

wew=Oomh of Dover lineg--~-—

=

The cost of a Gouble cirenit nower line rev he tuken -t

\\\\\\

-rnrorinctely BZ0 000 g mile far 280,000 woltas transmission.

Paralleling of lines would reduce ths nnit cosgt To anpro

1N o8t annrox i) tCl:
B2E OC0C per mile. The country traversed weuld not be difficult
fox z "eonstruetion. Usging this 28 o basis of
Cogt of Bounlder Zonyon - Log Angeles 2785 mile, four—~circuild




Ceet of Boulder Canyon-lecca 200 nile, £ circuit pover line -=
JO,'; ;\('\ r‘nr‘-.

Other sheort one olirenit Llines in

Arizona, Mhah onéd Mevada, snd Substetions 54,800,000

Yotal cost of

~-=Surmery of Prolect Cogtg=«-=

k. Kl . - FES S . N T T 0 35 e o T
e weould have as the cogst of the projects outlined above.

fenyon Dam, 51,400,000 scro-foot cepacity - 55,000,000
Tower plant, 800,00C horsepower capacity - &3 ,000,000

Mransmission lines and substation = 2% 000,000

o - Mot
Total pover developrnent 5115,000,000
Agqueduct, Blythe to Los Angeles,

188,000,000

Total cost of - 240,000,000

wre-anproxirately 5240,000,700,the two chief

At a totel expendi

ity
nroblerns which face the Colorade River section, narnely, flood control

and irrigstion storage would be solved. In eddition, the complstion

of these projects would, by the provis

o S

ot

on of afdecuate power and wster
for Los Angeles and its environs, insure fubtvre prosperity and

laveloprmient, on & learge scale, of the entire southlend.
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