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GOMPARISONN WL OTHTER STATEN,

Comparing Californin with the other 10 states and territories which go to make up the nrid regiow s previonsly
defined, it isseen that this state in area irrig‘w(‘v(l, urmber of jrrigators, sud  avernge value of prodaets per aere
during the census year stood at the head, Colorado coming second in point of area, and Ubab secomd in nnmber of
frrigators,  In average size of ierigated area, T3 aceres, Californin was number 50 When the aren reigated s
vonsidered in comparison with the size of the state, California stands second, sinee Colorado had L3 per cont of
its entive land surtace irvigated, and California 101 per cont,  Tuaking the total number of o in the state and
placing against this the munber irvigated, the velative importance of irvigation secs to fall in the sealey for
Californin with only 25,06 per cont off all farms jerigated comes nomber 10 o the list, hut this i somewhat
eompensated oy by the lavge size of the farms irvigated, 1780 per cent of land owned by ievigators being wateved,
the stafe standing seventh in this vespect,

In average value on June 1, 1800, of farm Jand irrigated, $150 per aere, Californin leads the list, Utal
cuning second, with 85425 por were. This figure exlibits perhaps better than any other the extraordimuney values
of Tandl in Calitornia ar ising tfrom its wtilization for orehards and vineynrds,  The vadue of these ranges Imm w300
to %500 and upward per aere, thus greatly vaising the average valhie of rvigated Tand, which of course nlso ineludes
great arcas devoted to Ehe uxm;,s; of ltay cvops. The same firet is exhibitod, lhnunh perhaps not as elearly, in the
high average value of products per aceve in 1889 and in the Targe average fivst cost ol water vights, $12,95 per aero,
and average value of these in 1800, #3028 per aerey a high eost mud value being justified by the enonmous profits
resulting (rom suceessful fruit culture, - In short, it may be said that the eonditions in Cadifornin, althongh hy no
iteans parfect, ave produeed such rosults that they have served to sthnalate development tn all parts ol western
United Statos,  Mueh ix still to be accomplished by the subdivision of the great irvigated holdings, this stale
standing fivst inthe aggregate arca and average size of irrigated holdings of over 160 acres in avea,  These, although
embracing 6188 per cenb of the total arven ivvigated, are not of as great velative importance ay in Nevida and
Wyoming, swheve the large farms are devoted mainly to the forage crops.

1690 1TR—3 "



\
34 , IRRIGATION.

GENERAL DESCRIPTION, .

California stands at the head of the states and territories not only in acreage of land irrigated ““"1 ‘“} ‘\'“']"t! “{

¢ i ; > features it is unique and easily leads in its developments along this line of

the produaects, bat in many other features it is unique anc y : aeve eraphy and Bho resnlting
agrienltural prosperity. The wonderful advantages of the state due to its pecul.xtu popu‘gil aph) «~1 ‘ ' 1":(1 i
elimatic conditions and water supply render.it difficult to make general conclusmns‘ W]ll(‘.t]l il ‘ v s.mlp‘ '}(‘. ity
safiety to the arid regions farther to the east. It is often the case that perso'ns. 1{1)9W111,«.»; of the results o )L‘“vm]( ‘ 31
("‘ulit‘;n'nin have urguéd that benefits as far reaching must necessarily follow irrigation e.vm':v\vlnm'u‘, m‘l(l 1‘.“.\vu<(<,.( ; 1.1
disappeinted by not taking full cognizance of the many almost unparalleled featl‘u'.es of tlns‘gmub sen (zu(mt: \ ,‘1 t..

Californiz as a whole can not be said to be arid; in fact the greater part of its browd vul]oy Iu,nd.\f possess a
mean aunnal rainfall suflicient for maturing the small grains, but the necessity for irvigation lies m'nmly in the
faet that the greater imrt of the rainfall occurs during winter and early spring and that for mm‘nt.hs (]lll‘ll.l,‘,;‘ SuTmner
and autwmn hardly a drop falls.  This fact is bronght out most clearly by the diagrams shown in 1)1"0,(',(«1111 '_i flgures
and by a subsequent table., In the really arid portions of the state, namely, those east of t]}n ;%‘1(31'1':1‘ N m:mln,.ﬂ,
frrigation has made relatively little progress, but its greatest development, excepting perhaps in ICern aned 'l 'ululru
counties, is to he found where wheat growing has been carried on successfully for years without the urtiliciul
application of water. The one factor which forces irrigation into such prominence in Californin is its vital
Importance to fruit growing in many sections. Were it not for this the subject of irvigation as adding immensely
to the valne of the lands of the state would receive comparatively little attention, for, next to the orehards aned
vineyards, the crop which depends most upon irvigation is alfalfa, vanking when compared with {ruits far down
in the seale of value, Taking away the fruit and alfalfa, irvigation would become of little moment, as the ordinary
field crops are probably raised on the whole as profitably withont as with this means of supplying moisture,

The most striking feature of the topography of California is the great valley between the Coast and Sierra
Nevadu ranges, opening near its center by a break in the first named mountains, The Sac pmento river coming
from the north meets here the San J oaquin from the south, and together their waters enter in suceession o number
of inland bays to mingle with those of the ocean. The Sierra Nevadas on the east, as a whole, dip gently towuard
this interior valley; the lower portions of the mountains being partially buried beneath its sediments, while they
present abrupt faces to the country farther to the east, furnishing a small catehment arew for the streams which
escape in that divection. South of the great valley of California, and at some distance below its sonthern end,
are chains of mountains near the coast, some of which, the San Bernardino in particular, riso to extraordinary
heights above their bases. They inclose or bound valleys near the coast, and by the steepness of their slopes in
part protect these valleys and aid in furnishing an unusually large supply of running water. In the sume way in
the northern part of the state are mountain masses of irvegular outline which also serve, thongh to o less degree,
in making valuable the lands around their feet. ‘

IMPORTANCE OF IRRIGATION.

Irrigation is dependent upon the great topographical features above mentioned , Since these have & determinin 14
ei"l‘evt upon the quantity and distribution of the moisture. There is no county in the state in which crops of some
kind I'mve ot been raised, in some localities at least, without irrigation, and on the other hand, there are lililll\r'
.cuuntles,.nutably those along the northern Coast, in which the artifical application of water is notv(,an)]()yed exee) ;t;
I rare instances. Thus, in discussing the importance and: development of this method of ugriﬁu]tﬁrc ibm i
necessary at all times to bear in mind the topography of each region as well as the resulting 1)1:0,(.;ipitu‘tiou and
water supply. Grouping the counties of the state as regards the necessity and advantages of jrri ’;ihi‘i(‘)n those in
thf& 'snutpern end, forming what iy popularly known as southern California, come first, Hex?e as‘awlﬁ)ler th’u ;‘ei;ill‘ll*%
lm:lslmg,f iqum the iutm")duct;ion of irvigation have been largest and the a’ggregute investm,e.n}s in irrig;"z‘tticnf W()l‘li;
Il):nl,(g gg}l ;I:Ilt::(el (ﬁrgt;?;lcl)(t)szvg;cu hzym;llled‘ has been the greatest, the systems for water storage and distribution

Next to the (fmintivq of S;‘})lltl:tfl'} (Z‘ 11(?;' Part ?f e oo 'S'tateS.
or upper end of f]m San J‘Oz;qui‘u (;}zlllllel;’l, 1\\?111211‘2 }cllllg Tt?iii?i]olf »11111'1301:3'11‘39 ‘Of il‘%'igf}ti()n 00“}6 t_hOSG ?11 t'he ot
igher state of deer. et oAl At oie application of WE.LLGI‘ Is essential in bringing about a
! 1 Agriculture. In these counties the production of the cereals and the raisine of
f‘m,lc aml sheep were more or less successtully carried op before the constructior f ‘ ing o : o ”‘
mone sense this great valley was settled in g general way before ir'-' ati ﬂlon ; A 11 Figating cmmls,. o that
extent, but in order to Support a dense population and to bring about Ug:l 1 Oll one Pt‘&c.tleed . iy T or e
great systems of water distribution were constructed, these be? : m %.0011@51)011(111@‘ e St o Yahm i
United States, The locality standing third as rewwrd,s neg ' it :lgfi-u,rffﬂ,lg .th_e l&rge§t i the state aud in the whole
valley, where agrieulture tlowrished and Tand + :L:I(ues wer e85t \ 0 jlll'lgamon. comprises countics in the Sacramento
were built or used o agvicultural purpose‘s Hor ;enfi(ﬁ}lpjlfbm’ely h‘lg‘h bfsr".ore the present diteh systeins
m.nlmrtuncu, and it is only withiy the last decade t’h'\t fruit o -~ .alfd bt001§ jomg have always beew of first
of water in the Sacramento valley is mainl confi ;l t gPOWH_lg thS. e lts o oneard the frout. The e

ainly ned to the foothill Teglon, where, at elevations aboye that of the
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ecentral valley, orchards and vineyards flourish and yield wonderful results. Water is obtained to u large extent
from the flumes and ditches constructed for working the placers and other deposits in which the hill country
abounds. - On the passage of the law relative to hydraulic workings mauny of these ditches fell into disuse and
would have become entirely abandoned had not the discovery been made that the climate and soil of adjacent
loealities were singularly favorable for the production-of fruit. These old mining ditches have therefore heen
extended and others constructed to meet the constantly increasing needs.
The northern counties of California and those lying along the eastern front of the Sierra Nevadas rank fourth
as regards the importance of irrigation. Axvtificial watering of the fields is practiced mainly for the purpose of
raising forage erops on the broad meadow lands which ocenr in many of the basing within these counties. Om
account of the general lack of transportation facilities fruit growing has not reached a high degree of 11:11)01't‘m(',e,
and the irrigation works in use are of the simplest possible description. The coast and bay counties, as before
mentioned, have little, if any, need for irrigation, and where this is practiced it is generally in a small way, a few
acres of trees or alfalfa being watered. The annual rainfall is sufficient for all meeds, but there is a time in
summer during which water may be of benefit if applied jundiciously. In many of the northern and coast countics
irrigation is practiced notonly to turnish the requisite moisture, but also to prevent the ravages of various small
animals, and in particular to protect the fields of alfalfa. In many localities the so-called gophers are particularly
destructive, breeding with incredible rapidity and ravaging the alialfa fdelds, which they hoveycomb with their
burrows. A thorough flooding of the whole area must, of course, completely fill their holes, and as a result these
little pests are drowned.

RAINFALL AND \VAT&ER SUPPLY.

The great fluctuation in rainfall month by month has been illustrated by diagrams in the preceding pages,
where are shown the relatively heavy rainfall in the early part of the year and the almost complete lack of
precipitation during August, September, and October. This samme characteristic prevails throughout the state,
whether the mean annual rainfall be large or small, and has perhaps more influence as regards the importance of
irrigation even than has the total amount of the annual precipitation. (¢) Though the annual rainfall may be as
large as that in some of the eastern states, yet it is necessary to guard against the evil effects to orchards and
vineyards of the long severe drought of summer and ﬂutumn by building expensive canal systems and providing
other means of distributing the water.

The water supply of the state is far better than that of any of the avid states aud territories to the east. The
Sierra Nevadas and other ranges force the moisture laden winds coming from the ocean to drop a large part of -
this moisture in the form of snow or rain, giving rise to almost innumerable streams. These flow down to the:
valley Iands, bringing sediment of considerable value to plant life. Many of the smaller streams ut least sink into-
the ground at points near the edges of the valleys, and thus to obtain the largest and best use of their waters
they must be diverted before they leave the canyons in the foothills. The total quantity of water in many of
these streams has been measured from time to time and computations have been made of the discharges month by
month for several years in succession, this work being carried on mainly under the (lll‘GLtIOIl of the state.
engineering department. The results of this work are glveu in the count; descmptlons.

@ The aubject 18 more fully treated in Irrigation .uul Wator Sﬁornge in tlm Arld Regmm, 3)\ Gmmml A.W. Greely, Chief Signal Oflicer, United States nrmy.
Fifty-firat Congress, second session, House of Representatives, Exocutive Document No. 287, February 28, 1891,
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MEAN MONTHLY AND ANNUAL RAINFALL AT STATIONS IN CALIFORNIA.
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Santa Ceuz eoiveiiena oL a5 | W e . o : - . .

Shasgn o Oruz 2% alb 3 | BT 2B MR 249 0.07 ’ 0.30 1 0.01 5 po1: o2l 1 { 3.20 | 5031 9581
Tort Crook a0 31 816, 4.8 : | ; | o
Reddling. ...l oo AR ald B w16 8780 400y Lool 1ol oo92| o2el o] 0| Loo| ws2| g

Siskiyon o é‘“umy. SO0 a5 7| 6.4 LW | 48 PoBs T Le2) 054 004| 0.06| 0.33] 940 l 5@ o 33 §i 88

CStolh Valle. oo Comon o s Al el Ler Lml 0s7| 08| 017) ou| 1 | '
: Y < I X w1 e 2ol 0. - ¢ .2 8.07

Solane touiites | 8 7, 3m) 21 J Ldk| LS. 100 088 046) 012 0B 10| 186 So6| oM
Beulcig Bareacks..........l - 641 ass o T 17! s l o1l 00t oor| 00| ozl | )

eaville.. . ... Semenasraeann % ; ol gar o . - . . . 08 .72 BT 8. 4d

Songma tunty , 1751 a1l 10 531 J 3,32 : 390 279 L6609 ... 0,24 1.33 ! .1; gg E} ié ;g 'éz
Petalumn, ..ol L 10 ‘ a8 0. 516! 857 3 i 200" 0.75 \’ 0. 30 { P . | ' ’

. : - = U= LTS ,d\[ T, F T b 019 1.42 1 2,50 1. G5 93,75

@ Record brokeu.
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MEAN MONTHLY AND ANNUAL RAINFALL AT STATIONS IN CALIFORNIA—Continued.

] I
: Length '
ATITTR Alti- ‘, Ll Janu- |Tebru- |yro .. " ’ T e . Septem-| Qcto- Novem- Docem.
LOCALITTES. tude. | ¢ otrd. ary. ary. March. | April. | May. | June. | July. August.} 1‘) or, ber. | ber. bor, |Annual
Stanislaus county : Ieet.. |Yrs, Mos.| Inches, | Inches.| Inchés, | Inches. | Inches. | Inches. | Inches,| Inches.' Inches.| Inches.| Inches.| Inches.| Inches.
,Iif‘ Grange 250 | a20 11 2,79 2,063 2, 56 1.556 . 60 0. 05 . T, ‘ 0.23 0.88 2,28 2,09 16. 61
Curjoek . 108 o5 1.40 1.17 1.28 1,42 0,47 0,17 4 A PR 0.19 0.63 1,80 1.75 10,28
Sutter county: !
Nicolaus.. ov.nveemineanaianinnn. 42 ) all 8 3,30 2. 44 2,62 2,76 0. 54 0. 40 T. T, - 0,267 0.7 2,001 B.42¢ 1855
Tehama count; i i i |
.'Red 2310 | A 342 18 6 4+, 37 3.41 2.83 1.08 0. 84 0. 45 0,11 0. 04 0. 40 1.658 1 8.18 v 4D 23, 78
CTehama oo 220 | al8 7 2,75 2.10 2,31 1,24 0. 50 0,26 0.05 0,04 0.15 1 1.24 1.871 3.83 ‘ 15, 80
‘Lrinity county: : i |
Weaverville...cooeeenioaiiin, 2,162 12°8 7. 64 6,01 3.83 3,01 1. 44 .70 0.10 0. 45 0,49 2,13 8,14 6.37 : 38.31
Tulare county ; !
[ T | 2861 ald 6 112 1.18 1.12 1.13 0.32 0.07 |...ovens ceerreue 0. 10 0. 63 0, 80 1,50 ‘ .97
Tualare. ..o oo 280 16 3 1.48 1.07 0, 98 0, 96 0,88 0.08 0,05 |..ononnn 0,02 0. 40 0.52 1.08 ; 7.00
Ventura county | ;
San Bueng Voenlura. .cooeeena. ... 50 wll 0 3. 65 2,83 1.08 1. 61 l 0.15 0,03 0.17 0.01 0.13 0.381 5.28 8,72 17.87
Yolo county: ! | .
Davigville....ooviiieiiiniiio 51 | el 10 3,30 217 2.21. LG58 0. 58 0.14 0.01 T, .12 0,87 1.78 2.98! 10,74
Knight Landing......o..o.o..... 3 al2 10 2,84 2,35 2,621 2,09 0, 80 0.30 T, T, 0,190 0, 82 1,99 8,80 - 17.20
Yubg county; § !
Marysville ,.ooeeemiiiiieniae,, 671 wld 4 3.40 2. 45 2,40 1,55 0.75 0.31 0.01 T, 0,18 116 1.98 3,80 ' . 15.00
Smartville..oeeenrveicniieionanns 800 ad O .11 5.70 4.48 ;2,80 l 0.79 0. 40 0.04 |-ememeee 0. 10 1,35 3.35 4.581 i 30, 68
! i |

a Record broken.
STATE INVESTIGATIONS,

A careful examination of the water supply in the Sacramento and San Joaquin basing was begun in June,
1878, by the state engineering department of California. Surveys were made for the purpose of obtaining facts
bearing upon the solution of problems relating to drainage, river improvement, mining detritus, and irrvigation,
this work being carried on through a number of years. The state engineer published a number of annual reports,.
giving in detail the operations of his department, and also a preliminary volume of results.(«) In the following pages
reference will be made frequently to this collection of statistics. He also prepared two volumes, one entitled.
¢ Trrigation Development” (4), the other ¢“Irrigation in Southern California”.

As one of the results of the work of the state engineering department there are now available computations
of the monthly discharge of many of the more important rivers and creeks whose waters are employed in irrigation,
these data covering the period from November, 1878, to October, 1884. Since that time few, if any, measurements
have been made other than observations of the height of water from day to day on the railroad bridges of the
Southern Taecific railway. .

IRRIGATION DISTRICTS.

The early growth and development of irrigation in California have been similar to that in other parts of the-
arid region in the general lack of system or broad plans. Small ditches have been built by farmers, acting singly
or in concert, and these have been enlarged and extended from year to year. Corporations and wealthy land'
owners also have sought to increase the value of vast estates by constructing canals, and, in short, each owner or-
group of owners has consulted only the immediate advantages to be obtained. Added to the complications wlhich
have necessarily arisen has been the question of riparian rights, especially troublesome and vexations as the use
of water became more and more valuable. Relief was sought by the passage, in 1887, of what was kunown as.
the District law, creating irrvigation districts, these being corporations of a publie character, possessing powers.
sufficient to overcome the obstacles interposed by conflicting interests, and empowered each within its own borders.
to constract the best possible system for conserving and distributing the waters. The irrigation district isin some
respects similar to a municipal organization, but it has a single aim, that of delivering water in sufficient quantities
to all of the lands embraced within its borders, and for this witimate end all of its resources and the efforts of its.
officers are to be bent.

The law provides for the creation of districts by petition addressed to the board of supervisors of the county
and by ballot of the electors of the district sought to be established. The board of snpervisors is compelled to set
a day for the hearing of the petition upon notice given, and if the petition establishes the allegations the election
is ordered. Provision is made for the defining of houndaries, election of officers, and other requisites. After a
feasible system has been determined upon by a competent engineer the board of directors may submit to the people
of the distriet the question as to whether all of the lands within the distriet shall be bonded in order to raise funds.
to construet the proposed works, purchase rights of way, or other property necessary for the completion of the
required system of irrigation. If bonds are voted these are to be disposed of at not less than 90 per cent of their
face value. The district officers are given powers sufficient to push forward the work of construction and to pay

o inysionl Data and Stasistics of Californin. Tables and memaranda of data colleetod and cowpiled by the state engineering department of Californin,  Williaue
Ham. Hall, state engineer.  Sacramento, 18R6.

» Gxiving the history, eustoms, laws, an. alministrative systems relating to ivrigation, water courses, amd waters in Franee, Italy, and Spaln,
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for it from time to time by the sale of the requisite number of bonds, safeguards being provided for the protection
of the district against loss or misappropriation of its funds.

To aid in the sale of district bonds a somewhat novel provision of law has been put into successful operation.
The superior courts of each county are empowered to examine into the legality and technical completeness of the
acts of the district officers as far as these concern the bonds, and to issue a decree confirming all proceedings
leading up to the organization of the district and the issuance of its bonds. This act of confirmation is intended
as a safeguard, and one which shall act as an inducement to investors to purchase this class of securities. The
only question'which should then arise in the mind of the possible purchaser should be as to whether the real
-estate offered as security was of sufficient value.

In the five years following the passage of this act upward of 40 irrigation districts have been formed or
seriously proposed, and the greater number of these have completed their organization and offered bonds for sale.
There has been considerable difficulty in disposing of these bonds for cash for various reasons, many of these
growing out of the novelty of thematter. At first there was along strugglein the court before the constitutionality
-of the act and its amendinents was settled beyond question. The-main point being triumphantly earried, there
Jhave been many details requiring exact interpretation and definition by legal decision. Meanwhile, in the practical
operations of many of the districts, troubles and unforeseen contingencies have arisen which have tended to render
capitalists unusually cantious and even timid. The management of affairs of this kind, although in theory not
mnovel, has in operation developed peculiar features. - Apparently in each community it should be easy to select men
-of intelligence to conduct the affairs of a municipal corporation, from v-hich in many respects the irrigation district
differs little, but unfortunately the election of district officials has not in many cases brought the best men to the
front, and the consequence of intrusting large affairs in the hands of nnskilled men has been too apparent.

One feature of the typical irrigation distriet in which it differs most widely from other public associations is
the fact that it starts at once by attempting to raise an enormous sum of money and to expend it toward the
completion of a gigantic project. Little opportunity is given for preliminary work and the acquisition of experience
so necessary in all lines of business; in other words, there is not the slow growth often essential for the success of
great enterprises. Men are suddenly called upon to supervise the disbursement of hundreds of thousands or even’
millions of dollars and to take in charge the business of a great corporation, their only preparation being that of a
small farmer or professional man in a country town. There are none of the minor rules or precedents so essential
to the conduct of the innumerable details of a great business, and the personal judgment of each officer must
‘be constantly exercised. It hag thus resulted that boards of directors have been aceused of extravagance,
incompetence, and failure to select the best projects, and as a result investors have feared to purchase bonds of
certain districts through doubts as to whether the money would be.applied in such manner as to increase the

~ value of the land. Tt is of course assumed that the land and property of the district in its original condition is

ample security for the bonds, but as a matter of fact the argument is constantly used that the money obtained
through sale of the bonds will be used in sueh manner as to increase this security. (a) '

@ The accompanying table gives in alphabetical order the names of the irrigation districts whose organization has been completed in whole or in part, together

with a few of the prineipal facts concerning their area and the amount of bonds voted and sold:

IRRIGATION DISTRICTS, AREA, AND BONDS VOTED AND SOLD.*

‘ e S

Area in.| Bonds | ,Donds raa i Bonds

TRRIGATION DISTRICTS, nty. ! § X DISTRIC G - Areain | B b

TRRIGATION DISTRICT County acres. voted. dxspogsed IRRIGATION DISTRICTS. County. ncres v(()"::;}ls disposed
. . ' of.

Alessandro coveevennn.. 25,500 | $765,000 | $765,000 || Murrietd .cveenenanne.. San Dicgo.......i.......
VL 129,927 | 675,000 528,000 |} Qlive..oeeneeeeanieoi.. San Bernardino
iy Roek Graskc 50.000 | 400,000 | 130000 || Ofag oot S0l Qo e s
N K weeennn 30, , 00/ £ an Diego.......o....... 5
Brown Valley -........ Y 44,000 | 140,000 | 140,000 ﬂ . 50,000
Palmdale .............. Los Angeles ............ 5 5
Tentral Glenn and Colusa. ......| 156,560 | 750,000 | 574,000 || Perris ... .ooooomnnon. San Diego.............. o e 115, 000 "$314, 500
Citrus Belt San Bernardino ... .. 12,000 | 800,000 Pomona Orange Belt..| Los Angeles e 4, 000 200, 000 o
'%céllus; . %Ien:; :mdl Colusa 100, 000 | 600, 000 POSO eemmmoam i amann KON . ooreeeooaon, 40,000 | 500000 | . .07
Dehesiy .- o8 Angeles L......o.oooo ool Rialto coeverrnanannnn.. 0,000 | 560" 000
East Rivers .| San Bernardino . 3,600 250,000 1ato _ 500,000 | - 500, 000
. . . Riverside Heights.....
}E’;ﬁftﬁﬁfd"" ceeeonas| San DI:ego ............... 1;, 300 | 452,000 San Diego......o.ce San DIeO . cumennmoeun oo |
ESeondido e venemeaieeifeannnn do... - 12,814 | 450,000 San Jacinto s 8- |veee @O v eiaane oo 18,000 | 850,000 | 350, 000
Fallvrook ... N do...... S 2,000 | 400, 000 |. . aglnt $:ﬁ§;{md Fleas 450,000 450, 000
lendora ... I"os Angeles ...... - 3,000 | 170,000 |...-...... San Marcos .cecivee...
Grapeland ...... .. San Bernardino 10,787 1 200, 000 85,700 || Santa Fe c.eevencunea | Los Angeles .. oo.oooooo oL | T
Happy Valley -........ Shasta ....voiiiiiiii o Santa Gertrudes ) {{ .
Horen 1o’ = rosmo LTI a0 ] S ot Frasng and Tadar. 1l 11600 |-
g{:g\gcs.lgxd i - %;n D;‘%%lo’fﬁiéfé. . . g% g%)g 78(1)} 000 165, 000 j| Spring Valley San Diego....... l.l?:: o 2;5’ ggg .
Keorn and Tul - Ton and Ty Gleﬂﬁ:: 3 B 700,000 |oeeceann.. Sunset ...oeveao.o....i Fresno and Tulare...... 308, 000 {2, 000, 000

13,500 | 80,000 |..._.o..1. Tipton ... ...o00 TUIATE <o e evonnannanrnns 17,040 | 50,000

Linda Vista ...........| San Diego ... 42,000 [1,000,000 | 160,000 || Tula
Lit Rk ciii 12 I Knfeis 3 000 | 2" L Tole River 1o S0.000 | “50:000
e PR R o... U Turloek ......... ..| Stanislaus and Merced..| 176,210 ;
%ndera ........... Fresno...... . 330, 000 Vineland ...... . i,osAngeles............. 4 000 1'223' 888 ) 422‘ 830
ANZANG .. . Los Angeles ...... . 2,400 White River.«v..ovveu. Tulare ....... : ' ! 1000
Modesto «eneaseannen-.. Staniglans .............. 80, 564 ! B A e A

* This table hias been revised according to reports from irrigation districts published in * The Orange Belt", J annary, 18‘:)3’ page 81.
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In the five years following the passage of the District act it appears from the statements of district officials that
only 2 districts have actually constructed and completed works for irrigation, and these 2 have been among those
voting and selling the smallest amount of bonds. These are Brown Valley district, in Yuba county, and Vineland

_district, in Los Angeles county. The other districts which in this time have obtained water for irrigation,
although not completing the works, are Alessandro, Alta, Citrus Belt, Perris, Rialto, and Tulare. Some of these,
notably Alta district, have, however, purchased canals and means of supply already constructed. (a)

Several proposed districts have given up their organization or the acts of the directors have been declared
illegal by court decision; in others projects have been attempted apparently too great for successful completion;
but as a rule the dlb’l}[‘l(}ts have been as well managed as other corporations conducted by untried officials. Among
the charges brought against district directors has been that of evading the spirit of that section of the law preventing
the disposal of bonds at less than 90 per cent of theirface value. Itisasserted thatincertain districts the evasion has
been accomplished by trading bonds for water rights or work to which fictitious value has been given, two or three
times the actual value of a canal or water right being paid in this manner. Such matters, however, are mostly of
local coneern and can be guarded against by the public mterus’o and resulting criticism.

MAP SHOWING THE RELATIVE LOCATION OF IRRIGATION DISTRICTS OF CALIFORNIA
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The relative location of the principal irrigaytion' districts is shown on the map, the size and shape of each district

o Mr, L. M. Holt, secretary of the convention of irrigation districts beld in Sacramento January 6, 1893, stated publicly that out of 38 irrigation distriets then
in existence 19 reported having voted bonds to the extent of $11,834,000. Out of this, bonds amounting to $2,622,000 had been sold for cash and $2,995,200 had been
iraded for water rights, making in all $5,617,200 of bonds disposed of, a little less than one-half the amount voted by the 19 distriets. Thirteen other districts had

- voted bonds amounting to $4,942,000, none of these being sold. These 32 districts which had voted bonds contained 1,830,769 acres, and the bonds averaged $0.16 per
acre. The 38 districts then in existence contained 2,149.060 acres. Out of this number 28 districts, containing 1,615,594 acres, had an assessed valuation of $39,982,849,
. the assessed valuation being thus $26.38 per acre. . :
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being indicated by the eross hatched areas. Opposite each of these is a number which refers to the following list,
giviﬁg the name of the district, the county in which it is located, and the area in. a.c?es:

e ‘ .
. Areain | ‘RICTS i Areain
IRRIGATION DISTRICTS. Counties. acres. 3 IRRIGATION DISTRICTS. Counties. acres.
. shama 7 lénn (e, 13,500 || 18. Pomona Orange Belt................. Los Angeles...cvaeinnnnn- 4, 000
5 gfx‘ﬁd """""""""""""""" o '(r}eg;;n .mf?.d..(% ..... ¢ ..). 0 %6000 1) 19, Vineland we.eoo.oone.- I P do B
3 Ortand Glenn and Colusa .. ..| 100,000 | 20. Santa Gertrudes ... . cefeeenan do... 2 600
1 Central . B PO A0 ceenennnn ...l 156,550 |f 21. Anaheim .......... .| Orange 82,500
5. Brown Valley oo ooioereieiannns Tl oo 44,000 || 22, Citrus Belfi---ooowmooemmmmaeamneaan San 19, 000
............................. Stanislans . ce.ooceeeneenees| 80,564 || 23, Rialto ......... 7,200
g. 'l}lffﬁ'zt]f .- .- ...| Stanislaus and Mereed .....| 176,210 . Bast Riverside ,2, 900
8. Madera. oo Fresno...o--eo..co.r | 30000 25, 500
9. Sunset.. .| Fresno and Tulare .| 308,000 13‘42);2,
30, Selma. coveeiae i do . 271,000 18, ‘() )
) 8 R U R do 129, 827 11,800
12. Tulare TUIBLO . e reweaneecereennannns 40, 520 12, 000
13. T;‘Jton N PPOR. [ (0 Y, 17, 040 19‘ 000
14. Kern a .| Kern and Tulare ... 84,335 g 1 ]‘3‘ 814
15. POSO.cvrnennannns . Kernoooooanien *40, 000 . Linda Vista . 4‘2' 000
16. Big Rock Creek ... Los Angeles..... .--| 80,000 {| 83. Jamacha.... o 22, 000
17. Grapeland...oaveeeeoniiieniiiiann. San Bernarding............. 10,787 || 84, Otay. ceemernieeeeae e 50, 000

a (lenn county created since 1890, taken from the northern part of Colusa county,

FRUIT CULTURE.

The wonderfnl success attained by the cultivation of fruit trees and vines by means of irrigation upon lands
otherwise valueless and the great results from the reclamation of such lands, increasing them in value a
hundred fold or more, have drawn public attention to irrigation more foreibly than any othier resalts. It mustnot
be supposed that horticulture in California by any means depends upon irrigation, for in many of the connties
widely known for the production of excellent fruit the artificial application of water is almost unknown, but on the
other hand there are counties now wealthy and prosperous in which the destruction of the canal systems and other
means of distributing water would bring about ruin and desolation. It is from a consideration of these localities
that the general impression is sometimes given that the fruit producing districts of the state, outside of thé orchards
and vineyards, are arid and forbidding. :

Local details are given under the county descriptions on the following pages. As regards acreage of trees
or vines, raisins lead, followed at a considerable distance by the acreage of orange trees, peaches, and prunes.
Experiment and intelligent observation in each county, aided by discussions at horticultural conventions, are
rapidly bringing to light the varieties best suited for the different climates and soils and the best methods of
cultivation and protection from insect and other pests. To the majority of orchardists the subject of irrigation,
although as fundamental as that of supplying water to their families, is a matter of little concern in comparison
with that of protecting their trees and vines from blight and disease, but it is generally recognized that the
extension of area of productive lands will come largely through this means.

CONDITION OF IRRIGATION IN EACH COUNTY.

In the table on the following page, which contains the nawe of each county-in the state, are given the facts
concerning the number of irrigators, the area irrigated, and the average size of irrigated farms in the Census year.
Among these 53 counties there are included 10 in which no irrigated farms werereported. These ar
Costa, Del Norte, Marin, Napa, San Luis Obispo, San Mateo, Solano, Sonoma, and Sutter,
along the coast or adjoining the bay of San Francisco. As previously stated, irrigation has not been practiced
to any mnotable extent in these 10 counties, because fruits and vegetables, as well as field Crops, are grown
successfully withount the artificial application of water. There may be a few exceptional cases where small orchards

and vineyards are occasionally watered by means of machinery, driven by windmills
can hardly be classed as irrigation.

e Alameda, Contra
counties located mainly

or other devices, but these
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NUMBER OF IRRIGATORS, AREA IRRIGATED, FARMS, AND CROPS, IN EACH COUNTY IN CALIFORNIA IN 1889,

OWNERS OF N ‘ - .
FARMS. (a) TRRIGATORS. FARM AREA. | : AREA IRRIGATED.
Aver- ' i
Num- (oo lage sizell A i
. ber of | ATon drri- T o0 : Area of | N
COUNTINS. e ‘ als. 1faita.
; irviga- ggﬁiﬁ;”. gated Per Per | Der co;u;ty m (C ﬁl(;%g:) ﬁiﬁgf i per | Per lg I;%rof
tors. farms || Total |eent of | cent of | cent of || AT Per cont of| 6D of | ST 2
inacres.| number.{ popula-|| farm | popula-! Acres. centim- Ll omb ol total | B
tion. |owners.|" tion. | proved. county. farm 1?)‘? ety
< area. g
T gators.
Total.neenn-.. 14, 782 ] 1,004,288 | 73| 62,894 | 438 | 25.96 1.3 || 09,827,200 | 21,427,203 | 57.04 3,812,761 | 245,015 | Loil 469 17.86
- — [ i | |
Alameda .. ‘ 1, 82 1,94 Il 450,560 =
! O N U, Y R I 298,846 | 74.58 45,782
ﬁl]m\lu ... 3 2,680 46 31| 465 || 100,00 465 483,200 9,780 | 45.50 > 450 1%
mador - 221 3,136 14 700 | 6.8 || SLB7| 2014 363, 520 208,172 | 34.19 9,058 | 2,467
Butte .. 79 5478 15| 1,180 | 6.6L || 3L37| 2.07 | 1,100,800 504,538 | 7L 41|l 170,59 | 18,761
Calaveras 57 582 10 18| 544 1180 | 0.6L |, 627,200 | 148560 | 47.20 3,203, 522
COLUBA « e eenemrenanns 93 7,595  8l| 1,028 | 702 905! 0.64 | 1,568000 047,582 | BL.5L|| 274 3
Contra Costa - s R - 1060 | 7001 fleenememaoemnnnn 518, 400 206,003 | 87.89 50, %g 5 ??3
Z]Q]@_lNurte. ..... PO SR 12| 48 |l 1 960, 000 33,491 | 45.04 579 2
gl ) B R R ) B A a8
MO « e avemmenmneen , L 660 (] X . . .3 , 126,400 || 1,873,830 | 69.28 492,938 | 17,401 |
18 83 51 1,232| 5250 1.46| 0.08| 2,284,800 547,792 | .69.49 10, 097 o
209 | 46,242 | 221 995 | 685 0280 | 500 6412800 68,256 | 67.75 4911 6, ?,Eg o 62' 23 eg' ég
470 | 154,540 | 418 780 | 744 | 50.G8| .77 || 5,101,440 712,130 | 19.61 91197 | 86,643 | 3.03 2170 | 16.13
68 958 14 664 | 90,351 10.24| 0.96 720,000 203,062 | 51.04 100757 | 3011l 0130 0.47| 3.7
293 | 55,810 | 100 507 | 11.96 | 57.79 | 6.91 8,120,600 242,361 | 41,65 6,828 | 2,214, 178! 23.03| 98.81
T.08 ADgeles connens 1,848 70,164 38 || 8,828 | 8.77| 48.15| 1.82 | 2,560,000 750,033 | 57.48 | 143,606 | 10,181 274 9
e s S et B 1 2 ] et I A A T T i Bt Ml
) Sl eeennaeenes ; i 0. 23, 4 2. 1, 004, 800 144,889 | 25.35 3,809 | 3,045 | 0. 3.8
%{{:s;)(d((:fmo e T . ¥ ggg 5.20 2 ) 01 2,364, 160 572,875 | 27.81 10,089 | 1,042 ||..... TE SO bee
Y SR ;i 39,300 | 9, 95 | 2.86 | 1,452,800 878,058 | TL9O | o457 | 124 | 2227 3 3.
’ " i 1 3 ' ) s 2,22 . 68 13.38
MOAOC « e rnnneecnenn 80,110 | 190. 613 | 12,20 | 65.58 | 8.06 || 2,680,720 251,000 | 62,46 7,627 | 1,080 | 298 | 31.80| 45.07
MONQ. v vsvmnsannnnn 43,523 | 463 103 | 514 || 91.26| 4.70 | 2 165,760 79,523 | 6410 | 9220 | 1,605 (| 2011 ha73| 5474
M:ln;)xkur : 801 Lo | g8 L2001 2200 260 1| 1,080, 212 | 45.80 | 185,520 164 | 0.0 09| 813
.. : Y R I . 288,747 | 51.02 937688 | GG [|........ U I
Nevada 601 | 346 | 62,917 1.83 640, 000 117,877 | 98.05 250 a1l | Toer TN em
Qrango.ooco 1,400 | 1035 || 7890 | 7.05 | 473,000 | 205,200 7260 | 14590 | 3.5 672l 1200 2116
lacer. . L 677l 42131 2.85 954, 880 278,706 | 50. 24 20,485 | 13,561 0.781 2.68| 9.51
Sacmmmen QB0 sl s ST LTGRO0 o) BN 00 sTr| w57 v o
3 1 \ s . L 36 3 3 . ) 18 it X . O .22
San Benito ... 154 || 10.41 ] 1.201) 640,000 484,361 | 55.80 48268 | 558 014! 0.19 .2
1
$an Bornardino 1,04 | 7.55 | 79.05 | 5.97 || 13,440,000 307,845 | 41,00 21,838 | 6,565 | 0.28! 12.31| 17.65
San Diogo... o7 7.07 | 2L.18 | L.50| 9,310,720 887,796 | 26.91 was| a2l ow L5 | 8T
§1L11 I'raneise 145 0,05 35. 86 0. 02 32,000 3,469 | *89.45 15 4 1.50 | 18.81 49,43
San Joaquin ... 1,30 | 4821 ©6.09| 0.20) 883,200 |, 570,271 | 97.99\ 806,567\ 40071 0.20  0.39| 461
San Luis Obispo .. 1788 | 13012 [leeremeefiacnenns 9,178,560 || 1,084,398 | 25,19 52,597 agp
San Mabeo ovaeeene- e 002 | BOT | cemreaelorncnsan 294, 400 168,083 | 69.97 5,209 TR | A S I il
E:n‘(t‘n .}?{u‘bnm - 96 LB Bl 551 0.80) 1, 521,200 521,270 | 45.50 33,147 | 1,038 | 0.03°| 0.08 1.01
Santa Clara . .- 1 . 53 . 45 & 883, 200 445,535 | 03, 48,228 2 . 2
Santa Craz. - ; , 916 | 47| 251|012 972, 000 126, o0 . 3 13, 521 | 1, ol TRl an
Shasta .....--- i 4751 13,662 29 950 | 7.83 | 50.00 | 3.91| 2,534,400 281,870 | 31.47 16| 1675 || 054 L86 0.8
o ...voons R 86 14,400 | 160 107 212 80.87 | 1700 576,000 44,595 | 49,43 3,115 141 ]| 252 susl| 9T.14
Siskiyou | owo2| 81567 | 1051 617 | 4950 58.41| 2048 | 8,635,200 998,903 | 39.73 19807 | T,63L| 0.87| 187 | 22.72
Solatio .. . A1,018 7 |7 614, 400 431,010 | 84,84 || 107,791 103
Sonoma - 2 885 | 090,720 707,063 | 43.57 98806 | 2,827 ||-rreaentoneanann '
Stanislaus 713 - 051,040 741468 | 85.21 | 344,803 | 3,408 || 0.85  0.45| 8.64
1
L SR RS FUUUR ORI 642 377, 600 957,956 | 87,61 92,769/ 3,366 [|........ [T U
Tehama 116 7,160 62 781 | 7.88 |1 17177]] 1,912,820 864, 666 | .45. 76 97,390 | 5515 || 0,877 08371 280
: . ! 9! . . . , 912, 32 . 45, i ) . 82 3,
Trinity. |0 3,186 93 | 990 | 5.02 1 63.641 3.76 | 1,920,000 67,757 | 18.63 1286 785l 0.171 4.70| 1L87
Tulare --..... il 1,987 | 168455 | 131 2,193 802 58.69 | 5.24 | 3,578,880 | 928,677 | 63.33 || 810,405} 32,420 || 471 18141 3403
PUONIING. -« eeenee - 100 1,985 13 919 | 9.60 || 45.66 | 1.04 1| 1,310,720 68,128 | 3448 3,15 16 010 1.89 452
Venturi. .- 134 3,347 a5 7ee | 7m0l 17540 133 | 1,070,480 920520 | 42,32 || 06,223 | 4,461 [) 0.81 1.03| 7.9
Volo eenrnnnns . 30 1,602 41 866 | 6.83 | 4.80 | 0.81 622, 080 975,664 | 82.29 || 144,490 | 12,558 | 0.20| 0.48 ) 1139
TUDa e nveearnennan 122 2,852 23 459 | 476 | 2658 | 1.27 56,900 || 206,281 | 7A3L|| 38538 | 5,245 0.62) 120} 6.6

o Ineludes owned and hived farms, assuming one farmer to each.

ALAMEDA cOUNTY includes a large part of the area immediately west of the bay of San Francisco, containing
within its limits the city of Oakland. It is noted for the large quantities of fruit produced, many of its wheat fields
having been cut up and planted in orchards and vineyards. Besides the arable areas along the shore, there are a
number of inland valleys in which agriculture and fruit raising are carried on. Irrigation is not practiced to any
sonsiderable extent, and the few gardens or nurseries to which water is occasionally applied were not considered
of sufficient area to justify enumeration. One irrigating ditch known as the Washington and Murray was
constructed about 1875, taking water from the west side of Alameda creek and conducting it for 3 or 4 miles.
The control of this ditch hias been acquired by the Spring Valley Water Company of San Francisco. Some of the
farmers under the ditch state that irrigation was of doubtful benefit, at least for the erops they were raising.

ALPINE COUNTY includes a portion of the mountain area south of Lake Tahoe and adjoining Douglas county,
Nevada. Owing to the altitude and lack of communication the principal industryis stock raising. In some of the
valleys dairy products assume importance, these being shipped by way of Carson, Nev. There are a number
of small ditches taking water from the upper tributaries of the Carson river and carrying it to the meadow lands
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s o nd Charity, Diamond, Hermit, and Pleasant valleys. There are numerous ]oca,lif,ies in this cogm',,y:
of Hope, fady mll(? &(,mlfulflﬂ for use n’u the fertile lands of Nevada, and probably a number of these would be
Tare watap o 1 be he s¢ . . N . TP :
::t}:;,l,t;d“hl,:t:t(;‘:;e purposes were it not that the catchment basin of the Carson river lies in two states ditfering in
lws and (,1}5)1: nms - oceupies a narrow belt of country west of Alpine county, extending from the) sunm:lts of the

AVADOR COTREY O tv valley, between the Mokelumne and the south fork of the Cosumnes.
Sierrn Nevadas we?tw:u'd o tPichmn&gnU\; 7 ;*‘uo'i,-:ad while the western portion contains a number of valleys in
Tm} e:istt‘l:ll 11):15 eoisz;frffi);i}gl ® ;‘leze(;)rli]:lzi;al itl’lzlus,try is mining, and nearly all of the ditches have been built

‘h Aorie '€ 15 Cd . 3 1 . vany T
;:7}1”:1131(,‘1:: :-L"::xxxecti«»il with mines and mills, although some of the water is now »employved for ];rl'{g'fmt;?;;. Tﬁ;l:fil et‘;ﬁ(:
are seldom watered, the farmers stating that crops are succgssﬁ'ﬂ by (1@1)611(16H§e upon tj ?%alu,‘lt 7}?‘“}( I" ‘m ’
extra labor and expense of applying water would .hardly be justified by the proba.blg }DG!%{Lbed : E l‘l.lllb. | )1}6& ct (;
irrigation can not be considered as essential in this <.30uuty., :Llchou.gh. there are loca'h}:;esff\ 161;31 8 tls 8?{!‘1)1 )(e.¥ sere
profit, as shown by one statement that land planted in. g'r'cim not 11‘1‘1gat§d Wopld .yle m;l)om 5100 Ol ] -Jl) )
but when irrigated and covered with alfalfa would yield $30 per acre, or in fruits from 50 to ) Pu :?u e. e

The principal fruits raised are peaches, apricots, apples, prunes, zmq pgars‘, mainly in Lone and J aclmgn ;rav cyi
and adjacent localities. The orchards are cultivated largely w1l:hoqt 1rr1gat10n , although water is used w 1(?re, 1,~
can be obtained at reasonable cost. Water is usually sold by fshe miner’s mch_ per dfajy, the charge va:x:ymg from 5
eents up to 25 cents per day. In the first instance it was considered that the_ irrigation season lasted for 130 dbaJys3
so that the charge per miner's inch for the season was $6.50. ‘ In t]%e oth.er mstm.lce water was only qsed 4 days
during the year. In all of these estimates of gquantity the miner’s inch is so variable that the quantity actually
delivered may in one case be two or three times that in another.

BurTE COUNTY is in the northern part of the Sacramento valley, being on the east of the river of t}mﬁ name
and extending easterly up the slopes of the Sierras. The western part of the cou.n‘ty ineludes a large portion ‘?f the'
broad valley land between the Feather and Sacramento rivers, this area being utilized largely for the produ.c.tlon of
cereals and other field crops. Near and among the foothills the soil and elimate have been found to be exceptionally
favorable for fruit culture, and much of the rolling Iand to which water can bQ conducted is being set out to orchards
and vineyards. The principal loeality in which irrigation is conducted is in the vicinity of Oroville, where a number
of colonies depending almost entirely on fruit culture have been started. The water supply of the county as a whole
is large, although during summer most of the smaller streams become dry. From about 1855 to 1860 and during
later years large and expensive systems of ditches and flumes were constructed for the purpose of bringing water,
mainly from the upper tributaries of Feather river, to the gravel or Placer mines among the foothills. With the
decline of hydraulic mining these ditches would have become almost useless were it not for the growth of the truit
industry. :

Irrigation is not required for wheat and other of the cereals, excepting perhaps Indian corn, but in most
lncalities it is indispensable for orchards, vineyards, and alfalfa. Some of the orchardists claim that fruit not grown
by frrigation, but produced in localities where the soil is deep, somewhat moist and well cultivated, is better in that
it shrinks less in drying and can be transported with less loss. Land amoug the foothills without water is worth
from $10 or under up to $30 per acre, but with water is valued at $100 per acre and npward. Attempts have been
made to obtain flowing wells, but, with little success. At Oroville a well was drilled to the depth of 800 feet at a
cost of $2,000 or over. It flows at the rate of only 4 gallons a minute. The water containg a perceptible amount
of mineral matter commonly known as soda, and there is also a small quantity of gas issuing from the well. The
owner states that if the well were properly cased the supply would probably be increased. About 4 miles north of
Chieo a well has been drilled to the depth of 686 feet without obtaining artesian water.

The Thermalito canal has resulted from the utilization of four ditches formerly used for mining purposes, and
known as the West, or Powers, Flea Valley, Miocene, and Mineral Slide, or Snow, ditches. It obtains water from
the west branch of the north fork of Feather river, carrying it out on the west side to the vieinity of Oroville.
The prineipal head dam is about 25 miles north of Oroville, this being designed for permanent use. The total
length of the main ditch is 33 miles, the average width from 5 to 8 fee’n, and the original cost was over $500,000,
The ecarliest of the ditches was begun in"1852. There are on the line of the canal 800 feet of tunnel, 4 miles of
wooden flumes, and 3 miles of 29-inch iron pipe. Water is sold usually under annual contracts at $2.50 per acre
for orchards ahd $5 per acre for alfalfa and vegetables. It is computed that the water duty is at the rate of 1
miner’s inch for 5 acres of orchard or 2.5 acres of alfalfa. ,

The canal of the Palermo Land and Water Company takes water from the south branch of Feather river, the
head being about 1.5 miles above the town of Enterprise. The canal is located on the south side of Feather river,
and continues in a southwesterly direction for 22 miles from the head to Oroville, then turning southerly toward
Palermo. The total length of the main diteh is about 25 miles, the average width 9 feet, and the total cost was

200,000. Along the line of the canal are nearly 4 miles of flumes, 72 inches wide and 24 inches high, There are
five braneh ditches, with a capacity, respectively, of 12,8, 4,5, and 6 second-feet. Water is measured under a 6-inch
pressure, and sold at the rate of 10 cents per miner’s inch for 24 hours, or $3 per second-foot for the same time,

~
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The diteh owned by the South Feather Water and Union Mining Company takes water from Lost ereek, a
hraneh of the south fork of Feather viver, the head being about 2 miles west of the town of St trawberry Valley.
The diteh is built on the south side of the river, the water flowing in a general westerly dle( tion,  The total
length of the main ditel is 25 miles and the average width 8 feet.  From the head down to Forbestown, a distance
of I8 miles, the diteh, 10 feet wide on top and 6 feet wide on bottom, is huilt along the steep mountain side through
a very rough country.  There are nearly 3 miles of flumes and 2 tmmv]q. Water, as in the case of many of the
ather companies, is sold at the rate of 10 conts per miner’s ineh per 24 howrs, and is used mainly for fiuit and
vegetables.  This ditel system was oviginally built for mining, but, since the exhaustion of' the shallow deposits
among the foothills and the suppression of the large hydraulic mines the water has gradually heen utilized for
frrigation. The vigating season extends usually from about the middle of May to the middle of September,

The Cherokee diteh, belonging to the Spring Valley Gold Company, takes water from Butte ereek near the
northern edge of the county,  The total length of the diteh is about 40 miles, the average width 5.5 feet on bottom
and 8 feet on top, and the cost was about $200,000.  In the course of the diteh there are about 2 miles of flume and
2.5 miles of 36-ineh iron pipe, the latter earrying water across the west branch of Feather river under a net wly
vertical pressure of about 1,000 feet. This diteh has been nsed exelusively for hydraulic mining, but this being
stopped by the operations of law it is proposed to utilize the water for irvigation.

CALAVERAN COUNPY 18 south of Amador, and, like it, extends from the summits of the Sierra Nevadas down
the slopes to the Man Joaquin valley.  Mining has always been the principal industry, and upon this agriculture
s huvn dependent Targely for its markets. Nearly all the farmers are interested to a greater or less extent in
stock raising, and many of the cereals are produced for hay.  Trrigation, althongh not essential, is practiced to a
notable extent, mainly for fruit trees,  The miners have constructed elaborate systems of ditehes, and from these
water can be obtained in many loealities af rates of from 10 to 15 cents per miner’sineh for 24 hours. [ one cuse
at least it is stafed that duving the season 8 miner’s inches flowing for 24 hours furnished sufficient water for ench
aere, the waler, of conrse, being applied at different times. At 15 cents per miner’s ineh this would make tho
annual elinrge only $1.20 per acre. The water supply is large, as can ba seen by examining the tables of discharge
of the Calaveras und other rivers, as given in deseriptions off San Joagquin county.

COLUSA COUNTY (¢) ineludes adarge part of the valley west of the Saeramento viver, It thus consists mainly
of 4 broad plain sloping gently toward the south.  Besides the general fall along the valley there is also o gentle
slope from the foothills toward the river, and also, as is sgometimes found in great valleys, n slight rise to the river
banks, so that the lowest ground is parallel to the stream and at a distance of some miles from it In other words,
this river has built up for itself a broad, low ridge, upon the 1’0]) of which is the main channel. This {feature
renders the diversion of water for irvigation comparatively e 18y, since, aided by the general fall toward the south,
ecannlds can be made to conduet the waber far away from the river across the plains to points near the foot of the
bounding hills.

The county as a whole has the reputation of being one of the greatest wheat producing areas of the world,
the level surfice and uniform richness of soil vendering possible farming operations by machinery and on an
tnormons seale,  With the low price of wheat even this wholesale farming can ]nmlly be said to be profitable
at all times, and steps have been taken, as in the San Joaquin valley, to introduce irvigation in order to insure the
profitable cultivation of fruit.  For the ordinary field cvops the nmlwml application of water is not essential,
although often desivable, and some of the Iands of the county in fact need drainage rather than irvigation. Where
practiced, the applieation of water is generally by flooding, the water flowing from one check or levee to the next
and covering the intervening ground,

The principal souree of water supply of these counties is the Sacramento, the waters of which, owing to the
peeuline topography, ean be brought out to the base of the foothills, covering the entire plain, ’l‘]w small streamns
Ceoming in from the west, although intermittent in character, also furnish some water, whicl, especially by storage,
conld be used in irvigation.  Stony ereek, which flows easterly near the north line of the county, has a relatively
large catehment aveq and supplies & number of ditehes among the fuothills and also above ()1‘]&11(1. The quantity
of water in the Szeramento river at Sacramento, 30 miles below the southern line of the county, has been
aseertained by the state engineering department of California, the results being published in the volume of
physieal data and statistios.  From these figures estimates have been prepared of the probable guantity at the
hewd of the main eanal of the Central irrigation district; which is at the south line of Tehama county, The resulis
: ()bmmml are given in the table on the following page.

a In Wl lhm vonnty was 4iv idml the narthern part being set off and given l.hu oame of Glenn.  Iu this diseussion the two countios nee ineladed, sinew the
conaus statisties npply to the condition of things before the division.
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DISCHARGE IN SECOND-FEET OF THE SACRAMENTO RIVER AT SACRAMENTO, CALIFORNIA. (a)

[For each month from 1879

to 1885, and at propoesed head of Central Distriet canal for cach month when the tlow was approximately less than 6,040 second-feet
during the same period. ]

: 1874 1880 | " 1881 1882 1883 1884 18856
i i i ad At head
MUNTHS. At Saera- ﬁft (];]::d At Sacm-E f,“f'é‘ﬁﬁfl ‘At Sacra- ﬁ; (_131;?.(1 At Sacra- ﬁ}? é]sﬁfl At Sacra. Jgf? (E‘lsgfl At Sacra- Joifp (l}lgn At Safurw nftCe]n.
“mento. | tral mento. tral | mento. tral mento, tral mento, dral mento. tral mento. . yral
canal. i eanal. canal. canal. canal, canal tianu .
JANUATY <eencnnnn 12,00 28,000 95, 000 | 24,000 12, 000 6,040 || 12,000 6,040 90,000 |.i.o.....
Febrnary........ : 30,000 ¢ 21,000 115, 000 . ; 22, 000 17,000 ... 24,000 |.... ... 52,000 J.o...a.oe R
March ...........l 110,000 .. 92,000 77,000 .|l 55,000 91,000 |eeereeen-n 80,000 [..veene..|| 30,000
April...... 4 o,000 95,000 90, 000 90, 000 73,000 {.eeueeens 105,000 [veeeennn. 29, 000
May....... : TH000 ... 133, 000 70,000 92, 000 89, L3100 200 IR 111, 000 23, 000
Ju:;« ............. ! 45,000 .......... 110, 000 25. 000 74, 000 32.000 |..eoen.... 90,000 |.... 14, 000
Jaly ceevniean.. ‘ 16,600 .......... ;‘ 53, 000 14, 000 17, 000 12, 000 6,040 31,000 6, 500
Auéuﬁt.~ - . BG00 . 4.060 ; 18,000 |..coe..... 8, 000 ! 8, 000 7,000 4, 240 12,000 5, 500
September. ...... © 6,500 3,960 ' 9,000 ' 5,160 ! 6,500 | 6.500 6,500 3, 960 7,500 4,500 5, 200
October.......... tR,000 4, 740 } 7,500 | 4,500 7,000 4,240 10. 000 7,000 4,240 8, 000 4,740 5, 200
November . o T000 1 4,500 7,000 4,200 ; 8, 200 4,780 14,000 |oeeniioaan 7,500 4,500 7,000 4,240
December -...... i 27,000 i .......... 20,000 SO (TN T T 1000 | 5700 || 7400 | 4,475 | 8000 oo

a During the months for which approximate figures are not given for the point ** At head of Central canal” the dischargo of the river there was manifestly so
far in excess of the canal’s utmost capacity that it were idle to make any comparison, and so reductions from the Sacramento station records wore not attempted.
(From report on the Central Irrigation district, Califernia; its physical, engineering, and business. problems and conditions. William Ham. Hall. San Frupciaco.)

The prineipal irrigation works in this county are those of the Central irrigation district, mentioned below. In
addition to this large canal, which is not yet in practical operation, there are a number of ditches taking water
from Stony creek and other streams, and also what are known as high water or overflow canals leading from the
Sacramento to the lower grounds back from the river banks. These high water ditches, as their name implies,
receive water only in times of flood. As an example of each of these classes of irrigation works the following
descriptions may suffice. The Carver ditch takes water from the west side of Big Stony creek to irrigate lands
south of the town of Elk Creek. Thelength is 1.3 miles, width 8 feet, and the cost was about $2,000. During
the census year only about 20 acres were irrigated, 3 of these being in orchards, 8 in corn, and 9 in alfalfa.

The Cheney Slongh Water and Irrigation ditch takes water from the west side of the Sacramento river,about 6
miles north of Colusa. Thetotal lengthisabout 10 miles, the width 40 feet, and the cost was approximately $10,000.
The head gate consists of an iron pipe 4.5 feet in diameter and 50 feet in length, laid in masonry and placed 0 feet
below the top of the river bank. For the canal itself an old slongh was utilized, after having been scraped out and
otherwise improved. Thereareabout 20 distributaries of from .2 to I mileinlength and from 4 to 6 feet in width.
The works are owned by an association of land owners. Irrigation can be practiced only when the river is very high,
as it is at times in the winter season, and thus it is rarely possible for the land to receive more than one thorough
flooding during the year. At that time the ground is covered to the depth of from 1 foot to 1.5 feet. The principal
crops raised are wheat, barley, and alfalfa. Along the river there are a number of similar devices for flooding the
lowlands during the time of high water, and in addition to these are several pumping plants for the purpose of
irrigating orchards and gardens during the long dry season. Oue instance is given of a 7-inch centrifugal pump
ran by a 40-horse power engine pumping from an 18-inch well 34 feet in depth. The delivery is estimated to be
120,000 g.rallons per }}Olll‘, and with this quantity 10 acres are irrigated in 12 hours, the water being applied by
means of furrows 16 inches wide, 6 inches deep, and 4 feet apart. ,

A 11111111391‘ of ix:rigation districts have been formed in this county, mainly in the northern part. The most
?)(illtll;ﬁlg( )(;ft l’flgel:lee lflSsgtﬁzagsﬁ?c%&fézﬁe di,st‘rict,‘lyir.lig‘(_m the n?1‘th sid? of Stpny creek. South of this is Tshe

; ; g ) r for which is diverted from the south side of Stony creek, canals being
pm]ecte.d to cover land west and south of Orland. Still farther south is the Central irrigation district, one of the
largest in the‘ stat?. .Easf: of _this, and between it and the Sacramento river, is the Colusa district, a narrow body
of land from 3 to 5 miles in width,

The Central irrigation district shown on the preceding map embraces 156,550
Of this amount over 140,000 acres have been cultivated for cereals.
narrow, being 38 miles from north to south, and in gener
be obtained from the Sacramento, the diverting canal he
and southwesterly to Willows, and thence

acres, or nearly 245 square miles.
In general shape, the district is long and
al from 6 to 9 miles in width. Water for irrigation is to
cana lading at the Tehama county line and continuing southerly
southerly along the edge of the foothills. T aci i
ca,nal' as projected is about 750 second-feet, As planned, t%is ma,iug::anal will be nearly G;fnciibezmicxitlyéggt;hgaﬁaég
f(fet in bottom width near the head, narrowing to 50 and then to 25 feet. There will be upward of 200 miles of
dxsmbuta?y gz}nals and ditches, of from 8 to 20 feet bottom width. In order to build this system bonds to the
amount of 8750,000 have been voted. Great difficulty has been experienced in selling these bonds, and as a
consequence construction has not been pushed forward as rapidly as it otherwise would have been. 7
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The district was formed in the fall of 1887, and from its inception has been bitterly fought by many of the land
owners within its area.  Many statements have been received from farmers to the effect that irrigation is not
needed and that they are in danger of ruin from the results of the excessive taxation incident upon the district

organization and work. In carrying out its plans also the district has encountered many unforeseen obstacles in
obtaining rights of way, the condemnation proceedings being slow and expensive, It has been estimated by
g(if)sons familiar with the conditions that the opposition alone has resulted m an unforeseen expenditure of at least
200,000.

The Kraft irrigation district as organized includes 13,500 acres, on which bonds to the amount of $80,000
were voted. So far as has been ascertained none of these have as yet been sold. The district extends along
the north side of Stony creek, being thus partly in Tehama county. It averages 2 miles in width and is
approximately 10 miles long. Water is to be obtained from Stony creek, which, however, is dry in its lower parts
at least by June of each year. The Orland South Side Irr igation chstrmt comprises 96 ,000 acres. Bonds were
voted, but by decision of court were declared void on account of irregularities. Persistent attempts have been made
by many of the farmers in the district to put an’end to the whole matter, and as a result, little, if anything, has
been accomplished. The Colusa district, lying along the west side of the Sacramento, includes 100,000 acres, on
which bonds to the amount of $600,000 were voted, but none were sold. No work has been done, and apparently
all plans of irrigation have been abandoned. ‘

ConTRA COSTA COUNTY lies directly north of Alameda county, being between it and Suisun and San Pablo
bays. On the east the county includes a large part of the tule or swamp lands at the mouth of the San Joaquin
river, some of which have been reclaimed, forming farms of great value. Iirigation is not practiced, there being
ample rainfall even among the valleys at the foot of Mount Diablo. As in the other bay counties, fruit culture is
of great importance, large areas being planted in vines as well as in trees. The principal fruits are apricots,
cherries, peaches, prunes, pears, and the so-called small fruits. Owing to its proximity to the city of San
Francisco congiderable areas on the lowlands are devoted to market gardening, but for this no irrigation is
required as the soils are naturally moist. *

DEL NORTE COUNTY is in the extreme northwestern corner of the state, exteuding from the Oregon line
‘southerly along the coast to Klamath river and including nearly the entire catchment basin of Smith river, which
drains a portion of the coast range. The greater part of the area is mountainous and heavily timbered, the valleys
being narrow and containing little agricultural land. The rainfall is heavy and thereis no need of irrigation,
except perhaps for fruit trees during the summer drought. There is an area of farming lands near the coast in the
vicinity of Crescent city, but here it may be said that drainage is more important than irrigation. Also in Smith
River valley are a few farms, as well as in small valleys similar to the one at Gasquet. Here the only crops are
hay and vegetables, together with a few acres of grapevines and fruit trees.

ELDORADO COUNTY, lying north of Amador, extends from Lake Tahoe and the Nevada state line westerly
down the slopes of the Slerra. Nevadas to the plains in the vicinity of Sacramento, the state capital. It includes
a large portion of the eatchment basin of the American river and of the Cosumnes, the next important river on
the south. Mining has been the principal industry, this portion of the state having become famous for the rich
discoveries and heavy output of gold. Following the miners came the cattlemen, who found excellent grazing on
the wild grasses covering the valleys and hill slopes. General agriculture has also been practiced to a considerable
extent, and irrigation, although not strictly essential, has come ’co be of considerable importance. - Some of the
ditch systems built by the large mining companies rival in extent those of counties farther to the south. The more
important of these are the works of the California Water and Mining Company, whose ditches cover Georgetown
divide; the Eldorado Water and Deep Gravel Mining Company, and the Park Canal and Mining Company,
covering portions of the county southerly from Georgetown. The amount charged for the use of water from these
mining ditches varies considerably, but compared with the rest of the state seems high. The rates given are in
different instances 12.5 cents per miner’s inch for 12 hours, or from 20 cents up to 35 cents per miner’s inch for 24
hours. There is general complaint that these prices are too high, and that if water could be obtained at lower
rates it would be more generally used. By thorough cultivation excellent fruits, such as peaches, prunes, and
cherries, are raised without irrigation, although it is probable that in many instances a larger yield could be
obtained by proper application of water. Gram and the forage crops are seldom if ever W&tered on account of
the expense involved.

FRESNO COUNTY is situated midway of the length of San Joaquin valley, and includes within its boundaries
a greater portion of this valley than any of the neighboring counties. It extends from the summits of the Sierra
Nevadas southwesterly down the slope of the range to and across the lowlands up to the hills on the west, and
thus on the east embraces the catchment area of the head waters of the San Joaquin and Kings rivers. The broad
valley lands of the southwestern half of the county have been found to have a soil and climate particularly
adapted to the raisin grape and to the so-called du,lduoub fruits, rendering the production of thcse the chief
industry of this great region.
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The rivers on leaving the foothills spread out over the broad valley and, as is the case with most rivers in
this part of the state, lose their waters in innumerable sloughs or in the pervious beds. The San Joaquin river,
in the center of the county, may be considered as a notable exception, for this, by its strong perennial discharge,
has cut for itself a more decided channel, in which it continues throughout its course in the county. The smaller
streams, draining relatively a few square miles of mountain area, generally disappear altogether on reaching the
lower ground, their waters passing by seepage down along the valley and giving rise to conditions favorable for

artesian wells. There is one peculiarity of the soil of the San Joaquin valley, which is perbaps as well marked in -

the vicinity of Fresno as at any other point, and that is the power of receiving and transmitting water laterally
for long distances. After a large area has been thoroughly saturated it is not necessary to apply water again to
the surface, but the orchards and vineyards receive a sufficient amount of moisture through the percolation from
canals at some distance away. The mechanical structure favorable for this transmission of water is not possessed
by all the soils, but is peculiar to most of the good raisin land. The fact that the land does not require direct
irrigation does not relieve the owner from the necessity of paying his annual dues of §1 or more per acre, for
although he does not draw the water, the canals in the vicinity must be maintained and kept full.

In this county, as a rule, the celeals are not irrigated, and between the San Joaqnin and Kings rivers there
are pmbwbly 75,000 acres of land not needing irrigation. For the best development of the fruits, however,
artificial application of water is essential. Som‘e of the land otherwise good is worthless from the presence of an
excess of alkali, and other lands are doubtless being injured by the accumulation of earthy salts, due to lack of
suitable drainage. Irrigation must be accompanied by drainage in order to acecomplish the best results. The
development of the county has been greatly retarded by litigation .over questions of riparian rights, land owners
along the lower course of Kings river having secured injunctions against the largest irrigating canals. During
‘the census year water was run in these canals in spite of the injunctions, public sentiment being so strong in
condemnation of the decisions that the injunctions could not be enforeced. The returns from land irrigated and
set to raisin grapes are stated to be from $50 to $250 per acre, while those from land unirrigated and devoted to
grain may be$5 an acreorless. The colony lots of from 10 to 20 acres, when covered with bearing vines,are considered
to be amply sufficient for the support of a family. The great returns in the grape and fruit busmess and thelmge
amount of labor involved have led to the cutting up of large ranches and the formation of colonies.

The water supply is derived mamly from Kings river, on the southern border of the county, and from the San
Joaquin, which flows about through the center. Besides these are a number of smaller rivers or creeks, the most
important being Fresno river and Chowchilla creek, both north of San Joaquin river. Chowchilla creek, which
forms a portion of the northern boundary of the county, was measured by the state engineering department at a
point near Buchanan, where a record of the height of water was kept at intervals. This stream is characterized
by short, sudden treshets, making it exceedingly difficult to estimate the discharge. The monthly averages, as
computed are given in a short table in the description of Merced county.

Fresno creek, or river as it is sometimes called, was measured at the head of the Fresno River Canal and
Irrigation Company’s canal, about 3 miles above the railroad crossing near Minturn. The mean monthly discharge
is shown in the following table:

DISCHARGE IN SECOND-FEET OF FRESNO CREEK AT BASE OF FOOTHILLS, CALIFORNIA.

(Drainage avea, 272 square miles.)

YEARS, January. le;f,u March. | April. | May. June. | July. |August. Seﬁ)é::.m- October. Ngzgf.n— D%%?'n- Mean.
1879...... cenene 27 80 118 156 79 15 0 0 (] 0 0 109 49
1880.. .- 5 150 16 1,088 - * 54 27 0 0 0 0 0 218 130
188l.cecnnnna... 644 544 272 109 L5 S PR 0 0 0 0 0 27 129

54 163 1,088 272 54 0 0 0 0 27 54 27 138
82 54 272 136 109 | 0 0 0 0 0 0 0 54
27 1,360 1,682 1,088 816 816 272 27 0 0 0 [ )

The San Joaquin river where it enters the valley from the mountain region on the northeast is among the

largest of the streams crossing the broad plains. Observations were made at a number of points, mainly at

Hamptonville, at the edge of the valley, and at the railroad crossing near Herndon, formerly Sycamore. At that
time little or no water was diverted at points above the railroad. The mean discharges as computea by the state
engineer are given in the table on the following page.
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DISCHARGE IN SECOND-FEET OF SAN JOAQUIN RIVER AT HAMPTONVILLE, CALIFORNIA.

(Drainage m‘ou, 1,637 square miles.)

47

i
YEARS. January. F:},);“' March. April. } May ! June. July. Angust, S(’ﬁgfm' October. Nc{)\;gm- i D{‘l):?,m" Mean.
. ) l ‘ N | ] j . ! . _'w.#”—_-r”

1870, e 609 1,276 1, 853 ! 3, 849 5 5,802 6,379 | 2,303 786 381 ; 73 411 1,140 2, 064
1880, eeenene.. 825 942 | 1,220 | 4,846 | 13,170 | 18,120 | 8010 1,730 734 z 429 380 92,001 4,867
1881...cvenennn. 3,856 6, 340 2,855 ; 8, 008 ! 9,085 ‘1 5,948 J‘ 3, 064 1,260 584 ‘ 463 461 | G642 3, 547
1882. ae- 303 330 1,522 3,400 8850 . 7,867 = 2,918 | 591 240 564 490 320 2,202

! 188 320 320 1,150 | 2,130 7,370 x 6,220 [ 1,470 400 410 | 330 250 } 250 1,726
foassd .. 410 2, 460 4,000 ‘ B0 8100 0 16,400 i 18,100 | 3,270 980 E 820 ISR R R I

Kings river is one of the most important streams of this part of the state, since it receives alarge and +
stant supply of water from its elevated catchment area. The gaugings made by the state engineer were ‘at
lities between Slate point, where the river leaves the mountains, and Tulare lake. The record of the height
the stream was kept at the railroad bridge near Kingsburg, and from these observations the discharge was
1puted, due allowance being made for the amount of water diverted by canals heading higher up stream. The
nlts are shown in part in the following table.

DISCHARGE IN SECOND-FEET OF KINGS RIVER AT SLATE POINT, CALIFORNIA.
(Drb.inage area, 1,742 square miles.) .
| Pebew. | <o | | | sept | Deo
YEARS. iJ annary. z?r;'.u. j Mareh, | April. | May. : June. July. August i *eﬁ'ef_’f"' October. Ng‘:ﬂ;m 1 ﬁz:m | Mean.
e | ]
370 870 ‘ 1,970 4,750 | 5,090 b3, 760 1, 650 380 1 270 280 400 | 1, 440 1,770
720 : 1,040 I 1,120 5, 230 T 120 1 9, 540 4, 800 1,150 370 220 220 ‘ 510 2,670
870 | 2,430 : 1,800 5,800 | 8,220 P 5,010 4, 790 G50 ‘ 340 250 230 l 260 2,563
380 140 I 1,250 3,170 j 9,190 6,410 2, 020 620 l 300 610 470 | 340 l 2,108
320 340 ; 1,050 2,220 | 6,700 6, 730 1, 460 600 ! 480 420 260 260 - 1,787
430 2, 620 3,610 3,370 | 9,210 17, 630 13,210 8,570 l 880 900 .- ' e
i |

Therc are a numbel of flowing wells on thb low grounds near the lower end of Chowchilla creek md in Fresno
ogh. The total number enumerated upon farms in 1890 was 47, the depth ranging from 72 to 1,200 feet, the
srage being 562 feet. As arule, little if any of the water is used for irrigation. At Kingsburg, east of the artesian
a, a well was bored to the depth of 600 feet, but without success. Also at Madera, 20 miles northwesterly from
3810, a well was put down to the depth of 1,200 feet, but the water does not rise to the surface. It is necessary
employ windmills in this vicinity in order to raise water for stock.

There are at least 16 important irrigation systems taking water from Kings, San J oaquin, Fresno, and other
ers and covering over a half million acres of land. The total length of the principal canals is stated to be
ward of 750 miles, and there are doubtless over a thousand miles of distributing ditches. There are stated to be
dams across the rivers, as well as other works for diverting the water. The total cost of all these systems bas
:n placed at about $2,000,000. " The farming land under these canals has an assessed value of from $25 to $40
> acre, and sells readily at from $50 to $100 per acre. The unirrigated lands are assessed at from $5 to $10 per
‘e, and sell probably at from $10 to $20 per acre. Of the land irrigated, it is estimated that from 1 to 2 per ceut
1 fruit, 15 to 20 per cent in grapes, about 10 per cent in alfalfa, and the balance in cereals, the value of the
it and grape product being far greater than that of all other crops put together. While not attempting to givea
;ailed deseription of each irrigating system, it may not be out of place to mention a few of the typical canals.

Among the canals taking water from Kings river in this county are the Enterprise, Kings River and Fresno,
asno, Fowler Switch, Centerville and Kingsburg, Emigrant, and Liberty. IFrom the San Jeaquin are the
per San Joaquin and other canals heading in the foothilly, and lower down is the San Joaquin and Kings
ver canal, taking water out on the west side of the valley in the vicinity and north of Firebaugh and extending
and beyond Los Banos in Merced county, as shown on the map of the vicinity of Merced. Also on the east
e of the river are the Chowchilla and other canals covering the lowlands. Other canals, as, for example,
wlera and Fresno River, head 'along Fresno river and Dry and Chowchilla creeks in the northern part of the
nty.

The Enterprise canal takes water from the west side of Klngs river and carries it out in a northwesterly
irse along the upper edge of the valley land toward the point where the San Joaquin river leaves the
nntains, ~ The total length is about 30 miles, the average width 20 feet, and the cost was approximately $40,000.
ork on the canal was begun in 1885 and water was first used in 1886. From the river water is diverted by means
a wing dam made of cobblestones, replaced whenever the river falls and fails to supply the canal. Lands can
brought under irrigation within 4 miles of the headworks. There are few deep cuttings along the line and only
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in whi i e 1 second-foot of’ water, a1
- s, The canal is owned by a corporation, 6 shares in which entitle the'o%ffg%:z:oa,b;ut 55 por aore. and the
5 ﬂgmt-‘ﬁ. <iti;u;;(l sufficient to irrigate 160 acres. The cost of‘the ;mt.et: I“lt,' . :';1e o
il s t i“ | wout 65 cents per acre. Water is used mainly for irrigating viney: ,
annnal assessment IS ¢ , s pet acre.  Watel iy for Lo
;. «:1 three times during the year, beginning in March and ending in July
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The Kings river and Fresno eanal, sometimes known as the Gould canal, is the next in order below the
Enterprise, and carries water to lands north and east of Fresno, The total length of the main ditch is 22 miles,
the average width 24 feet, and the capacity is estimated to be. from 250 to 300 second-feet when full. The cost
ix stated to have been $100,000. The canal was begun in 1871, used in the following year, and enlarged in 1881.
Under this canal, as in the ease of that described above, 1 second-foot is supposed to irrigate 160 acres. The
amount of water flowing in 4 box 18 inches wide and having a depth of 4 inches, without head or back pressure,
is supposed to be 1 second-foot, although as a matter of fact the quantity must vary greatly. Also the quantity
of water flowing through an opening 1 inch in height and 50 inches in width under a 4-inch pressure has been

detined as being a second-foot. Shaves are valued at $100, each entitling the holder to one-fourth of a second-foot
of water, and the anuual assessment ig about 50 cents per acre.

The irrigating system belonging to the Fresno Canal and Irrigation Company, commonly known as the Churely
or Perrin canal, takes v rater from the west side of Kino:

gs river, the head works being about 20 miles east of Fresno.
The total Iength of the main ditehes is about 200 miles, the width being from 100 foet down to 10. The ordinary

d?mrharge of the main canal ig estimated to be about 1,000 second-feet. The total cost of the canal and system of
dz;l:chex Was probably $1,000,000. The canal was begun in 1868 and the distributaries are still being extended.
Water is diverted by means of a small stone dam, and there are no works of ené,ineering importzmce, such as
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flumes or deep excavations, along its line. Besides the main ditches, there are several hundred miles of
distributaries, covering an area 40 miles in length from east to west and about 15 miles in width. It is customary

to estimate that 1 second-foot will irrigate a quarter section, or 160 acres. No attempt is made to measure the
* exact quantity, but persons owning water rights in general use as much water as they desire.

This canal system is owned by a corporation, but the shares do not entitle the holder to the use of water, the
water rights being sold entirely independent of ownership in the canal. The cost of water right per acre is stated
to be $6.25, or $1,000 per quarter section. The annual assessment is 62.5 cents per acre. The most important
product is raisin grapes. Second in value to these are the grapes raised for wine, the fruits, vegembles, and alfalfa.
In this vieinity, as in many localities in the state, it has been found that the amount of water required for irrigatin g
an acre depends upon the length of time during which the land has been under irrigation.. When water is first
applied it is necessary to use from 2 to 3 second-feet for cach quarter section, but in the course of a few years the
land becomes saturated, or, as it is commonly called, “subirrigated”, requiring far less water. Many of the older
irrigators do not use water directly, but depend entirely upon subirrigation. When irrigation was first introducecl
it is stated that in many localities water could: be found only at depths of 100 feet. In the same localities at the
present time water can be found at depths of from 5 to 15 feet. Improved lands under irrigation now yield products
valued at from $50 to $200 per acre, while the unimproved land is worth from $75 to $100 per acre.

‘The Fowler Switch canal is below that of the T'resno Canal and Irrigation Company and covers land in the
vicinity of Fowler, 8 miles southwesterly from Fresno. The total length of the main eanal is about 30 miles, width
40 feet, and the cost was in round numbers $300,000. It was begun in 1882 and used in 1884, The canal was
owned Dby a corporation, 300 shares at $1,000 each Dbeing issned. The water has been rented at $32 per share.
This canal as well ag others has suffered from the enforcement of the so-called riparian laws. In the case of this
irvigating system andothers adjoining some water is supplied to canal companies or associations owning the branch
lines. :
The Centerville and Klngsburnr canal al%o takes waterfrom the west side of the Kings river, but for a large
portion of its course follows along within only miles of the river. The total length of the main ditel is about 22
miles, the average width 30 feet, and the cost was approximately $100,000. The canal was begun probably in 1877.
There are 3 main branches each about 20 feet in width, as well as a large number of smaller ditches.

The Madera canal takes water from Fresno river, carrying it out on the south side in a southwesterly
direction. The total length of the main canal is 40 miles, the average width 15 feet, and the total cost was $160,000.
Water rights have been sold at $5 per acre, the annual assessment being $1 per acre. 'Water is used m’uuly for
raisin grapes, fruit, alfalfa, and some small grain. No attempt is made to measure the water, but the annual
charges are made according to the acreage. There is great variation in the land, some being heavy and not
requiring one-half as much water as do the adjoining tracts of light sandy soil.

HUMBOLDT COUNTY is one-of the northern coast countles, lying in a relatively narrow strip along the Pacific
ocean and separated from Oregon by Del Norte county. The greater part of. the area is mountainous and heavily
timbered, and the larger rivers flow through deep, narrow valleys. The rainfall is heavy and is sufficient for the
needs of agriculture, irrigation being exceptional. The few irrigated areas reported consist mainly of orchards,
vegetable gardens, and fields of alfalfa, to which water has been brought for use during the late summer droughts.
The ditches are small, costing probably not more than 50 or $100, and taking water from some spring or rivulet
to cultivated patches near by. In this part of the state several deep borings have been made for the purpose of
obtaining water supply. One of these was near the town of Eureka, while other attempts to strike flowing water
have been madein the reclaimed salt marshes near Ferndale.

INYO coUNTY lies on the eastern side of the Sierra Nevada ran ge and adjoins Esmeralda and Nye oountu,s
Nevada, to which it is similar in elimate and topography, being within the great interior basin. On the e\treme
western edge of the county are the high peaks of the Sierras, rising to altitudes of 14,000 feet and upward and
. covered throughout the year with snow. From these come numerous streams, which, descending: rapidly, unite to
form Owens river, lowing southerly along the base of the range to Owens lake. Along each side of Owens river
is a strip of agricultural land, but upon which crops can be raised only by irrigation. To the east of this is a
succession of ranges and deep valieys of what is known as the Great Basin type, similar to those in southern
Nevada. In these valleys the water supply is so limited that agrieulture is impossible, except at a few restrictect
localities in the vieinity of springs or of the small perennial streams. The most noted among these lowlands
Ppetween the mountains is Death valley, the bottom of which is reported to be upward of 350 feet below sea,
" level. Borax and similar substances are obtfuned in these depressions, but beyond these products the desert area
has little present value.

The streams which enter Owens valley from the west are diverted by mumerous ditches, and there are also
several canals already in use or under construction deriving their supply from Owens river and covering both sides
of the valley. The principal among these is the Inyo canal, heading about 6 miles above Independence and
carrying water out on the east side of the valley as far south as Owens lake. This ditch is reported to be 50 feet
in width near the head, 30 miles in length, and to have a capacity of 300 second-feet. Besides this diteh there are

1690 1R-——4 : «
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i : : ; 1 the west
ou the east side of the river the McNally, Zeiger, and Collins, in .ﬂ.li-n (ftheizlzngngivzh; :igeif)’\?e]fs Oiiver canal
side the Stevens ditelh, heading near Indeper}dencle. A Ialrge tl]rlmia 53(111?0 :gj 10 miles west of Bishop station, and
has Leen projected to cover the entire west side of the val ey,k e he g
the main canal extendin'g down to and even beyOp? O;vg)selss elziver about 6 miles west of Bishop station. Tt is

The Bishop creek dltch 1.1eard.s on‘the southhsu €0 0 ::'er 41500 (; It is owned by a corporation composed of
o miles 1Onlg’ flmm 1‘?1t?hio(i?fgﬁlléxft'ilzllgﬁéa:ﬁ]é oit§11z(;st000.5 se;:(,)nd-‘foot of water. Each share cost from $250 to.
gg (;8@1 Si'ﬁﬁ-; izlgi)i)alrently an ample water supply for the lapc.l now under i’rmgavtlon, 1:111: it is probable ﬁhat it will
be necessary to resort to water storage in the future at localities known to be fzwlorab e. |

Kery counry is in the extreme southern end of San Joaquin val}ey, extegdmg frm‘n_ tl}e cﬂoast\ r)angew Q&Stf‘il‘] ;Y
across the end of the valley to and beyond the Sierrq, N e@da mquntams, and mcl-udm g in its bgjl;lthcasfelli ?Of 113(11‘
a portion of the Mohave desert, a part of the great interior pasm f)f western United Stat.es. e most ‘;f‘ l;{b'u(:
lands of the county are those which lie within the San Joaquin basin between the lowest ground and the oothills
of the Sierra Nevadas. The rivers which come from the high mountains forming the southern end of t}le Sierra
Nevadas discharge their waters out upon the nearly level plain at the southern end of th(? San Joaguin va.}le.y,
the fall near the center being so slight that the channels are not well_deﬁned, and the water for a great part ()“t the
year flows sluggishly through what are known as sloughs and forms in 1?1:1ces large marshes or open lakes.' '11.1e1'6
were formerly two Jakes of considerable size in this county, Buena Ylsta, and Kern, the river fllsclmrglng into
Kern lake, then westerly into Buena Vista, the excess water of which flowed out northerly into the s}qughs
extending to Tulare lake. Works of river reclamation and improveme‘nt }mve, however, qhan ged the condition Qf
things so that Kern lake has disappeared and Buena Vista, confined within narrower hmits, serves as a reservoir
for lands to the north.

The greater part of the agricultural lands of this county are inder the control of two large corporations or
associations of capitalists. The first of these, the Kern County Land Company, owns the lands formerly known as
the Haggin and Carr property, while the second, the San Joaguin and Kin gs River Canal and Irrigation Company,
or Miller and Lus, controls the lands northerly from Buena Vista reservoir, There has been a long legal warfare
between these companies over the use of the water of Kern river, the matter being finally settled by agreement,
all parties joining in works of river improvement and water Storage in Buena Vista lake. Until within o few
years nearly all of the lands held by these great owners were utilized, if at all, for pastura ge and for raising forage
crops and the cereals, tracts of several thousand acres being flooded in a wholesale manuner by means of c¢hecks or
low levees a few inches in height constructed on contours. In the latter part of the last decade the owners began
to see the advantages of cutting up these great holdings into small lots and selling these to colonists who would
set them out in fruit, it being found that the climate was favorable for the profitable production of ajl the fruits,
for which California is famous. 3 .

A number of colonies have been started in the vicinity of Bakersfield and at other points, mainly on the
eastern side of the valley, and lands which formerly yielded under irrigation only forage and grain are now set out.
to the most expensive orchards and vineyards. Much of this land requires but little water, one good wetting a.
year being sufficient. In some cases no divect irrigation is practiced, but the seepage from canals at a distance
suffices to keep the ground sufficiently moist. In wet years the small grains can be raised usually without any
application of water even on lands above the canals. Although large areas have been subdivided, there still
remain a number of great ranches, devoted mainly to the raising of horses and cattle.

This county is noted for the number of artesian wells and the large quantity of water discharged by them.
The principal wells, as shown on the map, are found in the region of countr

¥ lying from 10 to 20 miles west of
the Southern Pacific railroad and between it and that part of Kern river known as Buena Vista slough and Goose

Lake slough, being in the vicinity of the Smyrna, Miramonte, and other colonies. They are thus located mainly
within townships 25, 26, and 27 south, ranges 22, 23, and 24 east, Mount Diablo meridian, There are also many
flowing wells in the lower part of what is known as the Kern delta, south and west of Bakéersfield. It is claimed
that the largest wells are in township 23 east, range 27 south, this being about 40 miles southerly from Tulare.
lake. In this township the Kern County Land Company had in the census year 24 artesian wells, of from 300 to.
1,100 feet in depth, and also 4 wells not flowing, of from 400 to 1,000 feet in depth. The discharge ranged from 40
to 420 gallons per minute, or from 0.1 to 1 second-foot. A few wells were reported as dischargin g as high as 4
:qecond-feet, or approximately 21500,000 gallons per day. Comparatively little of this water has yet been used for
Irrightion, but it is probable that it will be more fully utilized as the colonies Increase. The cost of these wells
varied from $2 t6 $3 per foot in depth, : '

' f.}s an example of the largest wells may be given one in section 17, township 26 south, range 23 east., This
Is (_330 feet deep, 8 inches in diameter, and cost $1,875.- It discharges at the rate of 3.7 second-feet, and has
Irrigated 320 acres. This areg Was covered by young orchards of plum and fig trees, by raisin vineg grain for
hay, alfalfa, corn, sorghum, vegetables, and shade trees, Taking Kern county as a whole, the zwerz’Lge depth

of the wells i.s §51 feet, diameter 8 inches, and cost 81,489, The discharge is 1,072 gallons per minute and the
average area irrigated by each well used for that purpose was 125 acres. , |
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The larger canals of the county depend upon the Kern river, which, rising in the lofty Sierra Nevadas, flows:
southerly and then southeasterly into the head of the San Joaquin valley. To the south and north of this are
other streams having & less area of mountain eatehment and a far smaller discharge. The quantity of water flowing
in these streams was measured by the state engineering department of California and the results were published
in the “Physical Data and Statistics of California”, already cited. The Kern river was gauged chiefly at the Rio
Bravo Ranch station, a point below the mountain canyon and above all canals of diversion in the valley. Readings
of the height of water were kept from 1878 to 1883, these data forming the basis for computing the discharge.

DISCHARGE IN SECOND-FEET OF KERN RIVER AT RIO BRAVO RANCH, CALIFORNIA.

(Drainage area, 2,345 square miles.)

. i -
YEARS. | January. F:l);‘u March. | April. May. June. July. l Aungust. Sep‘:f.m' October. Noggfn- Dﬁ;im Mean.
462 591 552 764 927 971 535 ! 266 171 vo182 261 350 503
354 370 389 1, 657 2, 659 3,317 | 2,196 I 1, 060 767 758 767 1, 063 1, 280
1,078 1,773 1,570 2,288 2,362 1,890 l 1,126 627 361 333 i 337 350 1,183
335 395 600 1,174 1,670 1, 306 726 3380 330 330 |, 280 280 646
280 |, 350 T00 1,170 1,410 1, 170 ‘ 940 | 470 350 280 200 . 200 627

350 470 940 1,980 5, 860 9, 380 ! 5, 860 ‘ 2,350 946 : 70 e ity A CRAREE

The mean discharge of Caliente creek, lying to the south of Kern river, has been computed by the state
engineer of California from considerations of the rainfall and of the probable drainage per square mile. The results
are considered as approximate only, but as such have their value, and are therefore given in the following table:

DISCHARGE IN SECOND-FEET OF CALIENTE CREEK AT BASE OF FOOTHILLS, CALIFORNIA.

(Drainage area, 423 square miles.)

YEARS. January. F:B;}" March. | April. | May. June. July. | Aungust. Sel?etg?m October. N](;\égm Dggﬁf“‘ Mean.
H
34 | 59 30 106 76 25 0 0 0 0 110 212 54
~ 508 973 1,100 1,327 846 212 21 0 0 0 85 212 432
212 493 493 423, 423 212 0 0 0 0 0 5L 181
51 63 212 219 42 0 0 0 0 0 63 G 59
63 63 338 212 169 i 0 0 0 42 42 63 83
212 1,269 1,269 846 169 212 0 0 0 (O P ST, eeemeaaan

Poso creek drains the area to the north of Kern river, entering the valley east of Goose lake. Here, as in the
case of Caliente creek, the computations of discharge bave been based upon considerations of rainfall and drainage.
The following table gives therefore the best information available:

DISCHARGE IN SECOND-FEET OF POSO CREEK AT BASE OF FOOTHILLS, CALIFORNIA.

L3
(Drainage area, 289 square miles.)

YEARS. 1 anuary. F 211?;1 © | Mareh, | April, May. June. July. | August. Se )é?_'m' October. Ngggm- Dﬁ‘;?,m Mean.
23 40 20 72 52 17 0 0 0 L0 il 145 37
347 665 51 838 I 578 145 14 0 0 0 58 45 205
145 289 289 289 289 145 0 0 0 0 0 35 123
35 43 145 145 29 0 0 0 0 0 43 14 38
43 1, 43 231 145 119 0 0 0 [ 29 29 43 57
0 i} 0 [ P PO .

145 867 867 578 119 145

Measurements of the amount of evaporation from exposed surface of water were made ab various points in
Kern county and also at Kingsburg, in Tulare county, by the state engineering department of California in 1879
and later years. Those in Kern county were commenced in June, 1879, and were carried on during July, August,
and September, the hottest months of the year, being supplemented by observations made into December at
Rio Bravo ranch, about 10 miles east of Bakersfield. The Kern county measurements were made from pans of
galvanized iron 2 feet square and 1 foot deep, some of these being ﬂoafred in large bodies of water, and in other.
cases the pans were set in open ground.
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. L : ) .
The following statement shows the average evaporation in inches per. 24 hours, as obtained at the different
localities:

INCHES.

Reeder lake, a narrow 1)6(13' of water 12 to 15 feet deep, surrounded by large cottonwood trees and willows. Pan placed ina 094
shallow arm of the lake, fully exposed to the sun, but protected from the wind. June 25 to July 8 ........ooiiiinn. seeee O

Panama slough. Pan placed in running water 10 feet deep, having lower temperature than Reeder lake; fully exposed to sun, 014

but profected from the wind. July 9 to August20 .......... R T R ELEr ()' 22

Kern lake, about 2 miles from shore. Pan in 5 feet of water. September 510 29 oo oo io it i e ). 22

Kern lake, near shore. Pan in 2 feet of water. Augnst 30 t0 Sepbember 20 .o .. oo oot e e e aiaaas 0.32

Kern river, at Rio Bravo ranch, 3 miles below the mouth of Kern river canyon. Pan freely exposed to sun and wind, but immersed
in water to within 2 inches of its top:

October 10 B0 25 . . i e e e et e e —a e e e et aaea e emeane e e 8 (];él'
B 1Y T i I T2 S 00-‘
December 610 20 ... . .. e e e e et e e iaa e e mme e e e am e .05

At the same time a pan was kept on top of the ground, free to the action of the weather, resulting in greater
evaporation. The results of all of these measurements are.shown in a different form in the followin g table, the mean
daily evaporation in each case being multiplied by the number of days in each month. In doing this a nulnper of
assumptions are made, some of which may be questionable, but the results obtained afford a basis for judging of
the possible monthly evaporation. At the bottom of the table are given figures showing in inches the computed
evaporation at Fresno, in Fresno county, these representing possibilities of evaporation rather than actual loss.
Below these are given the percentages showing the relative evaporation in each mon th of the year.

COMPUTED DEPTH OF EVAPORATION, MONTHLY.

\7 ]
: | i ] Total
C Janu- | F - i . > - Octo- (Novem- Decem-! o
STATIONS. | J;‘lrr{“ Tﬁ:‘,"m {March. April. | May. | June. | July, Augnsb.‘seﬁ’gﬁ.m (blmff ﬁ‘e r?“ lt)tx,r. y{‘,(t)hlr .
! 7 ‘ |

TICSTNO (@) acennorenienennannn. inehes.. (

B3 L33 T per cent..
1

9.1 , 10.6 | 13.9 | 15.5 1.5 10.2 5.8; 3.8 | 100.0

@ Depth of evaporation in the United States. T. Russell. (Extract from Monthly Weather Review, September, 1888.)

The principal canals of the county are owned or controlled by the Kern County Canal and Water Company,
which is under the same management as the Kern County Land Company, the property being known as the Haggin
and Carr lands. A general description of their works, as given by Walter James, chief engineer, is as follows:

All of the canals take their water from Kern river, the discharge of which has been discussed on 4 previous page. The average
flow of the river during June and July is assumed to be about 3,500 second-feet. In 1884 and 1890 it was probably about 7,000 second-feot,
these being regarded, however, as cxceplional years. From August 1 until November 1, during which period but little water is
needed for irrigation, the discharge may be as low as 300 second-feet, the average being abont 500 sccond-feet. During the time of
winter rains, that is, from November to March, the discharge is about 1,000 second-feet. }

During periods of high water the excess over the amount required by the various canals flows down the channel
southwesterly from Bakersfield to a point north of Buena Vista lake and is there deflected by dikes southerly
through the inlet canal, which iy 400 feet in width, into the lalke, as shown on the map. This lake, which has been
converted by means of levees into a reservoir, thus holds the flood waters, which are used later in the season upon
the Ia-nc'ls .to the northward extending to Tulare lake, these lands having a less altitude. The total area of this
reservoir is about 25,000 acres. The evaporation from its surface has been discussed in part on a preceding page.
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CANALS ON NORTH SIDE OF KERN RIVER.

i
E .| CAPACITY IN SECOND-FEET .
APPROPRIATION. : i De pth Fall BY KUTTER'S FORMULA.
: Bottom B B Al P VALUES OF X.
NAMES OF CANALS. ated— | Length A Slope of of linfeet .
LS Loeated in miles, ||~ W ‘Rﬂ; banks. | water | DX H——-— ——
Miner's |Second- et in feet,| mile-j I
' inches. | fects | 0.025 0. 030 0. 035
e - [ORR— — [— i
. | | “r
ﬁe‘agds?lley (a).. Dec. 2,1873 80| 47,2301 9381 40 Btol! 40| L0 371 307 263
e (ﬁ,m'( oo . “eeeo---| Mar. 20,1875 14.5 5, 000 100 ! 30 3to | 2.0 1.5 27 | 171 146
]&f'*(?‘h% '(“)--"-" .. .-.|May 4,1875 ¥2.0 74,000 | 1,476 : 80 3to 1 50| 0.8 921 776 656
I ¢ -191,1“6) ----------------- —.-- ceemeee-| Oct. 71,1874 3.0, 1,206 26 10 1tol 2,01 L5 30 24 20
DS o AL R ELED TP PPN Dec. 2,1876 320 2000 40 6 3tol 2.0 1.5 27 22 18
Jones and Tuckey -: June 24, 1876 4.0 1,000 20 4 3to 1 2.0 1.5 21 17 14
Rn}lmad ------------------- ceeeeeeaay July 24,1874 0.6 31,075 620 40 3tol 3.0 2.0 369 256 216
Wible .ooaevateiaiees ceeeeeno.| May 1,1875 0.2 5, 040 100 | 00 8tol 3.0 2.0 300 256 216
Goose Lake (a) July 13, 1875 4.5 90,000 | 1,795 ¢ M0, dtol 30| 2ol 1,02 850 727
PIODEET. « e e e e i Apr. 26, 1873 11.5 20, 074 400 \ 40 3tol 3.0 2.0 309 266 216
Edwards......coo---- Dec. 21,1874 2.0 1,440 29 l 6 1ltol 10| 13 7 6 | k3
James and Dixon («) .| Apr. 29,1873 3.0 1| 14,000 279 | 40 3to 1 3.0 2.0 300 256 216
il{)l{lésgl; . June 12, 1878 ig ?, g-l() 172 ) 30 Jto1 3.0 L5 207 171 146
LY L T € i et L L L . , 200 S e | [ B
May () . Nov. 20,1873 2.0 4,000 80 | LIIIIIIIIIIIII I T U IO FR
Joice (a)..- June 2,1873 4.0 R, 250 125 ‘} 10 3to 1 2.0 2.0 44 36 3t
CANALS ON SOUTH SIDE OF KERN RIVER.
Korn Island (@) S--occee weeen - . 1870 80.0 0 20,000 | 400 40 Stol 40 20| 503 427 373
Old Sonth Tork.. R P CRErETE 3.0 3, 800 75 20 lto 1! 2.0 5.0 112 02 8
TFarmers ......- . Apr. 20,187 19.7 14,400 287 30 2t 1: 3.0 2.0 238 193 164
Castro..... P SR feriemnreaess 5.0 1,000 20 16 ITtol! 151 20 35 28 24
Stine (@) ceevnneeonns et teiemeaaeamnearaaniaaa ; Dee. 12, 1872 47.5 55,980 ; 1,117 30 dtol \ 3.0 2.0 241 198 169
ADACTSON (@)« eermmmmmmmeemeee ceem e e e e amanana e eae | Oct. 9,1872 101 2. 1tol: 20, L5 61 50 42
Gates (@) -....--- e | Oct. 7,1878 101 12, 3tol, 20, L5 44 36 30
Buena Vista (@).-- . ----. July 15,1870 279 30 i 3tol: 3.0 2.0 241 198 169
TJAMES () e ememmen .. o 1Qct. 15, 1871 304 40! 3to1: 30 20 309 256 216
PLONKEE ((6) 2 -nn e - e e o e mmmmmem e e e mcaemen sienmnnnnnas | Dec. 31,1872 101 12, 3tol: 20| L5 A 36 30
MEACHAM (@) - < s e e mm e emmevnzeeemnanmmmemmmnnssbennenss { Apr. 15,1873 30 12 3t0l| 20| L5 44 36 30
R 1 P | =
%Vﬂ,lmn e 4 _T,Lug. 1)'(5), itg;i }g 4 8to1; 20| 13 21 17 14
enley (D). -l Jan. 29, 4 ) S | FXTE T U PRI B
TFrazer (b)) ...................... ...] Apr. 15,1878 52 [leo.o “ IR IORN | IR I KOS
Kern Valley Water Company (@)...-------- . Apr. 7,1877 2, 594 125 3tol; 10,0 0.9 5, 426 +, 238 3,722
v | i i
« Canals owned by incorporated companies. b Abandoned canals.

The Railroad, Wible, and Goose Lake canals discharge into a natural channel called Goose Lake slough, which,
as shown by the map, runs to Goose lake, the water being taken out at various points along this channel and
used by the owners of shares in these 3 canals. All of these canals were completed to their present length
within 3 years of the date of their location. As they are-cleaned out, however, the banks are being made higher
-and their capacity increased to meet the requirements of the lands brought under irrigation each year. All of the
canals are carried through a nearly flat country where there is no rock or expensive excavations, the cuttings not
exceeding 3 feet in depth. Several of the canals, as, for example, the Beardsley, Calloway, and McCord, after
leaving the river, follow as nearly on contour lines as.is possible with cuttings of from 2 to 3 feet.

At the head of the Beardsley canal is a weir 60 feet long, extending to an island in the river. Also at the
head of. the McCord canal is a similar structure. The head works of the Kern Island canal are provided with a
wing dam built of sand and brush, and requiring repairs in every change of the stage of water. A wasteway at
the head gate serves to some extent to save this dam. The South Fork canal, which has its head near that of the
Kern Island canal, occupies in common with the Farmers canal a natural channel. At the heads of the Farmers
and Calloway canals, which take out water on opposite sides.of the river, is a weir extending completely across
the channel and having a.length of 400 feet. It is notable from the fact that it is built upon piles driven into the
sandy channel, and, though constructed in the lightest and most simple fashion, has for several years withstood
the attacks of heavy floods. S N

At the head of the Buens Vista and James canals there is a weir in the river 300 feet long, and at the head
of the Pioneer, Meacham, Wilson, Goose Lake, Wible, and Railroad canals there is a weir 360 feet long crossing
the river. At the head of the Johnson and James and Dixon canals is a weir 200 feet long, and at the head of
the Joice canal is a weir 280 feet long. Water is diverted to ail of the other canals by means of temporary wing
dams. -From the canals the water is taken through side gates, weirs being necessary to regulate the fall in the
canals and the flow of water through these side gates. The quantity of water in the canal is estimated by
measurements over the weirs. On none of these canals excepting the Kern Island, Stine; Beardsley, and Calloway
is the water measured to the consumers. In the case of the first two of these the quantity is measured in miner’s
inches under a 4-inch pressure and charged for at the rate of 75 cents per second-foot for 24 hours. On the
Beardsley and Calloway the water is measured through submerged openings, the charges being at the rate of $2.16
per second-foot for 24 hours. It is estimated that 1 second-foot will irrigate in 24 hours 10 acres of orchards er
vines or 1 acre of grass or grain. ‘ :
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MAP OF IRRIGATING CANALS IN THE VICINITY OF BAKERSFIELD, KERN COUNTY, CALIFORNIA.

| ° o © ° A’\/\
b Delano

e aHA08

MIRAMONTE
COLONY ¢

\» g \M NN

o O

S CANAL

OKERN /SLAND

In addition to the water supply obtained from the canals there are in this county several pumping plants by
which water is raised to a height of from 10 to 30 feet, and at a cost not greater than that just given above.
Besides these there are, as previously deseribed, many artesian wells, furnishing considerable quantities of water.
It is estimated by Mr. James that from all sources of supply an area of from 500,000 to 600,000 acres may be
irrigated, all of this being under the canals above mentioned. In the case of each of these canals the water is
distributed to shareholders. according to the number of shares owned by each, except at times when the water is
in excess of demands, when each owner receives as much as he wishes. The canals are usually cleaned in the fall
at ’ghe times when water is not nee‘c’i‘ed; but are sometimes allowed to run uncleaned for two or three years.
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The lands under irrigation in this county, as stated by Mr. James, in a state of nature, would produce feed for
stock in quantity to the value of, say, 10 cents an acre per year. In otber words, a stock raiser could not afford to
pay as rental more than 10 cents per acre; for the land in its natural condition in this portion of the San Joaquin
valley is of little use for other purposes than grazing.

Besides the canals taking water from the Kern river and other streams in the lower end of the San Joaquin
valley, there are a number of small ditches deriving a supply from the tributaries of the Kern-river and irrigating
small areas in the mountain valleys. Among these may be mentioned those in the vieinity of Havilah in Hot
Spring valley and in the vicinity of Kernville and Weldon. In the southern part of the county, also, south of the
Tehachapi pass, are small irrigating systems and others projected or under construction. The principal ones of
these have in view the reclamation of lands in Antelope valley, the greater part of which is in the northern end
of Los Angeles county. On Oak creek, 10 miles southwest from Mohave, it has been proposed to irrigate lands by
means of water from a reservoir supplied by Oak creek and its numerous springs. Under present conditions the
settlers are too poor and too widely scattered to accomplish much, and -the land, though highly fertile under
irrigation, is naturally of such a desert character that the pioneers barely make a living. '

. LAKE COUNTY is one of the smaller interior counties lying within the coast range of mountains. The nearest
part of the county is about 60 miles north of San Francisco, and from this point it extends mnortherly for
approximately the same distance. The most conspicuous topographic feature of the county, and the one from
which it receives its name, is the large lake near its center. This, known as Clear lake, drains. easterly and
southerly by means of Cache creel through Capay valley, Yolo county, to the Sacramento. Avround.the shores
of the lake are several valleys in which agriculture is carried on. Irrigation is practiced to a relatively small
extent, principally for vegetable gardens, trees, and alfalfa. Tor general farming purposes the annual rainfall is
sufficient. The water supply of the cownty as a whole is large, although during the latter part of the summer the
tributaries to Clear lake dwindle and become almost if not quite dry. In a few instances water, is pumped from -
the lake by means of horse power and used in truck farming, but otherwise the lake itself is not utilized toward
; . irrigation within the county. In Scotts valley and around Upper lake are a number of flowing wells, having a
: depth of 50 to 160 feet, the average Leing 81 feet. There were in all 45 of these enumerated as being on farms
in 1890. The average cost of these was $90, and the average discharge 59 gallons per minute. They were sunk
mainly for the purpose of watering stock, but a small amount of water is used for irrigating vegetables and trees.

Clear lake has been looked upon as an excellent reservoir site, requiring but small expenditure to utilize it for
the purpose of holding water for use on land along Cache .creek and out on the Sacramento valley. A detailed
survey of the lake was made in 1889 by the United States Geological Survey. (¢) Estimates were made of the
outflow of the lake on two days only, the first on August 2, 1889, showing a discharge of 86 second-feet, and the
second on October 4, 1889, when there was a discharge of about 4 second-feet.

As an example of the ditches of the county, may be given the Rocca and Voluntine. This takes water from
Putah creek below the junction of St. Helena and Dry <reeks, the head being about 7 miles from Middletown.
The total length is 2 miles, the width 4 feet, and the cost was $3,000. Water is diverted through a tunmnel 1,600
feet in length. The work was begun in 1883, finished the next year, and in 1889 150 acres were irrigated, this
area being mainly in alfalfa. . . . : ‘

LASYEN COUNTY is in the northeastern part of California, adjacent to the state of Nevada, being east of the
Sierra Nevada range. The county as a whole has an altitude of from about 4,000 to 5,000 feet, the mountains
rising 2,000 to 3,000 feet higher. There are a number of broad plains of almost a desert character within this area.
The soil of these is highly fertile, and whenever water can be applied large crops are produced. Without irrigation
nothing will suceeed except perhaps an occasional crop of small grains, the yield per acre being insignificant.
Within the county are two large lakes, Eagle and Honey, the former at an altitude of over 5,100 feet, the latter at
about 3,950, occupying the lowest point in that part of the country. Ragle lake has an area of about 45 square
miles, has precipitous shores at many points, and is probably very deep. In contrast to this is Honey lake,
occupying at times twice this area, the water being very shallow, the lake in fact occasionally disappearing
completely by evaporation. The two lakes are about 30 miles apart, but the catchment area tributary to Honey
lake extends almost to the shores of Eagle lake, Willow creek, one of the tributaries of Susan river, heading near
a low divide east of the center of Bagle lake. It is thus possible by making a deep cut to cause the waters of
Tagle lake to discharge easterly down Willow creek to Honey lale. ;

In the northwestern corner of the county is Big valley, traversed by Pitt river, from which water is taken for
jrrigation. Bast-of this is Ash valley, in which some land is irrigated from Ash creelk. Southeasterly from this
latter area are the Madeline plains, having an altitude of about 5,200 feet and almost entirely destitute of water.
The most important area of agricultural land is in the vicinity of Susan river and around Honey lake, the facilities
for irrigation being exceptionally good. The county as a whole is devoted to stock raising, and thus the forage
plants form the prineipal crop. Some fruit is raised, but the difficulty and expense of shipment tend to restrain
development in this direction. As a rule, the methods of irrigation are crude, being those adapted for flooding

a The results of this survey are shown in Part 3 of the Thirteenth Annual Report of the Geological Sux:\'e)', 1892, accompanied by a contoured map.
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D
hle exnen ams ar ilt in the smaller streams and the water

large areas of nearly level land at the least po.ss@le;) valif.ﬂ:(ifés f.)ralf;i 3 ; 3 b};l;rltsllﬁ ;11 dikes or levees, submerging as
of the spring floods is turned out and conduqted ; (;t ‘el 10:\7 and withs more. cameful e Jarger ares could
large an ared as possible. - The duty‘of Water' N thu'b ctan }Vgg() fwlzes being brought under irrigation at a cost of
be covered, The expense, however, is small, in one instance g E ‘
&1.9 . . . ) , . - \ v fexar
M’H(’)I%‘;;e water supply of the county taken as a whole'z is la.r_ge, tpere bel}{g ma;ly Emfglti?;?jisi; ﬂﬁlﬁofaf“f\t?: 1( :
1-1\'«»1;5 of notable size. DPitt river, one of the upper tributaries of the Sacramento, flow o . ke o

o ounty, but with the exception of this nearly all of the streams flow into b_m ks or Lo fes, fror W 1 !
Ulorxmﬁ ;)(Htl:t:‘));:la?x’h by evaporation. Next in size to Pitt river is probably Susan river, whl(:h-ﬁows ezu;tel )3,'
ztxll(:nzr‘;h: i'l:m;é o;‘ the. Siérra Nevadas into Honeylake. On the opposite side of tT]ns bgdy olf; vs:;te:‘f ]fh:[::;] fu\e‘ﬁf:\\
creck. which, also draining the face of the Sierra Nevadas, flows noFis.hg}“l‘y 2‘md w es}tjm y. ; 0 (N ) Ior; © %e“e . ”;.
with adjacent creeks, are of great importance in the developn-ler'l_t of 1?1-1gat1on in ‘} (? f:(l);ln y;:(31m 1,0“—&,;»0'6(:} -
uueamtmie:nents have been made of the available supply, but it is prqbably a,nj.l)]e or a sylsk S o éi y .I]Iit : 0%
Artesian wells of a depth of from 200 to 400 feet have been'san on the east bl.de of Houey lake in il L W ({ Ig o
Amadee, but at Junesville, on the western sidé of the la}ie, it is stated that pormgs have bee?l unilz)u(-)ci.?t:tu o Thas
of Pittville, below Big valley, are also a number of flowing wells, these .hzwm g a'de'pth'of about 201 ] ee . o of

Besides the numerous smaller irrigating systems are two large projects for irrigating lanAds. 1‘n t 16V ‘1(,111; ‘-y 0'
Honey lake. Oun the west and north of this lake are the works of the Eagle Lake Lal\ld and Irmg{ga.tlol} (.‘/011’11)(111 :)i
and on the south and east of the lake those of the Honey Lake Land and Watep (Jompany.. I‘lft'a‘ §1st na:n'u:(‘
company has canals taking water from the north side of Willow c.reek and one from tl}e south Sld.(‘, of buhfu} m (;,? )
these canals heading above the junction of the streams and covering oppoyte sm}es of tfhe vall.ey in the vwlmty of
the town of Lassen. Near this place the two systems are connected by an iron plp(? 22 inches in dml.neter (frossmg
the valley, the intention being to transfer water from one canal to the other according to any necessity wlucl:L may
arise. Along each canal are storage reservoirs, in which it is proposed to hold a part of the ﬂooq wyaters of ez_wh
stream. The supply is to be further increased by cutting an outlet from Eagle lake througl the divide separating
it from the head waters of Willow creek, which rises in springs within 1 or 2 miles of the shores of this lake.
When this is done, Eagle lake can e used to a certain -extent as a reservoir, farnishing an enormous volume of
water to Willow creek, part of which can, if necessary, be carried by the iron pipe across to the canal on the south
side of Susan river,

The irrigation system of the Houney Lake Valley Land and Water Company depends for water upon storage
on Long Valley ereek. It is proposed to construct a large earthen dam at the point where this creek enters
Honey Lake valley and conduct the water thus Leld by a system of canals leading to the north, and covering land
in the vicinity of Liegan, and northerly toward Amadee. The drainage area of the creelk above the dam site i
stated by the company’s engineer to be 400 Square miles, and it is estimated that there will be ample water to fill
the proposed reservoir, which has an available capacity of 10,000,000,000 gallons, (@)

Los ANGELES coUnty is immediately south of Kern, extending from the nearly desert lands of the interior
busin southerly over the Sierra Madre mountains to the Pacific ocean, The population is concentrated between
the mountains and the seacoast, and agriculture is mainly confined to the same area, namely, to the coastal plaing
and the valleys whose drainage escapes seaward. The Sierras Madre mountaing trend in a nearly east and west
direction, extending from Ventura county across Los Angeles and into San Bernardino county, where apparently
they enlminate in Grayback mountain northeasterly from the city of San Bernardino. This mountain range is
notable for its precipitous slopes and the rapidity with which the elevation increases from the bage toward the
sumnmits. In fact, there are few it any other mountain ranges in the United States which ag a whole rise ug
abruptly. This remarkable topography has, as might be supposed, a great effect upon the climate, and especially
upon the humidity and precipitation. The valleys at the southern foot, even though not receivin g a large raintall,

are comparatively well watered, while the lands to the northward of the range have an aridityva-pproaching that
of a complete desert, ‘

The physical characteristics, water supply.
San Bernardino, and San Diego counties
upon irrigation in southern California, (

y and condition of irrigation development in Los An
were most fully discussed by the state engineer of Californi
) This work treats in an exhausti

geles, Orange,
a, in his report

Ve manner not only of the topography
& The dischargs of Long Valley creek, as measured for the comp:iuy at the dam site, was ag follows:
. SECOND-FEET.
December, 1890 ... ... L R T T PO 32
Ry e 60
Mt e Seeenleeaa. 206
Mareh, 1801 ..., S, ..:: 300
April, 1891 .. ——— 220
May, 1801.............. e TR 116
b e b e e T 16
Later fn the year the creek becomes al o
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o 3 M PPly, and works, organization and operation in San Die,
;r e 86601 part of the report of tho staty engineer ¢ . and and Los Angeles counties.
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¢r ot California on irrigation and the frrigation question. William Ham, Hall, ¢, R, s
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of the country, but also of the history and growth of the almost innumerable systems of irrigation now in use.
At the time the book was prepared Oran ge county was a part of Los Angeles, and therefore in the deseriptions the
area now within the former county appears under the head of the latter. ' ‘

The counties of Los Angeles, Orange, San Bernardino, and San Diego are collectively spoken of as forming-
southern California, a country quite distinet from the rest of the state in its topography and in resulting conditions..
Ventura might be included, but perhaps it falls best into the coast division. The total area of these four counties:
is in round numbers 40,000 square miles, nearly equal that of the state of Ohio, Virginia, or Kentucky. The-
greater part of this area is so arid in character that the population is exceedingly scanty. It would be possible to:
segregate the portion of these counties extending from the ocean to the tops of the mountains, including all of the-
principal catchment areas, so that the piece thus cut off would contain nearly if not quite all of the population and.
the best of the farming lands. This tract would contain an area of, in round nwbers, 6,000 square miles, three-
quarters of the area of Massachusetts or about five-sixths of that of New J ersey. This relatively small area.
contains all of the cities and towns, the health resorts, the orchards, and, the vineyards for which southern California
is famed. The population in 1890 was in round numbers 173,000, a little more than that of Delaware. The
remaining 34,000 square miles in Los Angeles, San Bernardino, and San Diego counties beyond the mountains.
containg doubtless many spots of great value, but these in the aggregate sink into insignificance compared with the
6,000 square miles nearer the coast.

The agricultural lands of Los Angeles county are mainly in San Gabriel and San Fernando valleys and upon
the coastal plain.  The San Gabriel valley is on the eastern side of the county, extending from near the city of”
Los Angeles casterly to within a few miles of the San Bernardino county line, lying thus along the foot of the
Sierra Madre range. It is separated from the coast plains by the Puente hills, whose trend is in general parallel
to that of the coast. Trom the high mountaing at the north comes the San Gabriel river, the channel of”
which crosses the valley in a general southeasterly course. Smaller streams, coming also from narrow canyons,
enter the upper or northern edge of this basin shaped valley. The San Fernando ‘valley is a lttle north of west of
the San Gabriel and is more nearly inclosed by high mountains than is the latter. Onthe south are the Cahuenga
mountains and on the north the San Fernando range, this being a portion of the main divide of the Sierra Madre..
The water of the streams which flow into this valley from all sides if not evaporated finally escapes at the.
southeastern corner of the basin, passing through the city of Los Angeles. ’

North of the Sierra Madres are several important valleys, some of them of great size, the water supply in
general being deficient. The most notable of these valleys is that known as Antelope, lying partly in Kern
county. Some of the land, as for example, around Elizabeth lake, is moist, and fair crops of forage are obtained.
Several irrigation districts have beenr formed in this part of the county and development of the resources is
progressing rapidly. Water must be obtained mainly by storage, although in the vicinity of Lancaster there are
a number of flowing wells. The Antelope Valley Water Company has made surveys for the storage of waters of
Piru ereek, o tributary of Santa Clara river. Also, Crain lake, situated at the western apex or head of Antelope
valley, has been examined for storage purposes, and it has been estimated that 75,000 acres in the upper end of
the valley can be irrigated by this project.

Owing to the peculiar topography of the county, the abruptness and great altitude of the mountain range
previously mentioned, the water supply of the southern part of the county is large. At the foot of the mo.untalns;
the rainfall in some localities is sufficiently great for all fruits and field erops, and at other places, especially on
the low grounds, there is sufficient moisture beneath the surface for the needs of plant lif{:. How.evelf, n'mcl} of”
the Dest land of the county, especially that most favorable for the production of the citrus fruits, requiresirrigation,
the ovchards doing Dbest in a warm, dry soil, occasionally watered. .Thus? altho'ug.h tl.xe greater part of the
agriculture of the county as far as gross acreage is concerned is carried on without irrigation, yet by far the most
valuable part, the horticultural, depends immediately nupon the water supply. -

In this and the adjoining county of San Bernardino nearly all of the streams flow from the mountains through
deep canyons, entering the valleys upon great piles or benches of toose s'fmds a_-nd_ gravels hundreds of fee1f in
thickness. Into these the water tends to sink, reappearing perhaps in springs, or cienegas, a§ the water-bearing-
lands are locally known, op in artesian wells. The irrigation works therefore are cons”cructed in such a manner as.
to take water at the mouth of the canyons, or depend - for their supply upon the springs or wells developed in
various parts of the basin like valleys. There are thus less apparent system and regularity about the arrangement.

of these works than is the case in most localities where the irrigating ditches and canals head in succession down - -

gome one stream. One system of water distribution may obtain part of its water from a S}lrface? stres.xm, anothg_r
part from artesian wells, while a third source of supply may be by the deve}opment of springs in moist l.a.ndS in
some other part of the valley. There has been a gradual growth apd evolutmg of the various *_Water companies not.
along definite lines, and as. a result the rights and property are .lnghly, comp}wated. Qpen ditches have in many
localities been replaced by pipes placed. under ground, resulting in great saving of the water. ‘ ‘

The San Gabriel and Los Angeles rivers are the largfast ‘streams of thtf,,county, bu:t even during t.hg greater-
part of the year they do not reach the ocean, their Waters_ sinking and rising in the pervious beds. Besides these.
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‘are many streams having a smaller drainage area, but carrying sufficient water to be of great importance in the
irrigation of the county. Among these may be mentioned San Antonio creek, whose waters are divided between
lands in this and San Bernardino county. To the west are the creeks coming from San Dimas, Dalton, and other
canyons, and beyond San Gabriel river, Fish creek, Sawpit canyon, Santa Anita, Eaton, Arroyo Seco, Big Tejunga,
Little Tejunga, Pacoima, San Fernando, Mormon canyon, and others, some rising in. the valley, as does San Jose
creek. The lowest summer discharge from San Dimas canyon is about 15 miner’s inches, or a third of asecond-
foot, and from Big Dalton about half as much. San Antonio creek has been measured at a number of times, the
results as given by Mr. Hall being as follows: ‘

APPROXIMATE DISCHARGE OF SAN ANTONIO CREEXK, CALIFORNIA.

Miners | Sgoond
July 6, 1885 . .. . 410 8.2
Angust 3, 1885 .. 200 4.0 '
September 8, 1885 ..o v oviniiaiill 190 3.8
TULY 6, 1886 - e mveeoee e e ameeaeaas 661 13.2
August2, 1886 ... 589 11.8
September 6, 1886 .... 4dd 8.9

Besides these there are few if any definite measurements of the quantity of water available in the different
streams thronghout the year, and even if there were this would not tell the whole story as to the water supply at
hand, as many of the valuable sources do not appear as running creeks. There are a few farmers and
horticulturists who claim that by thorough cultivation good results can be obtained without irrigation and that the
fraits raised in this way are of superior quality. The matter rests of course largely upon the character of the soil
as well as upon the amount of care given by the owner. The produets of fruit culture by irrigation are, as is
well known, enormous, reaching in value several hundred dollars per acre. The early crops, especially upon the
‘damp lands, do not require the application of water, and in fact there are in the county large areas which could
be benefited by drvaining. The fairly moist lands are worth from $50 to $75 per acre and upward, depending
apon their proximity to towns. With water the higher bench lands are worth from $200 to $500 per acre and
«@ven more in the so-called colonies. The water itself has been valued at $1,000 per miner’s inch, or $50,000 per
second-foot. The value of course depends upon the duty, and it is doubtful whether many of the water rights
would sell at these figures, although there have been transfers at as high as 1,500 per miner’s inch or even more.
TFor the use of water for short times, the prices, as given later on, vary in the different localities, the charge for 100
miner’s inches during the day or night being from $1 to $5. With certain companies delivering water under
pressure in pipes the charge is so much per hour for the use of a hydrant, the pressure not being given. For
‘example, 15 cents per hour is paid for water from a 2-inch hydrant and 35 cents per hour for a 4-inch hydrant.

The water storage does not play as important a part here as in the case of San Bernardino county, with its
Bear valley reservoir, or San Diego county, with the Sweetwater dam. Probably the largest storage works in the
county are those in the northwestern part of San Fernando valley, the reservoir being in what is known as
Mormon canyon. The dam in this canyon consists of an earth embankment 75 feet high, 270 feet long on top, 136
feet thick at base, and 6 feet thick at top. This dam is stated to have-cost about $10,000, and the capacity of the
Teservoir thus formed is given by the state engineer as follows: («) - .

Er-f,gg'gr,;g,ogggfmi RESTRYOIR ABOVE
B . | GROUND'S SURFACE.
 pU——
Above i 1
Alig::gla?ea bL(llsa‘; ‘of l Cubie feet. gﬁﬁ’g;
i
1, 050 0 57, 834 0.43
1,060 | . 20 I 563,083 L2 '
1,070 30 || 1,887,981 | 1412
1,080 40 | 4,005,200 | 29.96
1,090 50 ‘ 7,084,077 | 5299 |
|

There are also in the county many large cement tanks or small reservoirs built by the owners of ranches or
small far.ms at the highest points of these. They are filled sometimes by a small continuous supply from a spring
o1 pipe line, or are used to receive the full flow of a ditch during certain stated times.

The artesian areas in Los Angeles and Orange counties are among the most important of California. In the
valleys there ave within certain areas so many wells that it may be said that every fruit grower has at least one.

@ Irrigation in Soutbern California, page 532.
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