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Authority.

| The followlng report has bhoon propared at the rcquest
of the Californis NDevelopment co. for the prurpose of summarizing
the results of its work of roclaiming tho desort to date: the pro-
blems which have been mot and solved, and the work yet to be carried
out to complete the development undertsalien; topgecther with such am
expression of opinion from an oenginecring stendpoint as to the
future outlook as will convey'to chose interested or %o become in-
terestod in the affeirs 0f the Company & olcarcr conception of the
actuel physical and financial situation. Tt is based upon the
pemoonal obserwations of the writer during wvarious wvisits to the
scene of operations within the past two yoars, and.-upon the records
and surveys of the Company which h:ve been placod at his disposal;

tho statements of the Chioef Engineer, Mr. C. R. Rockwood, during
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frequent interviews, snd the information gathered from various
other officers of the Company, &s well ag from residents of the
valley; from the roecords of the U. 8. Geological Survey, and
various other sources of information svailsbla.

Tocation and Torogriphic Copditions.

Tho Colorado River, draining pn aroa of 225,000 square miles
of territory whose geological formation has rendered it peculiarly
gusceptibleo to erosion, carries an unusually largoe percentage of
8ilt, possibly grester than any other river in tho world. It is
nevor clear and limpid liko many other silt bearing streams are at
cortain times, but is alvways murky, muddy and laden with sediment.

his has resulted in building up a delte at its mouth covering
meny hundreds of thous:inds of acres of rich, arable, alluvial lsnds.

The Gul?® of California, into which the river discharges, at
some remote poriod undoubtedly extended 13C to 140 miles further
to the northwest thun its present hoand, reaching some distance
beyond the station of Indio. The river, in the course of agces,
by the deposit of silt, built up a bar scross the Gulf, the crest
of which extended from a point a few miles below Vuma, in a
southwesterly direction to the Cocopah Jountaing. The elevation
of thig bar is ebout 90 feet above sea level at the river, ana
about 3C foot st the lower end, next to the mountaiﬁs, and the
’aredoner Rivor lies upon its gummit, and slops ovoer in both
directions south and north. Yhe arm of the Gulf, thus cut off

by this bar frouw direct conncetion with the ocean,, formed an
inland lake until finally dried up by evaporation, leaving a
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n whose lowest point is now £87 foet belov sea level. The
phanllow salt pond which has hitherto been maintained for considerable
‘ods at this low lovel by drainage from the surrounding mountain
4 vaulley wabtersheds, and by occasional overflow from the river,
ip lnown a5 Salton Sink and is sboubt 40 milos long and £ to 8 miles
wide. This basin receiving the surface run-of? and seepage from
811 the surrounding lands that were once submorged with salt water,
beoamo o rcceptacle for the salt which had leached out of the soil
und wus_d0posited through the process of ewsporstion. 1t is some-
tirmeos entirely dry.
The Psredones river toke8 a portion of the overflow of the
olorado and torminates in Voleano T:ko. Thig lake is & shallow
gummit pond -a% the foot of the Cocopeh mountuins, avout 8 miles long
na Ne e and 5. 5. direction, by 3 miles wide, with a depth of
about 10 feet. Since 1890 it has almost every year overflowed into
Yow River, on the north, although *the pgreater portion continues
through Hardy's Colorado Ffloving directly south «nd southeast to the
Gulf. Al water leaving tho lake on tho north side flows northwester-
.y by the low River channel, crossing into the U. 8. at Calexico,
and discharges inte the Saiton 3ssin. This nstural ove. flow July
10, 1903, nmeasurcd 2678 sec-ft. above +the boundary line.
At the International boundary the elovation of the genersl
nurface »f the ground iu prociseiy at mesn sea lewel. The distance

by Wew Ziwer from the border %o Salton Easin is about 55 miles, and



the aver:uge fall of the stream about 4.5 feet per mile, although
this fall is not uniform, but is largely concentrated to a section
of a few miles of heavy fall that is repidly retreating up stream
by erosion.

Between the Paredones river and the American boundary the
criginal and older overflow channel, callcd the Alamo, occupies &
depression at the foot of a series of sand hills on the north side
of the vallev. This channel was never directly connected with
the Colorado river, at least in recent years, but received water
from & series of sloughs draining from a slop-over territory of
several thousand scres in Algodones Rancho, bordering along the
Colorado river for some 1C or 12 miles below the intersection of the
boundary with the river a*t Hanlons. This channel extends to the
Sglton Basin through the Inmperisl Valley, and for the lower 20
miles lies parallel with Hew River, snd only one or two miles
away . The Alamo channel is the one which has been utilized by the
Californis Development Company as a main canal through llexico as
far as Sharps Heading, where the excavated canels begin, and
diverge in several directions, as shown upon the map.

The area of areble land in the United States which can be
profitebly irrigated from this main canral has not been &absolutely
determined, but it is aspproxinmately estimated at b00,00C scres.

The sares which.may be brought under irrigation in Mexico
from the same system, by proper protection from overflow through

the construction of levees and drainage canals, 1s estimasted to egual
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in many ways resembling the valley of the Nilc.

the U, 8., cnd of & guality quite

territory %o be comminded by the Complete sys~-

1,006C,CC0 acres, 211 of gn alluvial formation

It is this empire

in embryo which *the California Development Co. has undertaken to

develop by providing *th

Tater SUpPLLY.

The gagings of the discharge of the Colorsdo

¢ facil

ities Ffor irrigation.

Biver at Yums

by the U. Se goeological Survey do not extond further buck than from

1902, when *the rgcords

charges in that period.

begin.

“hey snow the following monthly dis-

Jonth; Tigecharse in acre-foet.
: 1508 : 1502 1804 3 1906 x 1506

Juny. £29,164 159,986 : ££3,607 429,900 : 422,380
Faby. 219,650 187,271 : 218,406 :+ 1,560,384 -
Hareh 301,474 376,120 : 267,573 + 5,107,442
April 367,676 867,456 479,484 : 2,250,619 :
Uay  : 8,211,156 : 2,074,884 : 1,703,028 : 2,593,024 :
June : 2,530,135 : 3,162,626 : 2,607,114 : 4,550,471
July 770,856 : 2,304,494 : 1,437,106 : 1,863,720 :
Augt. 267,203 : 668,309 1,084,143 : 744,111
Sept. i £87,246 i 403,795 ¢ 81,497 386,456
Oct. : 264,335 - H21,538 : 715,839 : 494,190 -
Tov. 249,144 : 81,263 : 366,009 713,990 ¢
Dec. A8, 07Y 267,041 275,305 946,79C :
Wotais: 7,960,189 : 11,379,087 : 16,119,004 : 19,711,067 :

A carcful inspeetion of fthis table ghows a volume of water

sufficient for the #ull irrigation of noarly tvwo million acres in

the minimun year of 1902,

acre, provided it could
fMood durinpg tha%t Year,

go greatly exccoded the

*..__ —

at %

3

2ll bo

fay and June,

ho rato 0f 4 acre-feet per annum per

ntilized. The two months of highest

and in every subsequent year

capscity of aony feasible cgnal system that

i
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hes over been considered or ig 1ikely to bo projected as to in-
diecate that nearly one half tho total flow of minimum years must
inevitably be wastod. The remainder, however, could supply the
stated quotun of 4 scre-foot to 1,000,000 scres.

“ho Cglifornia dovelopment Company has £ilod and recorded
an appropriation of 10,000 cubic-feet per second, under tho lave
of California, and %his takes precedent to the approprietions
subsequently filed by the U. S. Reclamation Servico enginbers for
the Yuma projoct. The Company has observed "due diligence" in
meintaining work upon their cqnal to effect an actual appropriation
of water t0o the full cxtent 0f its ultimate use and need, when the
entire area commanded by the projected systom shall have been
brought under irrigation.

lioxico is undoubtedly ontitled to one half of tho entire
flow, if it shall become her policy to devote the river %o agri-
culture for which it is most waluable, rather than to navigation,
for which it is practically usecless.

RECLAMATIOR OF THI Gr.hLa?® THSEGT.

The possibility of reclaiming the vast arcas of desert
alluvigl landes in California, as well as below the boundary in
exico, hag long beon o droam with many of tho bolder pioneers

0f tho "est who were familiar with that region ana had fgith in
its ultimate Puture. The first orpanized attempts to study the
problem and seocure capital for the work werc made by a corporation
callcd tho Colorsdo Xiver Irrigation Company, which was promoted

by o man named Beatty from Denver. After making oxtensive surveys
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extonding over a pcriod of two yegrs the projoet finglly failed
in 1893. It was then taken up by Mr. C. Z. Zoeckwood who had
been employed as Chief Tngineer of the Company and had becoms
thoroughly familisr with tho situation. He succecded in inter-
esting a fow friends and in April 1896 organized the California
Development Company under tho laws of New Jersey for the purpos&
of continuing the onterprise. Tho capital stock of this Company
was fized at %1,250,0C0, divided into 12,500 shares of the par
value of %100 each. The rights of the originagl Colorado River
Irrigation Company were scquired anc the exploiting of the
country was resumed by the prosecution of further surveys, the
sinking of wells for supplying water to the surveying camps,
and the goneral study of topograrhic and hydrographie con-
ditions. A resurvey of the lines of Government subdivisions of
land was under taken in April 1900 over geversl hundred thousand
scres in the U. S. and 2ovels were run on these lincs. These
levels wero essential for developing the topograrhy, tho slope
and configuration of tho surface, and the gradients available
for canals, t0 detcrmine the irrigable aroca, and the goncral
plan of distribution nccessary, beforc a systen ol irrigation
could be planned. Some yoars were occupied in this work snd
the scarch for capital with sufficient faith to ﬁegin sctual
construction.

The surveys developcd the faect that water could not
be delivered from the river to the lands in what 1s now knoﬁh
as the Tmperial Valley without conveying them through ilexico.

A high range of sznd hills projected across the horder into:
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Mexico, and to get throupgh them north of the Intornational
boundary would have ncecssitated a tunnel not less than 15 miles
long. This sort of a construction for a canal of the size noed-
od was sinply impructicsble, and unloss tho consent of ilexico
covld be obtained for carrying the waber through the territory
the enterprise could not be made peossible.

Tt became desirshle therefore o acquire o gubstantial
interest in Mexican lands and couple the dovelopnent of thase
lands with those north of the bhorder to sccure the nccessary
co~operation and consent of the lMexican Govornment to such use
of her territory. It was uscartained th.f Goneral Guilliermo
Andrade, then iloxican Consul in Tos fingeles, was owner of a
concession or grunt from the -icxicar Government covering a large
portion of the alluvial lands of the valley, ond a contract was
entercd into with him for the purchese of a strip along the
houndary of 10C,CCO scres, extendinr from the river to a point

four miles waest of the present %own of Calexico, including the

ot

tancho alpodones lying along the river for some 10 or 12 miles.

ct

The sand hillpg, or worthless lands adjacont to tho boundary

jd

were cxcluded from this area; snd the southern linc 0Ff the tract
#ixaed far onough south to embrace LCC,CC0 scres of arable lends
outside the sand dunes. The purchase of this tract vwas ultimatelﬂ

concluded, and %the Jund now belongs to the Company, with the

5t

sxception of avout 80,000 acros sold off aft the vest side. The

4

LY
o

almoat entirely vwithin the bounds of this

<

main cangl in iexic

w

tract.
70 exploit these lands, and socure a concession of waters
rights from %he Colorado River to irrigate thom, ond %o take

possession and control of the water for use in the U. £, a
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orporation was formed under the laws of the Hepublic of loxico
vulled "La Sociedad de Yrrigacion y Terrenos de la Baja Callfornie,
{80ciedsd Anomims)". This Company has a capital stocl: of 162,500,
nll of which is owned by the Californis Levelopmont Company. It
maintaing an office in Mexicali ¢nd a legal represeniative in the
City of iexico. The Secretary of the Company is a citisen of Mexico
residing in Log Angeles. A concession was secured from tho Mexican
Governnment granting the "Soclasded" the right 4o divert wuter fronm
the Colorado river in Hoxican %erritory to the extent of 10,000 cubig
feot ror sccondé, nd to deliver one hal¥ of it across the line into

the 'lnited S+tatos.

3
jn g
ds

isg lemican Conmpany also teked tho vater delivered to
it by the Cslilornia Movelopment Company st the bhoundary line near
the Upper lecading, 10 milng bolow Vuma, and distributes it to the
Mutual "ater Conpanies of Imperisl Yelloy at the International

~

boundary, whers i1t re-enters the U. S.

Beginning oF Construction.

"The effort to secure in advance all tho capitsl noeded
to prosccute the works to completion was not successful, but s be-
pinning having beon made, ibtual Water Companies were projeoted and
from the proccads of tho ssle »f phares in the initi.l Company, viz:
Imporial “ater Company Yo. 1, the nccessary moncy was procured for
the prosecution of the worke Tho first essential was to get a

channel opened which would divort water over the divide soparsating

the Colorado Liver fronm tho natural drainspge linos 0¥ channels load-

Ang into Sglton Sink. “ater would frejuently slop over this divide

in %imes of extraordinsry fresghets, «nd it wag found to he only

naecessary to dig about 8 miles of canal from Hanloms to deliver water
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ho whore it would ultimately get into the Alamo river -~ & channel
which was always dry oxcept in extrome floods. 4 dredging machine
was built and begsn ot Hanlons, or immediatoly above the boundary,
oxcavating a shallow canal, 4 to G feot doep, A0 feet wide. BY
June of 1901, this worik of dredping hud roached a poin® gboub 7
iles helow %ne heading, vhore the water following the dredge began
to sproasd out ovor low filat country, and thence found its way ahead
of the excavution by various sloushs into the Alamo channel. From
there it followed a somowhat tortuous course, between well defined
banks to the Tmperiagl Valley, bubt could not reburn to the rivor.
'he ohject sought was to nale a herinning as cheaply es possible
and demongtrata *he cavabilitics of Lthe soil, conveping the water
by any route or method, rogardless of waste or loss, leoaving the
future to dovelop the refinenment of canal congtructlion.

“he water on rcaching o point called Sharps, which iz come
7 miles east of Cnlexico, wac irst carried thonce on ftovard Calexico
by o temporary ditch, prior 4¢ the building of the Yain Csnal, "ith
thig irrigstion begsn Junc 15, 1901. About 1500 acres of corn,

porshum and berley were planted that summer, yielding in o satisfaetolry

[

manner, and sroving that the desert lands would ~agpond abundantly %o
the application of wuoter.

iormation of utual Yator Conmpanies.

At the heginning o® %the organization for this devolopmont 1t
was wisely docided thabt the Company would not undortala to retall the
watar 5o the individual land ownors, bubt would only sell at wholosale
£, lubtual “ater Cowmpanies orgsnisged to distributo the sarc over the

-

vyarious na*ur.l districhs t9 bo suppliod. The first district so
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i panized, called Imperial ™ater Coopany No. 1 covers all the land
1ying betwoon the 4lamo on tho Fast snd tho Now -iver on tho Test,
and from the Hoxican houndary ¥orth a distance 0% 19 nmiles, covering
uh ares of about 150,000 acres in &ll, of which about 130,000 acres
ro irrigable. It was incorporated Septe £5, 190C, with o capital
ptook of “1,0C0,000, divided into 1CC,00C shares, 0f Lhe par value of
10 cach. The number of shares in all of theo ‘mtusl Companies is
pado %o correspond to the aroa which is considoerod to be irrigable
in ths district at the rate of one ghare %0 ocanch zscroe. At the
timo this Conmpany was organized the waste Lland in swnd hills ond in
lake beds was over-extimated, snd as a coﬁSCQuence there src now
ound %o be ahout 26,000 udros of pood arable larnd without watar stoek,
and hence without the ripght %o have wuter fur irripetion. 7o provide
bhose lands with water it will be nocessary to increase the capitcl
stock .0f the Conmpany.
3y the terms of the aprenment made with the Csalifornia Dove-
lopent Company 211 of the stock ¢ f the tual "ater Companies ig the
property of the Cal. Dewelopment Co. und the proceeds of the sale of thig
gtock ig impliedly %o he used, first, for tho construction of lthe '
oanal systom of distribution and repulation before any other disnposition
B madc of it. '
As worl procsecded on the main canal %the sheares scld rapidly at
8.75 an scre, the .rice s*% which they were first offercd, and it wes
apparent that no outside capital would bo needed 1f this Ffavorable con-
dition could bo maintaired. As tho shares were pold with deférred
gynents, snd btheir full waluo was not roslized in c¢ash, and aaoonstruct{
ion wae proceeding actively in many directions, it becamo neocessary to

obtain more money and it was decided to issue £500,CCO in bonds of the
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{ “ornia Devolopment Company, which wero 5014 parsly for cash und

apily as a bonus to facilibate cush purchases o®? etock. "Yheso honds

ho amount of 485,000 sro still outstanding.

Tn Sept. 2901, sfter the wator had achtually beon applied to
purt of District f0. 1, the pricc of its weter stock was advanced
o 10 por share, und in June 1904 it roached S£0 por share, which
$111 the proveiling price for a1l water stock in the vallo

“he en*ire igsue of 10C,00C shares In 0. 1 was practically

s housted in 1905 up to §€,CCC shares, at which i+ s8till renmaiuns.

i the winter of 1$01-'0f, shout 3000 acres were put under cul-
yation, snd the summer orops oF 1202, consicting ¢f sorghum, Zaflir

gorn snd alfelfs, covered about 12,000 acrese

tructs with fthe iicxicen and Amorican Turent Compsnicse

-l

rhe stogkholders of the Mutusl Tuter Companies are secured

nt contract betwosn their Compenies, the California Devclopment

1.1-

Jo
by which the two

Y

0v. and the Socicded de Yrrigecion j Terrenos, abc.y
*J o

ntter Companies agroc to deliver the water ab tho Inktornaticonal

poundiary 1ins, in amoun® mnot %o oxceed Ffour cere-feet peor snnum Tor

onoh acre or share in the vhual Coapany, ot the zricec of 5C cents

or ~cre-foot, and tho llutucl "atar Companies agrec %0 recgolve and
D b ] i

pay for mot less than 1 nera-foot of water for each shars of their

ptoock oulstonding w on the first doy o# Tuly of cach year. The Deo-

yolopment Conpsny agprecs 10 construct a system of distributing
i I o M

ditches in such manner as o convey the weter from +he mein canal to

n point upon ecch Covernmental subdivicion of 160 acrcs from vhich

is practicable to irrigate the same hy pravity; &n gllowance of
[ %) Y 2 y

0% for loss LY scepufs ond evaporation to be added to the stipulated

ount of delivory at *tho International boundary .
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Since 1905 development hus stondily progressed in District
0. 1 until the areus at present irrigsted has rousched to about 75,000
pores. The hoadquartersﬁof Imperial Tsoter Co. Me. 1 are ip Imperial,
town of 1000 pooplec. The district contalns the vwillages of Calexico,
Centro, Silsbhoe and Heber.

Al

tyiot ¥o. £ wes organized in the fall ol 1900 to cover the

0

in o0f 1end betweon the Alemo and New Riwver, boyond the boundsries
of the oripinal Distriet Ho. 1, but no disgtrivuting sysbem hos been
built and no further attenpt made to develop the bterritory st preosont.
will‘probably be onnexed t0 and shsorbed by Iaporisl Tahor Co. MO, i

nigtrict lo. & was organized in 1900, but was nover located,

and died still Dborn.

IED

Nigtrict Ho. 4 was orgunized in llnrch 1901 out 0f the Yorth ond

9f the oripginal Mistrict Xo. 1 covering 17,500 shares. Tho organiza-

-3

ton was made by J. H. 3Braly ond Andrew Chaffoy of Log Angeles under

n arranpement by which Yheoy were pernittod o construct the distribut-
‘ne syster, under the suporvision 0f tho Engincors of the €. T. Co.

he systom has recenily bheen practically remodelled ond reconstructed
and is now in oxccellont conditicn. ™he to%sl chares issued in No. 4
¢ 16,135 in number, wnd ‘he asrea actualiy irrigated is cbout 12,000

thno Torth end of Huin Caned JMo. 1, 29.8

9
2

ros. Lt roceives wahor
o5 froi Sharps Hesding on the L:14m0.

Imperial “atoer Co. No. 5 was organized in July 1001, by Geo.

, Bo*thwell, 1 ith 10C,C00 sharos, of which 25,633 sharcs have been soldi

distriet irripated by the Company lies cugt 0f the Alsmo Ziver
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nd north of District No. 7. "he area at present irrigated is
ahout £C,000 scres.

Imperianl “a%er Co. lo. 6 was orgonized by 4. . Hehor, aboul

gy 1901, with 20,000 shares, of wvhich 11,686 have boen issued. The

istrict lies wost oF Hdow River, from the ‘nternational boundary

nortnward., T+ is watorasd frowm the Zncina and “igteria Canals, and

hes shout 3,000 acros under culbivation.

. ) £

Taber Co. Zo. 7 was formed hy . . Holt to irrigate

Ll
{

e

anaxr
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ct of 17,133 meres, Lhe number of sharcs in {he Company being
placed at 20,000, of which 13,741 have been iagsued. It is cecrved by
the Tolt cunal loading from the aAlemo abt charps heading. The crea

irrigated in 1904 was 7,000 ascres, and has groatly incrcased since

Imperigl "ater Co. Fo. 8 was organiced in the fnll of 1903,

g
or the irrigalion of 40,000 acres 0f the districet wost 0f New River

ct

north of Supersbtition .icuntain. O0F the to%tal number of shures re-
prosented in the Cowpany £6,000 have beon igsued. There arg about
7,000 scros actually irrigaﬁad with about 55 Pamilios resident on the
land, hut the water supply has been interruptod by wvarious csuses,

which will he discussed further on, snd the affairs of the District

are in g duvious and uncertain condition.



gcupitulation.

gtriet.Shures orpanized.Sharss issued. Approximato area irricated.

40,000 26,000 7,000
8  £97,500 500, 555 1£%,CC0

lo. 1 100,000 Q8,000 75,CC0C
0. 4 17,00C 16,150 12,C00
0. B 100,000 56,600 £0,C00
0. 6 20,000 11,056 3,000
. 7 20, 000 13,741 1G,C00
8
1

]

A11 of these lutusl “aber Companies arsc rogularly incorporated,
yith a ‘rceidont, o 3oard of Tirectlors, o Salaried Suporinterdent,
nd Zsnjeros or Diteh tenders, who maintnin the digtrib
and kooep the syston in repnir. ™he Companics recoive their water
b cortain Fined points of doliwvery wherce it lg moecsured aaily and
pcorded by the Zanjeros of tho Nevelopment Co.

Afber the complotion o f the distribution svetem in any district
and its acceptance by Sho officors of the iubual ¥
thet district the ewponse of maintcnance of the system is therasftor
vorne py the suboidiary Companys. The Davelopnmant Company is obliged
to comstruch, repalr and maintain i%s main cunals and laSeral hend -
“ss in good order snd to be prepared to deliver ths quantity of

3

water called for s o rate nmot %0 aveeed Four ecre-foet within a

poriod of 1Z months although the latersls arc made of sufficicnt
oapacity %o dolive: %wo-thirds of an scra-Ffoot per month.

The minimum revenue which the TNevelopment Company reccivas for
water is filty cents por acrc-foot per annunm for cach share of
gtock iscsuod Ly ithe lutual Tgter Companies, and t:e.Officcrc of the
! are obtliged to c¢ollect and turn over to the Tevolopment Co.

this amount of wmoney annually. +F the total amount oF water de-

11vared oxcesds one acre-Too% for ~ach ghore of agtock the cxcess must

—
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be raid for

The Mutual Compsnics maoke two agssesgments on itc stockholders
ouch year, %Yo cover the water rentals and the cost of maintenances,

lganing of ditches, ole.

In Digtriet Toe 1 the hipghoest cost of maintenancs has been 5O
oents per scre per arnun. “he ascossment of tho First hals of 1906
was 12-1/2 coents per sherd on ths 98,000 shares issuod. his covers
all cogt of adninigtration, division of water, cleaning o ditchos and

repairs to gates and other siructuros.

In Bistrict Yo. 4 tho assesgment for 1905 wan 70 cents per share
or maintanance, excelusivae of wator roental
in the othor Tgidriets the annual aoacssments for malnbenance

huve Thoon about BO conts per acrc. Tho cost of irrigation iu the
yallo:r therefors apncars to hove been vory moderate ond the exponse
0P kearins the dlifchos in woriings ordor and cleur of gilt, which hss
ilwaye poon regarded as gn alnmost inguperableo ohotacle, i¢ no greater
than in othor well estahliched irrigation districts of the
“he gencral plan of the orgenizution 0 the Californis Develop-
ont Company in its sale of water-rights and water ot wholesule o
n ‘ companies aprears t0 te sn admirsble cne, deveid of

the vicissitudes which have wreclked =20 nmarny irrigation enterjrises.

v this mesns the Californig Wev. Co. is rclisved from eny inter-
orence as to *trg fiwine of wator rates by the County Board of

upervigors, to whom the law delegantes t ¢ right of cotablishing
tes at which all wuber is s03d at retail. The Mubtual “etor Companies

» 3

mirchage at wholesale from the Moxicar Compony &nd £ix thoir own water
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rates to suit thomselves. The iutual Companies must pay for water,

or have their supply shul 0 by tho ilexican Corporation.

The points of dolivory whoro water is measured aro as

1. Acacia 12, 014 Style Titch
£ Alamitos 13, Tucalyptus
Be Ash 14, Elder
4a Boundary 15, Rice
B Birch 16. Daisgy
B Beech 17. ©New Sido Witech
7 Buy 18. ILilac
8. Dogwood 19, Lavendar
9 Dute 20. Dandelion
lo. Tahlisa 21, Rose
1. Lyorgreen 22. Redwood
1gt. No. 2. At end of llain Cgnal, at . ™. Cor. of TDistrict.
{gt. To. 5. In b main, ot Boundary heading.
igt. Ho. 6. In Encina and wiastaria latorals at boundary.

Nint. Jo.

Nist. Ho.

seivo wat

C nals -
who take
pressure,

by which

"he farme

7. In Holt and Hemlock 1gtorals abt boundary.
8, In Zain Conal at headgate on New River.
Tn tloxico She Californis-Mexico Tend & Cattle Company re-

or &t %two points of measuroment in the Boundary and %“ncina

T"here are also 15 or more individual irrigators in Hexico
water at separate points of measurement.

The mMessurements aro made aithaer through orifices under

or over woirs, and in conformity to printed ingtructions
all janzoros orc guided in pi1ling out their daily raports.

rs and zanjoros of the Mutual Compunies arc able %o check

these moasurements and ore given *%ables with which they may make

their own computebions of output to each lateral. A sufficiont

uniformit
patisfact
cking i

R

v and exactnoss is attainable by those mothods t0 make &

ory distrihbution, even though the measuremcnts may bheo

n scientific precision. KO feult has boen found with these

R T
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thods or the results, and no disputes heave arigon over water
moasurenments.

The records of measurecments kept at Calexico for the past two
oars since the system of measuring water was fully lnaugurated,
show & total distribution in 11 months of 1904, [ no moasurement
in January) of £82,709 acre-feet, and in 17 months of 1906, of

804,071 acre-foet. "The gmounts used in each district are as

foliows: -
11 mos. 1904 1905, 1st 3 mos.
Acre-feot Aore-foot. 1906.
Acro-~-Pfest.
nistrict No. 1 '116,858 105,958 36,747
istrict Ho. 4 25,600 23,000 8,247
nietrict No. 5 39,708 35,332 16,830
Astrict No. 6 965 4,818 1,668
Digtrict Lo. 7 24,240 17,598 5,391
nistrict No. 8 23,834 4,833 e
loxican irrigators 1,504 13,144 3,139
262,709 204,071 71,012

“he reduced consumption in 1905 as compared with the pro-

oeding year was chiefly due to heavy rains Iin

which rendered irrigation unnecessary, and %0

charpe was mafle 0 No. 8 after lay 1905 owing

in service.

Foby. ond Merch,
tho faect that no

to interruption

“"he use of water is continuous throughout overy month

0f the vear, but varying in quantity with climatic vaoriations.

'his is to bo expected in a desert region, where two crops a

sar are produced and wherc a1l domestic and stook water rust

come from tho canal systons.

Grain crops regyuire much less

water than alfplfa, which is oxpected to neod the full quotum

= R R R R e e aede W BCmy SEE0 T L g
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of 4 acre-foet pPOT apnum. The sowing 0f alfalfa 15 increasing

vory rapidly - twenty thousand &acres having been added the past

anr. As this 1B +he most productivo and profitable crop that cal
o grown it IS coertalin %0 prodominate and creste o maxirmn demend
upon %he syshem, ond consaquently o nasimum rayonue for the Company,
when confidence 15 reostored and the water supply 1g brought under
pbsolute control.

ypy CANAL SYSTEH.

the mein canals have been planned with the folloving capa-

ities: -~
Hain ¥o. 1, supplying Digtricts 1 & 4 1260 sec-ft.
1" 1" 5’ t 1n 5 1000 1!
wigteria " " 6 154 i
Holt and Hemlock supplying digtrict 7 128 i
ilein Canal, supplying qistrioct No. 8 300 i
Total =838 &

mhege capscitlios appoar Lo be smple oxcept the main for Xo.

p, which will neod to De greatly incroased fron +he head 0f the Holt

. W

ower Canal through the districth, although from +he boundary to the
point of aivigion of the water with the ToweT Conal its prosent ca-

pacity is abont 10C0 goc-feot.
Digtricts Nos. B and 4 will ultimately be supplied through
he Jain Canal which gsupplies Yo. b, as far o8 the aivision gate at

tho head of the povier csnal nosT Holkwille, together with the water

por the New Rose 1gteral in nigtrict Moo 1. Thig wator will all

poass +hrough a Toweor House which has boen built a% Holtville with

an effective drop of ghout 55 feot. mo produco %000 H. D. gross,

or 7000 H. T net, for which floor epace in the power house Lhas been
AN

provided, will roquire £E00 sec-ft. of water - which 18 gbout

what mey witimately be noeded for digtricts © and 4, snd the

taerritory gupplied by the :l056.
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The distribution system of canals waries in capacity fronm
ubout six sec-ff,, which is tho smalles* size used for individual
farm laterals, not over hal® g milo in Iength, to 120 sec-?t. -
the dimensions varying of course with the area to be suppliod by e agh.
These laterals nre cormonly made to follow the section lines,
oither in a northerly direction, or to +the east and west, -as the
sontour of the land requircs. Tho s8lope of the valley is gonerally
avorshle for the easy distribution of wator, varying from 5It0 20
fest per nile.
"he !lileage 0f canals already constructed is egtimated by lr.
'+ Ne Perry, Res't Engincer, ss follows: -
Yoter Co. Ho. 1 - 507,825 milcg

1 t 1

4

i " " 5 134.04 "
6
7

36 .40 i
" " " 8 by map) 80.50 i .

In Hexico 40,70 i
652.156 x

Construction Features.

The history of the construction of these works is ong of &
constent struggle to cocomplish results under adverse conditions,
always with an insufficient ®fund of capital to draw upon, =nd handi-
oupped by much bad judgmont s#nd unwise decisions on most important
matters, no% to speak of the Frsudulent mismanagenent and peculation
which have ‘theen publicly slleged. Some ongincering misfakes havs

1s0 heen made, us is inevitgble in 1l such larpe enterprises gt



the outset, due to the haste with which unforoseen emcrgencies have
to be met and important constructions often times have to he planned
and rushed %o completion.

During the first three years affer irrigation bepan tho siruggle
was to keep water in the main canal in sufficient amount to supply
the demand. The original headgate in the main cunal at Hanlons was
not placed at sufficiently low olevation to draw at the low stage
the cuantity of water required to keep the canal full, gnd silt
pocurmlsted so rapidly as to cut down the canal cupacity. CLredging
was constantly maintained in an attempt to keep up the full supply
needed for irrigation, firs%t, by deopening the canal for the first
eight miles Prom the river down and subsequsntly by widoning'it o
80 feet from the original cub of 40 feot. The doficioncy in the
capacity of tho hoadpgate was overcome by dredging & deeper channel
around the gate, but tho widening of the canal for tho first nile
produced a deposit of sand in that section by & reduction of volocity,
and this had *he effect of cutting down the discherge and cresting
the shortage and loss of crops which gave rise to serious complalnts
and claims for damapes in 1903.

Upper dexican Intako.

In tho spring of 1904 &z second intake from the river was dredged
out from the main canal immediately below the Imternatiornal boungary,
through which for a time pructically all the wator was drewn. This
intake was no*% provided with a hesdgote and hos since remsined open

until it wus rocontly closed by natursl 8ilt deposit to tho extent




thet no water will pass through when the river is abt low stage.

Lower Hexican Intalke.

In the summer of 1904 the shortsge of water becams sc con-
siderable that a second cut into the river was decided upon &8 ne-
nossary to give the water requirod for the scasons irrigsiion. This
was located four milecs boelow the headgate, uznd vine 3200 foet in length,
T4 wos made B0 feot wide snd 6 foet deep end wen®t into tho river at
right angles %o i‘s normal course, at a point where the stream divided
into two channels around an inlet or bar, ahout ono mile in length.
The intersection was somewhsat below the center of the island. The
grade of the river being less than that of the cepal tho full recelved
by this difference was availgble for piving increased wolocity to
the new intako. "his sufficed *o keep *he channel c¢lear of silt, and
give the requisite amount of wabter. All previous troubles with silt
geemad %o have heen solwed by this work, and the outlool for a water
supply appearsd to bhe brilliant and encouraging. A econtrolliing gate
was planned for this cenal, 6C feet wide, and proparations wero begun
for its construction, bub bafore it could bo crected, or before its

construction was cormenced, = sudden rise in tho river resulted in a

l.J
o

rapid enlargement of tho cub unitil carricd g greatly incressed

volume, larpely in excecss of what was necded for irrigation. This

o

occurred in the Spring of 1905. The exccss bhegan Lo £ill up tﬁe
Salton Sink, flood out the sslt worlks of tho Tiwerpool 35ult Co. and
ancroach upon the “outhern Tscific T. H. tracks in the margin of the
Sink. "he enlarrement continued notw thstanding &1l efforts by the
Tpclfic end %he California Development Co. to diwvert it,

and return the stream t0 its origirsl channel, until ‘ho entire river
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had changed its course «nd was discharging through the Alamo ond
Now Hiver channels into the Salton Busin. This has continued with-
out intorruption %o the prosent time, causing great damage to the
outhorn Pacific R. R. Co. compslling the rebulliing of tho roadbed
for more than forty miles, and plscing the entire yroperty of tho
Davelopmant Company and the interssts of tho scbtlsrs in the valley
in greatest jeopardj.

The seversl efforts %0 tuild dams of piles, brush and carth

across the atreanm to divert it

o+

0 its old channel having failed, the
measures now under way and which give greater promise of success cre
as follows:-

First: the construction of a gatc 200 feet long, 26 feet
high at the junction of tho lower intoke cut with the main canal. Thif
gate i placed with its floor 11 fee't below the surfsce of the river
at low water, and when 1% ig completed a larpe part of the normal
flow will go through it naturally without cormrulsion. This divigion
0f the stream will raduce the velocity in the channel outside the
gate, and legs resistence will thereby be offered to piles, brush
and sund bags %o be placed in this channel than was encountored at
the previous at*empts to divert the stroscm where tho lovol hal to bo
roised four %o six fest to cffect o complcote diversion. “ith any
discharge less than 20,000 sec.ft.the river cen probsbly be suc-
cossfully turned through this gate with a head net to exceed two
faet. At the present writing the gate is neer complebion, and
should the dischmrpe fall below the limiting volume for a few weesks
the river mey again bo brought under control. “ith the ontire volume

assing, throush the gate until the dam is made strong enough to resist
p 5
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the water pressure 1t will

hon be a questicn merely of placing
sufficiont fiash boards in the gate %o lkeop all the water (not
required %o pass down the canal for irrigation) in the river.

Sacond: If, by any accident, or misfortune, this gate should
bo washed out and destroyed, roliance muct then be rlgced on diversion
o? the river through the permahent ro-irnforced concrete gnte being
built on a solid rock foundation about 800 feel north of the Inter-
national boundary. This consists of 11 oponings 12 fect wido, 10
faet hiph, closed by radial stedl getes, the floor of which is at
elevation 98 feet ahove sen level, or 1 foot boiow ordintry low
water. iq ghructure is expectod to bo completed in the mgnth of
Mays. Tith the canal enlarged to #u1l capacity for four miles below
to the lower intaite *he go%o is eostimated Yo carry 6C00 goe-~ft.
which is in excess of the normal flow water discharge of the river,
with 5 fee% rise alove lovw wabter Lho gpate will ddischarge 15,000 sec-
Pt. It will not be poesible to enlarge the earal to the required

capecity before Hovenbor 1906, or later, on zccount oF the longth

()

£ time required to eroct a speclal dredge for that purpose, but this
ig s sure snd infsllible resource whon the canal 18 thus enlaorged
ard %he river has roached & moderately low stope.
N

i ntimo the onormous wolume of wahor going througsh the Alamo
o Sharps Heading is straining +he waste gates at that point to their
utmost caracity, and cousing great anxiety 1ast they be washed away.
Should this occur the valloy would be oub n® water until the pates

conld be rebhuilt and normal conditions rostored - an occurreonce which

would be disastrous %0 all concernod - the people as well as the




Company. Thus far %the only real damages to the irrigated lands which

has bacn caused by the branit a% the river is the floodirng of sonme
L

5GO0 ascres of crops by the overflow of New Ziver channel on either

slde of the International boundury.

PROBLEI SQLVLD.

Tooking at the system broadly snd in perspective afltor an
intinate inspection of its dotails the wrifter has been impressed with
the fact that many discouraging and doubtful problams have been
golvod by the experience which has beon had to date, sone of which
verc new, and looked upon with pessimism by many.

These problems were advancad in about the following order:

Pirst, the problem of disposal of gild,

Second, tho alkali quesbtion.
A

Third, the question ac to vhether the poople could bo

{induced to bake up lands and buy wabter ripghts under the gyston,
promptly end in sufficiont numbers %o malic a succcss 0f tho project.
Tour%th, tho protlem as t0 whether %he climatic cornditions
would admit of continuous residence on the lands.
£ifth, The problem o f the rroductivencss of the soll under

irrigation, and the crops thet might ne pgrown profitably.

no% only Por storm aters, nuht for surplus water of irrigation, and
geopage or return water duc to irripation.
Seventh, the problem se to the gize 0f canals reguired Yo

delivor water, tho probable amount of influence 0f Pription in the



goills of that section upon their capscity and the probsable losses
£0 be anticipated from socpape and evaporation.
Eiphth,Transwortation.

winth, The attitude of the U. 8. Govt. and the Govt. of

.Hexico toward any project for absorbing a e80-called navigeble stream.

NISCUSSTION 0F PROBLLHS.

¥irst, Yhe s1lt problem. “he disposal 0f silt on this river

hos caused more discussion armong engiineers and laymen and given
rise to more inmpracticable sugpestions and wild ideas than any other
feature of the irripation of land on the Colorado riveor. “he Covt.
Reclamation Service Enpgineers have given groat woipht 40 the problem
in designing the Yums Irrigation Systenm, and the Lapuna dum, which is

to cost over o million dollars, was apparently desipned cuite as much

for the purpose of forming a settling basin For silt, and giving op-

4

portunity %o make scouring sluices and skinm clear vwater from the

1%

surface of the stream, us to divert wa%tor into the canals.

¢+

In the Imperial Vallaw, howevwer, the s5il% problem has
been solved by the fact that thoe slope of the walley is overywhore
groater than the grade of tho riwver and 1% has been demonstrated

that s0 long ns the water is unchockoed in welocity it will carry its

7

load and deposit it upon the land. Thero ﬁre no deposits of silt
0 be found in *he main canals or any of the laterals where the *“ules
and cat +tnilae sro no% allowed %o prow in the margins, and whore +*he
velocity is not checked to less than about two feet por socond.

n some of the smpll laterals, when carrying stock water
or minimum heads for irrigation,; silt has deposited rapidly and

choked them, if noglectod %00 long. In genoral, however, it is
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universally conceodod that by kee;ing *he chocliz cut of the latersls,
except during Lthe time of their actual use %o divert wabter upon |
ad jacent land, and by kcerping dowm aguatic growth by timolyry attentio#,
the 8ilt can be kopt moving, ¢nd ne greabter difficulty oxperienced
with it then in cther systems where the wabtoer cerries only a moderate
annount of gedimernt. Tho situstion in this walley is unicue, and with-
out paralloel, for in mno other valley of a silt-bearing streanm is it
possible Lo carry ‘the water on cteepsr pradaes then the river supplyiné‘
the water. "“he valley of the ¥ile presents ho such advanituge as this.
In Tmperial Velley the wmuintenancce of csrnals must always be choanper
and more precticable than in “he Yuma ITrrigastion Distriet, whero the
l1and has no groator fall than the river, which ig about 1 foot jpor

nile, nd where the doposit of silt in tho capnals will always be very

much greater for that rouson. The walue 9f the Colorado river pilt

'

vhen pluced upon the £ilelds as s fertilizer has been estinusted by the

‘niversity of Arizona, abt 32 por

-

Apricultur: 1 Zxperinment Shation,
il

r

acre-foot of water applied, giving to cach constituent, phosphoric
acid, notash, nitrogen and linme -~ its market vzluo.

Seeond ~ The Alkali “roblem. The fear 0of the sclts in the

5011 having a killing offect upon crope after irripgation has baen

great end wide sproad since tho publicaition of an adverse report on
this subject by the U. 2. Dopt. of Agriculture in 19C1l. This reoport
was inftended as & warning, and prevent loss of'capital Oftlay in lands

ip that region. IY wac an offici.l blunder. Achusl crocp production

=
[p

yesr after year thout the appearance of alkali in notlicesable

quantity upon the surface has effoctually wllgyed thie feory and

I
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douionstrated thet the rerort wes in crrore. TDoterzinations of total
palt contents in tho s0il wore made by the elceirical resistance test,
but analysie docs not appear to have Bbeon made $0 ghow that a lorge

poetion of those selts vhich were tius indicated cre nol of & harmful
naturc. The s50il ig found to contuin & quantity of nminute shells of
the periwvinkle, the disintepration of vhich yields lime, acting as a

a most inportant

o

neutraliszar of some of the harmfu) selts. This i

question whose solubion by experience gives tho lands of tho valley

rior o the four

-

a

o
)

a ruch higher value than %thoy had cver possoss
yoars of prectical exyerience in irrigating bHhom.

“hird - Trohlem of gecuring wmeonle to occupy Shose lands.e

The rapidity with which sefttlers have conme into the walloy prepared
FY R L

"

to taxe up lesnds by desert or homegtoad entry and jurchose water-

rights wherever there was a hope of petting water hss solveod this

ne
arree that i5

14+

question affirmatively, and %o the $ now apparent

that as Cast as the systom is put ino% good order and condition end
the canals arn gliven their proper supply of weter with rolisble
certainty, the lands will be entered uron snd inproved, and wator-
ripghts surcncsed for every tillable acre *tha't can be supplied. This
ig a ~uestion which evory irripation onterprise has ¢ meet, ard one
whlch hes wrecked a great nmany, where the long rseriod of waifing

for & market for the water, with interast sccount pgrowving, has ofien
been fatal. -

Fourth. The Climptic Problem. The fourth problem 1n re-

the hot sumner clinate upon the in-

o]
I

gard to the probable effsct
habitonts has been solwved by the con'inuous residonce ¢f many people
throurhout the year, in comparative comfor® even in the hottest

portion of the summer. The only really ho% months are June, July,
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pnd August. The present population Hf the valley is estimgted atb
i I POy

8000 to 10,000, morse +than 907 of whom remein &ll %the year round.
'he winter climato ig ideal, end deliightful. ALl aninls appcar to
orjoy £ood hoslth tho jear bvhrough. Hogs fation and thrive par-
ticnlarly well, ever in the bhottest westher. Ihe walley is in foct

making & speciluelty of hog raising, end dairying. This was one of

]

the cuestions vhich had %0 be met at She outset, and the csuse of muchk

|.-Io

SOe

|...
Q

0f the difficulty in enlisting capital in the onterpr

if£th - The soil productivences problen. T.e productive-

ness of the s0il has beon denonstrated to be vastly yrostor than any
other sinmilar ares in any portion of Colifornia. ﬁ;falfa hes been

out no less Lhan 5 ‘times o yeusr, and esch crop from 1 %o 1-1/% tons

per ucrce 'L remains groon and prowing throughout tne winter, and
affords frosh pusturago the yesr throughe Crops of prein are large

and rro”itable. Grapos have beon sxperimented with cucceselully,

ané *he valley apposrs %o have a groat fubure av o producer of reisips
and early %table grapes. Cantaloupes are grown which surpass the famous
Rocky Ford melons of Colorsdo, wnd at least two months earliorl"lt also
sppears to bho & most promis 1n; secticn for the production of dabes,

as the cate palm trees thus “ar planted zre making rhencmenal growthe.

“hege various demonstrations of the productivanest of tho go0il are
sufficient %o cxcite bho livelisst intercst and enthuslasm anong those

who are familiasr yith the fuehs, and effoctuall; solve that parvicular
problem.

sixth - The Drainure _roblemes The drainape problem has beon

solvod Yo & great oxbtent by tho deep erosion of the Alamo and Hew Ziver

chunnels through the Imperial Valley as the rosult of tha long




gontinued flow of water into Salton Sinke In 1905 this amounted

k0 over 4,00C,C00 scre-Ffeet in gll. The Alamo River is now a woell
de Cined porge cut down through tho alluvial pluin, 100 to 500 foot
wide, with verticel sides fronm &0 to0 4C feet deop, all tho way Pfronm
‘harno ﬁeading in Jloxico to Sulton Siniz. WNow Hiver has cub back

ft sinmilar bhut widor porge froa the Sink to a point southwest of

mporial within s few miles of Calexico, with a prospect 0® further

-
ot

progrossion southverd %o or bayond the boundary line. L hig
orosion should condinue until tho channel is lowered to 1C *o 30
feet all %the way buck to >eltran lough, southeast of Sharps, or to
Volecono Take, i% would he 0F incaleulgble boenefit to the entire
valley, particularly to that portion west and norihwest of Calexico

T v

in the V. 3« and 0 tae

[~

ard

(&)

south of the boundary in ‘oxico.

Before she bpraull in tho river is ¢losed much »f Lthig orosion will

=

hsgo occurred possibly, although it ig retarded by & zone of still
elay in which the river rotrogrades slowly. If %this drainapc channel
is no% nufurally deepened by erosion, i% will have to bo opened out
subsequently by arbtificlal excavation to promote the rapid drainage

0f the flatter lands nov partiglly submerged. 3Sarring thoe damage

s
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oubnern facific . ., the net rosult of the bresl: and over-
flow of %he river for a ,oar or o into Sulton 3ink will be 5® guch
narked benefit to tho valley and the California Development Compsany

%t has cost. The aln Cangl as far as

1=

a8 £0 rlore than ¢ffset all that
Sharps lcading certainly has all the capaeity iY will ovor need to
have to irrigate the entire delts, and more than could he given it
with yearse of constant drodging.

The problem »f tho care of the storm wator drainapge is one




which igparticularly urgent in Tigtrict Ho. 5, where rmch damage hes

been done by washing of the finlds and desiruction of ditches. This
has not heen enbirely solved, but ia s gquesiion involving some outlay

strengthening of cansal banks
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of noney in dra
otc. “ha cultivation of greater arcas of the
the c¢x%onsionc £ the groa in alfalfa, will %ond %o grealtly woedify the
rush of water over %the plsains, and lessen ibte destructivg power. As

t0  the robabls amount of seorupo and return w:-tar $het may hoe oxieched
o leowch from %the soll exporlience is yet laching for uany delermingtions
or irdicationsg wha%avore. The movonont of oll ground walcr is excecding-
¥ slow, and sarticularly in goll conSoining co 1ittle cosarse gend, and
suhpoil.

dovoid of grauvelily or pandy

agvantn - The cueghlion of Prictior in conals, and loscesg byw

8eopafe ang avaro uhlon. Tha quastion as $0 the proper sine $¢ make
the canels to carry %Lthe webtar readed, plus the ifnevitable lossces by

evaroration :nd secpafe e one which rmust be dotermined by cujerioconce
ag to the tobtal demend, and this must vary with the nature of tho cropsi

- q

anda tho asount of refural 1o

a

T

8 in transportstion of waber +through tho

canalse. Sore exparimente made by J. N, Hosdhouse, C. T. inl803, for

the . 5. Apriculture Dopuartment, 6n the Besch, EBirch, Dehlis, Top-

wood,iolt and “ose canals, indioated lonseca oF C.Z25 50 G895 sac-%.

per mile of cunal, craging O0.52 gsoec-The per milas ¥ikth a total
nilespe 0f noarly G0C miles the syebtem might ho cxpected %o losgo

300 sec~H. by ovaporation .nd seexnage, 1Y this ra'io werce malintsined.

stem wourld lose 150 second-
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foot. The sun ¢ fthe cupucities of the luterals in this distriet,
nt their headgates ls about 1000 sec-fh., while the nain canal has

kY

g capaciity below Sherps of 1RBO gece~ft. It ig to be expected that
all cenals in the systonm will necd wmore or lese enlarpgoment ag the
tand hocomes more complebely under ecultivation and it would be un-
necessary and unodviseble 10 consbruct them of uitimate reguired
cep.clty at Lhe outset. Urncavation in the valley is easy and can be

mede a% any time of She year iY may be required, almost egually well.

Zighth- ™ho 2roblem 0Ff Transsortation. Phe transportation

problem for thevallédy, which was one of the iuportunt questions in a

=

now disfriet, has boeen prastically solved by the building of the

branch of the “outhorn Jucific from fmperial Junction to Csloxico,

und a feednr Wy a private Conpany from this lino %o HoXxtville on
L [y L

-

the “ost gide of “he valicey. The road ls 4o bo completod fronm
Culoxico Yo Yuma through ilsxican bYerritory, and the trscik has aolreasdy
heen 'aid 10 miles boyona *he ‘order. Cthor steam or oleetric focders

n various direciions will be noaded, o5 She walley develops snd o

nysten of good highways, witn bridges over the canals snd natursl
¢ sye, must follow as rapidly wus the wealth wpnd population in-
Oroase.

Nonth- The guegbtion o the attitude 0f the Goverrment.

he rinfh problei which T heve men'ionoed in tho Zige o Lhose

tther solved or in Lrocess 0f golubion nme affecting the interests
the valley is Lho doubtv2ul one of the attitudoa of the U. S. and

oXilcan Governments *toward the irrigation orojoct by which tho low-

-

wibter floy »of Yhe Colorado will Wltimately bo entir aly absorbed.



The U. 5. Governiment has evidently become committed $0 “he abandon-
ment of the Navigsbility of tho stresm hy the srechion of *the Tegurg
damy, 10 milag above VYuma, without 2oeks for passapo of botas, thus
ecognizing the superior value of the river Tor irrigaticn and
agricultural production. The Moxican Sovernment sppearc to be
ocually complacent’and agrecablo %o the sacrifico of navigation

during low water stares in the interests of the devolopmont ang

[

eolinizafion of her torritory. Thso strean has nevsr heon of rueh
value for navige%iow, espocislly a* low starce, and he trafic hag
noz been of the slipghtest momont helow Vuma for roars pasts The
prospect aprears %o be docidedly favorshle for sbhsclute non-
Interferance hy Govarnmentsl euthorities with ‘ho diversion end use
0" the waler, as the lMoxlcean Conpress has granted %o +he "“ocieded
the unrestricted »ight %o divoert 1C,CC0 sec-"cet, which ewvccods the
flov. of ths strean for a part o

the ysar.

SR2RUCTURYS. The plara Zor all Yhe psbtes Likue erccied for the

eonirol o the water havo becn carefully ovamined, as well asg meny of

Lpasied o

bhe structuros thonsolves. They ure all constructed of Orogon pine
wnd redwood lumber, without presorvative of any Lind to prevent dceay.
w life of wood of this sort of use in +the waller is ghort. The
gonditions sare sovere - partislly in the ground, and partiglly ox-

god S0 ipteonse heat and drrying winds, with elemenbs in tho soil

leh wgem to promote doecay. =Somoe of the structures aro alresdy
‘okbted snd require replacenment.

“he policy of the future, in *he judgment of tho wriser, should

Whquestionably be to build no more wooden structures without trest-
Inpp the wood in some offoctivs manner %o preserve it from docay.

his treatmont shoulgd pe either %o creosote it in a bath of hot




creasote oil,
nay he put on
the wood. ()
grplicd after
or more coats
Ariother foirl
lnmerse it in
however, when

ar excellaent

or appl, & similar matorisl, called Cardbolimeum, which

o om

colo with g brush :nd vill add groatly to the life of
e lattor is more convenient, es the material may be

the siructwe is erscled, or while bheing built - in two
y the more applicationg whero %the cuposure is greatest
v effoetive method ¢f preserving tThe wood would do %o
hot cosl %ar, 0r asphaltunm. This is on'ly effactive,
the wood is gbsolutely dry. Lirme whitewash ie also

oy

presorvative rnd glves a pleasany appesarance 10 a

ptructure. [t ig particularly useful for flumes, noe* in contect with
the soil. i

“he @more iaportmnt vooden structures whoge location and
use aro so well astahliphed as $0 deotormine definitoly the ultimste
glzo and cap city neeled, should be replaced by structures of re-
InZorced concrete v they may require %o be renewed. Tlang are being
prepured oy a specialipgt in that line at the nresent ‘time withk this
object in view. Gradusll; tho cntire asystonm of galtes can ho nade
pormanent by adopting '‘his class of structure for all tho .rincipal

ones thatare robulils.

The earlicr gabtes designed by Ur. Chaffoy and built vhen
Pundes werce particularly scurce ore o tremely lipgrt in deslign, and
atthouph: they sorve %he purpose thas far they have simall fachors
0f sa’oty. These will he anonp the Cirst $o wo substibtuted with
aoncrobeo-stael sitruchturcse Tho more recontly erocted gpates are
docidedly more subshanbisl, -nd in some cases even excessive in
plze and strength of Limbers.

There aro several itypes of gatcon used for latersl hesdgates

s
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und checkse. The wost common are the inclined flash-bosrd gate,

ere the water pours over the top, and loose boards, held in plsuce
by water pressure on an angle of about 60° are removed onc at &

Yine. The objection to %his form of gate or any overpour structure
is thet it encourages silt doposit more than the solid gato, 1lifting
Btraight up, loaving an orifice below, with bottom draft on the canal.
A combination of 1ift gate and flash-board, consisting of & gate stem
with one or two flash-boards nailed s0lidly to tho bottom, and loose
boards above, placed at an angle, huve proven vory satisfactory in
other localitieg, end should be tried here. Ilans of the principal
types of gates in use in the sy tem are appended nereto by way of
{llustration.

Powell tvpe of pipe-outlet gates.

In Idaho &nd Colorado deliveries are mode from the main
canal Lo the lateralé through vitrified clay pipes, embedded in the
embankment level with the bottom of the canal. "hey are made from
10 to 36 inches diameter. At the hppér end these pipes connoct
with & cset-iron seotion, having a rectanpgulsr opening closed with
a pete of wrought iron set at an angle somewhat steeper than 4he
Bide slope of the canal. Tho stom of the gatc recaches up to the top
0f the canal banl, ﬁhere a hand-wheel in an angle-iron frsme, with
locking device, gives definite control of the discharge. The farmer
. may shut off nis water i he liles, but cannot increase “he flow
withou’ application o tho zanjero. Ileasurement of water through
these gates is'mude by a rating flume at the lowver end of the
discharge pipe. They are no more expensive than the largse wooden

/
gates in ordinary use and are ruch more Batisfactory in every way.
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A 1ist of the gatos and other structures which have *o
he nmeinteined by the Californis Developuent Company to comply with
its oblipations is appended hereto. They arc coriparatively fow
in number for so conprehensive a system, and their arnual mein-
tenance will be a snall tax when they ero all built in a permanent
WaY .

A

The newor %ype .f pate which is finding favor in She nor*h
west for Jerps structures is the drum or radial geto, which lifte
from the bottor, and burns on a conter axlc supported by pisrs.

Ths new heudgabe 4% Hunlons ic £0 he of +hig type, modified for the
fluetuating height of wator in %tre rivar. The plarns hoing dravn

for & permerent wuste pate into the Alamo nbove Sharps, and for

the now headgate of the !nin Canal called "Sharps Heading", as well
as the new group of rates contomplated at the head of +he “ucglyptus
lateral, contermplate the use of redisl gateg of steel, with ruinforci

3
'

ed concrete pgate "rame.

orks recuired to complets swstenm for s biafoactory delivery

=

to lsnde now provided with water stock.

In considoring the penc:al improvoment of tho syctem, the lands
for which water stock has bhoon 50ld shoulé be “irst provided with
adequabte faclilitiss for gecuring o sufficient water supply, having
in view at the same time the future extension of the syreten to othef
lends.  As heretofore stated the ares thus covered with wator shtock
is approxizmstely 200,000 seres in the V. S., snd in ‘heose samo

digiricts commonded hy carsls thore are spproximabtoly 97,000 acres

additionsl vhich may bo cormended without olng inbto new ftorritory
M g
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a tosal lssue of 297,000 ascres. “ater stock for Mexican lands has
also been issued to tho oxtent of 18,200 acres. AdGding To. 2,

13,0CC acres, and the lands south of Jo. 8 west of Hov Piver, rmount-

]

ing; to about 15,000 seree of what is considered o %o lands of rood

b

quality for which water stock is cortain %o be re uired, *he total

ares ip 342,0C0 weres, which may be watered without neter cx*onsioﬁ'

|.i.

nto now territory Turther than is really necded toc -orfeet tho
rresent gystem. ToO wator *this ares satisfactorily the moin conal

& o

should deliver 4000 sec-f4. through the hcedgate at the river, which

includes an allowunce o0f phout 10 cec-ft. per mile Jor seopage snd

,,
Q
'
‘_ul-
@

ovaporstion in The nuin cansl - und rermits aellivoesy 0 o
acre~-*fect over the entirc ares in a period of six months. 70
deliver 40CC sec-7%, from the Upper Heading will nccescitubte the

entargemant of the canal for four miles %0 about tne Tollowine

Dezth 1C fset,
Zottom width 118 i

Pop u 155 J
Tater area 1233 sq. fte

ilean velocity 2.0 foet porsccond. ‘
This will roquire the dredping or renovyal by sluicing .
of about 900,000 cublc yards. The new clamegchell drsdpo now building i
will howve 4 copacity of 12,000 cubic yards in hou“u, and may b
able %0 do the work in three months st & cost % about '20,000. Tn

case the lower hoading gate is sucecesefMlly maintuined 3% ceorn o

(7

utilized for diversion of $he 1larger part o€ this supply, until the

.I

upper four miles of canal c¢an be oblsrged by cluicing, aided 0 some




gxbtent by the dipper dredge. ITn this even!t the cost of on- |
iargenent of this soetlon will he very smell.

Yo comply with tho requirenmonts of the concassion grantod
by the llexican Government to the "Zociedad do Yrrigaclilon ¥ Terrenos
de la Bsja Californig’™, i% will he naccosary o conetruct substan-
ticl controlling gates of reirforcod concrete at the river, vwith
wagte or ovor-#low pubos, and under the terms of a propeeed con-
Lract which has heen pmactically agreed upon vwith tho Colorado
Rivyer Land Compuny, an Americon Corporation owning soversl hun-
dred thousand acres of irrigablse land in Tower California, a
substantial divislon gate will have %o be built nhout She hoad
0f tho "ugil %iver Cut, 12 miles below lanlon's., Thig gaso is
Lo he designed und built by the Californis Developmont Co. or
“La Socieded, elc” at the expense c¢f the Colorado River Land Co.

.

Ziils pale 1must de of genorous dimensions, oach side of wiilch will

bt

-

need %0 be large enough L0 carry wabter For ashout 5CL,CC0 ncres,
or ahout 6000 sec~f4%. In conunochion with it %here must he a
sapracious waste gate Lo rebarn water from the cural $0 the river.
Ihese strueturos will have Lo be buils on = hewwy concrete Ploor
founded on piles driven %o s g
and will probably cost upwards of 60, 0404
for them ;7 huve 40 be charnged to come point next Yo Sho hi
t0 secure more ghablo foundationse. The countr; nhuv bLecn =0

counstbantl, submerpged for pomse time past ag to reonder p jefirnile

determinaticn of locastion inmpossible.
A spillws; to the south ut Heltrar Flouph and nossibly one

or Ywo others may ulftinstely found %o be essertinl.

hat X

D

e

gtrict lo. 8. Delivery of water So this distriet wus Pormerly




made hy flume nac : » Uhlen was small and of Insufflolont
capacity. It ucs novor intonded for o pormancnt doliwgcry of Mull

suprly and was akout %o be repiacad by o cnnal hoading irn dow Tiwer
47 d L1 L2

4

when the flume was vashed out sna dostroved by a flood. Tho now

canal was rushed %o completion ond s an cxcellant niece of earth

work, of pood slipninent and roginen, 11.5 niles long Froa She
flume un %40 the river, whors s subusanti? headgabo was builk,

"ha upper ond of tho cangl above +ho Superstition llountain Spur,

n

around which 1% passcec, was badly weahed by nsevers ruing an! stornm

ir

run-~off from the nountains o San

PR Lo ] CRESNE + !
1en0 IO the wesh, in the

of 1305, und caused the "etricy heavy ecvpenco Tor maintensnco.
This was followed by the flood from *he Colorado ZEiver ovarilow,
whilch eroded Hew ivwer chernel £ ook deep belovw the flocd 0 Yhe
hordgate. The Nigtrict subthorities succecded in msintaining
flow of 50 or 6C sec-£5. during the irrirption cecson 6F 10CE by

extending %Sho canal up %o Jelicun Leke, which 1s ar enlarpenant

of & side sérearm or brunch from Hew 2iver. “urthe- rebroproacion

o]

of this hwranch hsos cut hrek sufflicicnti: 4o drain Polican oke
anc¢ the cenel rus epain bsen extsndod arounéd tris Take snd has
tuppod Brdger Lexe, the next one of tha chain of gmall laires on
the hrareh shtrecms. b ie cuestiornsble 1€ this ovtansion will ba
a sufficlent reliance o> 4tho diasrict for +ho corin: poason.

he plan Zor pormanently supplring the dictriet which appsLss
50 he most Tsasibla is to oxtend the nin Canal of ﬁistrict to. 1
by flume scross Wew 2iver, and thence build n now canal 0% o prade
line as far west ac possibls 40 cover rood srabla Tend, onmd orn Yo

connection with the prosont main consl at 4o noad

the curve where the canal +urns north
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can hg convenicntly rlaced in She flume. This new cunal will ve
24 miles in lensth, and commend 18,00C ccres not now supplisd with

irrisation, ol w icn 15,000 acres are ostinated %0 be pood, arable

land. Jnig Sorrisory will either be joined to Mo. 8 Tistrict
or formed inbto a new water compuny 10 Be called Fo. Y. Thig conel

will nocuw %Yo huve an ultimnts capacity of 1000 gecond-foot across
dev Slilver, to the wpolin% vwhere the labtorals for Yo. ¢ vwill be
tuken out, and thuence Lo 0. 8 hoading i%s capacity will be ¥H0
t0 EBUO segcond-feet, I it ig mado to do dubty for 75,000 acres in
0. 8 nroner.

ol

The ein Canal To. 1 will have to be enlargod by dradg-

ing Yo o capacity of gbout S0C0 second-Ffoet pradually roduced as it
& ) J

vas 68 bthe headas of Lhe ia*erals in Do. 1.

Tistrict To. 4 and its exnfension noyw knoun as No. £, can

best be supplied b, a nev cunal taken out from the Alamo chunnel

helow LHhe 0ltville power house,-which will relieve luin Cansl
6. 1 to that extont. ke main gevantape is Shat 14 willl gpivwe

4 groeghor dlschoerge through the water wheels of the oower hounse,

than would otherwige bLe availiahle without waste. 4% will na-
cessitabte Yhe enlorgemont of the .ain Canal To. 5 as far as the
aodhvilie divigion galte o carry thoe Increased sunply neaded for

F1

the No. 4 snd Jo. £ Sistricts, ord %he congtruction of s dam

T
-

across the Alapo chunncel, with a waste pete of sufficient cupacity
;

to care for all water which riight roach it in case of extrene

eEmersency &% cnurpo.e This weastepabto will be r inmportant and

cxpensive structure, and should be of *the Test trpe of roermanent

work, Lopinilar wastepste for mein canal of Uigtrict NHo. 5

hwwye to ho constructed.

§ -
g}
[

will




A survey has beon nade for s new canal sbove the Lose, to
supply water from the proposed dam on the Alamo bolow Holitvyille. |
It involves considerable culvoert work in crossing deop cuts and
washou’s around & deprossion called Hesculte Lake, but is no% ne-

cessurily expensive or impracticable on that sccount.

District Ho. 5 Improvements.

To provide irrigpution facilitios of the best snd most pormane*tj
character for District Ho. B it appears to be dosirable %o reconstrud
the Hain Canal fporm a point near the Holtwille diwigion fato on & grad
1ine which will follow closely slong anéd below the 013 gesn boach, somd

two or threo miles cast of the present canal. This locasion will ame

brace a large area 0® good land, and afford greator securiﬁy'againat
injury to the canal from storm-wanter.

This will also involve the building of new lateral hoadgaton
in the main canal snd the extension of all +the laterals to tho maliri.
A system of ditches for storm water, parallel with the laterale in nh
east and west direction overy hal?® mile, from the main canal to Aluno |
river, will also have to he dovised and constructod. DPart of the
system has already boen commenced.

A rough estimste 0f these various worke Por the entire Tperinl
Valley indicates that un oxpenditure of £500,000 to $600,000 will
probably suffice, and serve to place the ontire system in b
class condition for the irrigation of BOO,0C0 acres in the !¢ N, und
for tho irrigstion of some 250,000 adres of the liexican landa.

2ower Dsevelopment.

The development of power at Holtville has alrosdy baon refarred

to. A contract has been ontered into with Mr. ., . Holt, high
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the iatter apress to oy o monthly rental of 32 per H. P. for all
powear developed and sold. There is llkely to be o domand Pfor gll
power that can be devoloped at this drop. A féll of forty-five
foel from the penstock a% the end of the power canal built by lr.
Holt to the floor of the power house is available for power de-
velopmont, with ten to fifteen foot additionsl head to be socured
by extension of draft tubes down t0 the levol of Alamo channel.
The power house has been bullt and machinery instulled for 600 H.DI.
with floor space provided for 2000 H.T. in all. A drop of 55 feot
net fall will require a flow of 500 sec-ft. to develop 30C0 H.P.
gross, or 2000 H.P. net, dolivered to customers. ¥ith this power
developed and sold to the oxtont of £000 H.P. the revenus %0 be
derived by the California Development Co. will be 148,000 per
annumn. This is sufficient inducement t0 make the changes in de-
livery %o the irrigation districts which is required %o supply the
water needed t0 produce this powsr. There aro othor opportunities
on the system for producing power of considerable amount.

The drop at Sherps Heading can be incrcased to 18 fset by
cutting back the 4-Pt. drop at tho next wastegate below, called
Station 134, and all the water for Digtricts 1, 8 and 9 can be
utilized for power. The flow for a considerable part of the year
will ultirmately have to bhe ahout 2000 sec-ft. and may sverage 1CCO
sec~-ft. throughout the ;ear. The latter amount would yiold about
1360 gross HeP. or 900 H.P. net. Thisg plant is in liexico.

A third drop of sbhout 30 feet in U. 5. terri*org may bo
utilired by carrying water to a now distriet of asbount 30,000 acres,
northwest of the present cultivated area of Ho. 8 Tigtriect. This

water would be %alten through the iolt power houge, thence through
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the wvroposed nmew canal for Digtrict No. 4 and dropped into New River
channel. Tho water used would gmount %o about 350 sec-ft. and furn-
ish about 800 H.P. net. "he location o f the drop would be near

the Horth line of District No. 4.

On the ilain Csnal of No. 8 Distriet thereo aro two drops of 14
feot each, ab which power may be developed to tho cxtont of about
400 to 450 H.P. net, ut oach place,-the "net" power beling rockoned
two-thirds the theoretiocasl, and is thoe approxinate amount which may
be dolivered t0 consumers. o drop of about 1C feet in tho Jialn Cural
of Distriet No. 1 can be doveloped at Structure No. 10, threo miles

1. ®. 0f Calexico. “hen carrying 2000 sec-ft. in the canal this

drop may develop 1500 H. 7. net. "hose various possibilitios are

of value in a country where fuel is scarce snd industrisl sctivity
mau soon create a market for all electric ﬁower that can be de-
veloped. The %$otal ostin&ted power at tho five drops here doscribed
amounts to 6000 H.D. not, and all belongs to the Callifornia Deve-
lopment Company. “hen fully developed it should yield s not revenue
of 100,000 to 140,000 per annum, if the rental ra%te of £ per month
per H.P. is maintained.

PROBABLE RIUTURNS.

The result of completin; the system ir tho manner horctofors

ou%tlines should be about as follows:-

Sepls of new water rights on 1£5,00C scres to 20 &2,500,000
Yaluoe given to securities now held by C.D.Co. in

Ko. 8 District 300,000
"otal nepotiable assots mode avsilable 82,800,000
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Tist of Structures which must be maintained by

The- California Developrnont Company.

(A1l other gates and structures are kept in repair

by the ilutupl Yater Companies.)

Compiled from notes of C.R.Borry,Res't Engr.,feby.1906.

1. Taste gate at Seltram Slough, and check gate &cross Alamo
River. Tho check gate was built in 1902, %¢ turn excess water
down the§51ough to FBew Hiver. The gate across the Zlough was
never completed, but piles were driven scross it as a tenpor-
ary expedient, to0 hold brush thrown cgainst thom. This tempor+
ary barrier washed out in the surmer flood of 1903 and has not
since been replaced, 6 and there is now no control ofrtha out-

P1lowe.
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B Headgatoe for Homlock di

o
(5
=
=

he ¥ " Holt
Ce v " HNow F¥o. 5 cansl.
These gates are in a group together at the boundary line in

the ‘lexican side. All in pood rapair, and pood for 3 or 4
vears. The No. 5 headgate is of insufficient size to serve the
purpose for longer than about two years. It was formorly the
heading for the Holt ditch. Iumber waé ordered for the larger
gate, but it has not yet been erccted.

Be A check gate in NMo. b lsin Canal, to divido water with
the Hol%ville “ower Canal, is to be constructed as soon as its
location can be decided upon, and will be maintained by the C.
NeCoow The ﬁiroctors 0of Tmperial Canal No. 5 arc considering
g hiph level location for thoir main, to the east 0f the prew:|
sent main canal, and in that event wéll want the division to bg

made at a point higher up the canal than would otherwige be
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nacessary. Its capacity will have 40 be large enough for all
of the wster of No. b ﬁistriot which will.-ultimastely need 1000
gsec-feet.

waste pate for ﬂo;'5 Canal into Alamo channel. The present
check in nain is $o he utilized for this purpose, near the head
of the poﬁer cﬁnal, with the addition ¢ f a chute to drop the
water over the bank.

Taste pate of llew Nose canal, near head. This gate will b&'
sn important structure, as the entire water of the Alamo chsnngl
will a% ‘imes have to zass over it, in case of a closure of ' J
Sharps heading, and other headings of ZYos. 6 & 7. It will have-
to be designed to carry about 4000 sec-~ft. Until the flood
gubsides and tho bottom o2 the channle can bo_eﬁamined the depth
of drop required %o be provided for cannot be determined. :

Heading for Rositas Laltoral. This gate will have to pass
120 second-foet, unless it should be decided that the Canal
will irrigate the country lying between the %wo ruvers north
of No. 4 Digtricet, in which eoven’ hoth pate and canal will
have %o be enlarged to corresponde.

Heudgabte of Hawthorne,-a smell gate, in good condition,
good for 6 or 7 years.

Originalilamo wasteway hear Sharps, built by Chaffey, and‘
suhsequently abandoned. Yow used apgein as a wastogato auxil-
iary to the now waste gato built in 1906. The 0ld gate has a
flume extension to discharge water far away from gate to avoid
washing it out.

Yew Alamo waste-gate. Thisg 1is g fine, solid, substantial

gate, finighed in fall of 1905, with exception of lower apron
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which is still %o be added whenever the water is low enough
to permit 511 waste t0 pass through the old gate.

Shafps Heading. Hesdgate for lain Canal No. 1, and check
for all w&far supplying Encina, Aliso, Alanmitos, llain Io. 5,
Holt, Homlook, and Hawthorne Canals. The gate has a drop of 8
feet for iain NYo. 1 wator. It is the most important structure
in the valley, whose Pailure would be more serious than that of
any other gate. Should bo.replacea by permanent structura.

Alamitos Hesdgate. Small gate, in good repair, with
prohable 1ife of five years yet.

“neina Headgate. Ilr. Perry has not much confidence in
this gate, although it has never cgused any trouble. It should
be replaced by a more substantial structure. ) |

Aligso Headgate. “mall gato, in pood order, should last
five years.

Gate in Main Canal Jo. 1, with 3.3 feet drop. One of the
sarliest and lightest structures in tre walley. Should be
rebullt,

014 Alamitos headgatey,-which might be omitted from this

I

igt as it has been abandomnsd.

New River waste-gate, at Station 134. This structure hes
a total drop of 8 feet in two steps. A new structure not yet
entirely finished und is lacking an apron below. It has
carried 900 to 1000 sec-ft. for 14 months, but considerable
back cutting has taken place next to the lower sheot piles.

ill need repairs as soon as possible.

Chute with 3 feet drop in Alamitos Canal in llexico. Small

structure, good for five years more.

A vertical drop of 3 Peet in Alamitos Canal in
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llexico, in good condition.

_lateral dpate. Same comment as No. 18.

U chack. " " " " " "

v _deliverv Lox. " " ¥ w® o

Wagon bridge over llain Canal, in good condition.

Birch latersl headgato, small structure, good for four

Jears.

"Structurc No. 10", with 10,5 #t. drop, provided in origina |
’ b

grade, but the csanal has not cut baclt suffidiently to muke

.more than five feet drops Thero are diversion di%ches heading

on both sides of thisstructure, with wertical 1if4 gates in the

N

wings 0f the drop.

Toir. Ynown as "the Double “eir', across lain Cenal No. 1.

In bad condition, requires immediate rcconstruction.

Dete lateral headgate. Cood for four yesrs, small, in good

ordere

Dahlia lateral headgate. Same comment as No. 264

Zvergreon latersl hoadgate. [/ new, s01idly built structure,

in pgood condition.

Check-gate across llain Canal No. 1. at hesd of Evergreen

lateral. An expensivo and substantial gate, should last six
VOATrS.

A group of Pive pates, vig:

Headgate of lain side ditch.
Checkgate for iiain Canal.
Headgate for TZucalyptus lateral.
Headgate for Llder lateral.

Tagte~gote into New River.
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A1l of +these five gﬁtea are in fairly pgood condition, and
P N\
ghould last one or two years, oxcopt the waste- gate, which is flimey

and unsafe.

1. Daisy'lataral headpate. Small structure, in good condi-
tion, should last five years. |

B2 sIxtoen-foot drop in lain Canal, five miles from Im-

perial. In good condition but too light for the strain it may
have when the cenal has out down to prade, if it ever docs.

' B3 Chaok in Main Canal, at heading of New Side Ditch. This

iz & weak and flinsy structure, o0ld and requiring early sub—-

stitution with a better structure.

B Hesdgete of Lilac Tateral, needs replacing.ab once.
B6. Sight-foob drop in Main Csnal. In fairly good condition.

. will probsbly not require rebui1d*ng for three years.

56 Qriginal hoadgete for Ho. 8 Digtrict. Abandoned when

flume washéd out, but is to be used again as a wasbo-gate for
0. 4'whon the pipe is inmstalled to carry the wastp down to
the Dbed of How‘ﬁiver. Gate should lust four years.

37, “ncing flume, in Mexico, Length 400 feet; depth 6 feet;

width 1£ fect.






