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Authoritil!'
_he foll0 in~ report has beon prepared at.the request

of the C lifornia Bevelopment 00. for the .uz-po se of summarizing
the rosults of'its work'of ~eclai~inG tho d~s~rt to date; the pro-
b:!..008 which have been oct and solved) and ~he work yet to be carried
out to complete the dO''lo_op1!J.entundertaken; together lith such all

expression o~ opinion from an onGineorinG s~cndpoint as to the
IfutUre outlook as will convey to ~hose interestod or to beoome in-

terestod in the affairs o~ the Company a oLoar er- oonception of the
aotual physioal nd financ_ul situation. It is based upon the
per-sonal obser~ations of the rg iter d.uring var-Lous visits to.the
Bcene of opera~ions within the p at two yonrs, and·upon the records
and sur"leys.o~ Jhe Co~pany which h Ya been placod at his disposal;
the statements o~ the Chiof Engineer, ~r. C. R. RockTIood, during
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frequent interviews, and the in£OrI!llltionGatherod from various
other offioers ?f tho Co~pllny, as well as fro~ rosidpnts of the
vo.lle~; fro~ the rocords of tho U. S. GeoloGical Survey, and
various other sources o£ infor~ntion ll~ailablo.

~ho Colorado River, drainin~ an a on of 225,000 square miles
of ~orritory whoso ceoloeical formation has rendered it poouliarly
susceptible to erosion, carries an unusua~ly largo p~rcentage of
silt, possibly grontor than any othor rivor in tho world. It is
nevor cloar and li~;,id like many other silt boaring otreams are at
oortain ~i~os, but is nlwnys murky; ~uddy and laden with sediment.
This has rosultod in building up a dolta at i~s mouth covering
I!lunyhundreds of thoustnds of acres of rich; arable, alluvial lands.

~he Gulf of California, into ~h!ch ~hc riVGr disohar~eB, at
so~e ronoto pCIiod undoubtodly extended 130 to 140 "~iles further
to the nor~hwest th~n its present houd, ronchinG so~c distance
beyond tho stut!on o~ !ndio. ~ho rivor, in tho COurse of agos,
by tho deposit of silt) buil~ up u bar across tho Gulf, the orest
of which ex~onded i'rOI!la point a. few r.:t:!'les below YUI!l8., in a
Bouthwontorly diroction to the Cocopah .~olln"'.;tlir.s. The elevation
o! ~hi8 bur is about 90 feet abo~e soa lo~cl at tho river, and
about 30 foot at the lower ond, next to the r.:toun~ainB)and the
PareQonec RiYor lios upon its su~mit) und slops o~or in both
dirootions" south und north~ ~he arr.:t o~ the Gulf, thus out off
by this bar froD direct connection with the ooean" formed an
inland lake until finall~ dried up b~ eVDporation, leaving a
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h"",iu whone Lowoat fjoint is now :::8'7 foet bola' .• sea. 10"101. The

.hnl ow 6U!t pond wh!ch hus hitherto b~en ~ain~Bin0d for considerable
U oda at this lOTI lo~el by drainueo fro~ the 8urro~nding mountain

• d vulloy wutershods, und by occasional o~or~lo~ ~ron tho river,
in lrnown as Salton Sink and is about 40 milos lonG und 5 to 8 miles
wideh This basin receivinG the 8ur~ace run-of~ und seepage from
~l tho surroundinG lunds that wore onco Bubmerged with salt water,
b60amo u receptacle for tho sult which had lOGchad out 0: the soil
nnd was dopo adtod through the process of evuporD:'.;!on. 1t is some-

T.ho Paredones river takas a portion o~ ~ho overflow of the !

ColoradO and tor~inntos in Volcano Ltko. This lako 1s & shallow
BUIDl!li t pend 'ut the foot a of the Coco,lJal'lmountains, about 8 miles long
in aN· ..~.. and 5. ::. direct ion ~ b:,r 3 I!lilas wide) w.:!.. th a depth of

about 10 faet. Since 1890 it has alnost overy yoar overflowed into
~ow River) on ~he north) althouGh tho greuter portion continuos

thrOUGh lfurd~r' a Colorudo £'lo"l',inc: tl.irectl:,r south '\nd ecut'hoaet to the

Gulf. Al.l wat or l.eo:vinr; tho lake on tho north aide flOwS northwester-

ly by the :row :.i"!or channoL, crossinr; into the V. s. at Calexico,
and dischargos into the 'Salton 3Dsin. :::'hi13 nuturu'l, ave, flow July

lO~ 1903, moacur od 2678 soc -£t. abo ve the bounao.r~]line.
At tho International boundary the elevation of the genoral

uurface ~f the ground i~ procisely ut ~co.n soo. lo~el. The distance
by No~ S~vor £ro~ tho bordoD to Sulton ~uoin !s about 55 miles, and
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the ave rr.ge 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 re.pidl~rretreating up stream
by erosion.

Between the Paredones river ano the American boundary the
original and older overflow channel, callcd the Alamo, occupies a

depression at the foot of a series of sand hills on the north side
of the valle~. This channel was never directly connected with
the COlO~8aO river, at least in recent years, but received water
from a series of sloughs draininG ~o~ a slop-over territory of
several thousand acres in Algodones Rancho, bordering along the
Colorado river for some 10 or 12 miles below the intersection of the
boundary with the river at Ranlons. This channel ex~ends to the
Salton Basin throueh the Imperial Valley, ~nd for the lower 20

miles lies parallel with New River, and onl~/ one or two miles
away. The Ala~o chnnnel is the one which has beon utili7-sd by the
CalifoYnia Development Company as a main canal thr ough nexico as

far as Sharps Heading, where the exca~ated canals begin, and
diverge in several directions, as shown upon the map.

The area of arable land in tho ~nited states which can be
profi tabl:t irriGated f:r-om.th:!.s main canal has not been 0.bsolutely

deteroined, but. it is approximatelY estimated at 500,000 Bcres.
~he area which may be brought under irrigation in Mexico

from the surne system, by proper protection from overflow through
the construction of levees and drainaGe canals, is estimated to equal
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or e~ceed the area !rricuble in ~no U. SO) end of u quality quite
as fertile.

'~he total terri tor;',.lt-o be commanded by "the COI:1J;lete sys-

tom is t horoforc about l,OOC,CCO acres, e12 o! an allu"V1al formation
in many ways resemblinG the valle~ o~ the Nile. it is this empire
in ecbryo which the California DevolopI!lont Co. hus undertaken to

•
develop by providing ~ho facilities !or irrigation.
,nter 'Sul)1.1y.

Tho guGings of the dischurgo of the Colorado River at Yuma
b~ the U. 2. geolOGical Survey do not o~tond further b~ck than from
2902, when tho l"ocoro..s(Wein. r.:'ho~~chow tho !'olloYlincmen thly dis-
charges in thut period.
,1onth. ~ischa~ce in acro-foet.

___ -=-__ ':::.-.::..9 .:::;O.:..::2~--=__ ....::1::.;9::..0::.:3~· __ ...!-_-""l~? ••..•, CIOM' Ao;.•• __ ..:.-_---o:l;..:9:...;O:..:5::.-~._:.._ _.:::1;.:9~O:..::6:......._UP

Je.ny.
lfcby.
.J8rch
April
~la!T
June
Jul:]
Aur;t.
sept.
Oct.

:::29l/164
~19)'650
302,1"14
367,6'76

B7~l2)l56
2,530),115

7"10,255
257,203
[27,2·16
264~335
849,144332 "1"11

169,9~5
187,2'?1
376,120
852,456

2,074,884
3~162)626
2,304,494

(68)'309403,1',795
521,538
322)'263
267 OAl

2:::3,50'7
218,.406
367,.573
479,.484

:!.,'?03,022
2,,607)114
l,417,lC5
1,054;.1-13
6~~1J 197
715,839
366,009
275 305

499,900
1,560,384
3,107,442
f.1/250,619
2,593,024
4,550,411
lJ863J17~:0

744,111
386,456
494)190
713,990
B46 79C

422,380 ~

",OTT..Doc.
19 , 7,11, 06 ?_o"to.ls: '?,960,lB. 11,3~9;03?

A curG~ul inspection 0: this tac2e cho~G a volume of wator
sufficient ~O~ tho ~11 irrigation of noo.r1~ t~o ~illion acres in
the l'1ini:"lul:.'l~7ear o~ 1902, ut tho rat o of 4- acre-feet per annum per
acre) provided it could 011 bo utili~od. Tho two ~onths of highest
flood durinr; that ~~eur) j1ay and June, and in eyory eubeecuen t year
80 Groutly exceoded the caphcity o~ any feasib20 canal system that
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haa ovor beon considered or is li~ely to bo projected as to in-
dLcate that noar~;.r one half tho tott.t~ £~OW of ninirlUl'!l.years must
inevitably bo wastod. The romninder, howe~er, could supply the
utnted quotuB of 4 acre-foot to 1,900,000 aoree.

~~ho.Ca:!.ii'orniadoveLopncrrt Company hae !ilod and recordod

an appropriation of 10,000 c~bic-£oet por socond, under the laws
of California, and ".ihis takes procedent to the appropriations
subGoquontly filod by tho U. S. Reclacation Ser"ico enginBers for
the Yuma pro,joct. The Company han observcd "due dilieence" in
maiTito.ining work upon their cana'l to e :£'£'ect an actual o.ppropriatio~

of water to the full extent of its ultinate use and noed, when the
entire area co~~andad by tho projeoted systom shall have been
broue;ht und.or irrication.

Eox~co is undoubtodly ontitled to one half o~ tho entire
flow, i~ it shall boco~e her po~icy to do~ote the river to tlgri-

culture i.'or which it is moat valuuble, rather than to navfga t ton,
for TIhich it is practically useless.

The possibility o~ reola!~in6 tho vast arens of desert
all l.l"'Tl 0.1 lunds in Culi I'oz'nLa, us ',';oll as below the bonn clary in
ioxa co, hun lone boon e, dr oam \"lithP-J.an~/of tho hoLder pioneers
of tho '''est who were £81.!liliur wi".ih thnt rce;ion and hnd faith in

its ul til!lnto fu~ure. ~he i'iYst orc:nni~~odat t emptie to study the
problem and caCUTe capital for tho work were ~adc by a corporation
called tho Colorudo 2iver rrri~a~ion Co~pany, which waG promoted
b~ u man named Beatty from Denver. A~tor ~akinb Qxtonsive surveys
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extending 0'70r u period a£' two yeurs tho projeot :t'inully failed
in 1893. !t YlllS then takon uJ! b~,r1~r. C. ~, 30c],:wood who had

been ooployed as Chic!' F:ngineer of the COrlpuny and. had become
thoroughly fa~iliar with tho situation_ He succeedod in intor-
esting 8 few ~riQnds und in April 1896 organizod tho Ca1i:t'orpia
Deyelopment Company under tho laws of New Je~sey for the purpos+
of continuinG the enterprise. ~ho capital stock of this Company .~
wan fixed at ~1, 850, oeo" di vidod Ln t o l~ l/ 500 shares 0: tho par
value of $100 oach. ThO riGhts of the oriG:nal Colorado River
IrriGation Company wore acquired nne the o~ploiting of the
country was res~ed by the prosecution cf fu~thcr ourvoys, the
sinkine of we2ls for supplying \~ter to tho surveying camps,
and tho Gono~a2 s~udy of topor,raphic and hydrocraphic con-
ditions. A rosurvey of the lines of GO"1ernP-lontsubdi "!isions of
land was under takon in April 1900 over s0..,e~ulhundred thousand
acree in tho H. s. and !o"1ols wo~e run on theso lines. ~h0se
leyols Wer~ essential for d0''101opingtho to oe~uphY1 tho slope
und confiGuration of tho surfuce~ und the r,rndionts available
·for canals, to deter~inc the irri~u1~e Qrou, un~ the general
plan of distribution nocessary, before u syutoo o~ irriGution
eou Ld be p'Lanne d , SOT'lO YOUTS were oocupied in this \"Iork ~'nd
the search for capitul ~ith sufficient :aith to becin actual
construction.

~ho surveys dovo Lcpc d tho :'act thut wator could not
be delivered fron tho rivor to the !llnds in what is now known
as tho !mperial '!llllo:,r without COn"'le!d.nt, ~heI!lthrour;r .. Hexico ~
A high runGo of stnd hil2s projectod ucross tho bordor into~
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Moxico, und to Got throuGh the~ north of the !ntornutional
bounduyy would hn'Vo necessitated 0. tunnel not less than 15 miles
lone. ~his cart o£ a construction !or n cunal o~ tho Giza n0od-
od was sir:lply irlpructicebl6) and unl.o ae the c one ont of Nexico

OOlJJ.u be obtained for carr~rine "the ws.tor through tho territory
the enterprise could not ~e ~udo possible.

!t boca~o ucsireble ther.ofore to acquiro u su~stDntial
Lnt e r e s t in He3:ican Larrd a and couple tho dO'lJ'D 10pncnt 0: these
lands with thOBO north of the bordor to secure the TJ0Cessury
co-operation and consent o~ the Io~ican GOYOrnMont to such use
ai' her territory. ~t YJaB ascertained "th._t Gonoral Guilliormo
Andr uue , then ,1oxicun Conuu'L ~n ;:,08 !~nGele8,l ',uan owner o~ a

conCOGSiOYl OT l)n.l.nt :'ror~ltho "lc~icm: Go~.rernrlen~ c ovorLng u large
portion of the U~lu"lial Lands of the "lulloy, and u contract was
enterod into with hb~ ~or the purchhse o~ u"~tr!p ulong the
boundary of 100,000 acres, e~~ondinr ~ron the rivor to a point
four ~ilos nest of the presont ~own of Calexico, including the

~5ncho ~!GodoncB lyinG alone the rivcy for Gono 10 or 12 miles.
"he aand hille, or woythleGB lands udjacont to tho boundary
wore oxo Luded £'ro~j t:lio a r ea , ann tho southern line of the tract
:£,ixed fur enough aout.h to embr-ace ~00I'OOO ucr'os of ar-ab'l,e lends
ou t s Lde tho Bund dunes. I'ho purchase of.' this truet "ml.fJ Ulti~:::vtel~

concluded, nne: t,he ~_u!1d now boLongs to tho Cor.'l~l.l.nyI" with the

ex, ep~ion 0f about ~(),000 ec r oe ~)OlGo:"!! a t tho "lost side. The

T!1ai!J canal in ~'Ioxicois Ulr.10f3t ontirol~/ \;1thin the bounds 0 f this
tra.ct.

~o exploit those ~und3> and socure a conCGssion of TIuterT
riGhts fro~ the Colorado ~iYer to irriGato thom, ~nd to take
possession and control of the wat~r for uue ~n tho U. S. a
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oorporation ~as formed under the laws of the Republic of Moxico

ulled U I.a Sociodad de Yrrigflcion ~T ~errenos do la Baja California,

(Sociedad !moI!1ina)lI. Thio ('onr1an;,' has [l. capital etocl: of ,~68,500,

nll of which is or/nod by tho Calii'ornih 1wt,o::!..opI2ontCOml)uny. It

l'lo.intainstin of£'ico in r1e:dcali and a logal reprdsen-lJu:, i 'Yo in the

~it .f':' •( Y 0.;.. !<'CXlCO. ~he 00cretury of the Co~pany is a citizen of Mexico
roeiding in ~os AnGolos. A concession was securod fro~ tho ~exican
(;ovoz-nmont Grant inc tho l' Socicded" tho richt to di "ort wuter :t'roI!l

tho ColorD.c1o ri"!or in Bc:rican tor!'itor~t to the oxt crit of 10,000 cub:i4

feat por ao cond , I.'nd to doli'Vor one hal!' of it across the line into

i;he TTnited Stutos.

":Ihis :,le::iol.l.ll GOr.:ly;tlTI:-'; also tnke,d tho ':rator doli't,ered to

1t 'by tho Culi :'ornia 1)o'tJClop~lGn"t Comnany et: tho "boundLtry lino near

the Upper lIc[~din[,) lO nillJs boLow ~u~a, and distributes it to the

14utllal "\,4;oY CompunLes of !t1perin.l 'h.LJ.lo:t at tho 'international

boundar:', whore it ro-enters the U. 3.

0:' Cons~ruction.

~hc ef~prt to secure in ad~anco all the capital needed

to prosecute the wo;ks to conp~e~ion was not succossful) but a be-
ginnine; hO:'ling- boon nuda, :lutuul 't:~tcr CO:;'!J.I'[mies were pro j octed and

_t'rot'1 the procc(~ds of: tho Gale r;-!: ohar-es in the :!.nit:!."lCo~pany, viz:

ImporiaJ. 'l!uter COr.l::nn;'T No.1, the nocessary nonoy wan procured _for

the prosocution of the work. Tho first escantiul waG to get a

channe L opened which woul d di "lort wat ez- o-rei: the di .•,ide eoparu-:ing

tho Colorado _~i...,erfro~ tho natural drainage linos or channols lead-
,ing into Sal "!;onSink. U'a ter would £'ro,-;uentl~7 slop ovo r this divide

in ti~os of oxtraordinary freshets) ~nd it ~ao found to be only
\

necessary to die about 8 n::'lesof canu L fr orn HonloBs to deli vet: wfitor
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1,0 whore it would uL~irl6.tol:! [\ot int 0 the Alur.lo river - II channel
whinh wus nIways dry OXGOpt in e~tror.lo £:!.oods. A dredr;ine r.mchine
was built iLnd hegan at !lllnlons, or Lrmedi.e.t o :!.:'l above tho bounda'ry ,

oxcavat inc u shalloi'! cana I ~ 11- to G ~co t d ocp , <:1-0 feot wide. By

June of 1901, this ~~~ o! dredcinG hud roached a poin~ about 7
iles 1)0101"1 +;ho headinG, who r e the \'Iuter £ollowinf: ~he dredge began

to apzo ad out ovo r low £lo.t ooun t r'y , find thenoe :,ount1 i tB way ahead

Qf the excavut i_on b~,r yurious eLourrha into tho ':~i_o:r~Ochanne't , }<'rom

there ~t £o~lowoc1 a lJor.lowhu~ tortuous COUTue)l between well doi?ined
banks t 0 t he _~r.1fJor illJ. iT ulloih bu t C ou'l d not r etuz-n to tho r i "tTOr ~

'fIhe 01),joct 13o"il[;ht \<lUG to nalco a be[;ir.nine 0,8 choaF!.i,T e S pODS! ble

and dCl'10nr~:rllt;a ~~hocn:;;ubili ~~Cl3 of t.ho soil) con"le~~inc tho water

by any routo or ncthod, rOGurdlass o! waste or 1000, lOfivinc tho

futuro to llO"'TOlop the rc:':iner..lf:mt o! o ane.L oons t r-uct Lon ,

"lhe \'It!~er en j"o[lchinr,-D. po int caTl e 0. f3harps,lI which i1:3 r orne

7 ~iles aaut of Calexico) ~uu ~!ro~ cn~riod thonce on towurd Calexico
by L' tomr)O-'"TJ.~·:::- d~~Gh~ prior of; 0 t ho bU~J_ding 0 £' th ~ T1uin Ca na L, '''i th

this irriention bcerrn June 15) 1901. About 15CO a~roa o~ corn,
Borr.hu1"!l and 1.l~'-!·leywor o plantod tho:'.; SUI!lr1Err, yield.in~~ in a ell ti~,fact oty

manner, and pro~!inr: thu!:. ~110 dcuo r t lands ,·louIel··cspand abundantly to

tho app 1 i OB. t ion 0 £' \'lilt er •
gorr2ut-t on oi' :'lutual '~ator Comnan Le s ,

At tho bocrinninG 0:: "'ihe orr;anizu.:1jion :f'orthis dEl~!oloVr.lon tit

WOoS wisel:, decided that tho ('or-rpan;.' wO .rl.d not und.or '.;a1w to rHtail the

water to the imli ~lidunl la!ld own 0 !"T, "but wonld only ,:3011 at whoLosa Le

to I.ut ua.; 'l:~ytO::' Cot'lpan:!.o6 orgbnizct"l to distri buto tho Gt\r'10 over the

various nu~urul districts to bo suppliod. The !irst distriot 80

J
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H (tunized, callod !r.1perial '''',}tOY Co~:pun~/!\o. 1 cavern nll tho land
1~1ne be twoon the Alm!lo on tho East and tho ;:~m'f ··ivcr on tho i'est,

nnc1 fror!} the f.rlo~ican bound.nr-y North a d.Lst ance o-E 19 r:l~J..os, covering

nn srea of about 160,000 acres i.n all, of which u10ut 130,000 aeras
ro irrigable. It ~as incorporated Sopt. 25> 1900, with u capital

I ntoolt of -71,000,000, di.~,ic'led,into 100,000 shares" of t.ho par value of

F 10 each- ~he number- of shor-e c in 1111 of tho =~utual Corrrpanios is
do to oorr-e aj.ond to tho aro a which is consi(lorocl to be, irrigable

in the distriet at the rate of une shure to euch acro. At tho
tlmo this £onpnny was or6ani~ed tho waste 2und in sbnd hIlls uud in
lnke beds was o'Ver-oxti~tlted, und au a consequence thoro ara now
ound to be about 30~ (,00 ubros of Good arable lar.c1 i'li thout water stock,

And hence '.vi -l.ihout t.ho r-iCht ~o have 'l'wter 'f:iJr irri1ja~ion. :"0 provide

hoso lfinds with wator It will· be nocossary to increuse the capitul
stock.of the ro~pany.

3y tho tC!'I!lS 0 ~ th~1 H,,"Y'on:Jont made wi th ~h8 Co~" i.:'ornia Dovc-

oprnont Company nIl 0:' the stock o f t}1O :lntual "'ljv. tor Conpanics is the
proporty af the Cal. "Developmont Co. t~no tho procoed S 0 £ tho sale Of thil
~tock is i~pliedly to ho used, ft" Bt, far tho construction o~ the
oanal SY8tc~ o~ uistribution and regulation beforo any othordisposition
113 mad o o £' it.

As worl~ pfoceodod on ~he main canal tho shuTos scld rapidly at

8.75 an acre, the I"rico o"':i which t1l0i,T VI' oro first oEi'erad)', and it waa
apparent th~t no ou"':isidocapital would bo neeood i~ thio fo~orab10 con-
<11tion could bo rJa.:!.nt0.i~ed. As tho shures woro sold with deferred
payments, antl the ir :'u:!.l 'lo.lu0 -:.vas not r oulizod in" caah , and ~L(ionstruct~
ion was procecdine acti~ely in ~any directionf~, it boca~o nocessary to
obtain COre ~onoy and :t Bas decidod to issue $500,COO in bonds of the



n 1 'ornia nO~Glopment Conpuny~ which :~ro oold pur~ly !or cash ~nd
"rt'y as a bonus to facilitate cush purchasos o~ etoc1:. ~hooo bonds

!n Sept. 2901, ui'tor tho wll~or had Gctuul".!.yboon o.I<f·1ied to

i pbrt of Dis~rict ~o. 1, tho [rico of its na~or otock waG advanced
u [5 pOT Sriare, un d in ,'Tune 1904 it roached. ~~~OpOI' shuro ~ which

1. till the provuiling pr Lco for all wuter st.ocl; in the valley.
Tho entire issue of lOC)GOC churcs in ~o. 1 waG practically

• hUl1sted in 1903 up to 9E)oCOC ~huroG, at which it still rOr.luins.
uring tho y!inter 0: 1901-' 02, aboub 3000 Heros woro put under cul-

jon ~n(l al:£'uli>u~ covo re d about lE, 000 acr ce ,

b~ J oint cont.ruc t be~\'/Odr. tho i:!< CClElpn.nies, ~;ho Cal::' ~:ornia Dovelopment

o • und the 30cicded de ~rriGacion Y _crrenos, otc.J by which the ~wo
utter Co~pn~ios aGree to doliver ~he Doter at Jho !r~ornational-,

bOUIl(iar:,/ lino, !n unoun ~ no t l::;o ox ce ed f'our uoro -:!:'eet per hnnum for

por .CTO -foot, and tho l.lutUD.:!. r- e.·tor COl:1panicf) aGroo to recoi vo and

"u~for not 1f"68 than 1 nero -i'oot 0: 'No.ter :!'oreach ehe.r-e a f the ir

oolt ont.stfrndlnr; 11' on t ho .!:'irstdo.y 0:' :!ul~l of couch ~Te£.T. IEno Do-
yolopmen t Cor:lp&,ny ar;reos to c ons t ruct, n c:istCr:1 o f distr i but Lng

ditches in such ~annor us :0 con~o~ the ~&tey ~ro~ ~he ~uin cun~l to
u point upon eBch Go~ernmentul suhd~viEion of 160 aeTOS fro~ ,Ihich
it is TJI'tic-f.iicublo to irriGato tho fHH~C1)~r G!."I.l'-;ity; ~.,n /J.llownnco of

10'% for loss l):,r seepage am o'mpo,~n~>ianto bo BClded to the stipulated

amount of t1ol! 'Van,r at tho !r..ternut ional 'bound.ary.
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Since 1903 de..,elopmont hue stcud:!.l:'l proGressed :'n District

o 1 un-+;il the uren. at prosont irriGtlted hile ronched to about 75,000

as. 'i''hC hoadqua.rter's of !I!lpcriul '"atcr Co. !10. 1 c.::-cin J>;vorial,

of 1000 poople. r.::hcdistri.ct contains tho "Ji.llnccs of Caloxico,

Centro, Silsboe a~d Heber.

~nstrict iTO. 2 was orGanizod in the full of 1900 to cover tho

"trip o!! It. nd bo~woon the A:.n.I'lO U!Hl New ~i voi: ~ bo:',roncTtho boundar-Loa

0' the oriGinal ~iGtrint No.1, but no distributinG oystcm hos benn

I~ \~:!..ll :pro1?abl:,r bo annoxo d to and u.bsorbed 0:',7 !.rJpor2. uJ. ,'[",tor Co. No. ±.

nnd died Btill born.
T)i.s-/:;rict Ho!.--1. wae organized in l1urch !.901 out of the i:iorth end

It the or lGi~JUl "")is"':rict :~o. l, oover mg l?, 5CO shar ee , ~ho oretmiza-

tion was mnde by ~r. H. Bra:!.!' and Androw Chai'£'cy. 0 ~ LOG Angelos under

un o.r!'ancor.1ont b:· which ~ho:; were per-T:1:!. ttoCl to construct the cUstrHmt-

n ~ oyster.l, und or ":.h8 supor vLeLon o f tho Enr'incors of tho C. 1). Co.

he systOT:1 hilS r e co nt.Ly bce n pructically rOT:lode1lcd and reconstructod

ILnd h~ now ~.n oxco LLorrt condition. '.:'he to~u~ ehur oa issuod in !!O'. 4

o 1G, 135 in numbor , I..nd :'1'10 ureu a.ctuall:',' ::'rric.:utod i~) r.bout l~, 000

milos £'1'(Jf'1 ::)hu.YpG HOI1G.iLJC on the A:t1r10.

Tr.lporia~ '·tJ.~or Co. 110. 5 was Orr;D.!li20d in Jul~7 l~)C,l, b~r Goo.

Bo+;h"dcll , .. ith 10C,C.00 ehar os , o£' Y/hieh 35)633 ahar'o s have be€m sOldl

flhe district irriGated by tho COLlpnny lies CUlJt o f tho AlutlO HivGr
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und north of District No. 7. ~ho area at ~resont irriGated is

ubout 20}000 Borea.
!rlper~tll 't'll'l;e~ Co. Ho. 6 was organized [)il 1\. H, Hcbo r , abou~

uy 1901) with 20,000 shures, o£ vhich 21,626 have boon iGDUod~ ~he
District lios wost 0: l1cw Hi»er , froE! the Xn'!ierno:tional bound ur~r

nor t.nwaz-d , Ii::; if:1 wu'torod. £'rOL'l -I;ho Sneina and :, iBtnria Cana'l s , and

hUBabou t ·3,000 ucr os under culti~l8.t;ion.

!:!lporiaJ.. ~',uto'r Co. ]0. 7 was fOrL'lod by ';'. ~'. Holt to irrigate

tL distr.i.e t 0 ~ :!.? ~13,:3 acr-o s , "tho number 0 £' sharon in the COj~pan~1being

placed a~j r.;O~OOO, 0= which l3,7~11 have been issuod. it is carved by

tho :ro1t cunal loading' fron the AlaI'lo a~ .shaz-pa heading. 1'ho urea

rriButed in 1904 was 7,000 acres, and hOB Greatly incroased since
thut ti~e.

Ir11?oriu2. "ata!:' Co. 1':0. 8 was or{wni~ed in the £'n2.1 of 1903,

or L!".eiL'~·i[,u ~lon ai' '.!G,OGO acres 0 i' the district wost o~ New Rivor

noz-t.h of' SLtjJ0.:.'stitlon .Ioun t a i n , OE tho to-tu2. number 0:: shur es ro-

rosented in tho CO~pany 86,000 hUY6 been ~oouod. Thoyo arc about

'! ,000 ae r os aotu.a11~r irriGatod Y/i th about 55 fa!!lilieG resident on the

'1and , lmt tho wa t o r ouppl;,} hae be en In:orruptod b~,1var Lous cauee a,

which will be discussod £'u?'ther on, and the u£,±'uirs oi' tho District
n 0 in a dubious Bnd uncertain condition.
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Qcu.pitulutlon.

u·~:rict. Shures orr:unixed. Sh~I'0S iscuod. .~ppro3:ir.1u.to .ill:2.f!:. irrir.:ated.

10. 1 100,000 98~C.OO 75,000
I) • 4 17;000 16}'135 12,,000
,0. 5 lCO,COO 35,633 20)000
o. 6 20,000 II ~026 3)000

Ro. 7 20,000 1"", '7Al 10,000_LJ., . __

No. 8 10,000 26 00 ..7.)..009
'otals 297,500 800,535 1£7,000

All of these Hututll "-;."ltOl' COl!.ipanies ar e reGularly incorporated,

lth a !rcsidop~~ u 30urd of ~irectors, a Salaried Suporinte~dcnt,
und Zanjeros or !Ji"tch tc:r.d.ors) who L'1n.iLtniIl tho ('iG'!;r1blttin[: La't cr aLe ,

'2'he companies r-o c oL'.'0 ~he j.T rrater

thut clir:>tl'2.ct 'tho o:~porlno o£ YUlin":onanco O_~' tho s:rstC:-:1 is thoroaft8r

to con8truct~ re~air ond ~aintnin itn ~ain canula und lnteral hoad-
~u~os in Good c~dor and to be preparod to doliver tho ~uantitJ of

wa4;;or called ror ti ':, t: r-at o no t to exceed !:'our ncre-foet \';1thin I)

l'hc t~lin:.i..t1Ur!l z-evenne which tho 1)e"102.opmentCor'lpun;:,'" rocoi vos for

Hn~cr .!.s i'il'ty ce nt s per acre-foot per annuta :for each cbur o of

this amount of ID.Oney unnna~J.;'. If t ho total amount 0'1: wutor de-
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bo paid ~o~ n~ the sa~e rutc.

euch ~1HU~, to CQ'lOr tho ~'7tl~;er rentals an d the coot of'r:luintcnance,

o o8niD~ o~ di~cheG1 ate.
!:n "9ictl'i.et ro .. 1 tht~highest coot 0: r.'luin!ienuncc hUG been 50

oents IJer acr-e per unmm , ~hB n8GOS8~cnt o~ tho ~irGt half of 1906
'~'hiG covers

nll cost o"f?adninintro.tian, ci~"!::"cion of '.'/utor, c2.eaninf, oI' di:chos and

In l)iBtr:'.e~ :ro. 4- tho 8SS00GtlOnt !:or 1905 mUi 70 ccrrt e por ehar e

In the o~hor ~iotr!n~s the annual nonCSBMentn !:orDnlntonunce

of keo;in~ ~ho ditchos in wnr~inc ordor un~ clenr o! ~ilt, ~hich has
Blwu~s ~oon rCRUrdGd aD un ulnost !~Gnpo~ b2c obstac2e, is 110 greater
than in othor voll ontab!iuhod !rri~ution diotricto o~ ~ho ~eBt.

"he fE·moru2 ['lon 0:'=: tho- IJrgc..ni:o; !:on o!.' the Cul~, ~o}"niu Deve I op-

nubGid!ury water conpanies appears to bo un udmirnbJc one, devoid of
the ~,iciBSitudos which have wr cclte d eo 7:1tlr.y irrigu-:~on onter} rises.
ny this ,~,e!..i.nl.3 the 'nll~ornia ~ov. Co. ~G r c ::'icvcu. Eror::. Ul~l

• -I-
171vGr-

orenco ar: to 'tra i'i::>::nc o~ nutor r at os b;;r the CountV Board of
uper-v i aor e , to WhOT.1 ~hc :!.uw delocates t, c righ~ 0-: c s t ub Ld eh Lng

ratos ut ',,":hich c.ll w,-,~eT is cold u: l'otui2.. I'he Lutuul '.'ator Corupanie,

purchaae ut rrho Luaa Le £1'00 the Hcx:!.c~"!.nr.Or.l.l'Gny ~,nd £'ix thoir own waterl
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rntes to suit tho~solvco. ~he Butual Co~penios ~U6t ~ay for water,
()r neve their suppl:l shu.t o'Ef by tho :~exicBn Corpora"':;:!..on.

points of dolivory whoro TIntor is ~efisur6d are as

!!'cO,cia
Alur.1itoe
Ash
Boundary
Birch
Boech
Buy
Dogwood
Date
"Dahlia
Evorgreen

12.
13.
14.
15.
16.
1'7.
18.
19.
20.
21.
22.

Old style "!Jitah
:~~tlcalyptus
Elder
laceDeio~,r
Now Sido "'9itch
!.ila.o
Lavender
Dandelion
Rooe
Redwood

~he

follows: -

I 1.

II 2.
3.

I
4.
5.

,"

6.
7.
8.
9.

10.
11.

Diet. No. 2.

Diet. No. 5.

Diet. No. 6.
1)ist. No. 7.
')ist.No. 8.

At end of :1ain Canal, at S. ~'" Cor . of "!Jistrict.

!n "'5 mai.n, at Boundary heading.

!n Encino. and '"t'isteria laterals at boundary.
In Holt und I{onlOck latorals at boundur~.
In :~linCanal at h08d~nte on Ne~ River.

In nexico "'.:;hoCa11:t'ornia-He:tico rJ~md B~Cut"'.:;loCor!lpany re-
oe1vo wat~r at tTIO points of n~a8uroment in tho Boundury and"~nc1na

Canals.
Thero are also 15 or ~ora individual irrigators in MexicO

who take wutor at Bopuruto points of ~easure~ent.
~he l!leU6Uronantn arc made ei"thoy throuGh orii'ices under

pressure, or over ~Girs, and in con~or~ity to printed instructions

b h
· h 11 j .d d' .p' 11" t .Lh· d 11 ty w ~c u_- an~orOB nro CU~ 0 ~n _~__~ng ou ~ e~r a ~ repor s.

4,rhe £"armors and zan ,jor os oi' tho r.utual Co~punieB oro able to check

those ~Jasure~onts and are ~iycn ~ubles with ymich the~ ~ay make
thoir oym co~puta~iono of output to each 1utoral. A 6uf~icient
uni i'orI:lit~l and oxuctnoss is at J:iaino.ble by thoeo ~othods to make a

8atisfactory dls"ribution, even thouCh the rloasur(H!lcnts may be
luckine in sci~ntific precision. No fault has boon found with those
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mothods or the results, and no di6pU~08 ha~o arison oYer TInter
OIlBuromonts.

Tho records of T!leaSuror.lentskept at Caloxico ~or the past t\'lo
yours since the s~stc~ of ~eu8urinG water TIllS ~ully inauGurated,
Show a total distribution in 11 months of 1904, ( no ~oasuroment

(, in Januar~) of 282,709 ucre-foet, and in l[ T!lonthsof 1906, of
e 4,071 acro-foot. ~he u~ount8 used in ouch district ure as
tollows: -

11 ~o8.1904 llQQ. 1st 3 mOs.
AcreQfeot Aero-foot. 1906.

Acro:feet.

1)1etrict No. 1. 116,858 105,958 35,747

District No. 4 25,600 23,000 8,247

D1eW"ict No. 5 39,708 35,332 16,830

)istrict No'. 6 965 4,812 1,658

l)istrict lTo. 7 24,240 17,592 5,391

District Ho. 8 23,,834 4,233 -----
~~oxican irrieatora 1,504 13,144 3,139

282,709 204,071 71,012
The reduced consumption in 1905 as co~purod TIith the pro-

oodine year was chiofly due to hea~J rains in Foby. und M~rch,
which ~0ndered irrication unnocossar~, und ~o tho fact thut no
oharce was oofie to No. 8 after Bay 1905 owing to interruption
in ser',ice.

:ha usa of wa~er is continuous throuchout ovary ~onth
of the year, but VaryinG in quantity with cli~at1c variations.
_his is to bo expocted in.a desert recion, where two crops a
year are produced and whore ull domestic and stock water ~ust
como £'rom tho canal s:,rstorne. Grain crops rO'.luire much loss
wutor thun alfalfa, wh~oh is oxpected to nood the ~111 quotum
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of 4 a.cre-:f'oetpor unnU1!l. '.!:hesowinG o£ alfalfa is increasing
vary rapidly _ twenty thousand acres ha~inG boen addod tho pant
~.nr. As this is tho most productive and pro~itable crop that can
be crown it is cortain to predominate and create a na~im11m demand
upon tho system, and conBequentl~' a mazil!l1lmro..,onue~or tho Company,
when confidence is restored und the water supply is brought under

nbeolute control.

'!.:'homaLn cane.ls have been planned. with tho £,ollo\"ing capa-

o1ties:- llain No.1, supplying Districts 1 & 4:
11 II 5, It II 5

V7isteria " II £>
Holt and He~lock supplying d.iotrict ?
:1uin Canul, supplying district No. 8

'!'otal

1250 nec-£t.
1000 l'

154 II

128 II

300 It

2832 I'

~heso cupucitioB appear to bo a~p16 o~copt the ~ain for No.

5, which will nood to be r,roatlY increased from the head o~ the Holt
••ower Canal throuCh tho district, althour;h fro'" tho boundary to the
I,oint of di'lision o~ the water wgh the ,"ower Cflnal its present ca>

pacity is about lOCO sec-feet.
Districts Nos. 2 and 4: will ultirlute1-:'1 bo supplied through

the Jain Canal whioh supplies No.6, as ~ar as the division gate at
tho head o~ the power canal ncar Holtville, to~ether with the water
'or tho NeVI Rose latera! in Distriot No. 1. ~hio water will all
pass throuCh a :,owar nouae which has boon built at Ho:!.t..,illewith
an effect!..,.drop of about 55 feat. ~o produco 3000 H. P. grOSS,
or 2000 R. P. nat, for which floor space in the power house has been-,. \

providea, will require 600 eec-ft. of ~ter - which is about
what may ulti~utoly be needed for diGtr~ct8 E ann 4~ and the

territory supplied by tho ~ose.
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~he distribution Bysto~ o~ cnnals ~nr!es in capacity from

about six sec-f$. II whioh is tho sr.lul.leB~ si~e used for i:r.di"lidual

farm luterals, not oYer half a ~i!o in lon~th7 to 120 soc-ft. _

bhe di~ension8 varyinG of course with the area to be Isupplied by e aphi
These laternls nre conmonly ~ado to ~o!low the section lines,

(tither in a northorlil direction, or to tho east and weat, 'us the
oontour of tho land roquiros. ~ho slope of the '"'lulloy is Gonerally

fayorable for tho easy distribution of wat or, "ar~Tine from 5 to 20
eat P~r' r.lile.

~~ho11ileaee of cuna'l a alroad:r conctructed is ostir.J.o.ted by :no.
G. N. Perry:! ;;:es't EnGineer. as folloW6:-

,. t: Co. No. 1 307.25 r.liloQ.aJe~
I

ill tl ,. 4 33.25 11

r t l' !I 5 134.04 If

II 11 IT 6 20.00 11

11 'It •• '7 36.40 l'

II " 11 8 I. I:2Up) 80.50 ";oy

In l!exico 40.70 IT

652.15 H

~;mstruction :B'ea.tu:r-es.

~he hi6~or~r of tho conat ruct i on of theso works is one 'ofa.
onotnnt struGGle to ucco~plish results under adverse conditions,
ways with an inuufficient fund of capital to draw upon. and handi-

oapped by much bad judg~on~ nnd unwise decisions on most i~portant
matters, no f; to speak of ~ho £,raudulont m1f3l!1anaGor~lOntand peculation

which have been publicly allcgod. Some on~ineoring ~ist&ke6 havo
a eo been mads, 3.S is ine'ti tablc in all such larGO en'!Jerl-risos ut
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tho outset~ duo to tho haste w~th which un!oroseen o~orGoncie6 have
to be met and itlportunt con et r-uc't tons o!'ton ti;:).os have to be plannod

and rushed to completion.
During tho first throo :;ears I.lftarirriGation bOGan the struggle

was to keop water in the P.1n!ncanal in sufficient 8P.10untto supply
the demand. ~ho orieinal headgate in tho main ctlnal ut Hanlons waa
not placed at suff!oiently low olo~ation to draw at the low stage

the quantity of water required to ;{OOP tho canal full, und silt
accumulated so rapidly as to cut down tho canal cupuca t:,r. Dredg~ng
was constantly main~ainod in an attempt to koep up'the full supply
neade'd for i:!'riea.tion) i'irs".i, by deopeninG the canal £'or tho first
eiGht I!l.iles 'from tho ri~er down and nnbsequentl~T b:'Twidoning it to
80 feet from the orielna:!.cut of 40 i"oot. The doficioncy in the
capacity of tho hoadcate was o~orco~e by dredging u deeper channel
around ~he gate, but tho wideninr, o:!':'~ho canal for tho first r..Iile
produced 8 deposit of snnd in thn~ section by u roduc".i!on o~ volocity)

and this had ~he effeot of cutt Lng down tho dischnrge and croatine

tho short age and 10S6 of crops which (';8.:'10 rise to aor-Loue complaints

und clui~s ~or damaGes in 1903.
rppor Nexicun !n~uke.

!n tho s:priTl~ of 1904 u aocond it:~[tko :ror.; the r ivor wac dredbed
out f'r.om the T'1D.in canaL icw1DQiatel:,.r be low the !n::e!"national boundary,
throuch which for a ti~e pructic[,lly all tho wu~or WUGdrawn. ~his
Lntuke was not pro"lt:!'dodwith a houdguto and hs.e sinco remafnod open
until it waS rocently c2080d by natural silt deposit to ".iho ex~ent



-F,F,.-

that no water will puss throuGh Ylhon the ri..,er- Ll ~ J.ow etaco.
Lower Ilexican Intake.

!n the nu~er of 1904 the shor~age o~ ~uter becn~e nc con-
Biderable tha~ a second cut into the riyer wan decided upon nn ne-
oeBsary to r,:5....,0 tho water requirod ~or tho sousons irriGut~on. ~his
was located :fourr.Ji:!.osbelow tho hoadCllte, und l,mn 33CO :t'oetin length"
!t was made 50 feot wido and 6 £oot deep ~nd ~o!.t into tho r~V6r at
riEht angles to i:8 nor~al course, ut a point where th~ 6~roa~ divide"
into two channels arouno nn inlet or bar, aoout ono ~i10 in lenGth.
The intersection was so~owhat below the center o£ the island. ~ho
grado of tho riyor beine le68 thun that o~ the canal tho full received
by this differenco waG available for giYing increased Yolocity to
the new' intulw. ~his sufficod to koep ~ho channel clenr of s~lt, and
giye tho royuisite anount o~ ~a~or. All proy2.ous troublos uith silt
soer.wd +-0 have bee n Dolvod by ":;hin work, find the ou :;1001:: for a wntor
auppl;.1U{JptHl:red to be brilliant and O!1courl.l.ginG· A controlling gate
was planned for this c ,nal ~ 60 feot wide, and proparat i cne wore beGun
for its conat ruc txon , 1m"'.; bo I'or-e it could. ~JO cr-ect ed, or bc f'or o its
construction wan co~enc6d, a sudden rise in tho river resulted in a
rapid enlarGement 0 Etho cut un t ;1 it carrie cl tx gretltl~7 increased

:'his

occurred in tho SprinG o£ 1905. ~ho e~ccss be~nTI to ~ill up the
Salton Sink, £lood out the suIt works of tho ~iyerpool S~l~ Co. and
oncroach upon the Sou"'.;hernrocific E. ~. tracks in the ~urgin of the
Sink. ~ho onlarceMent continued notw:thstandinc all e~~orts by the
southern ~aci~ic anu tho California Dovolop~ont Co. to divert it,
and return ~he Gtrca~ to chnnnel~ un~il :;ho entire. riyer
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had chanced its cour ae <,no. was dinehurt-inc throt Ch the l'~lD.P.lo~na

NowHi vex: channe Ls i.nt 0 the Sulton BueLn, !·his hac con t Lnued wi th-

out in-i:;orruption to the pr-oaon t tiDe, cuus mg creut d.ar~IV.go to the

southern ?aci~ic E. H. Co. compiJl1inc; the rebuil(..:intj of the roadbod

for more thun ~orty milo8~ und plucine the entire y.roporty 0= the

Developmen~ Co~pany und the interosts of tho Gc~t16ro in the ~alloy

in eroatest jeopardy.

The s0"'1Qru1ei'':'ortsto build dums o~ plLea, brush and oarth

across the ntreuI!l to di vcr t it to its 0111channo L ha.-.,ing :'uiled, the

measures now under way ann which Ci"'lO creator prom~oo o~ GuCCC66 ere

as £'0110\'/6:-

First: the cone tz-uc t Lon of 0. Gate. 200 £'oe-!:;lone) 26 feet

hi~h at the junc~ion of the lower intako cut ~ith tho ~ain cano.l. ~hir
Bate ie placed with i~s floor 11 feet belOw ~hG ourfaco o~ tho river -~
at low ~ater, and ~her.i~ is conpletod a lar~e part 0: ~he nor~al
~low will eo throuch it naturully without co~pulGio~. ~hi6 d:vision
or the e t!'euI!l will rocltleo ~he "!olocit:,' in the channeL outside the

e;ate, and leS~3 resistance will theroby be of:ered. to :pilos, brush

and SClnd bUGS to be placed in this channel t.han wac onc ount ar-ed at

tho P!'GY':OUB a -f.i-:enpts to di ~/or~ the st:':-OaI!l wher-e -tho LovoL huc· to bo

raiDed f'our tjO six foot to c£'£'oct (t corspl ote di vor sd on , .•.!th any

discha~ge less ~hun 20.000 soc.£'t.thc river cur. probob1~ be suc-
cossfully tuyned throur~1th:s ua~e with n heud no~ to o~ce0d two
feet. At the present writinG the Gute i.e near cOEp!etlcn, and

should the dischnrge fall belOW the li~iting "'lolunG foy a few weeks

the ri~ler !.'lay af,ain bo brouGht unde r control. "ith the ontire voLume

paes rnr, t.hr our.h the Bute until the duo. is nude e tir ong enough to resist
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the water pressuro it will then bo a ques~icll ~ercly of plDcing

tJuf£'ici€)nt flash boards in the ,gat·e to 1>::eo"(:.a}'l the water (not

required to pass do~n the canul for irriGution) in the ri~er.
!f, by llT;~} ucc:!.dont, or Pl:lsfortllno, thio cute should

bo YIashod out and ctestro:,redjt reliance mue t then be flo.cod on diversion

of tho rivor throuch the permanont ro-in£orced concrete fio.teboine
built on a solid rock foundation about 800 feet nor~h of the !nter-
ntitional boundar~. ~his consists of l}' oponinGs !? foot w~do, 10

feet hiCh, closed by radial sto(fl Gctes, tho f:!.oorof which i 8 nt

elevation 98 feet above ~ou level~ or , r.
-("~ foot below ordirnry low

water. :.rhin otruotllro is expoc t od to bo cotsp l et ed in "'-'he month of

to the Lower in~nl,e the Gnte :!.S oe t iT'1utoG to cnrry 6COO soc -:'t.
wh ich is in oxce BB 0!' the normoL :'10\'1 wttter diccharge 0 f the river.

\,.t,"\_'+.Jh ''; _f'ee~Jr_~se uove '_0'," wa.t or t.ho f)'<,>+e 11/';" ;.t~<>chnr""o 'D" 000 secv ' I <.. " t;'.U.J \ --- ••.~_u !.,,, l:.> -,. L ,-

ft. It will not be poss!blo to enlarge ~he cB~al to the required
capaci+:y before I-":over.J.bor1906, or Lat or , on acc cun '; 0:' tho length

of tiLe required to erect a spRcin1 dredce for that purpose, but this

il.3 u suro und inful~ible resource when the canal is thus enlareod
and the ri'IOY has ranched u t.1oderatoJ.~low f3tuf~O.

Ilc i nt nno the onor-mou s voIune of Vlator GoinG tinr ough the Alamo

to Sha::rps Hendine; if) ni;:rnininr: +ho waste r,utes at that point to their
nt!'!10st ca pac i t:,r,. anel c[lusinr: r.;roat 8nxiet~,r lost they bo \'!O.!Jhodgway.

Should t!l:!..S occur the "lalloy \'}oulo. bo out Q: \"Iator urrt iL the Gates

oouLd be r(1)11~1t and nor-noL cond t tions restored - an occurronce which

wou.~d "he {lisfL13tr0l1f.3 ~o a:!.:!. concerned - the people as we,ll as the



-25-

Company , :'hu[;!:ur the onl~· real dtlMHge to the irrigated Lund s which
has bo on oaue ed b~i tho bron1: at tho river is tho :t'lood.iLf; oi' aomo

5000 acres of crops by "the ovo r f'Low o~ NO\; ::::i.ve'r cnanno L on ei thor
oici.e 0:'" the In ~ornationu.l bouncury ,

~ookin~ a~ the systo~ broudly and in porspective after an
intiuu te inspe c t i.on 0 f its dotb.lls the iT!':!.~or han boen il~'preD:Jed Yltth

the ~uct tbut ~sny disc~uraGing and doub~ful vrobla~s have beon

801 vo d by .t~ho oxpez-Le nce which has beon ho.G. to dut c, cone 0:: whLch
~e r o new, and Looke d upon with pessimiom 1)~l ~any.

Theso problems woro advancod in about tho £ollouing order:
First"tho problorl o~ disposal o'f! ui.l~.
Socond, tho ulknli ~uo8~ion.
~hird, the ~u08tion UG to vho~hor the people could bo

inducod to take U[J lands and buy w[;.i.;er rir;hts und cr the O~{[ltoJ!J.,

promptly ~nd in suf.:'iciont nunbor-e to make a QU(;COSS 0:: tho project.

?onrth, tho problon ao to whethor -I;ho cl:!.mo.t::'ccond:i.tions
would ~Jmit o~ con~inuouB rosidonce on tho lundo.

iTriGa-:ion, and the crcps thn+; ,'1ightne c;ro':m :r:roi'itubly.

Sixth, the !o8oibility of ostablishing Duffic::'cnt drainage,

no t ont; ~Ior 6-:orL'1 ',lu":;ere, bu t :.'or eur pIue wuter of! irriCD.tion, and

seopace or roturn ~ator due to irriGation.
gevonth~ the problem au to ~ho nize of canals required to

dGli~/or 'iIBtor1 ~ho prormole unourrt of Ln f'Lucnce o f' !rietion in the
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sotLs 0: that sect i on upon their 0 pucit:l and the probable Losaos
to bo anticip~tod ~ro~ soapuge and oyuporation.

:~:!.TJthll '-:::heIltti tudo 0 f the U. S. Go.•,t. and ~ho Go'fIt • 0::

.Mexico to-Imrd. any project ~or aDsorbine a eO-callod navigable stream.

T)T"Ctl~"TO'T ()-r-"I Cl-POUT'"!~S_ I~ ,/ J •••...•• "') _ \ l' -=- .:-_.. .,;..,)-l:JUJ, •

First I ij}lO 0 ilt problem. ::hedisposal 0 f 8il t on this river
has caused more discussion a~onC enGinoers und lad~on and Given
rise to ~ore iMpracticable 6uggos~ions und wild ideas than any other
feature of the irriGation of lund on tho Colorado ri~or.· ~he ovt.

Reclamation ~er..,ice~nGineers havo Givon groat woieht to the-problem

to cost over c ~illion dollar6~ waG apparontl~ dosir,ned (;uito us much
for tho purpose ()~ :orr!"li.nGa sottlinG basin :0:-- silt) and f,ivine: op-
portuni ty to make scourinG sluioes and sl,:irl elea!" \"/ator ~rOr1 the
surfaoe o£ the streaMj ss to divert water into tho canuls.

In the !I!lporia~_Yo.llo;,r:. howeve r, the n~.~"'.iproble!!l has

been solveo by "'.iho£act thut tho slope o~ the valley is ovorywhore
greater than the ~udo of tho ri"1cr and ~.t has beon dernonntratod
t.,hat so lone; as thn water i.e uncheokod in veLoc i ty i t wi~.l carry its

loud ann doposit it upon tho land. ~horo are no deposits of silt
to be found in +.he r.lain canals or any 0:' the J.,ateralswher-e tho tnles
and oat tuile arc no~ ulloTIed to r,row in tho Mureins, and whore ~h0
Yeloeity is not chocked to les8 than about two foct por soeond.

!n SOrlO 0 C'the 80011 La~er1118, when carri.1inr s t ock W(l.tor
or rninir.lUI!l heads !:or irrigation, silt has dopositod rapidly and
choked thamj if nOGlected too long. !n general, howeyor, it is
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uni~0rsully concodod ~ha~ by kee;inr ~ho checks Oli~0: ~ho lu~orals,
except during 1..•11.0 tir.r:o of: their uctuu2. 1180 to di"ror"t wator upon

o.djaccnl:t lund, hnj by };OOI;inC clm'm aquat t c crowth by tii"}ol~,r atton~io.,

the silt can 00 tco pt ElO",':nc, t nd no groutor di:£'ic111t~· oxpcr-Lencod

lith it thun in other syste~G TIhcre the wuter carrios only u ~odorata
amount oI' e.od.inont. Tho 6 ituution in thin ·",ullo~7is uni(~ue, and with"

out parnllol~ ±"or in no other ~ulloy o~ a 8~lt-beurinG stroa~ is it
possi ole to Gn,rry the water on CtC0P01' e~"ad08 "'Jhunthe ri vor su:ppl:Tin
the water. ''::hovalley o£' the Eile pr-cacnt e no such advant agc as this.

In !mporial Valley the llJ.uin~anuneoof ennals must a2.wuY:5be chanper
and ~ore practicable than ~n ~he :uma Irrication :;istrict, whoro the
land hac no ETouto~ ~al~ thun the ~i~or, w~ich ~o ~bou~ 2.:oo~ por
l!lila, ·md where the dapo a ; +, o; uil t in trw oana.Lu wil2. ulWllYs bo very

much G!'eutc!" for that r-oucon , ~he "!ulna ~f ~he Colorado river oilt

when p l.uccd uj.on the fiolds as a. :!'ertili2cr hus been octi.:-:w,tod b~; the
.~at ;;'3 por

acre -foot o r wa t e r appliod, r,i"rinG to cach cone t t t ucrrt, I,hocphoric
t1c:'d.ll potash, nitrogen und 1ino- :i,ts T!lD.rkot va.luo.

Second - ,!'he Alkali ':Toblem. ~he fear o£' tho at 1ts in the
soil hu."frinr: a killinC effect upon cr-epe after irriglltion hae been

ereat and wide sproad sinco ~Lo publioation of an advorse report on
this subject by the U. 3. Dept. of ~rrricultu~e in 1902.. ~his.Toport

in thut reGIon. I:; was an oi'!iciL,l b l.unde r , Ao-l.;uul cz cp production

year after year ~ithout the appoarance of alkali ~n noticeable

quantity upon the eur faoo hUB effoctually ulll1~ed this :'car, and
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do~onBtrBtcd thnt the rCfort wus in error. notcr~inutionG of total
nult contents in tho Doil wore bado by tho elcc~ricDl rosiotGnce test,
but, anu l.y s ia does not appoe.r to have be on made to Dhow thH ~j a IUTeG

poetion 0: thouo sa Lt s vrhi ch \lore timn 5.nciclltCQ [:1"0 not of: tx hur mf'u.L

nature. ~ho soil io f'ound t.;o contuin a ql~mr!;.i·~;','o£' nl.nut e eho l.Le of
tho pori1::inl1;.le:o the disintjof,I"ution 0 ~ \ihich ;,rioldc line, a.ctLng as a

neutralizer of some o'f: the hurm£'ul svlts. '.:ohis:'s a no at Lmportant

quostion whose SOlution b~ experienco Gi~e8 tho lands of tho valloy
0. rruch 11iGher '7ulno thun tho;/ had 'J"O~ po aao aec d pr Lor to the four
yonrs of pr r.c t ienl 0~::perienco in irr:!.piti TIG tjh:3~h

, '.:;.::h=ird- 2?roblof!.l of socnrJ!1G TJcoplo to ogcuPy I;hooo luno.[3.
_ _ pc

Tho rapidity with wh~ch so~tle~6 hn~e co~o :nto ~ho ~a~lcy propured

richts wherever thero was u hope o£ 6ott!nr wator hfiG Dol~od thin

the canals arc ~:ycn ~hoir proper supp2~ o~ wa~or with rOliable

Ls a 'll~~ntion which 'c]'''T·Jr;,~ irr:cation enterprise hnu to moot) and one

which h- s ~.yr0(;ltoc1 [\ [;reu. ~ r'1an:,· ~ whcr c the long ~or i od of wn:!.-:ing

for a :'M1Y':{C'ti for the wat er , \'i~ th ir,terest account GrouitC') 1mB oI't on
been :>ll~al.

Fourth. The Climatic ?roblon. ~ho ~ou~th prohlem in ra-
card to the pr cbab Lc of:oct of t hc ho t nHl'!1t'lor clitl1J.te upon l;ha in-

habi ~jOnt8 has be on 801 'Tad oy tho con '. i:-lUOUS rcsiuonco 0 £: tlun;:.: people

thronchou t the year ~ in e onper e.tLve conf'or t C"TO!l in tho hotteDt
portion 0£ the 8u~or. ~he only roally hot Gonths tire Juno, July,



und AUGust. '::'ho present pcpuLat Lon J':' the "l[;,l1..o~~is esti::ll1tocl at

BOOO to lG,OOO, moro t.han 90';~ o"!: whom r emuf,n !.ill +';ho ~'ear round.

he wi nt er elir:1uto it: i ueal ~ s.nd doliljh t i'ul. All uy.i n'.!_s appear to

DnjO:1 Good haul th tho ;Joar through. ~ocs £nt·!;on and thr-1 ....'6 pc.r-

ticularly \'Jell,over, :n the hot teat .;eD.thcr. ·~lh(j ~lo.lle;; .!.S in £o.Gt

roald..nc h ~pociL:..lty of hoC raisin[,;, and dair~·inG. ~:hiG waG one of

the (1ue.8t ions vh Lch had -1:;0bo Llet at ",:;hoout.ee t , and tho cause 0:': rr:.uct

of tho difficulty in enlisting capital in ~ho ontarprico •
.:/ii'th - ·::ho soil ~roductiycnoes problerJ. :!:,:.e procuct Lvc-, ~~ -

nesso.£' tho soil hue boon o.o,:,onntro:~,od to bo ;T,H.Btl~:t;I".o&.ter thD.n an~

out no 10S6 1;ho.n0 tir'lC6 a ~oG.r, and each crap frorJ.1 to l-l/~ tons
per l~C1'O. ~t ror.m..:ins GrOOL 0.1'10. Grovling throuchor,t the Wi!ltor) and.

ai'i'oTdc fresh pus"'.;urar;o the ~·05.r throngh. C;'opn of: r;ruill aro lurGe

and r..ro~i table. Grapos havo be o n '3XpC irlOntoc\. w:' ~~hcue ( ODSfully,

anc' ·:he ~lUlle:'l sppo&rs to have a Great ':"hture ar: D. producer o~ r adsLns

and. earl:,? t a bl e e;rapes. cunta.louliOS arc gro"('mwhich nur-pue s the Eamoua

Rocky Ford ~olonD of ColOr&do, ~nd at least two nonthn ourlior~ It also
appears to bo a. nce t IJro!'1isinr~ aoc t Lcn !.'orthe production of datos,

as the dut e palm tree s thus :'ur pla.nted e.re ;:lHldnG r.-henorJ.onul cro·~·ith.

These var i oue c1er'ions~rat.!.ons vi· the .OQUct"i.v.3:neGr: of: tho ;)oil ar e

8uffi8icnt to excito tho livoliost interest UTIc onthusiasm uTIonc those
who are !amiliar ~ith the fucts, and ofroctubll~ ·solya thut p,rticular
problem.

~ixth - ~hu Dru!n~r.e _rob2cm. ~hQ drainuGo prQb~G~ haG bean
sOlvod to a GreB~ extent b~ ~hc deop erosion o~ the Alana nd No~ ~ivor

chunnels throuGh the I~per!ul Yulle~ as "'!:;he ~oGult oE tha lone
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mti.nued flo' 0-: wat er ir to Sal ton Sink. In 1905 this amount ed

ovar 4,000,000 v.cl'·e-!.'ec~ in 0.J.1. ~he Alamo River is now a wall
( £ined ~oree eUJ Qo~n ~hrouGh the alllY~nl plain, 100 to 500 feot
\ de, ~ith "o~ticul uiues from ~O to 40 foet deep, all tho ray from

. .
.lhar pe Heu( in€; in <i1o~.,.co to Salton '::ink. row 21vex: has cut back

l sinila:!' but nider Gargo fr-o tho Sink to a point southwest of
t~pe!'':'8.l within a :£'0\ miles of Calexico) w:!.tha prospect 0:' furthor
,oeross_on southward to O~ bo~ond the boundary line. T~ this

:rosion should continue until tho channel is, lowered to 10 ~o 30

feet all i:;heVlU;] buck to 301tran ~:lough) southeast 0 £' Sharps, or to
Volc.&.no_"a.ka, :!. i.:; wou.l d be 0:: ineal .u_llola benefit to tho entire

'alle~, particulu~l~ to that portion west and nor~hiest of Calexico
.l tho U. S. ~:.rld to the Land s south 0:' the boundaz-y in :'exioo.
ofore ..ho brr.}uh:in the ri ver is closed much 0-: ,!:;his erosion will

ha~o oc urred possibly~ ulthou~h ~t in retarded by a ~ono o! still
olay in which the riTTor ro~rogra.des slowly. Tf' this drain ago channel
is no~ naJ~ lly doe ened by erosion, it w:ll huve to be opened out
subBequen~ly by artif':'ci1 exc yat~on to prono'!:;e the rapid drainage
of ~he flatter laIds nou partiull~ sub1erged. BarrinG ~ho da~aBe
to the :.:outhern :,~.ci:'ic:.• ~-,.1 i..;- e net rceuLt of the breal" and 0vCr-

flow o~ ~he r~yer :or a ~ear or so into Salton Sink will be Jf such
!!Io.r.odbono!.:!..tto tho valley unu tho Cal':'~orn:ia DO"Jelopmont Company
as 1;0 more than o!'foot all t at it has cost. :';he"ain Canal as far s
Shar s Headi.ngcertu~nly has 8.__ tha capac t t~lit will OYer need to
havo to irr_Gate the entire delta, and !!lore than could be given it
w~th years o~ const nt dradging.

'!1he problem ):£' tho cure 0"£ the storm wator draina.ge is one
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Whi.C'rl ifyfnl.rtieultl.r~_::.>

been dono by wuohlnK
llf'f,Ont 2.11 ':!.Dtric~No.5, whero rmch dnt!):ur,e has

~his

s~renc~hen!n~ o~ c~n81 banks,
ate.

to o f !:Of.',"D",f··O •..•'1"(1 r o t ur n -0/ "'",,M ""r"'~' .,.."• -r- '0'(" c""')'('ctcd...... ...."-u ~ ...'" L. .• J -' l.. "'-_ •• ~_ ..,It".•.•. J .•.1.,_..J 44(.. ••1/'1 J T ••• '...t~ ~ J

O~ :i.nd 5..C '.1 1;ions \.'1htlJ~f)YOr.

the canals to curry ~ho w~t0r ~onJc~~ p!un the inc7!~ob!o !onsoD by

in trnnsport,o.~ion 0: wllter :-hrouG'hlal3S

cnnn:!.fJ.
the

~ileDce oE nau~ly GOO ~!!os the SYDto~ ~iGht be C~[cc~od to lOGO
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'Get. _he Bum cE tho oupuo~tiBs of the- laterals in this district,

t their he a .C0te' if-) about '2.0 0 boc-ft •• whi2. the J:lELn canal has

capfl.Ci~:'7 be Low '~.ar pe 0: 1250 soc-ft. !t is to be expe ct ed that

_1 cana1G ~n t e 8YGtorn will nec DOre or lese enlar amont as the

and boco~ s ~or, co~pletely unoor ultiv tioD ana it would be ur,-
e00S::;UY.'~r _11(1un l' 'tJi[,3able to cono t cuo t t.hem of ttl ~:!.r:late requlhred

l-•.•.c:L'ty at " 0 outset. :>:XCUy~ion in the "70.110;'1 i easy and 0 n be

d.e at an;, 'Ji::18 of' the ,foar i ~ ~tJ;:1 'be rO'~,ui.L'ed, almost squal1~l woll.

The tr8Dsporta~io~

JT'oblo~ i' r the'lUllGY; ,vhich 'tUG one oI' the i-'lpo:tant questions i n a ~

n ..,dietr"' ot , h e 1)ie n p:ructically s'01 ve d by the bul1<.li.n) 0 f the

sncn 0: he --:OUthEYC!l :?t.:.cii'io z r om !:-: pe iB.l Junction to Cu.Loxdco ,

d. a fe eder 1J~7 p -i "rate COTJpUn,/ :roI'l this lil.e to Iottville on

e ~U8t "ido of ~he yal1e~.
,

~ho rOll& 18 to be co~p~etod from

Lexf c o to '\ uma t hr oug! r.:cx~cun Jerri t r-:,', ana. the t r aolc has e.Lr e ady :

on 1a id 10 r.liJ_es boyonci -:he Lo r dor , Othor at e sm OT oloctric fooders

var i ous di r ec JionG N':'J.l be no ClOt" ~ I G ~he ",ulloy do ro i cpe an: u

r.,Fator.:J. of f,;ood hiG'}mu~ 6, vith bridges over tho o nuls undnf,.turul

OJ ten'i,-,-~n') _us t £'0110', au r ap i dLy Ll6 tho \"lOlll th un pcpu Lat Lon in-

ass.

o o~ ~he vovurn~ent.
'l ninth prob].o:'l wh.lch :r have raen t ionod in tho 2.iae of thoso

r tho "tal' o~, is tho doubtful one of :he u~t:1.'tiuea 0': ~he U. S. and
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recoGni~!n~ ~hG suparior ~a!uo o~ thn river ~or irriG~ticn und

'n~crference by Goyorn~on~ul uuthorIties lith ~ho aiYOr8~On and use

:;:'ho;.r ur o o.ll constructed 0: OroGon pine

hurl redwood Lunbo r, wi ~hout pr eeorvut ;""0 of un:/ Lind to pz-overrt decay.

u lite of wuod DE thiu Dart o~ uso in the ~alle~ is ohort. ~he
uurn 1t .ions ur-e e ove r o - purtiall;,r in the ground) and pa.rt!ally ox-

uuoQ ~o intense heat and dr~!nG winds, with ele~entD in tho soil
\ Lch icem to lJrot1oto d ocuy , 30t'lO 0 £' ~hostructurelJ a.r o a.lready

utted und royuiro roplacenont.
:ho policy of the ~uturo) in ~he judIT~ont o~ tho writer, should

,'nllu8stlonuoly be to build no mor-e wooden ~truc"!iuros without trout-

lrll~ the wood in SOl!J.O o£'£'oeti ",70 manner to preser"lO it fror.J. dooay ,

h1a t!"clltt10nt shou'd be o-tthor + t
- - vO creoso e it in a bath of hot
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oreosote oi1)1 Oi~ nppl~ a G~r1ilur I!1u~or:!.al)l called CarboliI!ltlU1!l, which

MU.~I .be ~mt on coz.o with u brush t~nd '/lll odd C:!'0atly t o the li::e of
the \'10 0 cl• ~he ~at~or iG ~orc convenient, es tho ~aterisl nay be

applind af't or ~"2eG~rUQ-l:;Ul'E) is or c c t od , or while boinc ba:'lt - in two

?his is onl~ Gf~ectivo,

howe ver , who n .•.. '..ne 000d iu ubuolutely dr~ • whi~e~ash !o ~lso
nn oxce Ll.cnt proso ~'TrG-~i»o nnti e;ivc s a pLeanan t appouz-anc e to 0.

the solI.
r.~hc nor o :!.. ipor tzm ~ wooden ~3tl'UCcur ee whose loca.tion and

uao are so well ~sta~liDhod us ~o determine fieiinitoly the ulti~5te

in ::o!.'ced con creto tW ~llO~f 50..;.: :::oc~uiro to be r enowed , Elune are beIn g

objoct in ~iow. Gruducll~ tho ont.!.~esJsto~ o! cates can ho ~udo

pormanen't b~7 adopt.!.!:;; ~his ClUBS of etrn6turo :'or all tho :,.Ti::ncipal

ones thuture rcbu:lt.
::!ho earl Lcr Gatos desi.gnud b~r :.:r. Ch[l£,:'o;,~ and bni:!. t '.7hon

nl1.ihou[':l: ~he:; "or'IO f;Lo purpose t hus i'ur ~hey have 6LlUll f'ac tors

oonc~o~o-G~oel s~ructure6. :ho oore rocontlJ erected cutos arc

doc!rledly nore subu~untiL!, und ~n so~e cases avon excessive in

~hcrc arc o0vera~ t~PAS of catoe usod ~or lateral hoadGutes
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In checks. ~he most co~on are the inc2ined flash-bourn gato,
! e the inter pours o~er the top, elld loooe boards~ held in placo

ater pressure on fin uncle o~ about 60° tiro reoo~ed one a~

e. :!'heobjection to ~his £orrl c:£: Guto or un~,rove rpcur struoture
that it; enccur r;os silt a.opOG.:.t mor-e t.han tho sO_!d l!l1to,lifting
igh~ up, 20 ~inc an rifice below, si th bo t t om tlra£'t on th'e cana l ,

00 blnation of li~t gate and £laBh-board~ cons_stinG of a eate stem
lth one or t\ 0 £'1a h-boards nuilod so!i~l~ to ~ho botto~~ und 100 e
oards above , placed at an .ncla, h~~"70 pr-oven "!or~7 so:tis_a tory in
ther localities~ ~nd sho 2d be tried here. flunn o~ the ~rir,cipal
ypes of rateG in use in tho sy te~ are appended hereto by way of
l:!.us t rut ion ~

lowell type oOP pipe-outlet gates.
In !~aho nd 001orado de!i~e=ioB are ~ade froD the ~~in

nal to the laterals through v~tr~fied cla'> plpes~ enbodded in tho
embankment 10"'01 wi ~h .the bot tor.-J0£' tIL canal. I.~'he;:; ure U1.C1.e !.'rol!l.

10 to 36 inchos diameter. At ~ho rippor end these pipes connoct

0. gute o!: wrouGht iron sot a: a.n anGlo 13o~cwhut steeper tho.n :he
side slope o~ tho canul. ~ho d~O~ o! tLe ga~c re~ches up to the top
of "he c nul banlt , whore a hunt1-wrwel .i11 an ang Le -iron -:'.f' ime, with
lookinr, dev~ce~· ~i..,eo le£,inite con~rol o~ the dischuree. ~ho farmer
may shuJ off h:s ~ater i~ he likes, but c nnot increase :he flow
wlthou~ application to the can j er o, :~o ur-ome nt o f \1 tcr through

these cates is nude b:,r a ra ...in[::f'Lume at the Lower end 0:: the
discharge pipe. -::ho,}are no nore cxpenu tve than tho Lar go ..zooden

~
gates in ordinar~T use anti -Y'O rmch rro re >fHl"tis:'actory in e']ory way.
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.1\ list 0:' the Gatos and othe r structuros which have to

1)0 Elnint Lned hy thp. Ca:!.i':ornia De~,o!.opt!lont COrJpuni,T to corjply ni th

its Obi·:!.2;at.;:!'oYls iR t.i[J;:.endad hereto. ::'he;'}arc cOl'1p[Lruti"ol~.r few

in nunbar £,or so cOT'lprohansi ~tc U. s;,rotel!l, and their annual naf.n-

tenance will be U Dnal:!. tax when';he~/ c,::"O a1:' bllil't in a permanent

~he r.ewo r };.~Tpe )"£: p,n~o which Ls :'inci.inr. 'f:a','or in the north

wes t for l&Tf,'B structures is thr.l drum or radial g~:to) ,",'hich lifto

f!'op.! the b,-,ttm"l, and turns on D. corrt er axle supportod l)~; riGrs.

The new heudGu~o a~ Hun!ons ie to be oE thio t~peJ modified for the 1

flue tuatine hoiGht 0:' wator in t r o r:!.ve r , The p2..nr.s boinC drawn

i'OT B. I)er:'10,~~on:: wtJ.ute r;.a.te into the A1D.I:]oabove Sherps) and f'or

the now he a: Gute o~' the :.uin Gana::!. ca l Led "Shar pe HoudinGf', us well

as fJho new r;roup oi' {':tltes contoap:!.atecl. a t the head of tho T:ucc..lyptus

laije!'ul;l con ~Jcr.lplate tho uno o f rudinl entee of e t eel. , with roin£'orc"

ed concrete Gnte r~aI:]e.
--'o1'k6 rcc,uiYod t.o COl!lDlete s;zsteI!1 for suti[!!.'D,c~;or~,rdOli'lGr:z

to lands now pro~ided with w&tcr stock.

!n considorinc the ~one:al i~provo~ent o! tho sy~tea, the lands
f'or whi(;h wuter stock has boon sold shonld bo :'i.rst IJro"!ided with

nON!llE<,te !.'ncili ties for oom:rinr; a r;ui'~ic:!.ent wat er f3Uljpl~'li' having

in 'fio\'! at the eumo ti~'le tho £'uture G:-:ten13ion o£', tho s:,r~~!,etl to other

lnnGs. As heretofore statod tho arou thus co~ored with ~ntor stock

is appro7CL~18.toly 200 II000 [iereS in the H. S.!f and in~.hoBe ['D.I'lO

dLet rLot s cOl':!lf!l{.nded h~.r car e.Le thore are upproxirllltol~r ~F!,,000 acres

addi tionol vh ich 1!la~/ bo c ornmu..nded wi thout r:o:!nf~ into nOYItorri tory
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II total Lasua o'! 297,000 acres. '~:Gtcr stock £or :kX2.c:atl lands has

also been issuod to tho G~tcnt of 19,200 acres. AOdi~C ~o. 2,

ine to ubout 15,000 'croe 0.:' what ic eone ider-e d to bo !tma~. 0: r,oOd

quall t!T !:o!:' which \'Jato!' e t ock is ccrtu:!.n t o bo rO'.,niro(l" ~hc total

into now ~u::,ri ~01'-:/ !'u:::'the?' ":han :s reall;;" neocted to ~{)Y'~oct tho

pre aerrt 0;'1 s~Or-1.

includos an allOmwce of abou t lO c.ec-':t. per T..'l:!.le~or s()(:)paGc and

acre-foot ovor the entire DrcQ ~n a poriod o~ s~x ~onths. ~o
doli. ver' 100C sec-!'t. £'ror. the Upper ROoSa inc: wi! '2no ceuDi t:[;.,tc tho
en1m'[,'8ment o!' tho cana I for fonr t:liles to a"DOU"t I~[le i'ollowiTl'-';

dir.1cnsions:-

Ie feet.

~30tt OP.1 wid th , , r;::, 11
__ L~

'.rOp II 155
1333 sq. ft.

l~oan veloei ty ~.O f06~ porsocond.

~his will roquir6 tho c."ro~["-lnp' 0"" ro""Ou,1.' l)-T "'ll-lc;nrY>I".L ,_ (,., - ..•.. .i..L 1.-.. _ 'r./ u __ ..- l).

of about 900,000 cubic ~Tards. ~ho new clarn:Ghcll dredc;o now build ing

will have U c"tJaeity of 12,000 cubic :'Tarcls in hours, end may bo
able to do tho uark in throo nonths at n CORt ,! about ~20,OOO. Tn

upper f'our miles of canal can be oblure;od b:l c'!.uicinC7 aidod to some
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ex~ent by tho dipper "rodge. In this o~ent the cost o~ en-

large lent of this section oi11 be ~cr~ s~all.
ro co~pl~ with the re~ui:a~ nts o! the conco6~ion er ntad

,
b.! the Fe:-d ran GO'lernnent to tho "::;,ociedud do :'rriGac_on il '!1errertos

e lu. Baja C'alii'orniaH, it will be ne c Gnar~T to conet ruc t eubst an-

\ ae t e or o~ler-:4.'2.ow Gtl:toS~ and undez- tho t erme of' a propooed con-

tract which has he en pnD.cticall~7 agr ee d upon \';i th tho Colorado

- i'lor ~~un C:o~'an~l.• an Ano:rie<.n c or cor t ion o'fninc;E'ovoro.l hun-

eubs t arrt I -I tli~li8ion gate w:!..ll have t o be built D."oU~ the hoad

of tho "ua II :'.:!.'ver Cut, l~? tlilo6 bo l ow llanLon rD. 'Phis c; to is

~,o bo designed una uullt by the Cali~ornia De~elopcent Co. or
"La So ied ed , etc" at the expense c:: tho CoLor a 0 Hi 'Jer Land Co.

Whi, gu;;e 121USt be or GenorouQ d.•.:-10nl3ionsj; oac h fide o"!..'wr.Lch "'ill

need to be largo enough 1,0 carry wat er _'or auou t 50C-,Oe . ores,

or about 6000 sec-ft. ~n c onnoc t t on with ;-1.: ~jhe:!':"emus t 'be a

~h se st uc t UrGD wil2. have ~0 be b1,1.1-, on !l hcu »; oncr et e floor

fo~nued on i2.co ~~;~on ~o a ~reat depth in n so~t f0r~Qtion~

for ";hOL ~uy have JO be change d to some point next to trw hills

to secure ~ora stablo Eoundnt:o~n.

detor~inatlon o~ lac ~iOD :~possible.

~~~~~t~:~:0~.~8. Doli~ory of water ~o this dis:rict TIUO for~oTly
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be rcr!acoJ by G ctl~n!

oE 1905, tlnd

\cana l

un~ ~he (final tuP aeain bso~ e~tcn0od aroun0 th!e ~akc and 1mB

"1 f vo.,."':
C I J \.t .I

the cur ve where tho CUl'lc,! :;u::-ns north. f.. \rh.ste ca:e into Now ~·.5.'Vor
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:-:"1mi18D it 2.on:;~h~ and COLlr."lUl<1 ~87C(,O r cz-o o not now supp2ied w:!.th

lu:lO.

or ~Orl!l0d 2.11'~o Lt new wa'to r (,m~lruny t 0 be called }iQ. ~}.

taken 0 It, an.; t hcnco t o ::0. 8 headinG its cup[te.it~r ,,.i:!.l be 750

to 8GO ~ocond-~ect, If it i~ LlU~O to do duty Eor 75,000 Bcres in
.:«. (3 j.r opor,

inc: to CU~~U(; i t~/ ,.)::a bout ;::'OCOGoeo~c1-:'oet gr::tli uully rod.nood as it

'9:!'s-l.;rlcl,; :;0. ,,l. and its c::tons.ion no.. known as :;0. 2, can

best be snpplier'l b, D. !JQ,' euDtll taken oat ±'YO~'l 4;ho l~lurlO cnenne ;

l~o. 1 to thl..l.4:; e~:.tont.

u grGs"~G!' ciisGhi.)·!'Ge ~hrouGh the w.::...tcr who o Le o~ tho powo r- hou se ,

.!.t 'i'i:!..ll r:e-

Hol~vllle dlYiuion BaJG to cnrr~ tho ~ncreas0d sU9Ply nooded for
t·' j- A..Inc _-,0. _ end the cOllGtruction of ~ darn

acr oee t:J.1<3 A!nr.lo chinno l , with a ,'{unte plte or sui.'£"ic:!..ont Cttl~e.c:"ty

to car o For all wat.e r whLch rT!.cht r oucn .it .in e6SQ at oxt r emo

work. I'. lJ2.T:l2.1al' '..'us1;.eguta ~O!' r.min e ana I of.: District tio. 5

will ~!so !~vo to be conotructed.
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A survey has beon cudo ~or a new canal above the ~oBe) to
supply water fro~ ~he proposed durn on tho Alamo bolow Holt~111e.
It in~olye8 considerable oulvort work in crossing deop cuts and
wU8hou~s around 6 deprossion culled hesquite ~uke, but ~a no~ no-
cessarily ozpensiv6 or icpracticable on that aocount.
~istrict ~o. 5 !~provo~onts.

To provide irrigu~ion facilitios of the best and moat pormane~
character for ~istrict lio. 5 it appears to be dosirnblo to rooonstrUt
the li~in Canal f»on a point near the Holtville division ~uto on u era
line which will follo\ closely alonG and bolow the old sea boach, Bom
two or three ~ilcs east o~ the preoont cnnal. ~his locu~ion will om-
brace a larGe aroa o~ good land, and afford greator s~curity uGainst
injury to the canal from storm-water.

This will also involve the building of new lateral hoadGntoD
:!.n the Main canal and the extension of all the laterals to tho 1!Io.ir"

system of ditches for stor~ water, parallel with the la.torale :t.n MI

east and west direct!on oyer~7 half mile, fran tho nnin canal to A!. n
rLvor , will also have to be do'!ised and constructod. Part or th"

system hus 8lread~ been comnonced.
A rough estimate o~ those various works for the entiro I. ~., t 1

Valley indicates that un oxpendituro of $500,000 to $600~OOO W1at

probabl~ suffice~ und serYe to placo the entire system in f1rMt
CIUSB condition for the irrigation of 500"OCO acres in tho 11; ,nn4
for tho irriGation of some 250,,000 nriros of tho ~exioan lundn.
Uower neyelop~ent.

~he development of power at HOltville has alroud1 bnon '.'.~rnd
to. A contract has been ontered into with Nr. to;. ~'. Holt, br hi, h
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the latter uereos to pay u ~onthly rental of $2 per H. P. £or ull
power deyeloped and sold. ~here is likely to be n do~nd ~or all
power ~hut can be devoloped at this drop. A !all of~orty-fiue
feel fro~ tho penstock at tho end o~ the power canal buil~ by lir.

Holt to tho £loor of the power house ~s uyuilable for power do-
yelop~ent, with ten to fifteen foot additionnl heud to bo sccured
by extension of draft tubos do,~ to tho lOYol of Aln~o channel.
The power house has been built and nuchinery installed for 600 H.P.
with floor space provided for 2000 H.~. in all. A drop of Go fect
net £'allwill rOl;uire a flow of 500 sec-ft. to develop 3000 H.P.
~ross, or 2000 H.P. net, delivered to custoaers. With this rower
doyoloped and sold to the oxtont of 2000 R.P. the reyonuo to be
deriyod by the California Development Co. will be ~48)000 per
annum. This is Bufficient induce~ent to ~ake the chunBea in de-
liyory to the irriGation districts which is requirod to supply the
water needed to produce this power. ~hare arc othor opportunities
on the system for producing powor of considerable a~ount.

~h0 drop at Sharps HeadinG can be incroased to 18 feet by

cuttinG back tho 4-ft. drop at tho next ftaste~nte below) cullod
Station 131, and a21 tho wuter ~or ~iotricts I. 8 and 9 can be
utilized for power. The £low for a considerable purt o~ tho year
will u1tij'~tely ha~e to bo ubout 2000 soc-ft. und ~y rr~orage 1000
s9c-ft. throughout the ;J'osr. The latter arioun t would ~dold about '
1350 crOBS H.P. or 900 H •.? nat. ~hiG plant is in ge~ico.

11.third drop 0 f about 30 foet in 1;. S. tarr itor~T r.1u~r bo
utilized by carrying water to a now district of about 30,.000 aores,
northwest of the present culti"lutoc1 urea o£' l~O. 8 ";)istrict. :'his
water would be ~a1ren ~hro~:'Ghtho Holt power houae , thonce through
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the proposed new canal ~or District No. 4 and dropped into Ne\'{River
channel. The water uaed would amounf to about 350 seo-ft. und furn-

ish about 800 H.P. net. :£1haLocatLon 0 ! the drop would be near

the lorth :!.ineo~ Distriot No.4.
On the 'Jain Canal of iro. 8 TIistriot there 8~O two drops of 14

feet each, at'whioh power may be developed to tho oxtent of about
400 to 450 H.P. net, at oach pl8.oe~-the "net" powez being r-ockonad

two-thirds the theorotiou:!., and is tho approxi~te ~oun~ which may
be d.elivered to oonaumer s , A drop of about 10 feet ~n tho ~~ll1.nC!.l. al

of District No. 1 can be dove Lope d at structure ~.o , 10~ threo oilea

~ ~~ of Calexico. 'nen carryin~ 8000 seo-ft. in tho cunal this
drop may develop 1500 H. ~. net. Those various pOGsibilitios aro
of value in a country where fUe:!.is ocaree and industrial activity
mau soon create a ~arket for a:!.:!.eleotric po~er that c n be do-
.veloped. The total osti.steel power at the five drops he" e desoribed
aI:!lountsto 6000 H.P. net, and all belonr;s to the Gali~orD::'u 1)e"'6-
lOpI!lent Company. ""hen ~ul:!.~?do":"elopod 1.t should ;,rield a not r-evenue
of ~~lOO,OOO to -:,140,000 per annum, :!.~ the rental r at e o~ r(~ per -month

per H.P. is ~a:!.ntained.
PROBAB!~ RETillZNS.

The resu:!.t o~ oomplotin~ tho 6~6tem in the manne~ ho~oto~ore
outlines should be about as follo~6:-
Sale of new water rights on 1~5,OOO ncres to ~20
Value given to securi"tiesnow he2d by C.D.Co. in

No. 8 District
Total neBotiable Bssots ~ade nvailable

~21500,000
300*000
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The minimum inoome on 343)000 acres at 50 cents per acre-foot
would be $171,500 per annuc. ~hen full~ irrigated a meun oons~pt:o~
o~ 3 no a-feet per ann~ would gi~e a ~oarly revenua of ~500,OOO in
round fiGures. £sti~atinc the annual oost of maintenanoe at 75,000,
whieh is thought to be quite an o~tra"al!ant fiGure, the o.nnual profit
of ~425,OOO would 8ee~ to be within ~ea6onable reach. ~h_o rould
be o"er six per cont on a oapital of ~7,000,OOO.

~hoso fieures nccr1eot the income derivable fron power, and
the assets in iJlexico ~ where of;;he IJexican COt'lpany owns many thouoonds

. I

of cres of land on ~he 100;000 ncre tract thnt ~y be made sa2ablo
nd irricable. Thc liexican lands are eonerally o~ superior quality

to those ncr-t.h o~ the border. '.!?heaa'Leof water to the California-
: oxa co Lond Co Cuttle Co. J which owns a Lar-ge tract of land in Lower
:.lexicoamoun t Lng to sO"7eral hundred thousand e cr-e s, zsuoh of which is
susceptible of reclamation, under a contract whose ~erms ha~ boen

pru tically agreed upon, although not absolutel~ formulated~ is a
~lltu!'e asset which should be of ront value to tho r~exioan Company',
~ho ¥~iter does not atte~pt in this report to esti~ute it, or do mor'
than sugGest its lar~e possibilities.
E~tension 0.1:) i;he u7rstem bp;buildinc; of the h:!.gh-levelSuat Side CanEll:,

1ying E st and Jorth of roo. 5 ~istrict is an extensive tract
of bench land, cove!'inc oo~e 200)000 acres, as aatiated by Mrw
Eoo' :vood,and all can bo cO"lerad by a high line canal fro~ the Alamo
1·iver , ·!iuoh of ":ih:'s land is thought to lie in a frostless bolt, lind

of partioula~ly good quality for citrus ~ruit growing. ~ockwood
thinks that 175)/000 acres of "!;hislund "C'lay be nade tillable. The
cana'l for th:s t ract would leave ":iho !l~_1l:C10 about 20 ~ilo6 below the
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upper hoadins at Ranlons, anQ cross the boundary n ~ilo or two east
of j~onut!lent ~16, \ hich is ll!: miles east of C Lexf oo , measured along

the bor dez- lin,. _he eur vey 0 f tho canal \as made ~any yoars ago,
and DO dofinl~e locution has since been attenpted. Its construction,
howeve r , t s tho In t large oxt ene ion which the C'o.li~ornia Devolopment
Co. an mak ~o its system. !t appoans to o:f~er eoeat promise if

\/isely mans8ed in the lieh~ of past experience. Its development should
not he undertaken howo'Vor, until all ~ater-rights for land under the
other canals aro sold, and ";hc diet!'ibut Lng system comp'let od , Fndor,
this oana l, wato!'-r::!.Bhtsfor lands susceptible of producinB orange e
llna o"her citrus fruits should oommand ~40 par acre, nnd tho entire
tract be made ~o yield :fre~ ~5,OOO,OOO to ~?~OOO~OOC ~or water-riGhts.
!t may DO ques~ionablo if the water supply can be dependod uJon for
this entire ~ract a~uor tho ~Axican lands are supp~ied, and ~he ~una
project is pro"ided fo~. E~e latter will doubtless re~uira 500,000
to 800,000 acre-feot per annum) TIhen fully cornple~ed. Asido from this
extension the yurious possibilities for the systen herein suguested

as capablo of bein~ roali~ea ~n 11. S. terr~~or~ alone appear to be
devoted to paying o~f present indebtedness and making the re uisite
extensions and betterments. .:hen these ar e mado and tho incomo so-

cured by a continuance 0 f the present system 0 f oontrect s with I!lutual
ater Companies extonding over the entire area co~unded, the value of

th property must be e ha~cod
• 'I • ' •••

so as to const~tute an invGstment of
espect~111y submittod,the most desirable character.

'_his report; is illustrated with the followine exhi bi ts, ~hich-
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fa. 1.

are referrnd to as constituting a part thereaf:-

No. F,.•

No.3.
:No.4.

:1'0. 5.

No. , 6.
r:~o• 7.
"Jo. 8.
110. 9.
~o. 10.

Jo. 11.

No. l~.
No. 13.

A General ~ p of the territory includinG the !~poTiul
Valley froo Snl~on Sink to the Gulf.
Dotail con~our ~ap of !~perial Valley) sho -in cunal
sYBterns~ ~nd irri6ution districts.
Elan of headgat e of :lain CanaL, ;0 _ 1.
~iftin. de~ice for :uin Canal Headgates.
Checkgata plan for ~ertic 1.lift-gates, used on Enoina an
~isteria laterals.

Hoadgate plan) Alamitos latoral relocation.
3.5' Drop at Station 134 Uain Cunal ~o. 1.
Plan of 2' 8" Drop on '\lUl':1':' tos !luterals.

Plan of flume on Ash lntoyul 0""10Y old AlD..~oohanneL,

COr.lbinutionchute und hock,l used pri cipally in Ho. 8.
~JPe of Deli~ory 30x.
}lu~e ovsr Nay iver on line of ~ncina Canal.

A set of 62 photographs taken by tho \~itor durinG vurious
..,isits to the \'lorlrs,inserted to illustrate como of the
features 0_ tho s~ote~.



~ist o~ Strnetures \h~ch must be ~aintainQd by
'!'he'·Culi -Pernis.Development Co~panil·

(All other gates and structures are Impt in repair
b:',T the :jutuo.l(i ter Compan Les ,)

Compiled frOM notos of C .• BorrY,Res't ~ngr.,?eby.l906.

1. ~Este rrate at 3eltruI!lSlou)hy and choc~ gnte oross ~lamo
Ri-ver. _ho check gate was bu!lt in 1902, to turn excoss water

Idown the SlouCh to ow }'i ve r , .!.hegate across the SlouGh was
never oomple Jed, but piles were driven ncr oaa it as 0. tm!lpor-

ary exped i.errt , to hold brush t.hr own .gainst them. ~hi8 tempor..:.
ar~r barr:!,er:va hod out in tho eummer flood o~ 1903 and has not

since been replacod~, and thore is no? nO control o~ the out-
flo \I.

2. Headgat o for ilernlockditch~ !listrict ~o, ?a.
'b. ,. Holt 11 11 r.luin.I'

c. " Non Io, 5 c nal."
These e tes are in a Group tOGether a.t the bound ary line in

the :"exicl.:n side. All in {.ood r,pai.r, and good for 3 or 4

,ears. :"he :ro. 5 hoade to is of _nou:!:i'':'cicntDiea to serve thf}
pur po e for longer than about two yearn. It was formorly the
heading ~or ~he Holt ditoh. ~unber ~a6 ordered for the largor
gate, but it has not yet been erected.

3. A chock Bate ~n _'o . 5.1u::'n Canal, to di."'!:ido ''laterYli th
the '~ltville 'Ower Cnnal, is to be constructod aG soon UP its
location can bo deoidod upon_ und will be maintained by the C.
D.Co. '.:'hediroctors of !~perinl Cnnal 30. 5 are oonoiderin
u high 16"'701 locati~m ~or thoir main, to the east 0:: tho pre-,
sent main canal J and in that ovcrrt \":'ll\"nt the d:!.'1~oion t 0. b~
r:ladeat a point hieher up the e nnl than \:!ouldo~horwine be
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necessary. !ta capucit~ will have to be large onou,h for all
of -4:;he.'.'1 te!' of :To. 5 TJintrict which will· ultirlo.tel;;"noe d 1000
soc-!eet •

.nate La~o ~or ~o.·5 Cunal into Alano chnnne~. The present
check inT!ll1in is to '!:lo ut':li~ed for this purpose, near the head

1of ~he power anal, .i th ~he addition 0"£ 0. chute to drop the
water oYor tho bank.

5. 'aete gato of jew i-.osecana L, near heud , ~his Luto will be
t

an l~portunt structure, an the entire ~ater of tho Alamo chunn~11
will at ~,imcs have to ;a.ss o-res: it, in case of a closure of

Sharps head~nG, and other headinG of ~os. 5 & 7. !t will have
to be designed to carry ubout 4000 sec-ft. Unt il the ~ood
Bubsides and tho Qottom 0_ the channle can bo examined the dept~

of drop required to be proY':ned for cannot be deter~inod.
Headin~ for _ osi tas !;ll:toral. This ca~o will have to pass

180 secom.l-footlo unless it should. be decided that the Canal
will irriGate the cotntry ly~nG betwoen the two ruvorS north
of No. 4 Distr-ict 1 in wh:!.,h event both [';uto an d cana I will
h ~e ~o be onlarged to co'!'respond.

7. HOudga~o o£ Hawthorno1-a s~ull gate, in Good oondition,
GOO for 6 or 7 years.

"

8. Origin8~AlarJo wasteway honr Sna.:rps, built by Chaffey> and
subsequently abandoned. 30w used aGain as 0.w8stegato auxil-
iary to tho nOTI Y ote gato built in 1905. ~he old Gato has a
flumo e~ten8ion to discharGo water fay away fro~ gate to avoid
washine it out.

9. New Ala~o waste-gate. ~his ':sa ~~ne, solid~ Gubstantial
gaJo, f':'nished in f II of 1905, 1i~h o:::weption of lower apron
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which is st~ll to be 'added whenever the Tator is low enouGh
to r ermit all waste to pass th:rough 'theold eato.

10. Shar~s Heading. Headea~c ~or 1ain Canal ~o. I, and check
-,

for all water supplying Encina~ Al~so, Alabitos~ Juin TIo. 5,

11.

12.

13.

14.

15.

16.

17.

18.

Holt, HOr.:lloo1t~ and Hawthorne Canals. '!'hecate hae a Cl.ropof 8
feet £or ' in ~o. 1 1utor. !t is the most ir.:lportant structure
in the yalle~, whose failure would be ~ore serious than that of
any other eate. Should be ,replaced by per~anent 13tructure.

Al~itos Eeadgute. Soall gate, in Good repnir~ with
probable life o"!!fi "'78 ~re8rs !:ret.

r~ncinB.Headgo.te. ~Jr. Perry hat not much con.f't dence in

this ate J although it has never caueed an~Ttrouble. It should'
')0 replaced b:,~a mor-e sub stuntial ctruoturo .•

Aliso Headeate. Small cato, in ~ood order,' should last
fi"le years.

Gate in !qainCanal Yo. L, 'lith 3.3 !eet drop. One o-£.' the
earliest and lightest structures in t ce ..,alle~r. Should be
rebuilt.

Old AlaI!litos headBate~-whiqh I!lightbe omitted ~roM this
list as it has boen abandoned.

J~e\l River waate-[Sftte ~ at <..'tation13 _. _hiG structuro hs

a total drop of 8 feet in two steps. A ne~ structure not yet
enJirely finished und in lo.ckinr; un apron be Low, It has
c rried 900 to 1000 seo-ft. !or 14 nontns , but considerable

back outting has taken place next to the lower shoot piles.
~ill need repairs as soon as p06si~le.

Chute with 3 foet d.rop in Alumi tOB Canal :'n :..oxtco . Small
structure, good for !i~e years more.

A vertical drop o! 3 feet in Alamitos Canal in
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""ex':' co , in good condi t Lo n,

"19. Ash lateral headcate. S~mo co~~ n~ us No, 18.
20.

21.

23.

24.

25.

26.

27.
8.

29.

30.

cho k. , I' 11 11 11

" " r'

Wogan bridce o~or Jain Canal~ in good condition.
Birch lnternl headr;a:f;(}) mall structure ~ good fOr four

years.

IfStrncturc Io 10"
r I • - ) with 10,5 !t. drup~ providod in ori6ina

BT' 'de, but tho cana'l hilS not cut bac r su!=iaiently to make
More thun fi~ feet drop. ~horo uye diversion ditches heading
on both st.do e 0, thisst uocur-e, wi'"h v01'tica! lift gates in the
wi ~s of the drop.

, 0 ir. Y.:nownas ""the _oub1e "'cir" > across _ain Canal r:o. 1.

!n bud cond.:.tion,_oquircs i~modiato rQCOn8truct~on.
D to latoral hoadBata. Cood ::'or:'our "·ours" soall, in good

order.

D hlia latera::!.houdcate. Same co~~ent as roo 26.
~ver~reen lateral ho dbut~. ! ne\) solidly built struoture,

in Cood can ition.
Check-gote across at head of EverGreen

lateral. ·An expensive and substantial cuto, should la~t six
~7ears•

~roup of five r,ato81 ViB~
Headljate 0 f :1a.:!.n side ditch.
ChocJq;ato :'or!~nin Cnna'l,
iloadgate ~or :'uc lyptus lateral.
Hoadgnte ~O~ ~lder IBte~al.
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All o~ ~hese five gates uro in fuirly t,0odcondition~ and
\

hou'Ld last one or two y oara, exc cpt the wtJ.·-f.;e·-GD.te~which is :'liT"lsy

rx,0-.
nd unsa.fe.

32.

Daisy la~erD.l he c1e;ate. Small structure, in. ·00 d condi-
tion, should last five years.

~Ixteon-fooJ drop in l\~i.n Canalz fi~o ~iles fro~ !m-
.paria!. In good condition but too light for the strain it l!lay

have when the canal hus out dOYffi to crade, if it over doos.
Check in 'lIninCanal~ at headin of New Side "9itch. _his

is u \eak nd fliosy 6truoture~ old and requirine early sub-
stitution ~ith a better structure.

3< • ~ilac Ln~eral, needs replac1ng.a~ once.
35. In fairly good condit~on •

. "._'_1 b b' .•. ' b i' ~. f' th ._ ro ~ _~ nov r6qU~~o ro U__Q~ne _or ~ae ~ear8.
36.

37.

flume ~adheQ ou ~ but is to be used again as a ~ sto-gate for
1:0. 4 when the pLpe is installed to c rry tho v;as t o do~n to

tho bed. of £low hi"Tor. Gate ehould 1~st four ~TOllrs.

:~ncina flumo", in r • ico,.LenGth 400 feet; depth 6 feet;




