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FOR THE

OlfS.ALTON BASIN.



The contracts betvleen the Callfornie :Devolopment CO~I-

pany an the several mutual '\7ater conpanfo s , governing the

distri'mltioTI of water in the Imperial Val"ley, are :practice~ly

the sexne.,

The l1Socieded Irrie;8,cion y Terrenos de Is. Baja Califol~-

nd,a Socieaad Anonhial:, heroDfter eal.Led the llexican COT.:l-

l)t,my, contractecl rlith the various illu-Gl1.s.l\later corn E',nies;

acreeing to Cieliver to them at tbe Internation~l Boundary

TJine bet, een Mexico and the Unitod. st.s.tcs, fouT acre feet of

vater per annmn, on demond, for each share of stock iS8UeQ.

The Ca1ifornia Devel opment C0r.1lX:~11Y becalre a. thil~ d party to

these oont r act e and D..sSUIT'BcLresponsibiJ.'ty as f r 1:-,\8it lee-

e.lly mi Irt for the fulfill' ent of the Mexics.l1 Company's

agreoment.
The Cal ifo).'!lia Dev lOIlnent Co. furLhe r 8[;ro eCL\".'i th

In~erial Water Co. :lITo·,1, 'Go construct and m Lnb. in 2. main

cana'L from that point 011the International ]3oundary Li11e

where the M.exican Co. agreed to.deliver the water; through

the Lano e of Ho, 1 and to deliver the wator tho>c'eafter into

the mai,n laterc~,l clitches of the:no 1 system. It E.l8reed
'wi th Imperial Water Company No. 4 to carry tlle uater doliver-

eel by the llexican Company at the Il1tal'nation J. Bouno.aT'\J Line

from such po int 0f (Ie1 ivel'y to the south 1ine of t~L1e No. 4

tract .

..'rith 1;0. 8, it agrees to ctali ver the water f110m tile :main

$,t a point south of the lTeVl River, very noar the Ho. 4

delivery.
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With Imperial 'Jator Co. Ho. 5, it aerced. to a'l Low the

wa tel' clel i V01'eo.. by the I.Iexican ComYJE.11.Yto run dorm the .AI£),-

mo River 1;0 8, :point near the outh line of th~ No. 5

J':;l'ECt1[lhero it \7aS to be deJ i vored to Irn erial "'ater Com-

p- Y No. 5 by means of structures constrnc-:ccl by the C i-

fo rn.La Dev e'l oj morit Co., but to be maintained by Im:erieJ.

"at er Co. l~o. 5. This point of delivery hus since been

change d.

Iml)Ol'ial '7ater Cos. No. 6 and. 7 are b oun ded on the

south b;y the InternaJ.::iol')~~ BOl1.11c1ery JJine 8.1ct r-ecoi ve their

\fater from the Mexican Compariy at the line without the

intervent ion 0 f TIle Cal i for nd a :DeveloliTl13rt Co.

A. and the pOin'tis of deli very to the veri ous 1,'1atcr C om-

ponies '.

TheCalifornia ])evelopment Comps.ny IL:...s ert er clirec::ly

01' by :uo-correr ct built tlw ater distri~utary system

for each 0 f the rrutu...l rro;t or compan Lea, to,ldng in paymon t

therefor the stock of Jche sv.id companies.

By ~he tor; s of the contr~cts, as soon as any Citch
of tl1C it J.:;o be

Lt nod ovor to the l.1u 11,'1.1 r'ater Co. f cr mc.int!..J.in;c nco and

operaJ.;iol1, ana in no Lnat.anc e has The Cal Lf'o r-nLz., Levelo:p-

mont Comrie ny opez at ed the dis trr i utary ayeten or de Ii vcr ed

l7&.ter to the indi 'tIl. 0.U[ I sto ckholCicrs of the i.:utllal f'o.ter

Companies, except during t~1.e t I ne of cons ta-uc t.t on ; it f01-

lows t:hol1 -th:- t the CG~ifOl'l1i[. DevoLoj iTIOl1t Co. h S 110 C011-

trol of the nater after it has been dolivered ';0 the mutual
J 1 JI -+ ~ . ...L.. 4, J. ~company, and CG-l1 110'':; r egu ['Ge l vS QlS ,,1":' DU01011 <nc use or



pr ovont i t.s 'waste.

Water for the i:crigation of the la,l1ds of Impel'inl -"B..ter

Companies ITo, I ..l'ld No. ,~ was tlu~Ileo_ into the I·,~il1 Canal

in IIDXCh, 1902.

Watcr, :L01'the Imperial ',-:ator Co. -To. G ';ro.s i'ul r.ished

in the l£te Fall of 1902

"la.ter CompanLos "'':0 7.::m -;0. 8 recsived W2.ter ii the

:;'£\11 0 f 19C3

'Water Co fallY -:0. 6 receiyed w tel' in the Fall of 1904.

To all of "[;11e88 conpanae s vat er f01" the irriea tion of

t11e first se aso n I scraps vas I'ur nLshe d fre e of char ge ,

and thereafter until February, 1905, it \ aa f\J.rnished at

the minimur.'l rate; tha'b is, previous to Februs,l"i, 1905, the

-v1ator furnished to the conr unf.o a was Dot measn..rre d, but they

were Siven 8.11 they miGht demand . The C"J.ifol'nia Devoloy-

mont Co. recoivill=.,' ))J..ymellt for 0110 s cze foot per armum only

for each share of is -u.e(1 s'to ck of tIle rrutua L cornpanLes.

Unrler 'this ar r ange morrt , the \7aste of waG er bjT tile pee p'l.e

was very, Great; but it is Lmpossib1e to eata mat e the amount

evon o...},)pToxima"liely.

A r ough idea. of tile natrur a L seepaee from the il~:cigat eli

section whon the users o:f \1St ers az e ob1 icc(l J.;o y..;.y for -'che

f'Lul ~ ourrt deliven1 .nan be obtained from the meaaur er \..-l1ts

of tIle ITOll s.nd Alamo Ri.ve'r s , n19.u.o near Rockwood Station

on the S. P. R.R.) under my d Ir ec t.i on , on the 28th day of

NoYc@ber, 1906, It -atxe fou,ud. thD.t tho ",~lamo waa carrying

on that d.ate 40 S0COllU. feet and tho NCYl River 80 ae o v fe ct .

These pol rrts of meaaur-emorrt s are nor th of the iTriGatea:. area.



At this tinn there ..as a shor t age of water in the

Va'lLey , ooncequent ly none was Hasted. ei t;her OJ' The Ca.li fornia

DcveLopmerrt Co. or the ',;at8r US-31'S. At this tiDe, ther e

was not to exc ccd lOO~OOOao r es in C1'0:9-

11his run 0 if r.com seepage th:cour'h the so il it is im-

possi ble to control, end it nill i-llcrease rapidly as the

aoreug e under cuLtdva tn cn increases and as ~he 10n"8 become

s~,turfJ.t ed '~lithwatOl~.

un.tci- cul~i w}."ion in ~,:he Sal ton Silik dr a.inage basin will be

not less than 700,000. If, at the present time,. the seep-

age from 100,000 acz'e s equa'l s 120 cubic fe t p·r seconu,it

is cui be saf: to assume t hat the s eepag e fl'Oi!1 700,000

-..-rill oventually be 110t less tDan 1000 foot r er seoondj vhi ch

\7oulClin time fi 11 tho basin, but f011 the fae t that the

evap or at ion, 1,'111 ich is aI'llToxima·taly 8 ft. pe r annum, . iII

offset mast of this inilow, I am of tile cpf.n.l on , hc.,e .....ror)

that the natural 811C1 rai?idl~~ Lncreu.a i.ng volu.me of seej?",t;e,

plus the r un off from preci=-itution, '1,1.11 in ·tiine be suffi-

cient to msLrrt a i.n a. permanent thouGh ha'l Lon lake in the bed

of tiw s Lnlt,

DRAIUAGE .AREA QF SALTOn SINK.

I attach hoz-et o lIExhibit 31l, 13. m p of S6ut}lol'n C<:lli-

f'or-nda , pubJ.isl1ed in 1906, by l?unnett Eros., of Sun Fran-

cisco, vhich I believe to be the most accurate rna.ppublish-

ed, C overing that portion of the drainaGe area of the Sal-

ton Sink, situate d in C' lifornia. On this map I 8110\1 in

blue the bea. of bhe Sal-;;on Sink as it was previ ous to the

rise Q~ the waters in 1~04.

In reel, '~he a r ea from \7hich trh e draina,ee muet n8COSSal'-
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ily flow into the SilU:.

In green, the lands now un del' the cons t.rr.c t ed portion

of the Imperial 02.110..1 system.

And in J. e110v1, the adclitiona1 irriga ble area under

the line of f'Low of tho eana.l and to whi.ch it is proba~)le

that the system "ViilJ. be eventually extended.

Reom this map I esti:1"be the d:taiIW,ee area 0" the sink

to be ill California 5544 square mf.Lee , and f'r om a TJ1al)

of the U. S. Geo logical SUTvey, pub Li, 118d.in 1906, .nd

attached hereto (IIE7Jlibit ell) I estiJnc,te the area in L0\7er

C lifo rn La uil[: t ',.roulll ura-in il'-!;O the sink v/c 600 SCI· miles,

or a total of 6144 sQum'e miles.

The GooloGical 3u:tvey map "Exhi bi bell Givc s the area

of the sin': in Jo..nl1.ct:cy, 1906, as 247 aque.re miLes , uith

-the I'later 34 feot in depth.

From tile Punne t t map (exhi'Jit B) I estiU'ate the

area 0i' the s i.nk l)revioTIs to tile innow of 1904 at 150

souare miles. In 1893, I had occasion to determine the ~'ea
,

of the SiIL1r and. at that tim~ al'l'i v•..d at the SC:l'l8 result,

hene e I be1 Love it to be reasonably oor re ct .

The major po:-ction of this drainage area. is v0ry pre-

oipi t ous , t ~18 mourrtaLnc on the west ricin£; to <'3.1 oxbneme

eLe V"l.3.t t on 0 f 9600 feet above sea Lcve L, ',ii th en c.ver age of

betwoen 5000 and 6000 fo .rt , \lhile the Sa.,.'1Bel' nar dl no

r nge on the east h~s W1 average elevation of between 3000

~nd 4000 feet abov~ sea 1 vel.
The moan annual precipi ta ti on on. tllis o..l'ainnge area

is nece s eur-i ly small" othe:rllise a ps rmane irt Lake YJoul(i un-



doubte dly be me.Lrrtai 110d in ~11C 1O\-f 0 at par t of tho S 1 tall

Sink. Ho rainfall rcco::ds have be en ' cpt in the mount z.Ln

J~esiOl1s and but pa:::tic.l reco:..'~s in the low Inn's. I·c is

. ell known , however , that ~his entire ter.ci4;ory is subject

to veTY J::.eaV~T tor~:on tj.t."\'l r r.Lne and dur Lng t11eS0 st ozms ,

the amount of i7c.ter run Irrbo the SilL'lr must be Teat. It

is well ovm that beginning in August: 1904, and lasting

tlrroue;h the yeaJ.~ 1905, a series of very heavy rains occuri.~-

ed . The records of the U; S. Weather Bureau show t11at on

August 7th, 190 , 2" of rain fell at Sal ton. At Calexico

on the 22nd of the same 7J011th, 2" fell, 1 1/211 of t;hia

fallins in 15 minutes. Du.rLnr; thi same storm 1H fell at

Volcano on the S. P., shov.Lng tn::r~ the ato rm was wiclely

distr ibut cd.

On Jo.nuary 10, ~905, 1.511 1'ell at C ext co , 1 5/10"

fell at Imperial and 1 S/lOIt at S[:J.·!;on.

In the storm of Feb. 17 and 18, 1905, 1.8711 fell at

Calexico; 1.55 I fel. at Imperial; .7,1 fell at Ssl ton, III

fell at .•..ndio .md 2.18" fell at Cabazon, ehos in~ that

this stormwas gen.:1'al over the entire dr-a i.nage . ·~ea-;. Prob-

ably the meun precipitation uas greater in the mountains

than in the low Lands during this storm.

In the Geoloe;ica1 SUl~vey 30pol~t of 11,ProGres8 of Stear;l

1[easul'emonts for the C endaz yea:r 190511
, Page 30, it will

be found that On Februal~~l 20th tho fOUl'tll day after tho

beGinning of this sto rm, '", V. Ha.rdy me"8Ul'C cl tllC \7atel~ floYr-

ins in the Al 0 at a ~oint near Rockwood on the Im~erial

Branch of the S. P. R.H. and found a :flO',7 of 530 eubic foet

pOl' second. This nas t\~ days aftor the storm had pas sod

and at a time rn1e n no uater ~iUS boing u8ed faT ir~ig.ation,
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and when the Mexican Co. lias w as t rng o~l SUTlllus water into
the lIeu J. i ver and none in the Alamo.

of the stOTl1J1 the run-off mus t have been many "!;iines530 cubic

feet per second. The Al~mo drainage area, contr~buting to
this run-off is not to exceed. 250 equare mi les, conscqllel1tJ.Y,
the l~n-off at this time was closely 2 cubic feet per second

per aque.re mile of drainage area, and it 1.S ·:;afe to assume •

t:!.latthe mean l'lID-off for the fOUT days, including the two

d.ays of ruin, was trrice this or 4 cubic feot per second. ;I~"~
This vel~yhoavy rain was general over tho entire ;';alton

Basin drain2Ge area

The Alamo drainabe area embraces no mou~t ilill. The

T;recipitation in the mountains \78.8 undoubte dLy e;re9,ter

than on the Alamo, as '7i Lnese the Fer t her 3- re au record of

Cabaz on, the hi.ghe st point at \711ic11records stex:e }:oj}t,

gLvos c- .18 inches for the storm whiLe Sol ton, the lowest

point, Gives .73 only.

It is "!:;hen, I boLto'vo, roasonable to aSS1).I.'l0 th8.t· the

mean ru~-off faT this storm equalled 4 cuoic feet per sec-
and, per s~uare mile of drainage area for a run of four

days, or a total of 24,576 cubLe feet ::Qor seaond.

A cub i c foot pe:c SGCO- (1 ·,itll cover a ppr-o xi.ma't oLy 2

acres one fOJt deep i~ :~ hours; 24,576 oubic feet TIill
cover appro:dmately 49,000 acr~s one foot deep in ~4 hours,

and in four da;Y13 vrou'l d cover 196,000 acres one foot deep.

The bed a f the Salt on covers 150 aquar e miles or SG, 000

acres and 196,000 acre feet spread over ~hi8 surface
TIould. have covered it 2.04 feet 'n depth, This is for the

storm of Feb. 17t ffild 18th, 1905.
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The Aug'Ui-t sto rme of 1904 srex:« more viol,,-mt for 0. ,1101't-

or -:;irile, GivinC 2TT in ono (lay at Se~~on 8.11r1 Calexico. The

percentaee of r un-o f'f must hav e been great~r Zor the .3.l"ea

COVJTcd, but the 8:: orrae -,"j0TO not as -;i deLy ~- stri but ed

over the dradnage area.

The Augu.st sto rms of 1904 and the J:_muary and. Fobruary

at ozms of lS05, "G.shed out several strllctu.res of the S.E.?.R •.

main line Bud several so on the Imperial Brunch. Since

then the S.P.Co. has put in several nO\7 structures on the

Branch line and enlarged several of the oris"inol ones, ill

o:tder to inc-_~eD.se the area 0 f 1l2"tor opening'S.

In~' ch; 1905, I inGtructed I.IT. F. 1)'. Hall, one of my

assistant engineers, together -:-ii th R. :cr. l~c.Pherrin, to :'la,]ce

a trip ar-ound the sink an d obtain dc.j;athat i.ou'l.d form a

basis tor an estimate of the posci ble and pro bable infl ow

into the Sink &uring the s'torms of the p evi ous few monvh s ,

Mr. Hall's field notes are contained in a bohk which I
attach her eto, marzed "Exhibit DT!. Fro in th is dat a and

other fif~ures obtained f'om -'GhaS.P.R.]., I have compiled

a map, attached h rt-e t o , marked "Exhi.b Lt Ell, 000\ Lng the 10-

cation of tl10 distinct \tat er waJ/"son the west and north of

the Sin}\:, as located by Mr. Hall, and in e.clclit ion thereto

the appr oxtmat e locat ion 811d size 0 f the viater openings in

the S."'. R.R. In On line, and the Imperial Branch between

Imperial Junction and the Alamo River.

On the west end north sides of the s ink from San Fel ipe

Croek to Mecca, IJr.IIall locates 41 distinct water ways,

which, including tile San Felipe ere ek, aegresate in i"Jid th

3110 feet. This Gives, howevor , no irlea. of the width

of wator way dur Lng 8 nea- storm, as the ohanne Ie ar e T.1ostly
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shallov. und an e:z:amination of Hall J G notes ahova that mcny

of them had been runl1ing full and over their b811}:S.

San elipe Creek, for instance, from my c a'l.ou Lat l one ,

based on,Hull's notes, must have been carl7inc between its
•banks 3309 cubic feet per socond; but $.S from these notes

the water overfloued the banks , it may have been a mile

wide, and there is no possible'~ay of estimating the run-off

f::com this San Felipe drainage ar ea ,

Wter way Ho. 27 (Ho,ll' s notes) on this map is only

35 feet in 'Ilid th, but it shows a depth 0 f 6 1/2 ft. of

water carried on a. grade of one foot in 100, and. mUG t: have

run off at least 3000 culri c feet per socond !luTing the hoi[Jlt

of the at crm ,

Opening 674-A on the Emper-LaL 01.·811011 of t11e S.P. was

r-unnLng full at some time dm~ing the at orm of 1!'ebruury

17th and H3th, 1905. This structure was 75 feet ',"lide end

the depth of water was 11 feot. As the grade is 6 ft. per

mile, -'che voLume of \7at er pas~i11G 'th:rou~hthis one ope nine

dUTine; the he ic;ht of the storm was not Less t.ho..ll 5-;1,00

cubic feet por second. This structuTe lli~s since been lencth-
cned to 105 ft.

As oric;inall~r built, the IElli,,;rial Bran ch line f'.com

Imperial Junction to the ll.lamo River, a clist~n~ceof 11.95

milos, h~d ~ater o' enines as follows: six 15 it. openinGs;

eicht 30 ft., 011e GOft. an d three 75 ft. Sine e the rains

of 1904 anJ 1905, they hsrve ad rle d till~ee 12 1/2 it. openin£;s,

cne 1 ft., 011e 25 ft., fouc 30 ft. and. one <1:5ft., and

have Lerig bhoned other oj!cni:ngs as fa 110\7s: one 15 it. has
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been made 45; Olle15 has been rna,de30 ft., one 30 has been
de 60; one 60 has been increased to 75, ancl one 75 to 105.

The 0 igine..ltotal lcnc;th of all w ater openings on this 12
miles was 5_0 ft., or _5 ft. per mile. This length of oyon-.ing has since been increased to 892 1/- ft. or 75 ft.per mile.

openings 75 ft. in \7idth at least 5400 cubic feet 0-- water
er second must have been Jas8ino' he ~oval Ie gth of

nater openings at tnis time las 540 f et or 7.2 times 7 ~~.
Duz-Lng the storm, several of these structures \7 re ....7ashed
ouf and in several place s r/ator ,lent ove the R. .' track,
hence thv 540 lineal feet 0 wat er opening by no mean s
represent the actue.l breadth of £lOi'ne uater duyi~g the
February, 1905, storm, I believe, the~, that am :'eaSOll-
able and on the safe side to ssume that the actual con-
structed openings being 7.2 times in length uhe one tough
nhich I have calculated the fio, that the total run-off
durin the height of the sto:m was at least 3 ~/3 times the
~400 cubic f et per second or 18,000 cubic feet, equal to
1500 cubic feet rD~-off per lineal mile of track.

From ImpeIial Junction to 'ecca by r- il is a distance
of 42 miles. In this distance the S. P. .~. had in its
tr8,c on January 1, 1905, the follo',:ing\later o'~enings of
8 feet in length or over,
2/8s 45/10s 4/12 1/2S 15/158 37 16s
141258 24/308 7/328 4%37 1 28 1/,40
10

/
458 1 48 3/,50s 3

/
60s ;1./64

/1 75 4/80s 3/90s 1 96 1180 1/200

and 2 210s. To t is should be added· large num er of boxes
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and pi es Lsdd. through he ben': but;' climinatill[; the so, ~.je

find. a total length of 'I.,ater openinGs in the ms.Ln line 0~

track bo ti ecn Iml)€lri.:-.1Jm1c.JeLen an: :lecca 0~ 5270 fe et 0_

125 feet per mile on the branch. This is made ne co ssary

by the mountainous area ai.nod and re1!reSOll'~S, I believe,

e. fair r at i.o between 'che Y'Oar eae , that is, if the ctcain-

:::,ge+h our the Im-ej~is.l :BrD,I1ch 1("01500 cubt c fe et per sec-

OD.!lper lineal mile, the drainage th:tough the ma tn line

\10u1dbe eluring the .arne storm 1 2/3 time s this or 2500

cubic feet pe secona.. er lineal I i1

or the pur pose of this estL:ate, h0170VeT,I assume

the ~'ain ~e dDTin&this ~ebruary storm 1as the same ?er

lineal triLe all ar-ound the sink or 1500 cu.ft.per second.

Tomthe Alamo iver to kecca by rail is 54 miles. rom

the maps, I assmne this to be one-he. f the circumference

or the tot circumference to be 108 miles; 108 miles mu1-

tip1ied b~ 1500 Lves 162,000 cubic feet ier second as the

total probable run-off entering he Sink !lurinG t e heiDt

of the storm. h1s i.ou.Ldhave continued., of couvsc , but

for a short time. Had it lasted 24 hours, it 70uld have

covere!l the be of the sink 3.4 feet in depth, tmich is very

Lmpr-o babLe; but it cOl1fir"s the 'eason<-b11~css 0_:.. I\jT nrev:ous

estimate thpt the tot run off of this storm of Feb. 17

and 18, 1905, was su ficient to fill the sink to a de_t of

2.04 feet.

The heavy rains of the r evt ous LUgust mur t have

r-un 0 f_ at least half as 1:1uc11, but it i-;'1US t be r-on )mbcred,

that as soon as tile \7[.'~tcroour ecs Leave the mountiac.ne , t-'oy

spread out in cha.l11Lls,'1aduru.l~· inc_-easins in i ~h, end
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dimini sni11g in Clel)th unt il ti.1CY reach the fIat smooth 8101:8

of the basin pro~er. Here the \vaters T ou'Ld spree,d out into

a very thin sheet movi ng slo\7ly toward ·the point oI' gre8;~est

depth in the sink, '.:hich f--'om the tostimollY of Shernan 9..nd

Dubbez-s is about fi ve miles ,.....0;. of al ton. :!?ravi ous to

August, 190ft, there had l)e011 no gGllerel rcdn for man,y months,

conaequ errt Ly the bottom of the a i.nk musf have be on d:r:y and

would hevo ta}.:en u2 much of the AUGUst rain whi ch '.70111d then

have ~"""ainea. gra.dually to the ext reme bottom. Also the e v811-

oraJ,; ion in Augu:::t fro1il this she et 8"1.)1'oa(1 over tIle bot tom

'"loula.. have been excesSive, and '::ihile we have no e act rec-

ora. of the (tate when wat or bcean. to a ppcar' in tho ext reme

bottom, I \Iould harcn-, expect it to zea.ch the l)ot·'-om in :::ny

amOU1l'G for several clays,perh[l.}?s week s , after the st or m, and

it is probable ths;G ·~his CLlO-lll1-Cof watol~ alone at this ti::1c

of year ~ould HAVS bVAPOR~TED so quic~ly that the Live~pool
Salt Co. wou'Ld not have be en injul~ed, out this run-off fl~om

.I~hohe av,f ra ns was augmorrto d by the na tln'D,l se epag e froTa

tho irriGate d lands to the SOUj~11,-:hieh I f'Lnd to 'be nov 120

cubic feat per second, e~ual to 7200 acre feet pOT month. Ey
the excessive waat e from t ho ir'C'iGatoct Lands , ue to tho

fact thcb dur Lng th[. t year the user of wabe r l'lo.icl 50 ¢ por

aore and the wc..ter was not rae aeur e d -to h trn. And also by

tl e oxcessi ve amount of ovor f'low water runnt ng into the sink

throush the l~e~l?ivel', eluring tho morrbhe of july and August.

1 ve no way of determining the voLt l e of this flail as

meusur cmorrte were not made. Duri:r{,; the flo 0 1. of 1903,

meaeur emcnts of the Tev., TIive» . ade by ~cadhous e, 811o\7ed that

2700 cubic feet per' second wero pa~38ing Caloxic o. F:-com my
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reeo LLect ton of the hoi.rh t of \ 'atel~SUi'face in the river

dUTing the flood of 1904, I estimate that not less than 2000

fe8t per second was passing C9lexico. Dm'i:rl[; ·the yee:r 1904,

mca.sure ..011t of t.i10 f1 0\7 in~o the aain Canal at Han'l.ons itei:«

made by the U. S. Geological SUTvey &.l1d be g.i nn Lng with Juljt,

1904, mee.aur-e.jerrt s of tIle water onte r ing Col. i for-n i a t.hr ough

the various canals of tho Imperial System were made by the

same service. From the se record.s I find that the volume
~_lJe

of \1ater entering the Can2,1 at HarrLone fr~m ~a48th to Sept.

24th varies between 868 cubic feet per e.o ccnrl and 209'7,'7i-th

~ TI~an of about 1600 cubic feot.

In order to acour out the 8i t d.eposi ts i11 the first

four mile e of the main can ':31, I wa s anx Loua dUTillC tho

flood. seaf30'l of ~hat year, 1004, to cVIry t'r'ough thc.t part

of the canal E.G leree a voLuine as ros si ~')le -7ithout cna.&!l,"'~T-

in€; OlU~ st:i."1_W "ru re e near Cel.exico or causinG 8.J'l amount 0 f

lias be to enter the S'?,ltol1 Sink tht):'G ·.ionla. en dange r t"le :plant

of the Liverpool Salt Company.

Carrying out this idea in the S'.91~in'!?'of 1904, I cauo cd

a wa::;te gate to be built about "en miles 'ocLow Han'l oria , Julw.t

I be Ltovcd ouLd carry all SU,l~l,luswater in' 0 the 3.io 1?ara-

dO:i10S and theuce t.hr ough the Ha:rc1:r to the gulf. The \vg,"'te-

way consist ed of ci r;h-c openinGs or 1)8.yS, each 5 ft. in

\1id.th, 8.110. the f1 ocr was p'l.aoe d four feet below t;he bot t om

of the main C8,121 as ~'nen bu l l t , Dna oven \l1.th Hllat I Lrr-

This is

the sate mentLoned ill the testi' ony of :.Ies81'S. Du:cye a, 31181"-

man ana Dubbers.



I ostiillB..ted the • moun t of water er u Lr e d in -ehe Valle.

t~lat SU::1:-·.er 0. t 8,." pr-oxt ma t o'l y 1000 oub i c fe (;:!t per s e co nd . :21113

records 0(' vhe 1J. 3. Geolocical 3uTve:r, before r ef'e rz-ed to,

110\, ~i:'om, :iardy' s measurements thc,t a mean of a~"pTo:dmat oly

00 f at s enterin'" Col ifoTnia th:~ouGh tho ver i ous oaria'lo

during July, August and SCJltembar. On Augu..:d; 3d, . D.

~.ith, for -t}lC Geological Survey, moasur ed the amount enter-

ing the msdn 8,t Eo.nlon8 DIlQ f'ouno. l64G cubic fe ot per ae cond ,

On the same day, he measured. the wa:~er par; in.::; tl1rO"1'" 1 the

'fia::''Ge gate end rri s reco:tcll3 sh oi 609 cubic feat; 1037 ft.

WCTe thell passinG to"i.'al"ds Calexico.

and ovapo r a't i on bet'Joen the head.c:a-tie 8,.11.(1 Ranlons vms in 1003

es't Lmated at 150 cubic feet per second It is eviDent ~hon

canal durinG tho summer flood of 1004, ouLf ' ave found its

way to the sink, except tJ:lat \lasted b~~the muuua.I compnri es

and the rur-off f~om secpaee.
The CalifOl~niD. 1)cvelOpl;1QIlt Company ha d bu'" one waste-

'way in JGhe Valley, the one from, the main canal a t '~he five

j~tes near the cent r of Sec. 36, Tp. 16 ~., R. 14 E. As
e i701'0 not measuring the "{later that ~ear, I am unab e to

'1VB thex!l)ul1t of suu: te '\jate"" -CU:Clleo. tJ:rcoUCh this gate dill~-

1r:[; the yea:r 1<:V'4· Often it was none at £.J'" . .x. "l1er-

11011., i11 his testimon~~, st.a+e s t .a t o"~"Dec. 14th 110 visi1;ed

this gate ~ld estin~tes the anount of waste at over 100

second fe t. This is ~uite possible, as w lriLe u"ually at

this time .Lheusers required c 11 of the TI tor we were bri:ng-

ing tD..l'Ol1 h , we had on Dec. 9J;h at CuIoxac0 , ill tJ10 sout":ern



part of .Lhe valley, "7here t}le major portion of the il'l'i[;D:~ecl

1 nds lay, a rainfall of 42/100 of an inch, '.rmcIl \ auld have

lessened -the a.erlena. for WD.tC:C and per-Ii ttoo. thaJ
.,; amount of

waste.

If it is conce ded, hov eve r , that The California. De-

velopm81;' t Ccnpany can be hold resYJoTI8i ble for only th& t dam-

ilce clone by its waste rrat er e , I am \lilli:!Z to admit an aver-

age \'Taste of 100 cubic feet p r second. Ior every CLayin the

yeL~, for thiG reason.

Ri ver reaches the .ink, it epr ee.ds out in a ~vhin she et over

the sur face. I ulHlel'stD.na. from :j. 31101'":18.11' e to sJeilJony that

the Live r :po01 Salt Company I s land s are 0.1], ill To-\ns Iu]? 8,

South of Range Ie, East.
tI1e 8i111;: cover-s an erea of 80,000 acz-os , apl'roxin1'3..tely.

The aver-age d.aily eva.poration for the year at Cu1ex-

Leo is 27/1ca of an inch. 100 cuba c fe ct por second. Sp-C88.d

out 2?/100 of an inch in thickness 170uJ.cl cover 0111;;- 8810

acres.

The eve.poratioI1 from a body of 1.7aJC0r c o'vezi.ng tine

80,000 acr-e s south of ·tIle l['JJds of the LivorpooJ. Salt Co.

woulQ be closely 900 cubic feot per socond, ~eTIce it is not

liaS. i bIG that the v.as t e alone f'r-om the system of the: Cal-

if o r n L a Dove Lopmen t Co. co u Lo have r e acho d the 'land s 0.(' t~le

Liverpool Salt Co. dl1.:cinr: the year 1904.
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lTD liIS~O_ Y 0 ...

As to.ted in [ previous po..rocraph, I 0,1180<1. a e-

ay -'0 be built ten ··.11108 dovn the c[Q18,1 ill the s ri11G of

lSC4, Ln orde r to a'l Loi f' larGe voLume of i."later to lass con-

(iil1uously t1IL'OU[~1 t118 uFcer fo ur 1.:.1100 of J.:;h canal, QUri':!lL

the eummo'r flooel· As S!lO-,YJ: tgis ria te\lay took the SlL l·lus

during "G1.8uumor awl allo\le J. no '-,ore 30 r-each OUT c i vel' sian

"'tea nO·-1' C Lcx i oo t hr,n liaS required.

Du:cillG the fiooel . caccns of 1901-19C2 a11('1 19('3, xte

11 a aJ -;owe d 110 mo're I.7D>terto enter 'ella hesL['&.tes at Han l.orio

th.....n was :::0'lui e d "or use in t:he valley, 8.ll0. the c ana L -t1IT0ug11

the up:t!er fOUl' miLe s carryil1g' small amonrrb oI' the heavily

silt-laden flood aters, ..ouLc no+ car:ey it a.J suf'icient

vola c.i»s to r)1~8vel1t s i-t dop o sri ts •

Durinc the orop seaS011 of 1903- t, a ceneral sh oi-t GO

up, 1 -"'OUi' nriLe., c us cd a heavy loss -co the f£'.rmors '1<1 to

tile C lii'orni8. Dev lOl)itl 1~ Co. S v-eLL. Our d-~edsers

were at vor" , one ·",1;"'T':.fJ',i:le: to remove t'c iJt; the o+her

ex-~erldille the canal to a conn ct'i cn \lith a uell-te:2inecl

br-anch 0.0 the Alamo Ri v er , ill or de., that ..L he Ylate'" might

be confined in 8. ne.r:COil channel, and avoid the excossi ve

loss by evaporation end. seepa[:e ""h",.t }1L".Q oc cur+ed up .o ""el1is

ti~::8, due to the fact that from a point about ei,;ht niles

beLon Hanlolls, the water flo .od out over the country" ;[o:r:'i:1inS

a l·'Me or SrH"mp, fromy;hich it .c'Tadu.all~;l f'oun d its 0\",11 "ay
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to the AluJl!o channel. The hydraul ic machill e -'clla t ·.las be-

1,ne; use O. to clean out tIle 11];per f'our mile s l'l'ovod GObe in-

clarluete for the work" ancJ. I e..tLempted, durins tile -urmner

of 1904, to SC01..U·out the canal e.s shown before by tUl.'ninc a

lare;e volume of wat or in at the head and wasting into ·~he

l'anldonGs. At first this plan seemed to work ['nd in June,

frOB SOUl1.c1in[;,sI made perc onally, I estimated tiho canal to

be trIO feet deeper than in l.lay. In Jul;y, howovo:r, I f'ound

that, oar-ry lng aPl!ro:;dmately the e ame vo Lume of water, the

cana'L had again silted up, and the bottom vae evid errt Ly

nearly a foot hi roller th in ~:ay.

I then employed in August the steamer Coohan., and mak-
ing her haul a heavy (h~e.g, ;, rked. her up anc.l down this upper

four miles in hopes thn.t b:'7" stirring up the bot; Juomsands:

tl1e water rrou'l.d keep it movi.ng . This plan was e. failure. In

Lhe meantime, I had brouglrt the :Big Dipper Dre o.[;e back to

help in movi ng the silt, but soon O~~Le to tho conc'l.us i.on

that it wou'l d taJ.{e her until February to make a channel

large enough to supply the needs of the Valley·

Judging from the gauge readings of the river at Yuma ,

I expected the water to fall to a level that v.ou'l.d cause a

greater shol'taGe of \later in the Vo..lley than obtainedtlle

previous year. I bel ieve that such a ShOl·t:J{;e vrou.Ld ruin

many of the i'armol's of the Valley and. the California, Devel-

opment Com;)D.n~r, as viell, and. hence, ~fter conouJ.tation ·with

mY ae coc'ia't ea , He decio.eci. to do the only thine that cou.Ld

be (tone to avoid a serious shcr tage in ·LheVall ey, namely,

from c. l)oint "below the silted iJortion to cut a new in-tc.::e
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tQ the river. This 'ilaS done in October, lc)Otl; -,e 0bjec-~ed

t doi.n; it for t~e re8.son that ;,"le had no authol'ity from

Me.Lco to do it:; nut il the COVel'nY1ent had ::.:;:2.roved om:

lans for a contro11ine; cate. But Vie had 110 time to get

this appl"ova1 or "ouilCt the bates. It was a choice of tl70

avils, and we c!_ocided to make the cut and settlo with :':ex-

ico arter ar d.a ,

I doubt if any one cormecte d with the company at that

time, or any engineers who 1ll1derstoad the eond iJcions, be-

1ieved that 'ne were Lncur r Lng any danger of turning t:ile

river t11.1'ou[:';hthat channel. Durillg the seasons of 1901-

1~OZ-1903, I had cut a byo-pass around the old TIooQon head
e;o.te in intake :no. 1, at 10\7 wat.c r , in order -1-0 increase the

\linter flow, and 118.d successfully closed this 1J8.88 on the

approach 0 f high Yl8..te r . This, togo the r iii th the failure

of the :past SUlilITBr's attempt to scour out the upper cha.nnc'l ,

leAcl.me to b lieve, as it did evoryone with ilhom I he.ve (lis-

cus sed the matter, that there ,\7 as no dan,:.:'o.r of excessi ve

scour, end that the channel cou'l.d be dammed oefore the ap-

proach of the sunrr~er floods of 1905, even thouSh we could

not get a Gate in the intake durin£, tne winter. ~lis

we could not undertake until Mexico had a~Froved the plans,

nd while these were f'orwar ded to Mexico in Hovomber, 19C4,

they were not s.ppr-o vod until Decomber , 1905.

At first, No, 3 intal:::e did not mate rial1y Lncr oe.ae the

SUll1)ly in the moLn cana L. T-d.ce it sil to a. up £.l1Cl t-.::ice I

dredged it oarta Finelly I decided, in Docember , -[;0 close

intalces one and two, believing that by so elaine; I \70ul6. craw

water through intake Ilo . 3 at a nuch greater vel.oc.L'~r, end

\!ould. This was partially successful, assc our it out.
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i.L scoua-ed out the channel to the bottom cut "I1ith the axe gel',
, t;hrough

but the amount oomi.ng i.nlb the one opening \.8..3 SOY.lC less

[;118.11 thr01..lCh tD.C three.

·On December 20, J.904, (see GeoLogtic a.L Slu~ve~r report,

Pro gze '8 stream Measurements for the calendar yoar 1904,

'eo 28) ue uore truring in at the three int~kes 899 cubic

feet per second, nith tho gS.U[;0 at YUTI12 ~~ecisterin€; 19'.

Inta~s one and two were' closecl on the ~~3dof Dec.

On tho 28th~ from ~he e.sme auLhority, the discharge from

tnbako No:3 was 07 cu. ft., i'ti th the YU!.1t:? .. gau ge reading

18.3. This conclition was alarMing, as the o.ischarce . as

insufficient for tne use of 'C11eValley. I then had tlle

(lam remove d ther e froEl In.take II0 • ::;•

On Jam1..ary 12 (sam a uthor-i 'by) vri:ch ·~h0 YUiB. gaUf;e

registering 19.2, Intake !To.2 ~!as Ciiscnargins 380 ft. and

llo.3, 520, a tot8~ of 900.
On the 18th of J~nuary, 1905, the river at Yurna rose

Lo 2::5.8. Natu.:'ally, I oxpect.e this floo Ct ' ould d oepen

nt ake iTo.3, ana. leave us euf f'i.c i.enf carl'~ ing capacity v.hen
, . ri ve» fell to ito or {Unary low wate r stage, but on the

each of January, 'Iith the Yuma rod. at 19/75 Intal:e ITo.3

G <lischar:illE:: but 550 cu. ft., sho. i11g that the carrying

OVlIacity of this channel \ D..S oliC-ht1y Ie BS than before "GDe

."'h wat er of the 1 ·th. This vas at the th18 a ...:TG at

Lsappomtmerrt to 100, as from tho history of the r Lvcr I

jmew tIle eha nees for a ri se in eb-'uary wer e about evon,

t.l· in [.•.11 pr obal ility it woul.d be of but <hoi..t dura'jiol1.

d. the - ivor wcu.Ld fall ~0 18 or beLow drrcing the monLh s of'
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Karoh and AP1'il, at Ythich time r.oul d occnr the ~;re[·,'tcst d.e-

d for wa'!.; e r .

The riveT r emaLne d, . Ol;iOV(11) at Ul)liCoxiY:'[iJ..;ely tIw

~a Leve-L un ziI lfebrnary 5th, 'hen it 1'028 to 2C.:3, 811(1

len began a sorie S 0 f flo ods nithout pr cce dent in the his-

01' of the r Lver . On F~b. 9th it rose 'co 28.75. On !lLrch

, it was at 23.9, and v.Iri Le I s·~ill c::;q.e(;-ted it to fall

lOll 20, I be lieved it vouLd remain hi~'11 onou jh to fu:rrds 1

tho amount ncecled tlll'ou~'h illta};:es 1 and 2 and I deciued to

oso lute.ke :To.3. At -this time it lIas not over 60 ft. in

I.loU h, nor vas its bottom more than one f'o t bel ov the b'l'ade

~O vhi.ch it was origino.lly (lug. '.7e nttompted to close in

ch by the ortinary method of a pile 2. 1«1 brus h c1yke whf.c h

ha sucoe SSDll1y' used on t 1 ee different 000[' si on>, in-

sinG Intr~1l:e No.1, t·,i.ce against as z.ceat a he ad. of water

"lie now 118.11 to contend \7ith in Intake lifo.:3) but on Ila rc h

J h tllG river rose to 0.3, the hiche st point r ea che d

nee the f,T8a t fl.co of 1891, and S'./eIlt a....7ay t 11e wcrk .

Anotl1er a tte;urr'G was made and t!18 work SU81)t 'lay by

l' flood of pril 14tn, "i'7hich re[1,oiled a hciC-lc of 29.65.

At the time the company waa pl"actica11y uitho1.1t flll1cts,

cl all a. teml)ts to sccu.:re a loan IIl'ovill[, U11av i1ine,

'-nine more was done until aborr'i. the mi.dd'Le of I1&.y, . :110n

I/he Iml)Cl~ial 1:.'ateT COI'll 11YlTo.l adv8.l1ced t _8 company ~·5,OOO.OO

10 be experide d in anct hor effort to olose the Intake Defore

~h0 June floods could come 0 cwn the rivel'o?Gr8onall~,r, I

d nO-i;hine to do with -':n.is effort, as I ..•..~.s in lIm Yorl:,



u.ttompti:nC to carry out; -till e concU ~ionB of a: OJ en t \7ith

ovidin€: tho control of i t8 afft. irs shou'Ld be 10It ':o the>',I.

C. !T. Perry VIas in char ge of this effort to close the

'b~tke, 8.11l1 he \78.S in daily consultation iJit:;1 ThOi:lUS Beach,

ho supo intendent 0 f " tel' Comprny ~~o.1, nhic 11was fu.:_-

lJl1ine; the money, and in f'r equeut ooneu'l ta t tcn r:itl1 en-

noel'S of the S.l? R.l1.Co. which company was "}1

l.urmed for tho safety of t})eir tr[l,ck. 18tp,On June ,

1118 retu:cnect fl'on l'ie'il YOl~kJ I .ent to Intake - r-O. The
gauGe at this time reeisto red 28.95. The o coun-

J Y beLow Yuma Has under water. It was Im~o8sible in oon-

lee to pr oae cute the \701'1;: " it 11 any ho pe 0 suce es s, end

OCUJod it to oe abandoned

1I.r. Duxyea crit icise S not only ~'he plDn of this ettorn.pt

the vi..;or \lith 'which it -laS prosecuted.

the eround. that eny effort 011 eny l.n at that tine l.mst
•ocs8arily have been a failure •

..hen the '.lork began, the co...w.;e at Yuma recistered

J, i ith every lli:Obo.oiJity that it vTOulo_ c orrt inue to rite

'I f'Lood height in Ju. e. All the force or 0. hil1el'Y

lld. men that could have been cr owded on the wor-k eould 1 0-(;

lvositly have completed it until f"cel' the eunmer flood ha d

1){J,. sed. I objecteo. to any effort at this ~;i1r1e as useless

to of money. IJr. DLu'yea states tho;!:; he visited this work

J1.1118 5th End that t hc wat ers \~IOre at meclium c icht. The

gaUE:e ~egi8tered on -'chat day 28.35, Ylhich 11Bi5'l1t hud

ToaeheCi but five times since the gaue;e was es 'Lblisffi cL

Yunn in 18'78, l1['.nely, once in June~ 1884, \;'11on it ree,a



•n; once in ebruar y, 18S1, end the other three times \7 1'8

the :Doods of Febrv..aJ:~1", ltarch ar rl AlTI'iJ of 1:';95·

When this VTOT:{ bc[;an in L;D,y, Intake ~To. 3 was dis char£;-

Itt:: over 4000 eu.ft. per second, and the st r eam 17as risjns

So sumne r flood" \7hich was pl~obably less tha n <1,0(le.ys e,\7ay •

• Dul'1Jea seoms :';0 thill1t it coulcl ha ve be en closed. nithin

a time if the work hed beon prosecuted more vit:orousl~r

1 on ~ sliLntly difforen± plan, and yet in his ~roposition

u ,Rando1rh, in Oc 0'001' of ~lC swue year, hen tbe ~o~al
c)wof tho river was less than 6000 eu.ft. end falling, he

wis e enough "(;:0 ('tc"nand 90 days to do the work, and woulctn't

t' .n+o e that time. This effort rra s aba nlo ned on June

'Oth by m~r orclers. On the 20th of ,Tm1.o, lIT. RandoLphj Lri

ooordance vzith OlD: agr eemerrt \lith the S.P. Co. was eleated

"dar:;:; and. Genera.l IID.lla~:er of the California Dev810pment

OOII:puny. It was -(-;henaaci dod to make no fvxther effort

,I.il the summer- flood. had passed It be gan to receClo on

auno i~th, end on July 9th, \lith the 8.ugo at YUille rea ing

.G~ 'n the river discl~~8ing 35,500 cu.ft., G5~ of which

n Goine; into the canal, forces \181'0 star ed on a. new plan.

Thj,u plc,n \7aS the construction of a liGht diverDion jeJ.;ty

r 'om the upper end of the is:Lcru. oppos ite IntaJi:e ira, 2. The

u~)Ory of this j.Lan vms t'l1o.t "c}10 r tvez mlfht i'OJ:'Tfl a 'bar 1)6-

}1(1 the obstruc-'-ion and le,rgelj'- do tho 'IiOr1 .•. of turning it-

f e f. No one ha much faith in "elle auc ce Be of the plan,

'I i' it was the Cluickest an@.least OX-PC" sive plan pr opoao d .

l,i other pI could De car rl eJ. out in tim.e -:;0 save inun ua:[; ion

s. pOl~tion of tho S.? R.n., SlId it was Ctecidea. to attEr. t

I was por nona'l.Ly in char ge of t118 or-k , £'..110_ cpent over



~lf of my time on tno srolUld. IThen I vas a-.7ay, it "las in

'be at fi st of one 0-'" my a aai at.an be , GeOl':-'O Se:~. ith,

o had bo en -I/ith me for e ev l'a1 years; afterrle.rd, E. R.

i as had charge in my absenc e . 1l:r. Duryea thL~ks this

,k "as not p:rosecutecl VigOl'011S1y 01l01JEfo.; he says vIe should

had. mor-e pilew:ivers, and yet f'r om his own tes-Ci"'1lOny,

one uri ver ke:9t -17e11 ahead of the br uah U01'" • In the

in of br u sn and matie'r LaIn , I \'"TaS using alJ, of the aveil-

o f'oace of s 'ieamer-s and barC'e 8;1 with men enoug h to hanill.e

Ihl3m ili'~h tho J.0ast 1)08 ible delay. On July 30th, IJr. 1I.:i!.

, replesenting llr. Ranrio Iph, concluded "i7itll me tl18:t it

less to pr oae cuto this a ttei'IT~t fUl"~llCr, and it was

bandone d, -•.»: Dur yca criticises tho char ac L01~ of iJ.inC

d on this '7ork. I had 011 hand plell ty of Ore,~-on pine

Where a cobbonwo od 'would Sl1Swer equaLLy as well,

J. used it in prefernHce. When the \7ork was abandoned, \7e

Ima. a large numbe r of pine piles left, hoy! mal1~rI do not

It \7 then d.ecidec1 tc .1011Etl'l.lCt a large gate at

side of the intake and 00011' 3000 feet fr om tile ~i vex ,

t 11 ol1gh \lhi.ch ~:l:o wa:to:c .rou.Ld 1)0.5 t11I'l1ed. With -he Vlater

int; throug}l thi~) bate, -:;he intake cou'Ld be darnme d . The

t 1.......'1 at the time \7as c.Cl'eOu. to by all pal'ties di::.-edtly

teu., vzibh v.hon I 'Calked., a s the most feE pi ole pl.?n.~.r:c.

doll,h decided to 8,' opt this }lan on AUB. '1-th. On Aug.8,

i 1 beGan leaving Los Anc;eles 011:cush or d.ers. Tho ox-

~ 1 ~. "f' It.J..' -"'.L':Lon :Cor the c:;a\/eslrovel mo.:e «a r 'lCU' cna.n anGlcJ.:p8.v-



ed, and ".re had much trouhl uith om' UToctge1', 'h.i ch c. use

Ilela;:l· On September 15th, all of the ma'tor La'l 1 ccessary

r.as on the bl'ound. A b~le-rass arouncl tho sate site.=.; he.

beon construe lie d. \/0 line 8 of piling were driven across

the Ink ke l:)repe~~ry to deli veril1£; all of the i7at er t}rcoHSh

the b~re-pass. On ':ihis date, sept e bc:r 13th, I.:T. RanD.olph

de cLd.ed Y.d.ch me tha-(; I conld not at tend to Jche cen.:ral bus-

Lnes s of c:Jle compally and e;'ive the time necesiJary -(;0 ehe l~iver

work, ~nd ~hat i't was be st to llt sonee ne eIsd in 0118.1~ee of

vile 1'i ver ·~701'k. On the 16~~h11e f'v}'J.'D.n.':'e<1 "'itl! I~". 1'. S.

Co.; to take active charGe of t11e G.iversion or k,

On Oct. 11th, J.1r. Randolph decided to c..1:G1.11c1on c"i1e

gate Lan i'or who.t is lmoim .':1.8 the Edinger dam, an a. on the

13th .zor-k began on -';his dum, . hich was to consist of a oven

mat t f'ounda t.i.on 011 vrhLch a SU1JerstrucJ:;l..U'e of }!ile:3 and. brush

sie» .1':;0 be oree ee d, of sU.f:Zicicnt eur en t"'th to r-a ise the 178/.;e1"

and foroe i';; Lrrto the channe L east of' the Island. i:Jork was

pro seeuted on this dam with ell the Y:len .9.110.equLprto nt that

could be crowded on it. Vll1c'"her it "ould he.VD )0 on a sue-

cess or not, neither L.-. Duryea nor any other man could tell,

but it was apparently solid and was forcill£; a ")ortion of t:t.lC

.raber down ;,ne east chan neI \711on, 011 the JOth c..o.y of lIo-

vember , the river :;"03e to 31.3 at Yuma and ellTrie'a\7uy .I'he

work and tllO ul):por end of tR

l0 131 .nd , ac;ail1.s·~ vihich it ViaS

beine built.

The question 'bhen ar o20 \"lith t'w.... P. ms.~1.a:C;·1ont as

~o Wl1oti1er Jelley" fOu1d Belvar c o m1~1 1:10re mcn oy , O~' whe tho r they

woulel abandon +h ~ effort co COIl '. 01 the river 2no. ::ebuilcl



of tho Gate p'Ia n, Hew materials !mct to be Botten, as

25 ;

their rack a.rounct the Sin1: ut some point a'b ove sea- eve 1.

the .mate'·ial ordered. for tl18 i'irst B'flte had eilJ:lcr 'be en

useLL in tb.e Edincer dam OJ: YiUs'heCL oxray by t118 lIovon"uer

floo d. The cute now had to be made much 1ST ger, as it

-
.•..'...;1, 190oc.• T",'11en ;t '[001_" have +o Q~l'c<c~na"~""'"Q J"'~~("·o'~IJ.L ••• " • j ••••• u. _~ v '-' J. (j'" c.;, -'-"'-'- t, ..L

volunie Of \7ater in order to effect control than the f .r a t

Gate wh'CIl it was e stiTJlu-::ed. aJG the start could DE be "11

completed in lJovo1noer, 1905.

10rk of d~iving pilJS for the foundation W1Q coffer-

dam of the nev gate comrscnc e d on J2ll. 8th, 1906. An elec-

tl.ic lightinG plant was set up and ilOrk W28 rushed night and

day 'with as 1m~Ge a f'or ce as could be c.co\7(1eo. on tll- wor k

charge. On r.J3.rcll 15th, t he ri vcr ~t YW!1arose '~o 27.55

I estublishe d my lleadCluart )rs at the \70_k all cl took l1crsonal

and great J..y delaye d Ghe Yior4J:. On ~.larch 29th the River

again rose to above 28 ft., but no ve rthele ss the structure

'was practico.l1y com Ie'eed on AlTcil 13th, but the river 'lIas

too high to attempt to turn it tlu~ou=.'h the s trruccur e , and

1t ~..as deci ded. not to attempt +ho :LinGI effort until the

tl'c flood bad pD.-ssed ill .~ugust, it was 2600 'p'J ..•J. <J • \7ide,

SUL~Jer floc of 1906 h~d passed. This (toois:;, on Ims 'lise,

as the water diQ not fall illltil October ~o a poi~t ,Dlorc i

would have been feasible to 16ss tho entire voLume thro ugh

the s truc t'tJr e . In Jnnuary, 1906 ~ when this wcr k be~an,

the intake. t the pro90sed dam site ~as 600 ft. ~i e. Vilien

a much more elaborate method of turning the nater throu~u
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the gate "US d.emanded., and t he , • .2.Co. docidod co I;u'-l 0.

S ur , from thoir me.in line, 8 m..Le e in lengtll, in or de r to

f'urn Lsh m£"terials and ocu t rsnent . hi \'IuS one, z.nd. the

rosul t has r oven Jcl1at at this tii:le it was an abao Lut e

necessity, and ~he closing, nhl ch was fin ll~- e' "octe d on

10verl"'..,€Jr4tll, -'ould have failed Yrithout Ch3 r, \.. sur. r-ob-

ably ~he c Io s mg cou l d nave been cf fc c te d in . he fall of

1905 at a ccmpa: u-cively mall e..cpcnae , ha the sI'ur

trae een ~milt thol1 but it must be r emember e d . nt tiher-e

\70.8 but ver:y litt e pr-ece dcrrt in engineering history to [,11ide

the men Iho :vero res one Lul,e for tho success or failu e.IJany

d.iffelont plans and i eas were aubru tted by on;-;inoer s and

othors'uho he. be~n on the round or read about it. Lost

of the ere vision ry ~ld cust ~si e. ome ou side i e~s

TICr0 adopted. he management un oubte ly o.i tle best

i oou d and availe i tsolf of \i iat it bel ioved to e expo r t

mOilleelBe •

ez-ao na'l Ly , i not talk to I~'. Durvea in Octo ber ,

-8m dint:· hie - ID.1ls and idoas of closure. lid not s eo him

at t:ha:b ti •.'le. h' Georg e Se:.:smi th, '.,ho was a t Yuma <luring

'.-. ])urye 1 s visit ill October> sa 1 1r. Durye a there and

came from her e to Los A:ngeLes on Oct. th, to tell me of

l~ DU1'yca'~ objee~ion to tle EdinGer dam, and of his uilling-

ness to un ertake to close tile break an urn the r tve r .

a ake e .smi..L rihat Du yeo. I s Ian te», and he state that

Duxyea r e fused to di vul.ce his l')lens, sayins c 1.... h.Ls i eas

were his only ca ital. As I had ne vo r in i:ly eX! erience

heard of a case 7here on enGineer '_'0' used to d.iscuss his

s br-u iur a L plans -.i th an omp'l oycr 1.U til a e orrtr-s ....c v had be n



r~d.e, and ~S I lwd not then no have not 110\78.l1Yinfol~·c·la~-ion

that; wouLd lead me to beliove ·'...ha:b- . Duryea ro.d had

E,Teat ex:perience ill a \fork prebon-'~inc tile difficult;ies of

this ono, I be1ioved his )l'oposition to be a .fake, &.11\.1as

Mr, Randolph was in Los Ange los at the ttme I ins-~ruc~e d

Se::smi'th to see R- dolph l'ee;ar<linc; Duryea's y.copos i tj on. fIe

did so and the Lesnlt is, I believe, outline& in Duryea's

deposi t on. I have novel' sa en his rrri tt en l")Y opoeit ion.

On M.r. Duryea's visit to the Intal~es o'~ Febl'1.1aTY l4.-bh,

men+Lone in hi s d.eposi t ion, he thou£;··t IntoJ-e .J'). 3 should

be closed. I \"las 1J1l\rilline to «o this at the tii'ne, as,

judGinc from the past his~ory of the river, I fully believ-

ed that -the water ~rould soon f3.11 to a point whcr e the' e

would bo no waste into t2.J.eSink, and that if I closed in-

take 110.3, thel~Wwould. eur e'l.y be a shol'tae;e of water in

tho Valley. I so stated to him iLnd he re lied th. t temIJor-

o:ry contra 1 line: 'INor ks of br uah na--'ctand pilil1B cou l.d be

:-..u b in 'bhe Inta:;:e that would. regulate the \7a.ter Gomins ill,

at a cost of e3000.00 or ,:4000. CO. I clirl not tllin}o;:

-'chis oxpol1clit1.1··e llece~'.:.ary or wi se >:; I had. every -'if;ht

to oelieve the .rLvel' wou'l.d fall LnmoCl.i to ly n d s-(;,y dovn , 1101'

had I much faith in the success of the plan; out I offered

to -furnish t e money and let :ill:'. Duryea do th vor1: accorc1-
ing -00 his plans> pr ovd rti.ng the Liverpool Salt Co. \'-IoulCt

ei ve us a ~ui t cf.a im i1"'r.1 damage . This pr opoa it ion was not

acceptcu. w .tihe r or not he reforTed it to tho LiveTl'OOl

Salt Co. I do not remember •.



OVER:d'LOW OF TIIE COLO O.

COMP.•1RISOHS :B T'/T:S~l; ':::HE EArs 1891 Al,D 190r.

--000--

\1l1enevel' the su~~f[ce of the 1'i ver rises on the "uma

g8uge to ~ certain elGvation~ a ceneral inundation of the

west bank of 0he Colorado beLow the UP20l' L'"t;ake has taken

~lace. study of the 1'ivGT rold SnUGerecords 8i~oe 1 78

8110-.78that the 'bed of the ri ver as well as fh e elevation

01 the 0811"-8is rising slo\,ly, conae querrt Ly the 1905 overflow

line, as aho. 11 by the Yu.mn. g8JJ..ge, \7bti.ld be S0100 hi[,'her than in

1891.

Mr. Sherman, in his tes"ti;'jlOllY, page 183, states th..:.t in

ono of his visi ts to the canal he ad i ng , \711enthe \7ater l'esip-

tered 22 and a fraction on ·the gauc;e at Yuma, he stood all dr~T

~,:ound. '"elow Intake Ilo .1, but thc:t the waser tt: \iithin 2.11

of the t o:l.)of bank, oonsequently, a l~i"'e 0..(> 3" muet have

cans .d

.£>10w;far tho 'lighest groun d 8J, Oil"; he river is ..rr'10cli 0 I. at

'he br-eak of -, of the "b snk. For sev ral miLes along the \'/est

bank in the vic::'nity of' Intal:e No. 3, "he groun<.l falls r:.wa~7

from the river at a mean yc.te of 7/10 ller 100 feet fo' a dic-

tance of 400 to 500 feet. ~hat is to say, c.t a dis'c noe of 500

feet f'r-orn the banL, tm gro nd sur face is an ~ i.IL:'(,D.[P of 3 1/2 f'e of

10 er than the Dank itself For~' is reason the eleva tiol} of the

top of hem:\: marks the Gel1er8l over-flow line; but as YFmy eha.l lorr

wat er \/~S lead. fl~om the ri ve r "nto the 10\701' c:::,ouno ~ a 18.1\ B

voLume of ove r f'l ow may be run Lno the l~ack COUl1"tl~ i,'ithout

the iI8.:ter £,oinc over the "a Ilks t all. I 11 ve so 811 th is r"213 el f on

8eVCTa~ occacions"
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ccep t t ng IJr. JheI'Dall r s stateman t rs coz'r ect , I r ssume

that the mean OVCL'fl ow line of 1'J05 was 23 T on J.:;he Yuma [,,"Utlr;;E::

and that the mean overflow line of 1891 was ~2 r on t' Q YUJl1U

2;,l.5 or one foot Lowor , I ttach hor'e to a :9l~ofi1e (Exhi"uit F)

of the cfail~ rod readil1[.B of tl0 Yunu r;a"l)::;e for the years 1891,

1005 and 1906, platted to the aame scale 8.11(1 from t~e SSl'18 aL1)j',1.

From this Tafile, a asumi.ng the 1891 over f'Low line -Go o

22 t, I find that (tu.rin£; the entire yea:.~ -thal"e =t: a total of. 57

days of over f'Low, varying :[:;1 depth fran 1/10 of a foot uo 10

f et, 'i~h a moan tlcpth o-r> 1.437 feet fa' -~Lle ont Lr e J'i' e.

In 1905, aSBTI:-minc the line of ovor Flow .o be one foot

hisher or ?3 fe ct , the l'ivel' ouLd ha vo een OV0I' its b..nks

for 129 days, in depths vary Lng between 1/10 of a foot and

8 3/10 feet Yrith a mean clep-th of 3.119 feet.

The tot al, amount of ovc r f'Lo r for the t; \70 seasons would

com:.. e as the pr oduc t s of the mean de- -ths raul ti .0lie o. by -'iJ' e

times, or as I to lL85, but for the fact th -L; "n any flo- ins

stl'eam to no rease the meall ~e:c '-::11 of wate r Lno r ea.se s its v :"cc i t"

and in an overflow of this na tur o, 'hen the ent rr noo into the

Lncr ea sdng the mean Qepth at; the Tivc r bank, . ou'Ld 81, 0 increase

the rate of fall .hLch auld also inc"'case t'18 ve loci ty.

It i <:", hov evex , impossible to estimate even 811IJ1'oxim.s:coly

what the increase in velOCity o-r the over-FLow \7UJ'er ou'ld be, Que

o the causes given.

fDir in assu:-ln[; an Lnor ea ae of 20 per cent due J,o t11ese

cau se e , unl ea c local c':t ",.}.. have -'cal~en:flu,ce in the Lr te r io r

of the cver f'l ou lends that· oul(l dim'n:Lh the veLoc i.t y . Iro
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c1 1" "e ccuLd t e)" ce (j'.t i.loul ~ ..to -:;~lis excej t en i C1'e...so of'

.: S 6.11 }ll'OUCL~ this

little, if my cilD.nse 118.s t"q:e11 rlace. lore '':.'0 a fe\'! iJ ) '0 roads,

a fev mol' 0 )~ 0_ ::, and mal' e sto ex, all of vhi.c 1 \",ill hz. ve c. ten

'dency to remove vo s.::. ta"ion and J:1I:1W the ''1.0\/ of lI~.ter ee.c:'er;

hence, I bel ieve that 20i should be added to "he 485 and -1.at

in 1 05 t e ove::flO'i7 ms at les.st 5.82 tim~s Jvlle,j of 1891.

he astian' arise ....s to ".:hether the I" :ueria canaj, in-

cre se or dinillished the a nount of wate r that reached the af nlc in

£105; •••.1 0 if he 905 ovor n.ow \7aS 5.82 times that of 1891,

rrou d 5.82 times as nuch tex ex have. 1'0 ched the s i.nk in 1905 if

the Im JerL.l Caz 1 had not be en in exi c.' t ence.

011 the 1~91 fl 00 , made
l .o od to the S. O. 011 ug , 15, 1891. l.~. Ha GO od

, as at the time the TIosi ent EnGineer at os

Co.
:eles of ,~e .P.

Thi..,J report oonf't r-us my O\TLl o~)scr -s.vions and "Delief,

na.ll:el;y-" the..t tlle flooe o~: FC01'Uc.I' , 1891, 1:e.S i"I1IlOllil ed or a

Long time bet ieen tl e n esa on the SL...st 0_ the al Lo T and a l'i .;e

of sen hills ly" g on t 1e v/e s t of the la- o. he se Sarll. hills,

Which bOGin in Lexi.c o , ext en ~ nor bh iUiJO CeJ.ifo.1'l1ia t;. bout eicht

mi.Les , ",:here the"t ha.d '·ii'.Jced aCl'OS,~ 10 01 Alallo Cl nnel,

ormine; . tur 1 d m. Tho rc or-ua.r -, 1891, fl 00 d nade a la::e

back of ~his nat ur aj. d.am, c ov erf, ne not Le ss th ....ll 50 ....quar-e

nu e s .

cation and e xt ez t of this lD.._G.

did n t begin to a~pear at Qlton nllt 1 late in June, fOl~
mont IS a ffie r the flood occur+e d , hey 1'01.. :'ne d impounded. chi cl



these sanc1 :dlls unt Ll, ihe 'UlTU118l' flood. of to'H: t ;,/ec'U' "'i ve d,

as sumo tha t; if -;:;ho Binl"'" l' n
>. 1891 11: d bee 11s a tt

L 1 as i

'"hen enoTl.[;h \7uteT was ad.Qed "1:;0 caus e it to ;)1'08.1: tnrough the

The loss by evapora/:ioll a:1'),(l seep"~e in -ellis 1891 lake" uur-

in8' the fo ur l~1onthsof it,,, existence, mu. t ha ve be -n g lal~..;e

porcon'f...S£e of Jche hale. The be d and sides I"IOre of sen ii, '1" t"0

I ould
estimate '~he pereentaf;:'e of loss o" ',7atol' i11 t:. nsit from the

Colo'·r Co :2iver to t~}() J.J.l"col') _inl\: in the y~ar J"'91 to 30/~

BTGa er -'cha.n those of Inter yours, . hieh have hLU a comrarative-

ly open channe l to 1un a.n ,

By this estirrete, ',711ic11I ~hin}~is conservative, the

8.3 tiLes that of 18<)1.

la:q:;e J!~.l,t of it was lost in so npcge. Tho 190 S floods, '\.h ell

they l' eac 110<1t ' e sin' -s vrere at"de d to wat ors all l'oacly ther e.

1'011 data obJecined from the r ec or ue of the .:;.~. R.P..

the water in the Sinlc reached an clevation of Zr;G.77 bel v

sea lovel, all Aug. 3d. 1891. They ah ow the 'bot "tom to be

280.8 be'l ovz and. t}le bot Lam of tie at S l'~'ol1to be 267.9 f." be Low

sea level; that is, (1eFth of riu'cer 'as 4.03 feet and. i,(;s su:c'(>a.ce

nas 8.87 feet below t rack-

rlas -;11rsos, -{-'Ll ' , ••.•. ..• -:» v li ~U, CLop'tn of fou:c feet
oulO.. have be en i'i ve '._

E1 ead ; i " it '; one foot in del')~ll~o n"~ ~h
' v .I,l.ll u e

bed.
mtlcs.The
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Geologic al SUr:vey I.:ap (Exhibit C) i V0 0 the a re a in JanD.aI'Y,

190(., with 3·;, f'e et of rlat,~r as 24.·? aou..c"lre hlilos,I)l'.':.c-'-icGlly

an Lnor 02.. ...•0 in area. of three s"'ua:co miles for oach no c se of

one loot in depth.

From this I os'cima-c e the volume of the 1891 i1 ooel r each-

in£; ~he Sink at 491.520 : ere feet, and thc..t i' 1905 at 4,079.616

acre feet, which ~ uld have raised the surface 32 feet above

the elevation of zUl'fc.ce on J311J..al'Y1, 1905. This must haw
been 8r<fl"oJdmately 279 be Low sea level. ",L•• rise of 52' \loul'

Give a11.elevation of 247, f:com whi.ch shoul. be sllbstrD.ctecl the

annual evaporation, r. Lch is closely 8 f'o ot , 01' the )?l'Ok."ble

eleva"(;i 011 of the water surface i11 t}le Se~ton ;::eo. 011 Jan. 1 r- t ,

1006, would have been 255' be10w sea level, if the Irnpe:cial
Canal System had never been built: This would havo been 12.9

feet above thlJ base of R.R. tics in t e 3.1. track o..t Salton, ana.

20 feet over the noor of the alt ~-:'orks, and :;; :feet beLow

the act ual e Lovat Lon (leteTininecl O~T the D". S. Geolol"ic 1 SlU"ye)~.

The 3eries of ilooo.s, "begin-line in 1905, continued thl'out;h

the ye az- 1906.

On I1aroh 16th, 1906, the YUlE gUU!l.Be reacl. 27.55.

On March 29th, it read 27.95

In the months 0 f Apri 1, P Y an JU..'lC, the di schar £e was

e;reater than evor berol'e knovzn in the llistory of the ri or.

I have platt cd the pr 0fj Le of the GDllge f011 lS06 fro m

January ·~o October on the sale sheet YJith -;;he 18~1 -Bd lCJOS
readill/SS.

The rod re8.Lil1[;8 in this case, hov ever , do not show a pl~oper

C OTIllmT is 011bet\;een the volumes of discl1arr-e for '~he rea "on that

-the :~iver channef 00(1 cloerJ ne d at Yuma, due to a retro~~es:-;ion



fu D. moan 0 one '00 -!:; hi:;her; tha t is, the he iglYv 0 1
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of [,Tc.de back t hrough "ell" o•....nc.1

1905:

a~d Intake ~0.3 QUl'inL tho yo~r

F1'O:1 a conroar t aon bo trre en che QiSClarce measur euon't s fOl'

tho ~..ears 1904, 1905 and 1906, rode by "he Ge0 ocLc aL sur-voy, Le ds

me to be,J::ieve that if this r'e tro gr eas Lon of &'1'<1008 had. not

oc cur reu , that is, if the river dur in::; 1905 an 906 11.0.. be en

z-unm.ng own the old channel and on tne cs't a bl i.ahe d [:racle,

the daily gauge readings at YWila fo~ the year 1906 woula have

r ead a moan of 2 ft. hi,:::hor Jehan ,t l..:y di and the rOo,clillgs

from June to December, in the ~ear 1905, 70u1(1h e e ad

flo od.s vas dimini:me d by bhe in:fl uenc e of the Lnc:- er:,se d grade

vm'ougll n nake :;0.3· I kine; no a l Low ence for this,ho\1cver,

I find ths,t b t\leen JanUEtrJl1st and Octobor 1st, 1906, tho

water h's been ~bove the 23 foot sta 'e for a 'eriod of 86

dEY'S and for meen 0 t 11of overfl orr of :3.03, or it equal a

63;0 of that of 1905 or 2,510,158 acre fe ct, a SUO ficj.ent

amount mak'i.ng six feet al O',;8011cefor eva or at ton to have

r(.,ise the Lake 9 it. :-"bovethe theoretical elevation of

Janua.r:y 1st, 1 06, or to 246 ft. be Lovr sea level.

t is cuite 'oos af bl.e that if tho Ini,Jcriul Canal had not

be n in existence to pr ovi.d e an artificia.l later lay, that

t.ho r osuIt of this Ulll)recedenteCi. series of floo S wou.Ld bE ve

been the S8lUe. It is evident th t the sLuk has at some

past t Lne , and. 1'0bably on more t:b...an one occae.iori, been

:rille ',iith f'r eah IUt r , rrhi.ch could only 11B..Y0 come from tho

Colorado ivel'.

'very or dLna'ry over-f'low has sent S01.13 '\1ator into the

sink. On July 28th, 1905, I visi to _ al +on, "nv, in conver-
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sa t i on ith the SUJ?8ril1tonue:n.t of The Id.ve rjo oL Salt Com-
? 'l...•-1I
~-'- .--- --- ~ __ ,__ -,-'VIas to Id by him tIl .•t

trlice sinre the nooel of 1891 and previous co the in:no'. of

1904, tho waters had como in 011 them.

The GOVOl'lH110nt mc., l'JS. compube d from the Lan d STU'VOYS

of 1854· and 1856" 8ho~'1 Inu.i:;.l1 "Vi-IJ o.go s on "[;110Ne\! J.i vel'. The

ruins of' 011e sott1orlont on the Alamo of not very ancient

cl(l~'ts shovs thct p eo pl e Ii v od ther e end tho y caul:' not Ii ve

I have aeon -'cold.that in 1891,) "hen tho

Vlatera began to come into the eLnk, the In Lans orkLng at

the Salt '.!o::c·~ LeIt the oourrt r y b8 caus e of their tre.cli tLons

that a [,'Toat \.ater at times came and filled. the basin.

Neither l' . Du.ryea nor Ur. Sherman in their testimony,

seemed to knovr anyt;hine; a bout tho overflow of the C.olora<lo.

They saw no overflow, no ohannc'l Le ad'i ng from the river to

the canal· They S[r.Vl bl'eaks in tho cana I b9.11kS tlIr'ouCh hich

the wate r \ms f'lmring from the cana'l . luI' . She rma n saw

ev (lances of Yrol'k to protect t r canal, Smlc1 1Y'[;s, otc , ,

w: ell he state s was to pr event the \7ate r fr am r-unnf.ng out;.

(See his estimate page 146)
The evidel1ces of past work 011 tho ba nks that; _:r. 8ho1'-

nan 8a\/ was wor-k done durin£; the year 1003 to ~!?rotect the

canal banks frot.) the ove:cf:1.o\l at.or , 'liLlich, in pLaces ,

sto Del hiGh against the ba nks . In 1903, the 08,111::s O1.oke

ill several places by the over fI 0\7. In 1904 Ghe sop:.th benk

was greatly strengthened, and no bre&{s occuxred. In 1905,
ver. -

.1 thinJ~ b1~.vlittleif any overflow wat er cn to r e d thG ca..a L

J!J.' evi us to 'Jhe SW-;Y.1e r :.0.00 d .



by the overf10w, but did stand and -""orced the natol' to tIle
southwest into t:le .:..l,[:..o-ones.

The s out h b nk on oven"_ Ow

lnnds \7aS cut ()y the CDd1~.lw ato r- llul'in[; the Fe"1'OOJ_y, 1'( 5,

floo(~, in t'. 0 ~)l!:ces only, Doth lJlaces heine on curves beLow

a point' ,0 11 as Dos llamas. I 0Jmmined iboith DOi- ts im- cl-
iatel

~ter -the I'Lood of Februa y 8th" and came to the c on-.

elUSion that ·ed; these pOilltS there was "ut little dan 'er of

the overflow co rring into the c s.naL, as the gro'LmO was hiGher

th tho gcn.)ral sUl~face a;l](l kept the over": o- t: ,!IaY f\~om tIle

Bank; be low this point, for a eli at anos :)f two al1ct 011e -v....'llf

miles" the e;roUlld w as lODer, and it c, S throU[;h j.-;his section

that most of the over:i:1OVl 1'e<1c11i11£ the .A18.1110~l orzo d, Through

th' section, the benks stood 'lUltil :.1ay or JUl1G; ill fa et ,

they \7ere b1'o'~en in but few lace S Ulltil '(;l1e cumnor floo d

began to rec ede . A the 178,ter 8Ul'-"QCe in the can J,l fell,

Duryea T s stateLlent that \'ater ro-n f-'om the ca1n;l blll'OD-e;h

the breaks menti olleCi is ('1ui te trne.
The sr« tel' in the cane 1

was very high well above the <'ur:rounc1inc coul1'by and a bove

the Overflow wat ez-, ',lhich haa a [,Tef),ter orportnnit~T to s},}l'oad

to the south ant: est" con e(i.len~;ly hen Jhe canal vi= s high

it auld USually run out on to '~he over-now countr:!, '~llen

it vIas low, in this eoeon of 1('(5, t her-o vas no oV0rfloV/
coming in.

I ...tt8,ch llb to mer'.:ed l!Ex.hibit G", a sketch i1lfP of

the tel'l'itory El'om the canal hos'ill" to Qv.ail Eivor, ,--,hor'ing

the loca .Lon of the waste . ay and th 0 various lnt kes an l



s ' ')uctu,res at the l1eal~.inc. The location of t" 0 ,"ev .ral

attCtl}Jts '0 close Int •...~~c :'-0.3, tiw Locat t on of the' eavy

loy s Quilt this yeD,r ·tQ 1C0CP ou; tIl e overflow, . Is 0 t~!0

loca.tion of a survey called D5 Lf.ne Pl'oj cted in ::ov ~ber"

13C"', stIle pI'eliT1inar,y for a R.i,., and als 0 to c1etormine

the heicht to ',7hich tho ovel'-Plo,\7 ater I'Oso. The Feo-ni 1e

shorTinG'these aiol' cLevat Lons is "...:ct, ch ed hereto r.U:.rl-ed D3.

I s e.-ttach Pl'Ofiles 00 the levee lil10S al on, 'Ghe

Ri ver MOl, ing :;"e grount:. au r "a.ce and tlle lliC h wa te r mark

of the -riV01' and the heieht to .Thieh the l'iver levees are

nOVJ built Or beir-'€; built as at t;11is <lute" Decem'OJ:' 8th, 1006;

they are not _uf to completed •

.ue stion 118,S been .rad so d as to the effic"; ency of the

aradolloS Wc..,stertay, lIesffi'::::. Dux:yea and ....hornnllD c:tating

that at the time of their visit but IHtle \'la'eer could 'be

forc-ad tlll~OUDh it. This is correct; and yet the [J:,te sorve d

its pm'lose during the ye ar 1904. It '.71:;1.S the in'i:;e n-'cj on at

the time this waste e;ate was built to jut in a regula;cinC

cute be Low it, acr oss tho m in oana'l , in tlle '\ inter of 1:305,

and to ch~e(l["0 a charmoj fzom tho i,l2.stevlaY to the Pare donoa,

At ~he time tile \7B.ste\!ay ·,as ordlt:I J:L.d l1either I·-imc, "or ce

nor moricy to (LO tllG ot ho r wor k be'''''orG at -,c8,;"her, GO 10-

lievine; the HastO[;at e a'lone . -auld ~1I3l.7er m;; P'lu'1- o, e for 1904,

the other ~ork u s not then attempted. The b fLy disCl1c.rg

ed into a s:1lcu£.;h "hat ran cut on to a ~le.t c OU11'tl'Y. Tho

lm't..:e amount of sil'b carrieu. in the - abel' die,c:-ha~"'Ged~h o'L\.,h

this e.:e/vo in 1901.1, finally rais"" cl tl10 10v 1 i; those flat

Ian ds :0 th a t -t" to become inof"ec-~ive un tzl L 8. channel
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could 00 dl'ed£ed to -Llle P.::-xatones, ~ncL as it" QulO 1'8cJn:.re

three miles of dredeine) it cou'Ld not have l.JL n ·-eo.. as a

means of givillf,' (~aic1: relief to the c ond ii;iol1s et Sal' 011

in the sl,rin~' 01 1905.

]Jes 81'S, Dur yoa , SheljllSn and Dubce.rs crit icise the

vocdon he ad gat e in IY.take lTo.1. The fact that "lie co ncr ebe

..Jat built un~(;r my dLre ct Lon last \linter Vias :not C011-

c t ruc t e d in the first 1.'ceo In fact" according to 'Jhem

the hole plan 0:.2_ ·oce'''J.:'e was D 0:.. I (lOUD' if oitler

of (,'106e gont1ei'len have h.-,a, 11'<>fici(nl b 0X',,:ori01'00 in 'his

c'l.as of 1701'}C L0 2.110w t110m 0 qualify as eX'..jert s > end I D.r:1

very sur-e tila t neither of them have ....,iv 11 su:.[,ficic1 t stucl:,r-

'-0 the, C.Olorado ::iver , or have sui' fic ient knc.. Ie eLse of the

cdr cumst, nc es su.r:coundil1e;the inception J1<1c;rOi/t of the

Iml'Grial Canal ":;}'Btemto make their judCf11err{; of 1W vb..ll<.e.

This C ompa.n;t f i 1 e d. In 1895, I to ok up the p-'omotion

In 1892 and 1893 ~ I raad e the fir st SUl"V0;YS (:;0 e ploi t

this s ohemo a11lL C ebe rmLns its :feasibility. I vte» ,.orkinS'

at the time "or a Denve r com:.yH1Y, ce lIed. the COI01' clo

River Irri...;a'ion COln_nny.

0-0 the ntorl! .i sc , jOi'li::. [; U1.tll i'l'E in tile active yu: omotLon

l~. ~. ~. Ferguson.
us in t lio '.70r~... In 4~J.. -,.,) 1896, the Calilornia DevcLopr.iant

CompE.n~ pas ol'--:;al1izCG_. An opti on 11£J.QDeen '&,,011 on <Jna
1 11(1.s ill Mexico 't1trou[;h TIhich tl:e cana I I'US 1; aGs. It '\.2.8

the intention to l)ut the titJ.e to tho ce Land a dLr ec ~ly i11

The Cc..lif01'nie, Dev eLoprecrrt COml)t:1Y. Afte,r b'yin[; for .0

years to e;e t t:i e cOl1senL of tho Ire:'d Call Govern ; t to the

Califol'l1i:D 1 91 ••t C(J:'l_~' l'lY holCi11~the t i :'Le and ope r et e
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in r":oxico, vre failed" and were forced to or:;;Em ze a c ompc.ny

undo r the Laws of Lexica to :c..old these' . "-les a (1 ~o imild

'1:(lclojo r a+e the syrrt em in Ee . i ,

General GuillerlrlO anc1.rgo.e;; -the ovmor of t -0 12.:r..cis,

orljvn1.zed tlw Mexice.n Company, \7aS its first I'rcsident,

and. 0 me d all tlw sto ck , whf c 11 he after.7[rc1.s so III to The

OaIifornia Deve'l 0_mont Co.

tho on terpl'i se an se eur e monpy for cons truc tioll until

Chaffey, 0:[ Los "lllGGl'8, ..ho r eby 10.0 acre d to bu i Id a cana L

from I:Ian~ons to tIl e Alamo, ana. Fz-omtIle Al9.J.1o E, t a point

seven miles east of Cal. exf.co to a po i.nf on the Into Yflati onal

, oundary J inc bout 3 1/2 miles east of C Lexi co . Unde r

t' .s af;re emerrt , Chaffey boo e pr o sid. n ' of The C,·.1if 01'11 is.

Deve Lopmerrt 6ompany. At that ti e tho CalifbYl1i<:,: D.v 1 )-

TIJeDt;: Com:.. ny had 11.0 inten . on of buiJ.di:r.g the clistr.Lbutinc

sy-stems in California. This vzork was to be donc l)~T e

This lJ18n, howevcr , Froved un fc a s-

ible and tho C .La ror a Jj0V(.~01i·1t:1l Co. vas 0' lieGe} to LUl6..er-

take it, although it rlas not proporl~y ~in['l1c0 u. for it at

'the J(iime,t and never diel aucc e ed in l~aisil1G onough r onoy to

carry out the 'IlOrk in a ccor dcnc e rzi.t h the rfishes of m~se1f

and as oci<::ttes.

1,Vhen t' worl 1)0gan" it; '7[1.S t ho Lnt crrt.l on to t ' . '[;1 e
I

canuf f'r om Lh river at a point about 1 1/4 ill"Les up the

C8rxmt hill. The \"Torklor this 1 1/4 miles "\ar vcq hocvy.

Do".;vnin ':h V lley, .11 wato r for COllS '~l'UC' io n LU1d C.Omes"-ic

use 11' d j 0 "be haul eel man y wi 1 f rom stHSlJant holes' The
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nee e ae Lt y of eet·bi c a oe'z-:'·ol rrstcr Zl1..lJl11y to t]]e Vs~ley,

nor th of Oalexd.co , in ol~clG2' {;o :,;eTIlic the VIOl'}: to 111'OC801

t hor e , was JaramOl..Ult, snd to Gave Jci"oJe ::'r. Gl18.:ffC:',T de c.l d e d

to begin rlOxk at Inliake ~To.l [met G..l'ccl.::;efrom ·'Lillo l'iv r into

a hi.gh w~ter SlOUS}l thut r;.-mpractically p1)r1l1101 -.:ith tIle

canal route and to then cccectse out this eLough. I had

not h ing to d.o wit h the "\lark in Mo:dco. It was e 1Y~il' ely

und.cr the G.irec:;ion of ~jl'. Chaff'ey. My work VIas in Cali-

fornia, in pl1ml1ine; and ~ lil6.ing the clistr:Lbuti11[; sy.-ten.

Mr. Cho,i'i'ey 1Jec;an vrork at Trrt alre no.l in AUt.:,llSt. I -,!D.S

at the time ill ;}1e City of Mexico, setting permits and

rights J~o caTl>Y our me.-'llillel'Y and. f o eGS into j"exico, whi ch

I did. n t obt e.i.n until OO'cobor, 1900, af'ver '.7hio11 tn"" drede;e

Cl'O sed. the line into :~eAico. In t ho ,inter, .dr. Cht. :[,fe~y

be jan the oons uruo ta on of "the wooden heaoCD:[;e. ·This \7a3

considere d at t e time as a tonlloral"'Y bate to control the

"\!atel~s until such +ime as 11e could. e.•..rt end tihe cana.L up the

river the 1 /1 miles to the point . n81"'8 it vs.e tl16n in-

tended to make the pe rmari.rrt hoada ng .

of t ro u Ie in getti:n:; in the foundations of this stl"'iJ_ctm~e,

011 account of the quickEland fOl'tla-'-;ion, Dnd. fiI1:'11J.;y·, in or-

der bo complete it before hii"",'h1.'later, was 0 1i)::".;0o.. '0 leave

t:;1e f1 oar 5 f'e ef above the intol o.oa. Calla l STade . As it

The 1,'18 -Ger at that time was very iSh. This gate had a l Lorzed

was: he did not comp'lot.o the s./Gl"UevU1'0 u.ntil :.".ay 1/1, 1"01.

us to control the water orrte r i.ng Intake ~Io.l at 11i[:hwat or ,

bUG (turin..; the low "\70.' ""!l' E:eason it has be en ne ce ssary to

open a bye :')' ss ar ounu it, in order bo oDte:.i11 S11:-':fi0 J'ut

\later. ThiiJ has in 110 '.ray effoc~0il the flOVl
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of \ D.tGl' in ";0 .~h 0 S...-Q"0 •...•ill.!"'..., '"'nd I am una' 'le J" 0 S

it enters into "ehe yestion. Had the Gat e in .1..,

1L_ce "bG:m ;.luilt o_~ c oncr et o 8.JiQ locate (1 011 the rock 0 t

where the norr one 0\ e, 11("8 ··l'J·'l 2'-"S "Loor be Lo r J."\f'l ~O-"'!--O''''''II • L, l.ol LJ· .l.';'..i ..•. IJ ~J ~4

of the 'vex , it oulcl h.ave iUD.de no diff T nc e ha: 10- r in

ne 1 ent si·tuation. The 0 ....11<.1.1 ',-on1(1 11s.ve D il t d up -'ust

Int~{o lio.3 in OctOD , 1903.

el.cvata cn 0 •..•tL e "Loor of

t:;::e G e in In -:;" ...:;0.1, or .!.:;:w eha ctcz o" its e onet ruc t on ,
J

Has "'1011 built, and \ iII l'onl-..in t11or e un ti 1 it 1 -
cays . It \ru.J a (~uo8~':01 0 n"r _ illS '0110 cana.I for the

Ul\por f'our milos f::'om siltill:"; u1>or of r emovLng tie silt

.u1y enouch -.f it did silt.

work ba cl, fl'om T;}18Al'--"no.rUvel', cr-ea t.i ng a sceepor 1" de;

t l e ot'

wa.~ej~S C -"L'y tIll: ~lCUVY silt and {;-' e into "!:;'le c '1 only

overfl ow water, ,~ic is
,Ii ~a-~i 1y 1'8 C Zro silt. i-th

the machinery we Irad , one d.L:l)Cl' d'::-':::c1ge O1ld 011.8 ~TQr 1 ie,

WO 9..~ ffily(:;ea. to remove the 'It and cdd clean out the ul:er

f01U' ,j ~J es of th e canal 011C0, but tile 'WeD: au1ic 1- 0 ve Ll in-

ct. '" Lc.i.oi t :ror the \TOTk and -eho dippe:c i11.e-"ficj errt , t: sit

coulu. not reach ovo ~10 ba n". 11'8a ly built. In 1903 I
cot bids on machines I be Li.e vo d \lOulll - 0 the wor k ,

but t' o cost \70U}0_ have bo en v75,OOO, !'md we c ou Ld not r.sise

the --,oney ,

Lx. Charley =oId out - Le int;c"e st in 'ehe con; 1 in

reb-i'l...ary, 1902, after

operation until .•.-'.J 1st, this year, under tho Ci::cedc' 011 0'"
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I~. . H. Reber, ?0U, I~naseT, lULtil June, 1905---th8ll unQe~
the direction of L~. Epes Rancalph. Dneler the present m8~aGe-

ment, the S. P. Co. ih:cnisnil1S the money , \/e have Duilt tho

001101'ete oo;n:'crollin£; e;ates at 3. cost of about; ':;55,000, anc

have bui.It the ili.'edse .;0 remove the silt at [1, c oat of 6. out;

~~80,000, all of which wou.Ldhave be on Clone as soon as Vi'] .r cal «

Lzod the nece s si"bJ a f doinc i t~ if tihe monoy cou'ld 119.. ve been

ae cur ed.

Our inabili by to raise f'urul a ;:mfficient to C3.Il""'J out our

pIa~ns was Que to many r-ea so 118 bey and OUT. co nt ro • The his-

tory of the Colorado esert nus such tlmt cffpital cou.Ld not in

the :first place be illcluceu to coms in until a demousc ra t i.on

had be en made. 74r.Ohaffe y bad sufficient foo. th to iJ'lj.1.:~re the

demonstration and could at thecime furnish the fu}x1.s to "0

that and no mol' e .

The clemanstl'3.tion was pJ:,ovinc a success, \1hen, in the

vzt.nt e'r of 1901-1902 too Dc~::artm:mtof Agric11.1-:~Ule sent 0.11 ill-

Gxp8riencecl yOU::'1G man in to tho Va.lley to s :udy the so ils. His

r epor twas 80 conccmnabozy thu:[; i -:, for e. whl Lc, s tOI)I.eu end-

era t i on and made it alma st impos s i"ole to 8oC'U.Te Iunds . In

1903 the Government Recla"latioll Servioe "beean its worlc 011 the

OoLora do , aJ)l)l~01'l~iated811 of the unapp ro pr Lat ed WC~(;el~S and.

~uestioned our rIghts to take water ft@m the river. In 1904,

an aGitation for sove:-cnTl811t owne cah Lp of the s,;}"stem \78.S start-

ed among JGho settlers in -'.:;he Vc111oy, .zibh the C:.vorreo. pu:rpose

of forcing the com any ~o sellout at a 110dillD,l fi[;ure to the

.::ec Iama tt 11Service. They, the oe0~")10, or s omo of then, open-

ly stat ed. that they ·..ouL so ruin Ol..U' cr edf,t th t ·,70 could
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not caz r , on the Y70rk and \ ou Ld "or ce us to sell. .LO

further this enQ~ dronaee claims ~ld suits ~OTO filed nga~lmt
us, agcre,:,'atinu bet een w500, 000 and ~?600,000. They succ eou.pCl.

in ·-tdlling wll t credit 1,''TO had. left and it 'lID,So bj- en orrnous

sacrifices that we cou'lr r2ise any i oney at 0.11, D.ntil in

June,. 1905~ vhen tho . P. Co. to save tl1o'i1c-:;1 VGS, 1.1"'1'000.. to

adveno e the money n o ede d , provided the ma:'l3.cemont "JaG +ur-ns d

over to tnom ,

The C J.ifornia Devolo)lTIon-c Com])....ny has nGV", -. lJaict e. eli via

end and evo-ry dollar it has been a hLe to r LSO fES leon uao d

in . uil .. ng or be ': t el'i DC the S~lst em. ',"lith the rooL1l1S and in-

forma tLon e h d, \7e have, I bel iove, t ono the be st that could

be 0110.

It mus t be r emembez-ed that but veJ:1J li-{;~le stee '-norm. 1'0-

C&.....al <.-;,t Ehrell"oore8, tho Andz-ad e eli tell dO"rill Jehe . iVel' in

36nora, 11 d faile(l throu::;h their inabil-Lty to . ovcn t .u- c

sil tine UP. of the canals, The Fal'i.1J:tS Cli teh and the Ludy Cc-.ael

be10\ Yuma, Ln .Ariaon'·, D.l~e l?l'Qcti cal failm'e s, -OaT the S ai-I):;}

r ea son, The Enc,ineers of. the roclamation se vice ard wny

others pro "ieted t;h~t -~he Imp:-:-rial Can. 1 -:'oula.. 'be a failuro

fo-· tlle S "j reason.
7

No man could tell, i hen e 00 g:..-:. n, nhat.
was ';u"t -.ille riCht t.hf.n : to do; xt e had '-0 e:q;Ol"'iimnt.

Quosti 011 he.S n, en r ai sod l)y Dur-yea and She rm£'.nas to

whet ' e r "uh o '8.tel"' Y.'3.she Q t'LC'0U.[,'11 the Par a dones was (;8 [fJ.te

reache Q. the Gulf or the f..) J_ -tOll J.J-ea.

Th8 \7ater Ie avi.ng that go.to, as well as -the \later forced

to the sou.th ana. .rost lJY the canal ba.n :s, onto re d tho laJ:" es



the upper part of IIhie~l is locnI1;;t :imO\.1I as the Q,uftil River.

~his Ls for the me.jor :!,)ortion of its len th a br cad , clearly

def:Lned channel and abou-~ 40 yeax-s aGo l)rooob:t~ carried mors

\1D.ter J.;~an tho CoLor'auo itself. It ent er s what is known ac tho

Volcano 1like , and fr om+her o it s out let is usually tlu~Ol1f,'h the

Hartly's Col.oz-ado, so nD.lTe Q for thp. reason t[~at Lieu tenilll-l;

lia.rcly, in his e::;plo.cations, bolievecl this to the main river,

as perhaps it \ as at that ti, At tiJ'lOS in 1m; w at er , there

is no .late r in the lake, ub the ParaQone s u ate l' ha S or 0 ss e d

its bot tom in a shc.llori and .'ide chanHel Gir edtly lea.ding to

the our lot, The li.9.rdy IS·

During' :high rat or in tho Colorado, the lDJm }1[' s fj.lled

.2110. when the water had ree,checl a depth of about 6 or 7 feet,

then 8. );!ol~tiol1 of it had :C'1ovlOdto the llo:'th tlrou,:,'h the Hew

Ri VOL"

On the 11th of December, 1905, I sent ;~ljT assistant,

E. I:. Gains s, '.,i th a l'arty dO\111 the Par-adone s, to examine its

con"'itiOll. He repo:~ted a cLeaz' channel to i7iJchin c.bcut six

miles f- omthe la1::e; hor o it 1 eee d on to fIat lands and had

usually had sev-'ral br anch..s c onver gi ng ae;ain at tho lake, but

at this ti 18 a clri:f[; dam had been fOl'wed \7}lich had ilted up

the c}1['.,1111031 for several miles and r aia od tho ilater, COiro of

it lJB.S inc to the l1oTJ
,;h and 011to1'i1''--'the New River th0uCh nost

of it; went to '(;'le south,

Evidences show that this same thin£,' has takon pIao e De-

f01' e on the 101 or Ta'aches or deLta of tho Para done s , In time

the Hater .•dll CUG for itself a neil ChUln1el around the 01)Stl'"llC-

t Lon, Perhaps' s done so ['~lroady, but I l1,S,vG 110 inforwuti on



( .. I

r e,ear&i nS it condi ti 0n n

I believe it is the intention 0° -'':;[1e company .1
01 ' ..•

tor to build bout s Lx miles o" Loveo ·1011[; the 110'':'" bank

errte rint; .the .H0\i ver .

.tit the 'LIme 0'7' the 1891 fl.ood , :'Iessrs. H. Htl\'1good ana. E. L.

S,.ai Ie

~ • J. S. CS;l:tor, nov livinG at Han.lo:~s, .a: livi-1t;

there au.dng ~.Jhe 0'1.00(1 f 1891, . a \lent dorm the Al<- a in

a " oat to 1ton.

In 190C, I fOl~get ,. 1 te, I ',8,S i- the tr..:linp

C aminE; fr-o: Flo" ine; 11 *'0 Los An£; 1 oa. 1lr. Geo

got on '[ille train at LndLo, and in the c onver-nac Lon hich 101-

Lowed, I, in jo' e , remar ~crl to I:;r. Dur uro . , tll t no " a botter

o ove cut of S 1ton, s <te Vle-'o Ii ble~o dr01,1ll him out. He

lit -'-1 e auld bene £,i t them. He

, " 1 to Ld rce tnat •./110 "'''91 .r:Lood CDLle ill on tl1o~n, ~"'..•- L

, e tll0U~j1t they were ''U Lne d . but rh i.Le they were put ou" of

tors' d ovapo'r at ed j he'\h iLe , tIt t .t.:>ter ".;11

TlL:t be fore *'11e '1..00Ci.they Iiad ')eGll obLi.go d "o rofi11o "I c i r

saJ.t; that now all they had (:;0 do s 0 \7fl.JJ. c 1 S'.c ind. o' J •

That "0 salt .ill be destroye Q 01' injured b: 11t dej o its

brought in from ..!.., river ~ reposterous. r:ven . J' J he v{a:be r

Lc muu.J 1 i r.. \Ii 11 '3 0 ettIe, ana the TI ~or

f '~l ~ea are lioda~Tc 'le ar .

~_-=-:O;-.-. -,--_._



be take11 up in solution end \'lhell the water ov por-aue s , -l1

Res p9 ct fully au lTLlit-t ea..

aga.in J?reci:0i~ate on -~op of the silt, a.s 1h~(1unc1.oubte-'l'

00 ouz-red m9.ny ~.;imesin the his tory of the Stu! or.. Simco




