TRRIGATION.

INTRODUCTION,

Scope of the census of irrigation.—The basic in-
quiries included in the census of irrigation, taken as
a part of the Fourteenth Census, are the area of land
under irrigation, the capital invested in irrigation
enterprises, the character of irrigation enterprises, and
the crops grown under irrigation. The law providing
for the Thirteenth Census directed that inquiries be
made regarding other phases of irrigation, notably,
prices of land and water rights, amount of water
used per acre, and physical condition of irrigation
works, and these inquiries were continued in the
Fourteenth Census, although they are of secondary
importance.

Territory covered,—The census of irrigation is con-
fined to the part of the United States in which irriga-
tion is a recognized feature of agricultural practice.
It covered the following states: Arizona, Arkansas,
California, Colorado, Idaho, Kansas, Louisiana, Mon-
tana, Nebraska, Nevada, New Mexico, North Dakota,
Oklahoma, Oregon, South Dakota, Texss, Utah,
Washington, and Wyoming. In the remainder of
the United States irrigation is practiced to a limited
extent in the growing of fruit and truck crops by
scattered individuals, but most crops are grown
without 1t,
accepted agricultural practice; consequently this part
of the country was not covered by the irrigation census,
although certain questions relating to irrigation were
included in the farm schedule and the replies to these
have been tabulated separately.
Louisiana irrigation is limited to rice growing.

In the reports of the Thirteenth Census the.data
relating to rice growing were presented separately
from the data for the arid region because rice growing
was confined principally to parts of Arkansas, Louisiana,
and Texas, where other crops were not irrigated.
Since 1910 rice growing has assumed large proportions
in California, where the area devoted to rice is not
segregated from other irrigated land; consequently,
the data relatmg to rice growing is not leported
geparately in the Fourteenth Census.

Reports of the Fourteenth Census.—The reports of

the : Fourteenth Census relating .to irvigation are as
follows: A report for each of the states covered by this

inquiry, & summary for the United States, based on.
the state reports; and this report, which. consists of the:

astate and United States reports, a general discussion:
of the results, and several special tabulations not

included in the United Statés summary and the state

and irvigation. is only incidental to

In Arkansas and

reports. In addition to these separate reports, a
chapter on irrigation is included in the Abstract of
the Fourteenth Census.

Previous reports.—Inquiries relating to irrigation
have been included in the Eleventh, Twelfth, and
Thirteenth Censuses, and a special census of irrigation
was taken in 1902. Reports for all of these inquiries
have been published and the results are used in this
roport for purposes of comparison. No statistics of
irvigation prior to 1889 are available, but in this report
all data are classified by the dates of beginning of the
enterprises supplying water, making it possible to show
the progress of irvigation development prior to 1889
with some degree of acouracy:

Date of the census.—The date of the Fourteenth
Census was fixed as January 1, 1920, while that of the
Thirteenth Census was April 15, 1910. In each case
the statistics of farms and area irrigated and of crops
grown under irrigation. velate to the preceding calendar
yoar, so that the change of date does not affect com-
parisons in any way, the period covered being exactly
10 years. In each case the statistics of acreage to
which existing enterprises are capable of supplying ..
water relate to the year in which. the enumeration is
made, and here also the period covered in making
comparisons is ‘exactly 10 years. In the Fourteenth
Census the capital invested in irrigation enterprises is
reported as of January 1, 1920, while in the Thirteenth
Census it is reported as of July 1, 1910, and the period
covered in comparisons is 9% years.

Method of collecting information,—The plan adopted
for making the canvass for irrigation provided that
the regular census enumerators should obtain from the
persons controlling irrigation enterprises schedules
representing small enterprises watering from one to
three farms at the same time that they made the can-
vass for population and agriculture; and that special
agents should obtain schedules for the larger enterprises

“and any small ones missed by the enumerators, after

the canvass by .the enumerators was finished: This
plan was followed, and proved quite sditisfactory.
Acouracy of results,~In general, the prineipal causes
of inaccuracies in census reports are incompleteness in
the canvass, lack of exact knowledge of facts on the
part of those supplying information, carelessness: on
the part of enumerators in recording the information

furnished them, and the errors incident to the handling
- of so large & mass of statistics in the short time allowed
‘ for the work.
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There is no way in which the completeness of the
canvass can be determined with absolute certainty,
since there are no exact records against which returns
can be checked. Both supervisors and enumerators,
and most of the special agents, were local people who
should know of the existence of all enterprises; in the
sections covered by the irrigation canvass almost all
enumerators and all special agents were working on a
per diem selary and consequently 'would not be
tempted to omit enterprises difficult of access; the
farm schedule contained inquiries as to irrigation en-
terprises from which water was obtained, and all irri-
gation schedules were checked against the farm sched-
ules to see that schedules were received for all enter-
prises shown on, the farm schedules. In view of all
these facts, it is believed that the canvass for irriga-
tion was approximaiely complete. :

As an offset to errors due to omissions, there is the
possibility of duplication. Some ferms recetve water
from more than one enterprise, and there is the pos-
sibility that they will be included in the areas served
by all the enterprises from which they receive water;
some enterprises extend into more than one county
or state, and they may be reported more than once;
and again, some enterprises are known by more than
one name and may be reported more than once.
Great care was exercised to eliminate dupliention, and
guch as occurs tends to compensate for any incom-
pleteness in the canvass that may have occurred. _

The degree of probability of error on account of

_lack of knowledge of the facts varies considerably.

with the different inquiries on the irrigation schedule
and the différent classes of enterprises, . o
The inguiries which serve for-clagsifying the data,
namely,—source ‘of water supply, character of enter-
prise, and character of water rights—should be cor-
rectly .answered since it is probable that the owners
of practically all enterprises, large and small, have
exact knowledge on these points, .
- With regard to many of the points covered by the
description of irrigation works, there will be a lack of
exnct knowledge. - This is particularly true of capaci-
ties of the smaller ditches, length of the smaller ditches,
capacities of the smaller reservoirs, and the capacities
of 'wells, pumps, and engines. Most of the owners of
pumps and engines should know the capacities at
which their pumps and engines were rated by their
manufacturers, but, in many. instances, these ratings
vary widely from: that attained in actual practice,
Most wells have never been tested beyond the capaci-
ties of the pumps being used in them, and it is probuble
that in only a small percentage of cages have the vol-
umes pumped been measured. Therefore, the re-
ported capacities of pumped wells represent the own-
ers’ estimates of what has been pumped from them,
based on. the rated capacities of the pumps used, not

the volume of water that can be pumped from them,

as determined by tests or measurements.
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The owners of the small individual and partnership
irrigation enterprises are likely to have quite gecurate
knowledge of the areas irrigated in 1919, since they
are also the users of the water. The officials of the
organized enterprises are not so likely to know the
exact areas irrigated, since their records show, genrt—
erally, only the areas for which the water users are
entitled to receive water or do receive water, and MOt
what is done with the water delivered. Usually in
the larger enterprises farmers obtain rights to water
for their entire farms, while it is seldom that g farmer
actually applies water to his whole farm. For these
reasons there will be & tendency for the areas reported
to exceed the areas actually irrigated. - _ :

The statements as to area to which enterprises were
capable of supplying water in 1920 are estimates,
based on the condition of the works and the expected
water supply. Here, also, there is a tendency for the
area reported to exceed that for which water is actually
available. ‘ ,

The area included in enterprises represents the esti~
mates of promoters and, no doubt, it is greater thhamn
the area to which the enterprises reporting will be able
to-supply water when they are completed.

The area of irrigated land available for settlemert
represents the estimates made by officials of entex-
prises of the area to be irrigated by their enterprises
that is not included in farms already settled. There
is some tendency toward overestimates in this iter.

TFor capital invested in irrigation enterprises, the
amounts reported for the individual and partnership
enterprises are almost all estimates. - The larger parts
of the works of such enterprises were built by the
owners or their predecessors without any records of
expenditures of money or time, and the same is true
of many of the cooperative enterprises. It is probable
that the estimates for many of these enterprises axe
too small.  The amounts reported for the larger enter-
prises are much more likely to he based on records
and, therefore, to be much more accurate.  The totals
ought to be approximately correct, with a slight
tendency to be too small. - : _ g

For many enterprises the cost of operation and
maintenance was not reported and no attempts to
estimate this cost were made. - It is probable, there-
fore, that the cost that is reported is based on records
and is correct. ' In tables showing this item the areas
represented are ‘shown in order that the reader may-
form his own judgment as to the value of the averages

Cgiven. ‘

- The same condition exists with reference to the
data relating to the quantity of water used. No esti-
mates have been made for enterprises for which this
item was not reported, and the data representing esti—
mates and those representing measurements are shown
separately. In every case the area represented is.

‘given to serve as an index to the value of the

averages.
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Acreage to which enterprises were capable of supply-
ing water relates to the season following the time of
taking the census and, consequently, is based on esti-
mates made by those controlling the enterprises.

Acreage included in enterprises represents the extent
of the plans of those controlling enterprises.

Acreage of irrigated land reported as available for
settlemsnt relates to land within existing enterprises
and not to land that is susceptible of reclamation and
settlement by new enterprises or extensions of existing
enterprises.

Character of enterprises.—As stated previously, the
-establishment of large irrigation enterprises is con-
trolled to a large extent by Federal and state legisla-
tion. The Federal Government is engaged directly
in the construction and operation of irrigation worlks,
and the several states have enacted laws to aid and
encourage the establishment of large enterprises.
The areas reported as irrigated and in enterprises will
indicate the degree of need for further public aid or
encouragement in the establishment of new enter-
prises. |

The Fourteenth Census Act provides for inquiries
as to the “location and character’ of irrigation
enterprises. The Thirteenth Census Act. called for
the same information, and provided further for show-
ing in the reports the land irrigated under state and
Federal laws, and whether water was obtained from
national, state, or private works. In the reports of
the Thirteenth Census tho state and Federal laws for
direct construction or for aid and encouragement to
organization and construction under which enter-
prises operated were made the basis of the classes of
“character” into which all enterprises were divided,
and the same classification has been continued in the
reports of the Fourteenth Census. The classes of
enterprises under which all data are classified are as
follows:

Unitéd States Reclamation Service enterprises, which operate under
the Federal law of Juna 17, 1002, providing for the construction of
frrigation works with the reccipts from the sale of public lands
and with other funds provided by subsequent legislation. In
addition to serving land within its own projects, the United States
Reclamation Service supplies stored water to land within other
enterprises, : .

Unilted States Indian Service enterprises, which operate under
-various acts of Congress providing for the comstruction by that
service of works for the ifrigation of land in Indian reservations.

Carey Act enterprises, which opérate under the Federal law of
August 18, 1894, granting to each of the states in the arid region
1,000,000 acres of land on condition that the state provide for its
irrigation, and under amendments to that law granting additional
areas to Idaho and Wyoming. The conditions contained in this
law necessitate state legislation before the law becomes operative,

thus Carey Act enterprises operate under both Federal and state.

laws.

“under state laws providing for their organization and management,
and empowering them to issue bonds and levy and collect taxes
with the object of obtaining funds for the purchase or construction

Irrigation districts, which are public corporations tliat operste

"and for the operation and maintenance of irrigation works, They

are controlled by the owners of the lands forming the districts
through boards of directors clected by the landowners. Irrigation
districts are more often organized for the purchase of irrigation
works built by other agencies than for the purpose of building
new works. In this report all enterprises now operating as dis-
tricts, except those organized to take over and operate works
built by the United States Reclamation Service, are reported as
districts, TIn the case of United States reclamation enterprises,
they are not reported as districts because the Reclamation Service
still controls the projects to & large extent, and the districts are
organized principally’ for the purpose of collecting charges due
for water. . ‘ ) -

Cooperative enterprises, which are controlled by the water usors
under some organized form of cooperation, The most common
form of organization is the stock company, the stock of which
is owned by tho water users. Some states bave special laws
providing for the organization of such stock companies, and in
those states in which they are organized under general incorpora-
tion laws there are laws regulating their actions to some extent.
The state laws governing operations under the Carey Act provide
that works built under these laws shall be turned over to stock
companies composed of the water usors when coriain payments
have been made, and many commercial enterprises are organized
on the same plan. Inthe Southwest, whete irrigation was practiced
before thig territory became a part of the United States, much of
the land is watered by * community ditches,” or “publicacequias,”
which are organized and operated in accordance with old Mexican
customs providing for the election of officials by the landowners
and for forced labor on repairs and cleaning. These onterprisea
are classed as.cooperative.

- The United States Reclamation Act provides that when thoe pay-
ments required by that act are made for the major portion of the

landa in any enterprise, the management and operation of the

works ghall pass to the water users *“under such form of organiza-
tion * * * g5 may be ncceptable to the Secretary of the In
torior.” Originally the Sccretary of the Interior favored the organ-
ization of stock companies for taking over reclamation projects,
but more recently he has favored the organization of irrigation dis-
tricta.

Many of the enterprises now reported as cooperative enterprises
wore originally in some other class and have bocome cooperative,

Comanercial enterprises, which supply water for compensation to
parties who may own no interest in the works. Such enterprises
may be organized in any form, but their operations are subject to
some dogroe of public control-in most gtates. This was tho carliest
typo of onterprise for the construction of large irrigation works.
Such enterprises built irrigation works and sold rights ontitling
the purchasers {0 receive water from their works upon the pay-
ment of annual charges, but conveyed no interest in the works,
Many of the states have enacted lawa prohibiting the sals of such
rights, and commercial enterprises organized since the passage of
these laws usually sell stock representing part ownership in the
works, to becomo offective upon the payment of specified portions
of the purchase prico. These enterprises eventually hecome coop-
erative. There are some commercial entorprises that sell no
rights but supply water to the public for charges based, in some
inatances, on'ncreage served , and in other instatices, on the quantity
of water delivered. In most states rates charged by commercial
enterprises are subject to public control, :

Individual and partnership enterprises, -which belong to individual
farmers or to meighboring farmers, who control them without
formal organization. State laws provide the procedure for com-
pelling part owners in partnership ditches to contribute their
share of the labor and expense of operation and maintenance.

Capital invested.—The capital invested in irrigation
enterprises is that reported by the owners. For the
larger works the capital invested is taken, in most

i
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cases, from books of 4ecount, and represents the actual
Investment.  In ghe cage of most of the private and
partnership and many of the cooperative enterprises,
however, the works were built by their owners without
records of labor op money expended, and the capital
reported represents the owners’ cstimates. 'The schod-
ules used in 1910 called for ¢ cost,”” while the schedules
used in the present census call for “capital invested,”
but the instructiong accompanying the schedules
make theso two terms equivalent. In both cases the
investment includes cost of construction and of acquir-
ing rights. The latter usually consists of filing foes
only, but. in some instances it includes the purchase
prico of rights. However, these cases are so rare that
they are unimportant. The cost reported for 1900
is designated ““ cost of construction,”’ but probably
includes the cost of acquiring rights as in 1910. For
tho Thirteenth and Fourteonth Censuses tho average
cost per acre is basod on the acreage which enterprises
were capable of irrigating in the consus yoar and the
cost to the date of the census—January 1, 1920, for
the Fourteenth Census, and July 1, 1910, for the Thir-
teenth Consus.  Capital invested in onterprises for
which this is not reported is computed by multiplying
the number of acres to which the enterprises not report-
ing capitul were capable of supplying water in tho
census year by the average capital per acre for the
other enterprises of the same clags in the same county.
When the acreage for which capital was reported in
any county was not sufficient to justify its use as a
base for an average, the average for some othoer county
having similar conditions was used. IHowever, the
percentagoe of enterprises not reporting capital was
very small, »
Operation and maintenance.—Cost of operation and
maintonance was mnot reported on all schedules, and
averages are based on the acreages irrigated in 1919
by the entorprises for which cost is roported. No
estimate of total cost of operation and maintenance
for all irrigation enterprises has been made, but if such
o total be desired, it is probable that a total obtained
by applying the average cost per acre in each stato to
the total acreage irrigated in that state, and adding
these stato totals for a United States total would be
approximately correct. In the case of enterprises
operating pumping plants the cost of operation and
maintenance ineludes cost of fuel and attendance. In
all eases the nereages on which averages aro based are
given to serve as guides to the value of the averagoes,
Water rights.—A. water right is a right to take and
use water from. some specified source and to continuo
such taking and using of water from year to yoear,
Water rights are divided into two general clngsos, with
reference to the source of supply: (1) Rights to take
water from natural sources, and (2) rights to take water
from artificial sources, such as irrigation canals, which
receive water from natural sources. The nature and

extent of rights of the first class are governed by state
laws, while those of the sacond class are governed by
contracts, rules, and regulations of irvigation enter-
prises.

There are in coffect in the states where irrigation is
practiced two more or less conflicting systoms of laws
governing water rights: (1) The Inglish common law
doctrine that the right to use water from a stream or
other body of wator attaches to land abutting on the
stream or other body of water, known as the riparian
doctrine; and (2) the American doctrine that water
may be taken from stroams without reference to the
location of the place of use, known as the doectrine of
appropriation. ,

In all states whore irrigation is practised rights by
appropriation are recognizod, and some of tho statos
recognize ripavian rights also. In the reports con-
tained in this volume the irvigated land has hoen
classified by the character of rights under which it
receives wator. Tho classes used are defined ns fol-
lows. Thoy are discussod more fully in the various
reports.

Appropriotion. and wse~~In most of tho statos irrigation hegan
bafore tho atates assumed control ovor water, and those needing
water took it and used it.  Their vights to continue the use wore
recognized by the courts and later by legislation, and many righta
have no other basis,

Notice filed and posted.—~The firat stop in public control of the use
ol water was tho enactment of Jaws roquiring those wishing to
scquire rights to water to post at the points whero water was to ho
taken notices of their intentions, or to file such notices with county
officials, or to both post and filo notices. These wore to sorvoe ag
notico to those coming later of tho oxistence of the prior rights rop-
resented by the notices, Tn many of the statos laws required all
parties who had appropriated water before the passage of tho lnws
to file notices oI their claims, with tho object of making complote
rocords of rights; and many rights, originally acquired by APpro-
pristion and uso, passed into this class.

Adjudicated by court~Rights acquired by appropriation and usp,
and thoso xepresented by notices filed and posted, while thaey nre
recognized by Inw, are not defined as to oxtont or priority, sinco, in
tho first class thore is no record on theso points, and in the second
class the records may bear no relation to the facts. When righta
come into conflict they are eerried into the courts and aro then
deflnod or adjudicated, and pass from the other classes into this class,
Most of the states have laws providing special procedure for water-
right cases. Theso are discussed in the United Statos summary and
the atate reports, '

LPermnit from stule.~The ovident disadvantagos of having righta
undefined until they come into conflict and are adjucicatod by
courts, and the advance in tho complotences of public control have
led in most statos to the onactmont of laws requiring parties wishiog
to acquiro rights to apply to some state oflicial or board for permits,
Theso applications must sot forth in detail what is intended, nnd in
their approval the boards and officials lx conditions as to extont of
rights and time within which works must be complated, ote. Righta
ara not complete until proof of compliance with the prescribed con-
ditions has been submitted, and certificatos are granted by the stato,
but they are defined as they are acquired rather than only afterthey
come in conflict witl other rights. Rights reparted in this class
arve in-the procesa of being acquired rather than vested,

Certificate or license from the state~Tho states having Inws requir-
ing applications for permite provido for the issuing of certificatos or

‘licenses when works have been completed and wator put to uso in
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accordance with the terms of the permits issued, and some of the
states provide also for the issuing of certificates when older rights
are ndjudicated by courts or administrative boards. This class
includesall rights Jeproaented by such certificatos or lHeenses, and
may include rights or1gum111y in any one of the other classes named.

Riparian rights.—Rights in this clesare those hased on the owner-
ship of lIand abutting on the source from which water is taken, in
the states which 1euognue au¢ h rights. The most common interpro-
tation of riparian rights in thee western states is that the owner of
riparisn land may make any réeasonuble use of the water that will
not interfore with o like reasonable use by all other owners of land
riparian to the same souree, Under such an interpretation the right
isnot fixed as to extent or nature, but depends upon the number of
other owners and their needs,

Undérground. —In most states public control of the use of water
has not extended to wells, and, consequently, those have heen put
in & class by themselves, This clags includes all land watered from
wells,

Sonrce of water supply.—The classes of sources of
water supply into which all data are divided are
self~explanatory, In making this clasgifieation for
the roports of the census of 1910 all acreage was
credited to what seemed to be the principal source
of supply, while in the reports for the consus of 1920
the attempt is made to vepresent thoe facts more
closely by presenting various mixed classes,

Date of beginning.—In the rcports that follow, all
data collected in the census of 1920 have been classi-
fied by the date of the heginning of tho enterprises
supplying water. The date of beginning of an irri-
gation enterprise is, in somo cases, the date when
construction began, and, in-other cases, the datoe of
filing a elaim or of applying for a permit, If a filing
or application for permit was made and work was
begun and continued with reasonablo diligence the
date . of filing is. considered the date of beginning,
otherwise the date of construction is taken as the
date of beginning,  This classification should indicate
the extent to which the plsm«a of promoters of irriga-
tion enterprises are realized in various periods of time
after their beg,mnmg which is a very important fuc,tor
in financing irvigation enterprises.

Drainage basins~-In all provious regular censuses
of irrigation all data have heen presented hy states
and counties, but for determining the extent to which

various stream. systems have been utilized and the
POSSlbllltlLS of further development, the drainage
basin is the more logical unit of territory. In the
reports that follow all data are presented by drainage
‘basins as well as'by states and counties. The results
of a special census of irrigation taken in 1902 were
reported in this form, and these .are included in the
reports. of this census, -for purposes of comparison.
The drainage basin .of a stream consists of all land
drained by, the stream and its tributaries.

: Units of quantity and capacity. ——Capamtles of canals,
reservoirs, wells, pumps, and engines, and quantities of
water used are expressed in the units commonly used
in engineering literature to express the same items.
They are as follows: ~ ‘

i Capacities of canals and volumes of flowing water are given in
second-feet, & shorter equivalent for cubic feet per second.

Oapamtws of wells and pumps are given in gallons per minute.
Four hundred and ﬁfty gallons per minute equal 1 second-foot.

Cdpucities of reservoirs are given in acre-feet.  An acre-foot is the

quantity of water that will :cover 1 acre to a depth of -1 foot. It
aedquals 43,560 cubie feet. .

Capamtws of engines and motors are given in hotsepower One
horsepower is the power required to lift 83,000 pounds through =
vertical distance of 1 foot in 1 minute of time.

‘Farm value of crops.—At the census of 1920, when-
ever a unit value for a crop could be used, such as the
value per bushel or ton, the farmer was asked to report
the acreage and producmon ‘of each crop, but not the
valde. To supplement the information obtained from
the farmers, the Bureau of Crop Estimates of the
United States Department of Agriculture secured by
special schedule from its crop reporters average values
for such crops. These special schedules were tabu-
lated by the Bureau of the Census, and the resulting
averages, approved by the Bureau of Crop Estimates
as mprcsentmg o fair average of the farm value per
unit, were used in computmg most of the crop values
presented in the accompanying tables,

For some products it was not possible to find anv
qn.tlsi'a,cbmy unit on which to base a computation of
the total value. Values were therefore obtained on
the 1920 census qohedule for vegetables, other than
pot.&toes and sweet potatoes, and for the farm garden.

GENERAL DISCUSSION OF RESULTS OF IRRIGATION.

' ACREAGE IRRIGATED,

+.The total area reported as irrigated in the United
States in 1919, execlusive of the small areas of truck
and fruit that are watered in the humid region, is
19,191,716 acres, an increase of 4,758,431 acres, or 33
per cent over the area reported as irrigated in the
same territory in 1909. Tle increase in the area
irrigated during the preceding decade was 6,088,818
acres, indicating that the rate of expansion during
the last decade was much less rapid than that of
1899 to 1909,

Climatic conditions in 1919 were such that some
land that is irrigated in normal years was not watered
in that year. In the northern part of the Great
Plains, in Montana, Wyoming, North Dakota, and
South Dakota, the precipitation was much below
normal, and streams were so low that there was no
water for much of the land ordinarily 1rr1gated In
the southern part of the Great Plains, in Oklahoma,
Texas, and New Mexico, the conchtlon was just the
opposite—the rainfall was so heavy that land ordi-
narily watered needed no nmga.tlon and - was not
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reported as irrigated in 1919. It is not posmble to
determine from the returns the extent of the area
ordinarily watered which did not receive water in
1919 on account of too much or too little precipitation.
A comparison of the arveas irrigated in the plains
section of Montana, taken as a whole, in 1919 and 1909,
shows a decrease of more than 200,000 acres. County
boundaries were changed so much that comparisons
for smaller sections are not possible, but it is known
that in some sections the area irrigated in 1919 was
greater than that in 1909; consequently it seems
probable that the area not watered in 1919 in eastern
Montana exceeded 200,000 acres. No estimate of the
ares in Texas and N ow Mexico that is ordinarily
watered, but not in 1919, is justified by the returns.
The penod from 1899 to 1909 was marked by a
great speculative boom in irrigation developmlent by
private agencies, and by the beginning of works under
the United States Reclamation Act in 1902. At the
end of the decade the boom had spent itself and the
Reclamation Service had spent its accumulated funds

and has been compelled to proceed less rapidly than:

before. Between 1909 and 1919 there was no such
activity, but a more normal expansion.

Government limitations on the issuing of securitios
during the world war probably checked reclamation
work to some extent, although this was offset by the
demand for the growing of the largest possible areas
of food crops and the high prices of farm products,
which tended to bring into use the idle lands under
works already built.

Geographic distribution.—The geographic distribu-
tion of the area irrigated and of tho incroased area
of irrigated land is shown in Tqpble 1,

TApre le—Groararnio DISTRIBUTION OF ACRREAGE IRRIGATED

IN 1919 AnD 1009, AND OF THE INCREASE IN ACREAGE InnI-
@ATED, 1909 To 10190,

AREA IRRIGATED, INCREAES,!
1919 1909
STATE. Yor
Ter Por || Acres, "%'“
Acres, c‘(’)“" Acros, (’“’)’f“ totals
total. " total,

10,101,710 | 100.0 | 14,433,285 | 100.0.[| 4,758,431 | 100.0
467, 565 2.4 320,061 2,2 147,614 3.0
143 040 0.8 7 753 0.2 116,103 2.4

4,219,010 21012, 0(51 1041 18,6 1,554, 986 | 31.7
3,348,386 | 17.4 2 702 0321 19.3 506,368 | 11,4
2 488,806 | 13,0 1,‘13 848 0.9 ;067,958 1 21.8
47, 312 0.2 -it, 479 0.3 0, 834 0.2
AptBR2 | 24|  as0ieon | 20 Mo82| 15,
1,081,720 &8 1, ()70 084 ] 11.48 2,045 ol
442,000 | 2.3 T'as6 080 | 1,8 186,740 | 8.8
501, 447 2,9 701, 833 4.0 || —140,380 |.....,
538,377 | 28| 4L 78| w2 70,060 |16
12,07 0.1 10, 248 01 CL8d 3
2060 1 (@) 4,888 ([l D410 [arens
use, 102 | - 5.1 | 680,120 | 4.8 3000330 b1
100, 082 0.6 1 63,248 . 0.4 37,434 0.8
580,120 31 461,130 3.1 134, 900 2.8

1,371, 651 Tl te 900,410 |6, 9 872,241 7.0
520, 800 2.8 834, 378 28 195, 521 4.0

1, 207 982 6.3 1,133,802 | 7,9 74,08 1,6

1 A minus sxﬁn (—) denotes deorense, -
1 Based on the sum of the increases, 4 00(),236, not on the not iucren«.e‘ :
3 Loss than one-tonth of I per cent.

- to drought in the eastern part.

California reports the largest arca irrigated, while
Colorado ranks second, Idaho third, and Montana
fourth. These four states reported the largest areas
in 1909 also, but in that year Colorado ranked first,
California second, Montana third, and Idaho fourth.

In increase in acreage irrigated California leads,
Idaho ranks second, Colorado third, and Utah fourth.
In all of these states the increases are fairly woll
distributed. Montana shows very little increase,
but there was o large increase in the woestern part
of the state, which was offset by the decrease due
Nevada shows a
considerable decrease. This decrease oceurred almost
entirely in the Humboldt Valley., Most of the irri-
gation in this valley consists in foreing the water over
river-bottom lands during the spring floods. In
Novada 1919 was one of the driest seasons on record,
while the snows melted enrly, leaving o very limited
supply of water for use during the crop-growing season.
Oklahoma also shows a decroaso, which, as previously
stated, is duo to abnormally heavy precipitation rather
than to drought.

The 1‘05111Ls of the Fourteenth Census have heen
tabulated by drainage basins, as well as by states and
counties. Thoe only other census for which results
have been presented in this way is a special census of
irrigation taken in 1002. The distribution of the
acreago irrigated in this way in 1919 and 1902 is shown
in detail in the table beginning on page 48. The dis-
tribution by thoe principal drainage basms is shown in
Table 2.

Tasry 2,-I srRIBUTION oF ACREAGE IRRIGATED, BY Dnain-
Acr Basiv: 1910 anp 19002,

AREA IRRIGATED (ACRES).
DRAINAGHE BASIN, Inerenyo.t
1019 1902 )

Amount. oﬁs{

Totnl.: cevraiensunassasarsss| 16,101,716 | 8,874,408 £ 10,317,308 1 116.3

Missourl Rivor and tributarden. ..., vl 4,147,278 | 2,633,297 | 1,014,041 83.7
Mlasissippl Rivor mm Lrllm tatles othor

than l\’(isqouu ............... 068,403 303, 087 504,800 | 1435
Gulf atrosms uth(\l t!mn Misatssippl

River aud Rio Grande...eavvaii... 403, 077 21,833 670,244 [..,.. .

%M(‘) Grm%do tun{l Lrlbutinrltigl. e .i. J 1 20&, 803 | 4dic; hey 707,276 | 160,68
ndopondont streams I Rio Grande

drsﬁ?mgo FE T S 3,009 1 8,355 10,037 | 1297.8

(&:}l(imdntm\aa)r nml Lrlbumrleq . B 2,312, 0;’{ 027, 18.3 1,38;1,%3; 140, 4

it or Draw. 5,487 |.enssns

(ironk Dast o oarlTe 2,313 163 | 1,080, -m 073000 | iR

POIlIlI’lnbg luve{ andtrllaxturtlf o 3, 873,2 5 1 297 42370 2, 575 808 | 108.8
aclfle Ocoan streams other than Co-

Jumbin and Colorado Rivers........ 3,570,087 1 1,550,232 11 2, 014,4{1.; 120, 4

1 Por eont not shown whentmoto than 1,000,

* Missouri Rivor shows the largest area, with Columbia
River gecond, and other Pacific Ocean streams third,
The largest increase since 1902 occurred in the C‘olum—

“bia River Basin, the pxmclpal part of this ocourrmg in

Lho Shake River Basin in Tdaho.
sttnbutmn by type of enterpr1se.f—'l‘lle dlSLllbU.j
tion of the acreage irr igated in 1919 and 1909, and of
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the increase in acreage irrigated, 1909 to 1919, is given
in Table 3, showing the relative importance of the
various agencies in supplying water for irrigation, and
in the increase in the area supplied during the last
decade.

TABLE 3,—DISTRIBUTION OF ACREAGE. IRRIGATED.IN 1919 AnD
1909, AND OF INCREASE IN ACREAGE IRRIGATED 1909-1919, mY
TyPE OF ENTERPRISE.

AREA IRRIGATED. INCREASE.
1919 1909

TYPE OF ENTERFRISE, . Per

Par: Por || Acres. ""f)“t
Acres. c‘g}t ~ Acros. 0%1}1; total,

total total.
LT 19,191,716 | 100,0 |-14,433,285 | 100.0 |[ 4,758,451 [ 100.0
Individual and partner- .

BhiDianeevens P ........ 6,848,807 | 35.7 | 6,504,014 | 46.7 254, 103 5.8
CooperatlVe. r e v eecains 0 581 400 | 34.3 »i, 643 539 | 82,21 1, 037, 861 | 40.7
Irrlgation diserict 1, 822, 8g7| 0.6 508,042 | 3.7 || 1,204,245 | 27.2
Caroy Altisanssnncasens 523,029 2.7 288, h63 20 236,370 4.9
Commeraial......ivee.. 1,822, 001 | 8.5 | 1,800,878 | 12.5 12,622 | 0.3
U, 6. Reclamation Berv- . !
1,284, 669 6.5 | - 305,640 2.7 858,023 1 18.1
. 284 551 1.5 172, 02 1.2 111 639 2.3
5 201 M £) S (R 5 620 0.1
40,146 | 0.2 ) S 40,146 | 0.8
7,230 ? 3 7,236 0.2

&0 I; ) SR PO m

1 Less than one-tenth of 1 por cont,
. % Not inoluded in classifieation n 1910.

Individual and partnership enterprises occupy, as

~in 1909, the first place, in extent of area supplied
with water, These enterprises represent principally
the earlier, easier, and cheaper types of construction.
However, this class is p&rtmulmly well adapted to
irrigation from wells, and it is probable that both
the number of enterpmses and the area of land irri-
gated will continue to increase. - On the other hand,
there is, in some sections, a tendency to consolidate
small enterprises by the organization of stock com-
panies or irrigation districts. This tendency is indi-
cated by the relatively large increases in the areas
irvigated. by enterprises of these types.

Cooperative enterprises supply water to ghout the
same area as individual and partnership enterprises,
the aren served by them being also more than one-
third of the total area irrigated—the two combined
serve just 70 per cent of the total. Enterprises of
this class showed the largest increase in area irrigated
from 1909 to 1919, having more than 40 per cent of
the total increase. This type of enterprise is not
utilized for the development of new lands but rather
for taking over enterprises of other types, particularly
Carey Act and commercial enterprises after works
have been built and lands have been settled. The
increase in the area served by cooperatwe enterpnses
represents, therefore, ‘transfers to this type and more
complete use of old enterpmses rather than new
ones.

Irrlgatmn distriets rank’ third in area urlgated
and second in the extent of increase in the -area irri-
gated from 1909 to 1019. Like cooperative enter-

prises, districts are not well adapted to the develop-
ment of new lands and, speaking generally, the
increase in area reported under districts represents
reorganizations rather than new enterprises. The
figures given in the table do not show the full extent
of this movement, since the districts organized within
United States Reclamation enterprises are not re-
ported, because the Reclamation Service still controls
these enterprises to a large extent, the districts
serving merely as collecting agencies for the Reclama-~
tion Service.

Commercial enterprises supplied water to about the
same area in 1919 as did irvigation districts. The
figures do not represent correctly the importance of
this type of enterprise in reclaiming land, since enter-
prises of this type are constantly being reorganized
into cooperative enterprises or districts, and a con-
siderable part of the area reported by enterprises of
these classes was, in fact, originally supplied with
water by commercial enterprises, and probably a
considerable part of the increase reported for coopera~

‘tive enterprises and districts represents reorganized

commercial enterprises.

The United States Reclamation Service ranks fifth
among the types of enterprises, in the extent of the
ares irrigated in 1919, having 6.5 per cent of the total.
This does not vepresent the full extent of the work of
the Reclamation Service since it supplies stored water
to lands receiving their prinecipal supply from other
sources. The area thusfurnished with a partial supply
of waterin 1919 was slightly less than one million acres,
On the other hand, some of the land reported by the
Reclamation Servwe was supplied with water by
enterprises of other types that have been mcorporabed
into the reclamation enterprises. In extent of increase
in area irrigated from 1909 to 1919 the Reclamation
Service ranks third, with 18.1 per cent of the total.
This increase represents a real extension in the area
imigated and not transfers from other entorprises,
as is the case with coopemtlve enterprises and irrigas
tion districts.

Carey Act enterprises show the smallest areas irri-
gated in 1919 of any of the types of enterprise engaged
primarily in supplying water for irrigation, and they
show also only a small part of the total increase in
area irrigated during the last decade. Hero, again,
the figures do not present the whole truth, since under
state laws Carey Act enterprises pass to cooperative
enterprises as soon as they become well developed.
However, there has been an almost complete cessation
of activity under this law since 1910, except for the
settlement of lands under enterprises begun previously.

The United States Indian Service supplies water to

‘land in Indian reservations only.

Distribution by source of water supply.—The char-

“acter and extent of the water supply for irrigation
‘in the United States is discussed on pages 43 to 45,

and in more detail in the section of this report



IRRIGATION. | 17

giving the results for the various states, in which
area irrigated and capital invested have been classified
on this basis. v ‘

The areas irrigated in 1919 and 1909, the area en-
terprises were capable of irrigating in 1920, and the
area included in enterprises in 1920, classified by the
source from which water is received are given in
Table 4, on page 46. In the table which follows, the
distribution of the areas irrigated in 1919 and 1909,
and of the increases from 1909 to 1919, is shown.
Tapie 4.—DisTrIBUTION OF AREA IRRIGATED 1919 AnD 1909,

AND oF INGREASE IN ArpA ImrriGATED 1900 TO 1919, nY
‘Bouroe or Warer SurrLy.

1919 1909 INCREABE.!

HOURCE. Pert I’ex; Por

: con Qon ent

Acres, of Acros, of Acres. | "
total total. total %
Total.vnernvenenanaoanan 19,101,716 1100, 0 }/14,433,285 |100.0 ||4,758,431 | 100.0
Btroams, gravity. ...........|14,527,000 | 75.7 12, 767,351 8.5 1,750,709 30.3
Btrenms, pumpqd ........... 1 22(\ 8101 6.4 608 4.2 "017,851 | 12.8
Btronms, pumpcdandg iy 109,505 | 1.0 (sj ...... 100,505 | 4.1
Wolls, H 11,1t PN 1, 263 08| 6.0 480,341 | 3.4 773 757 16,0
Wolls, uwlng ............... 65,850 0.3 144420 | 1.0 78 B4 [venvas
Wells, flowingand pumped..| 35,085 [ 0.2 [ I 36,085 | 0.7
Lakos, PUMPOd s s e vaeneeasss 85,730 [ 0.2 17,826 1 001 1meoa | 04
Lakes, gmvlty ..... oeed] 100,046 ) 0.5 50,011 0.4 41, 016 0.8

Springs...... ..o 198,008 | 10| 106,180 | 1.4 1822 | (%)
Bloro storm wator, 8,873 | 0.5 106,702 | 0.7 ~0,010 |......
ty water a0 8 ga ...... a0 | (Y
2,578 | (4 ) T DOV 2,618 | 0.1
PURDEA WOl oovosesn s 344,713 | 1.8 O T T 344,713 | 11
St,ruuma gmvity, and flow-

ing wc‘l ................. 82,005 | 0.4 O B 82,606 | 1.7
Othm‘ ................ 000,001 | 6.2, 44,070 | 0.3 052, 5421 10,7
Othor, o und ok Yoporfed. ... 13,148 | 0.1 5 N 18| 0.3

1 A minus sign (=) denotes decroaso,
3 Not incindod b cpsilcaton i 100. Rok on tho ok incrase
than one-touth of 1 por cont.
In studying Table 4 it should be kept in mind that
. the classes used in 1919 are not exactly the same as
those used in 1909. In 1909 land was credited to what
seemed to be thoe principal source of supply, while in
1919 various mixed classes are used. Fowever, all of
the mixed classes combined include less than 9 per
cent of tho total area irrigated in 1919, so that the com-
parisons aro substantially correct, except, possibly,
for “gtreams, gravity.” But.if all of the mixed classes
into which ““streams, gravity” enters, including * other
mixed,” were added to “streams, grawty,” there
would still be a considerable decrease in the percent-
age of the total area irrigated represented by this class.
As shown by the table, more than three-fourths of

the aren irrigated in 1919 was supplied by stroams by

gmwty diversion; more than 83 per cent of the area
received its total supply from streams, by either
gravity or pumping, while much of the balance rep-
resented by the mixed classes, 1'ecelved part of its
supply from this source.

Wells furnished the full supply to slightly more

than 7 per cent of the total area, most of this being
supplied by pumped wells.
77479°—22—2

- supply from streams, by pumping from wells,

Springs supplied 1 per cent of the total area, but
none of the other single sources supphed so much ag
1 per cent of the total.

Of the various mixed classes ‘‘streams, gravity, and
pumped wells” shows the largest area. In many
places water is pumped from wells to supplement the
supply by gravity diversions from streams, the extent
to which the wells are used in any season depending
on the sufliciency of the supply from the streams, a
conspicuous example of this being found in the San
Joaquin Valley, California. Another condition in
which wells are used to supplement a stream supply is
found in the Salt River Valley, Avizona. Here the
rise of the ground water has injured considerable land,
and wells have been put in for the double purpose
of lowering the ground water and furnishing an added
supply of water for irrigation.

Of the simple classes “streams, gravity,”’ shows the
largest absolute incroase from 1909 to 1919, “pumped
wells” ranks next and “strean:ﬁ, pumped " ranks
third. In per cent of increase “pumped wells”
stands first, ““ pumped streams’ second, and “ pumped
lakes” third. Tach of these pumping classes shows
an increase of more than 100 per cent in the area irri-
gated; while no other class shows so high a percentage.

“TFlowing wells’’ shows a decrease of more than 50
per cent. This is due to the increased draft on the
artesian supplies, which has caused many wells to
ceagse to flow. In most cases such wells are pumped
when they do not flow.

“Stored storm water” also shows a decrease.
Storm-water reservoirs are -found principally on the
Groat Plains, and the abnormal season in that section
in 1919 is responsible for this decrease.

Notwithstanding the fack that “streams, gravity”
shows a decrease in the percentage of the total area
served and a comparatively small percentage of in-
crease from 1909 to 1919, it shows the largest actual
increase from 1909 to 1919 in area irrigated. Pumped
wells rank second, and pumped streams third. '

The most conspicuous fact brought out by this cla,s—
sification of the area irrigated is the rapid development
of pumping during the last decade. As noted pre-
viously, cach of the pumping classes included in the
table shows an increase of more than 100 per cent in
the area served, while the average for all clagses is
only 33 per cent, and the increase for “streams, grav-
ity,” the largest class, is only about 14 per cent. In
addition to the above, there is the large area receiving
a partial supply from pumped wells. In all of the
older irrigated sections there are large opportunities
for watering new lands and for supplementing the
Trri-
gation has brought the ground water near the surface,
so that the pumping lift is small. The supply is re-
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plenished by the continued irrigation of surrounding
lands, assuring a future supply. This source is par-
ticularly valuable where stored water is not available,
since it makes possible the growing of long-season
crops where this would not be possible if water were
available only when the streams are in flood.

- Distribution of area receiving water from different
sources, by states,—The distribution by states of the
areas tedbiving water from the principal sources is
shown in Tables 5, 6, and 7. All of the sources that
report more than 1 per cent of the totgl area irrigated
are included in the tables. :

TABLE B.—DisrRIBUTION OF AREA RECEIVING 118 EnTRE WATER
SurrLy FroM STREAMS IN 1919, BY StatEs.

" B . . 4 vaity‘
Totnl Gravity ’lmpe ang
STATE. (acros). (aeros). (acros), | pumpad
X (neres).

Total.vu.ive... veeeies 15,068,165 || 14,527,000 | 1,220,510 | 109, 508

Arizona....oouan. .. eeeeaaae 106, 453 189,782 8,071 |.0evainss .

ATkansas......ooiiiiiieea.. 5, 120 120 G, 000

California 2,020, 308 2,504, 445

Colorado , 060, 964 3,028, 787

Idaho 2,384, 020 2,274,959

Kansa 32, 137 30, 807

Louisiana.. . 271,152 10, 226

MODEED e re e ennnnnnann, 1,550, 827 1,515,212

Nobraska....ovouinianiiin 437, 532 35, 507

Novada...... 470,179 406, 812

New Mexico. 434, 868 439, 478

North Dakota 11, 499 9,030

Oklahoma. .. , 710 2,622

Oregon,....... 851,183 786, 354

Bouth Dakota........ 93, 300 92, 49

ToXA%. . veviieiiirnnnns 4905, 870 73,98

Utah...... 1,116,130 1, 105, 691

Washington 471, 145 369, 190

WYOMIDE. e esvannnenivnnnns 1,157,121 1,155,506

Of the area receiving its entire supply from streams,
water diverted by gravity supplied more than 91
per cent, that pumped supplied nearly 8 per cent,
while the area supplied in part by gravity and in
part by pumping was slightly more than 1 per cent
of the total, The only states in which the ares
supplied - by pumping exceeded the area supplied
by gravity were Arkansas, Louisiana, and Texas.
These arcas represent the rice-growing distriets in the
states named and the area irrigated from the Rio
Grande near its mouth in Texas, where most of the
water is pumped. These three states report con-
siderably more than one-half of the total area served
by water pumped from streams, while California
reports nearly one-fourth. Idaho and Oregon are
the only other states reporting large areas.

California reports nearly two-thirds of the area

receiving  its entire water supply from wells. The

rice-growing states of Louisiana and Arkansas rank
next, the two combined reporting slightly more than
one-fifth ~of the area. New. Mexico, Texas, and

Arizona follow in:the order named. Only one state,

North Dakota, reports no land irrigated from wells,

but the areas supplied from this source in Idaho,
Montana, Nebraska, Nevada, Oklahoma, South Du.
kota, and Wyoming are negligible.

TaBLE 6.——DistriBUTION OF AREA RECEIVING I8 EnTIRE WATER
Surrry rrom WeLns N 1919, ny Srares,

Flowing
TATE Total Pumped Flowing anid
STATE, (acres), (acres). | (acres). | pumpod
(acres),

A S U 1,364,630 || 1,263,008 65,850 45,6885
AYiZonB. ....ailiciiieiiiia 41, 810 © 30,0604 1,558 it
Arkansas.. ... aremmiemaanpan 135, 260 135,200 [oenvresnsolnencannana
Californin..........o...liloi0oo 808, 000 826, 846 17,058 23, 3wl
Colorado.. 14,300 10,114 4,101 A
Idaho.. 1,545 414 1,131 [o..... vere
Konsas. 13,285 13,235 [oeeninenenn a0
Louisiana. 156,576 154,304 190 1,08
Montana.... 351 13 212
Nebraska.....cooveeeueanennan... 546
Navada..ovieiiiiiiiiaiiiannnn.. 1,171 208 811
New Mexlco. .. 52,205 15,700
North Dakoti..,e.eeviweniadencnsfaacecnsneres|lonrsoansanses
Oklahoma. . 125 107
Oregon..... 2,406 1,903
South Dakota. .- 1 |
P OXBS 1y ereranasneeaaninaacnannn 44, 466 30,483
Utah. o ieiveciivaniinniennnnns 12,394 7,308
Washington......coovounvnnnn... 20, 665 17,504
Wyoming....iciveereacinivnnnn, 16 L

Of the ar\ea receiving its total supply of water from
wells, pumped wells supplied 92.6 per cent, flowing
wells 4.8 per cent, and mixed 2.6 per cent.

Since pumped wells supply so large a percentage of
the total area supplied from wells, the area supplied
by pumped wells is distributed in approximately the
same way as the total, A notable exception-to this
is in New Mexico, where the area irrigated from flow-
ing wells is approximately double the area irrigated
from pumped wells. Neither North Dakota nor
South Dakota reports any land watered from pumped
wells. -

Arkansas, Kansas, Nebraska, and North Dakotn
report no land watered from flowing wells. New
Mexico reports nearly one-half of the total area
irrigated from flowing wells, and California slightly
more than one-fourth of the total, while Utah, Texas,
and Colorado report considerable aress.

California reports mnearly two-thirds of the arcs
receiving water from both flowihg and pumped wells.
Many wells in southern California that originally
flowed are now pumped, while others flow at times
and are pumped at times. Most of the area reported
in this class lies in that section of the state. In the
Pecos Valley, New Mexico, much the same condition
exists. These two states report about 85 per cent of
the total area in this cldss.

As stated elsewhere, pumping from wells represonts
a later and more expensive stage of development
than diverting water from streams. In all states
there is opportunity for much' expansion in this field
whenever the returns will justify the expense.

Ue— el
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TaBLe 7.—DISTRIBUTION ©OF AREA RECEIVING IT8 WATER
SurpLy ¥RoM Mixep SoURCES, IN 1919, BY SrarTms. :

Streams, | Streams,
S, | e | ol
“ umped ﬂowmg
pwe 5 wellg (acres).
(acres). (acres).

g0 R 844,713 998, 621
Arizona 217, 799 7,600
“Arkansas ' 250 1,817
California 87,897 228,424
L2yl L T S 16,268 165, 8256
AN < vsvneeunnrennannnninnareaesnnsrnnann "357 54,0601
Kanges..... 1,540 350
Louisiana 10,045 7,835
Montana. 156 89,070
Nebraska 115 1,120
Rewi 1 A5
TNOrth DAKOtA . v u it viiiciiamiincn e e nfanavaes s ' 85
OKIANOMA. + oot iviiiinnniaaaranmmacenerons|oacanassan 125
Oregon. .. 105 111,137
South Dako 500 3, 864
TeXaS. ..., 454 24,170
Utah......... 125 173,495
Washinghon. . cvviviiiiivieieciaiieananns 2,415 19, 027
A0 i T 400 33,043

" The area reported in Table 7 for ‘streams, gravity,"

and pumped wells”’ represents land that receives its
principal supply from streams, but gets a supple-
mental supply from wells. More than 60 per cent of
the total area is reported for Arizona, and most of
this area lies in the Salt River project of the United
States Reclamation Service. By far the larger part
of the water supply is diverted from Salt River by
gravity, but wells have been sunk in places within
the irrigated areas where the ground water has come
near the surface. Water is pumped from these wells
into the ditches carrying water from the river, and
supplements the supply from the river. About 70
per cent of the remaining area reported in this class
lies in California, mostly in the San Joaquin Valley.
Here individual farmers have put down their own
wells to supplement the water of large ditches from
which they receive their prineipal supply.

More than 80 per cent of the land receiving water

from both streams and‘ﬂowing wells is reported for
Colorado. Most of this land is located in the San

Luis Valley on the headwaters of the Rio Grande,

where there are many flowing wells.
Montana reports the next largest area, and this

land is located principally in Beaverhead County.
T'he remainder of the land is scattered through the

states. ,
“Other mixed” includes so many different combina-
tions that an analysis of the returns is not justified.

AREA ENTERPRISES WERE CAPABLE OF IRRI-

GATING AND ACREAGE INCLUDED II\T -ENTER-
PRISES.

“The area enterpnses wWere capable of irrigating and -
the acreage in enterpmses ara classified in the same way’
that all other data are c1a551ﬁed in the tables contained’

in this report. These areas have been ta'bulated in the

Thlrteenth and Fourtcenth Censuses as’ an mdlcablon ‘
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of the degree to Whlch 1rr1gat1on works are utilized
and of the need for the construction of new works.
The geographic distribution of the area enterprises
were capable of irrigating in 1920 and 1910 and the
excess of these items over the acreages irrigated in
1919 and 1909 are shown in Table 8.

TaBLE 8,—AREAS ENTERPRISER WERE CAPABLE OF IRRIGATING IN

1920 AnDp 1910, AND Exceases 1N THESE AREAS OVER AREAS
IRRIGATED IN 1919 aAnD 1909, BY STATES.

; INCREASE,!
1920 1910 oot
STATE. Excess Excess
over ares over areg og’gcﬁgn
Acres, |irrigated || Acres. |irrigated || Acres, [VC

in 1919 in 1909 1(’ rigagssd

(meres). (acros). acre
Total..........| 20,020,477 8,828, 761||20,285,403] 5,852, 118|| 5,735,074 976, 643
Arizona. ... 627,303| 159,738 387, ﬂdﬁ 67, 604 230,048 92,134

Arkansas. .. 179,013 067 47 19,383 131, 877

o, claa08 o8 and] 2,275, 0ae| 720,152
953! 3,000, 106} 1, 198, 134|| 134, 818|091, 171
2 388 050 958, 111 703, 851|354, 107
30,005 102,586 ~72,142| ~81/975
Poped I g B
9,205,385 56,071 5487343| 545,008
400208 173,270 133 243| 53, A%
810'002| 1200100 —130'264] 4132
644,070 183,252 5L, 140] —25, 510
ounl7| 1lGe0| 12,818 10,484
9207l 2000|3273 4 0%
830,500, 144,897 B130E20| 213,487
1980451 65,203 22,433 —15,001
690,001 9230/801| 4507661 24,801
talr, 2 oL0E 1,250,240  250,830]| 450,304 72 03
‘Wnshingi,on ....... 637, 151 107, 252, 470, 514 136, 136 166, 637| —28, 884
WyOIIg . ovnnons 1,831,030) 623, 057|| 1,630,510| 506,208)| 101,528 110,849

+ A minus sign (—) denotes deorease.

As shown in the table, existing irrigation enterprises
were capable of supplying in 1920 nearly 7,000,000
acres in addition to the area irrigated in 1919. In
other words, the area irrigated can be increased about
36 per cent, and considerably more than it has been
increased in the last 10 years, without the construction
of any new works or the extension of existing works.
The corresponding figure for 1910 is about 6,000,000
acres, showing that the margin between actual use
and possible use had increased about 1,000,000 acres
since 1910. In the discussion of acreage irrigated in
1919 attention has been called to the fact that much
land ordinarily irrigated was not irrigated in 1919
because of drought in some sections and because of
excessive rainfall in others. It seems probable that
this area will about offset the increase in the area for
which water is available but not used. Even in that
case, the latter area is more than the increase in the
area irrigated between 1909 and 1919.

The last column of the table shows in what
states the water supply ready for use has increased
more rapidly than has the area irrigated, and in what -
states use has extended more rapidly, ‘Colorado,
Idaho, Kansas, Nebrasks, NeW Mexico, South Dakota, !
and Washington being in the latter class while in all
the other states use has lagged behind. ‘

This excess area consists in part of land in ex1st1ng‘ ‘
farms that is not yet Wa,tered and in part of land that ‘
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is not yet sottled but is available for settlement.
The extent to which the area consists of each of these
classes is not shown by the returns. However, the
schedules called for the area available for settlement,
and the total area reported as available by enterprises
reporting this item was 2,257,981 acres. (See pp.
94 to 99.) 'This is about one—thn‘d of the total excess
over the area irrigated. Some further light is thrown
on this' question by Table 9, in whlch the excess is dis-
tributed by type of enterprise.

TABLE 9.—AREAs Enrererises WERE CAPABLE OF IRRIGATING IN

1920 'AND 1910, AND Exonssps IN THESE AREAS OVER AREAS
IRRIGA’ ‘=D IN 1919 AND 1909, By Type or ENTERPRISE,

1920 1910 INCREASE!
TYPE OF . TExcess Excoss Excoss
ENTERPRISE. aver over o;rg;
- aren Bl
Aores. | jirfpatoq || - Aores: irrigutcd Aeres, | .
in 1919 ' §a 1900 gatod
(ncres). (aores), (acrgs).
Potale iveren.n 26,020, 477| ©, 828, 761|{20, 285, 403| 5, 852, 118 5,735, 074] 076, 643
ndividua] and - I
! pm",ner ship.e.....| 0 255,756 2,406,949 8, ()8(] 700 1,492,162 1,168,000 014,707
Coommtive ........ 8 493 208 1,821,898 6,1 1, )77 1,548 038, 2 211 72 27‘1 800
Trrigation distriot. . 2, 531,425 708,438 &00 271 809 1 7«)0 974 436 720
roy Acti......... 804,208 280,369 1, 080 (‘77 801, 124 --285 379 -MO 755
%On'émgi‘clilﬂ...ﬁ.... 2,700/508| 077, 502|| 2)954 166{ 1,144, 787) —154, 603|—107, 225
eclamation
usg“imﬁi .......... 1,680,043  420,0741 780,190 300,544|| 894,453 35,530
naian .
Borvieo...........0 484,480 190,035 370,576 203,604 '107,910| 8,720
. 7,379 1,769 2 7,8 1,76
44, 458] 4,312 s 1,312
8, 540} 1,310 2 . 1,310
025 55 L &5

LA minug sign (—) denotos decrease. 3 Not !ncludad in olns%mention in 1010,

Shghtly more than one-third of the excess ares is
reported by individual and partnership enterprises,
and this does not, generally, represent land available
for settlement, buL land on individual farms that was
not watered in 1919 for one reason or, another,
areas not watered in 1919 on account of drouth on
the northern Great Plains and in N evadu, and those
not watered in. 1919 on account of excessive rainfall
in the southern Great Plains fall largely in this class.

Slightly more than one-fourth of the excess area is.
This is more

reported by cooperatlve enterpriges.
likely to represent land in farms that is not watered
than land availabloe for settlement, although more of
it will fall in the latter class than is the case with in-
dividual and partnership onterprises.

Trrigation districts, Carey Act enterprises, commer-

cial enterprises, and United State8 Reclamation enter-

prises, the classes of enterprises that are engaged in re-
claiming new land, taken together reported slightly
more than one- thu'd of the total excess.  Not all of this

represents land not yet taken up, but a considerable

part of it does. From this tabulation and that of
land reported as available for settlement it appears

that between one- ~third and one-half of the total ex-
cess of area represents land outside of existing farms,

and. avaﬂable for settlement——«bebween 2,250,000 and
8,500,000 acres.

The

A fact shown conspicuously by this table is the de-
crease in land not watered in Carey Act enterpmses.
This is due to an almost complete cessation in the un-
dertaking of new enterprises and the transfer of some
old enterprises to enterprises of other forms.

The data given above indicate that irrigation works,
taken as a whole, were utilized to about 74 per cent of
their available capacity. Table 10 shows the extent
to which works belonging to the various classes of
enterprises were utilized, as represented by the ratio
between the areas they were capable of irrigating in
1920 and the areas irrigated in 1919.

TABLE 10.—PERcENTAGE WhICH AREA IRRIGATED IS OF AREA
* Enverprises WerRE CAPABLE oF IRRIGATING IN 1920,

TYPE OF ENTERPRISE, Por cent.

Individual and pm‘tnershlp.

Cooperative..,

Irrlgutlon distriof

(Jamy Aot..

Commerdal..
. Rogl mnation Service.. .

U. §. Indian Service.......... '

The areas included in enterprises in 1920 and 1910,
with the excesses in these areas over the areas irri-
gated in 1919 and 1909 are given in Table 11.

TaBLE 11.—AREAS INCLUDED IN IINTERPRISES IN 1920 axp 1910,

AND THE EXCESSES IN THESE AREAS OVER THE AREAS IRRIGATED
N 1010 anp 1909, By SraTES.

1920 I 1et0 INCREASE,! 1910-1820.
‘Excess . Excoss’
STATE, . ) over area || over ares 0{,3’;0‘335
. Acres, 1rrlgatod Acres, |irrigated || Acres. | % ‘; “taé‘
in 1919 |- in"19809 lfdc%cdsg
' (acres). '(acros). .
Total...... 35, 800, 821| 16, 699, 105|| 32, 246, 40417, 812, 179)| 3, 645,367 — 1,113,074
Arizona. . ..., 813, 153 345, 588 044,000 024, 0301l —130,937, 278,451
Arkansas, &4(‘) 480 102, 52, 883 25 130 18; 3 597 77 404
Catifornis. 7,805,207|. 3,586, 107|| &,400.300| 2,820, 256]| 2,304,847  759) 911
dlorada. "oo0! De8| 1,872,203 5.017,457] 3,125, A25]) — 000, 869 1, 253, 222
000+~ wennnod] B1780)048 1'261, 260l 37540)575| 2,118,725 230,475 —827, 483
Kansns..... P 102, 562, 55, 250 61, 300, 123 821 58,738 —ﬂ3,571
Louisiana. ... 851, 211 300, 320 581,965 1,705 2069, 246 104, 564
Montana...,..| 4,329,148 2,(‘47,410 3,616,602{ 1,836,518 813, b4s| 810,901
Nebraska, 706/ 768 324 078|| | 680,133| 424,183 - 86,6350 100,10
Novada. . 1,382, 030 801, 580]] 1,232,142 * 530,309 149, 894 271, 280
Now Moxico .| 001870} 423,509 1.102,207| 640, 579| —140, 418 —217,077
i WL AR SO R
Bwn e : i
k“ s . ) 1079 y —901, 264
£l
Washin t 836, 795 54/ 83| ~175,7H8
Wyomigg..... 2, M‘ﬁﬁs 1,350, 686t 2, 224 208} 1, 000 996 340:370 265 690

1 A minus sign (-~) denotes decrease,

The excess of ‘the ares in enterprises over the area
irrigated in 1919 was 16,609,105 acres, which is a little
less than one-half of the area included in enterprises;
that is, all enterprises taken together are Watermg a
little more than one-half of the land included in their
plans. The excess area is 87 per cent as great as the aren
irrigated in 1919, hence the completion and full utiliza-
tion of all existing enterprises would permlt of almost
doubling the area now irrigated.

The area included in enterprises increaged. bebween
1910 and 1920 less than did the area irrigated or the-
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area enterprises were capable of irrigating, indicating
thut it was a period of building up under existing
enterprises rather than of undertaking new enter-
prises, This is shown conspicuously by the last
column of Table 11, which shows a decrease from 1910
to 1920 in the excess of ares in entorprises over area
irrigated for the irrigated region as o whole and for
muny of the states.

The distribution of the area in enterprises and the
excesses over the areas irrigated, by type of enter-
prise, are shown in Table 12,

TanLe 12,-Anra INCLUDED 18 BExrereries v 1920 Anp 1010,

AND THE FXCERSER (N THERE ARPAN OVER ARRAN JRRIGATED

N LI anp BHY, By Typr or Brreerenise,

T

20 i jUH ] INCREANE, D TR TOHL
TYPE 0¥ Eoxgwas I oFaeeny
EXTERPRI, HEOE B i BT Wres “in‘t."ﬁff}u
o Aeres, Hrignted L Avrens iechgted | Aeresc FE DL G
; i in 1wy (mkw,
i [CTTE Nt {neres), ‘
e E o e )
Petada.n. ..l 35 W0, 9014, l'xallau,i(\l'shi 32,%!»,@04 17,819, 1701 1, 445, B0 1 114,004
B s 4 : g i TSR
Indiviinatand: ;
prlneralap.. | 13,068, 414 &, 150, m:ei 30,631, 067 4, (00, 45 .m.,:uk 4,14, 158
Cruoperabive. .| 1 G, 543] 45047, 1481 K, K30 W] 4 M ss] 0 s ) 1w, 14
Irrifmmm dige i N i
weavened B OHRD, 1000 1 000, 221 1, AR1,405 3,052 N80 1 RE0, G BB )
Carey Aot ... 1, 1K, U87 nm‘mm, IR 4 ,N‘».Mlv - I.JM EAES tw,,n,\
xumm n»mx % 8,008, B81) 0, 307 B0 BTN, 7T B 0VT, IR ] WY 0] 1, 700, IR
2,099, "n§ 1,878, m*.*’ IR ROTIR W o) :m) B, o] 4,
WL UNAT A, 4.44 K7W, Lk TGHA,IM ot a7
vl om,i 03) .. N I
40, 5 i (¥} A4, il y,
¥ M4 Sl 13 1 &, UM
R mw (+ i W ‘| 13
: 1‘ et e

i

& A uﬂmx% Rl A = 3 denplen detronre,
# 0 dsehded i eluesiBiention in i,

Tanty 153, Pe Cesr Dravnrenon oF Anea Inmcearep w 14616,
.r\nm Fovrenrnmes wing CAvARLE oF Tuniearinag v 1020, Anva
Irepvprn 1N Exrenmusus oy 10, AnD BXCOBHRRR (8 PHESE
TreuMs over Anea Inmuaten N mm ny Rovner or Warsn

Rypray.
PENR CENT OF FOTAL,
| ‘1~,rx§ma
ol aren
%{0& euter: P faren
. bt SO S P S I AL e !ndm
Rk, Area | DX inoiuded | 00 Hin enten
Trrigated mm nenter- | "pb privey
in 1910, | SRR %%n. “% bver
mm Mis 110
m1 mg overaren 7 ’V’f“m
i
.
Fokalocovniii v iveas 100 FLLIRY
PR T NCRIS o 2 e e
Burenme, gravity T Tl
“‘“"‘ﬁ‘iﬁ:g’“"i‘f’ 3 s 'x‘é 'H
gravity pud pasing . 2
\wm, ;‘umpmﬁ I gg 8 %
\mu mrwm&cﬁfé‘(mmwl 02 0.3
mkw,gmmym.. [} [N}
mkup,pumpm,.,..m., annas .2 f:g
g‘ vf;(wm Walet. s mnﬁa ‘!J:ﬂ
7 1 U
Bowage, . 4] H
Btronms, g,m\ Iw e pumm’
Wt ae ey 1.8 1.8
mrmyna, m\ny “wid fiowing b4 o4
mnm;ﬁiiéd’. NN, .Ii 5.4 b4
her, aid ot r»mrm! . [} 0.1

1 Jass thinh oheslopth of § por cent,

Several of the states show actual decreages in the
aron included in enterprises, indienting the abandon-
ment, of oxtravagant schemes coneeived during the
boom period in irrigation <luvolupnwm between 1900
and 1010, as well ns o cossation in the undertaking of
new onterprises.

The distribution of the area to which enterprises
wero vupublo of mpplvmg water in 1020 and the area
included in enterprises in 1920, and of the execesses in
these itoms over the area ivvigated in 1910 ave s shown in
percentages, by souree of water supply, in the pre-
coding table,  Tha distribution of the aren irvigated
in 1019 is repeated for the purpose of making com-
parisons.

CAPYITAL INVEBTED IN IRRIGATION ENTERFPRISES.

The eapital invested in irgation works is prosented
in the United States summary and in the state reports,
elassified in the sume way that sereage and other
itoms are classified. Tho total investment and the
avernge investment por aere in 1920 and 1010 ure given
hy states in Table (41,

Parre 1, -Careeat, INVisPED N IRmaaTion BRTRRYRISES DY

Wraren: HEO anp HHO,

’ B INCREABE,
190 1910 T 10301,
HTATE,

Avors Avers Avers
Arount, [apgeporll Amownt, {ugo porf] Arount. {age per

BOTG, AOrH. Hore,
‘l‘umlwm.,.,,,W:.MV,M:‘ MMH Sﬂ‘sl 484, 008! 18, RE .mm.awa.am Hﬂ.w
Arlgonn. ..., a.t.m,«m m 41 Jf,n.'i,m }&r\n m.m 194 7. 80
ALK a0 7 IKE B2 | 401 PR IAE | P a7 |, BOR, ARM 37,60
talitornin. ... el m.msn,ﬁm 50 1 72, B 030 |30, 08 Higs, 206, dax m [
Catoratlon.oa e h FURL] M mm,m 14, 10 || 41, 648, 5,71
YA, vpaneneans ] DL BOLO00 | 20,50 3 40,077,680 1 12000 |1 50, 5%, 031 1744
KA« vrrverooe ] DM akl HIRY ;,.Ws e L8181 W0.TR
Loedalumn . oes ooeend VHOGINL L 10080 [F o0Re, 100 | 1540 ?.MH [ 18 BN
Montarm . . oviovann M,M:l,:m 101 | an ot usk | 10,40 |l i ana T Ry
NibEnaketeen oo o] V000 188 | 7a {7 hs 0 |1 17 u.uu BB .68

Novaitn..... ceco ] VTR0 BOUS B 0, TR 03 (AL R n.u Aal 12
Now Maxip,. @, 1 olm EO R IR A o A AT
Nu mlmkuln RAT, IIH | B4.498 &m A R IT R LumL g | 1008
()k uumm.. vre 18,35 1668 VoK 1,198 | RAT
% .......... M, i, 181 | 206 Q0 an | o i e sy | ade
mm W DakotR o] A2k | 81 1 8,008, 0§ 2800 1| 2.0t | 1dd
OXI e annowsenras o] W O0LTHD {040 u,m.,m. 16, 82 4 91, 885,802 | 10,96
t'l M unrencoreinss] SL087, 8681 1 TR ML 000, V17 DL S0 H IR O0N B¢ | 042
\\'nshltmum.,,,..,, Jﬂ,m M1 4548 m mu,nu AT ¢ 18,000 w03 0 1180
W yum!.nn.. [ M,m,m T8 00,080 1 10, BO w,m.aasz .98

Tha vﬂ.pmtl mvmmd in i‘rrignt:iam (:*ntvr]wi:m wWHs
more than doubled in the last deeade, This is dus
prineipally to two causes: (1) Prices have been higher
during this peried than in any other period sinee ivri-
gation conatruetion on a lurge scale bogun, and this
not only inerensed the cost of econstruction actually
done during this period, but had » tendeney to make
owners of works built previously give hmhm* eslimia bos
of enpital invested than they would have done had
prices been lower, (2) The bringing of water to land
hecomes constantly more diffienlt, and the essier
projects are, naturally, earried out first, leaving the
mors difficult projects to be doveloped as the demand
for agricultural products becomes greater,
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The absolute increase in the sversge investment per
scre was greater than in any previous period, This
increase i due to the causes nlready enumersted, and
to the fact that a covsiderable part of the capital
invested during the last decade was for pumping
equipment for supplementing the supply of water
!’wm esnals and ditches for lands already under

jon. Such investment and that for reservoirs
mmpﬁymwwmmmwwhmsmm
low are not sccompanied by wn-espondmg increases
in the sreas irrigated, and consequently raise the av-
erage investment per acre. At the same time, bow-

ever, they increese end insure the returns from irri- |

gated land to an extent that more than justifies the
added investment per aere. Dependence upon the
natural flow ai streasns, without stmage ora mpple—
toemtil water g

A E CIXBONRBION K})fwwr WPFYY(
ﬁwmwwmmmdthe’ - i
wﬂ! d@wmi 1,,13@;}' upon the ammge ot ﬂwd wn.ter

be & more mﬂy type of dwelopment snd conse-
spuepily the aversge investment per acre is likely to
eontinte 1o inerease. In fact, the determining factor
ﬁnﬁmngtheﬁmtoﬁmgwﬂmdsvelﬁmtwhkely
wm the smount Lhut can be expended profitably in

sresented in t 10 pa;gwahnwvm
e wreus Tor which water is nvailable that wers not
e in 1919, The average investment per scro

%fﬁ@wmm ’f%ﬁsiwﬁmab&aﬂwnd@mnef
the clrﬁm‘imwfwxmmmm The
bane weing must furnish whatever incorme

] y whole burden is thrown on this land,
ﬁmmmmmmmfm w&l:ftzhepmdm
mimmmymwmmmbmm
mwmmamymMmmmtm

The capital invested in irvigation enterprises and |

rm&WMﬂfﬁthﬁmw‘
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M&vwmw&mﬁwmhwedmkh&mz

2. The nt»erprm were

WW inrhestisent per acro,
: sverage fmm% dm vmh the |

were capable of irtigating in 1020, classi. |
seurces from WM&‘:WI‘ is recedved, are

;

| is less important in capital invested than in area be-.

sLE 15.—Prn OmNT DISTRIBUTION or AREAS ENTERPRISES
T‘Wznxl%uum oy IRRIGATING AND Carrrat INvEsTED, st

BoURCES FROM WHICH WATER Is RECEIVED, .
- . e
PER Oim or TOT@. AVEBAGE PER Acnm‘,’
Ares en-

‘ terprises | Capital ,
BOURCE. oore | tavasted Per cont -

capable to. I Amount. - gonbra.

ofirrl- | January aversge

gat%nzgln 1,1920, .

1920,

1000 |  100.0 | . $28.81 100.0
1 63.0 22,81 5.1
81 8.5 28,01 1045
0.9 14 40,02 140.3
6.4 1.0 45,85 1711
0.3 0.4 36,92 7.1
0.2 0.4 58, 51 2182
0.2 0.3 38.08 143.0
0.8 0.4 1946 2.8
1.0 0.8 23.01 85.8
0.9 2.2 67.47 261.7
g , 8 156. B8 635.3
Bireams, dwellsl| L8 61 3%’%3 i

and pumped w R " 3 .
ESmmAimean ) w) oBm W
Other, and not reporied '.'I:.'IIZIIZIIZL\ 0.1 o1 54,86 2046

1 Tess than one-tenth of 1 por cenf. -

As is the case with area irrigated, streams, grav-
ity,” is by far the most important class in ares enter-
prises were capable of irrigating in 1920, and in capital
invested, while “streams, pumped, " and “wells,
pumped,” are the other'classes showing any con&uder—
able part of the ares and capital. “Streams, gravity,”

cauge of the fact that the average investment per
acre for this class is less than the average for all
clesses, o
In average investment per acre only one class—
“lakes, gravity,” which includes only about: one-half
of 1 per cent of the total area and capital—falls below
strea.ms, gravity,” and these two classes, and
“springs”’—which includes only 1 per cent of the total °
area—are the only classes for which the average in-
vestment i less than the general average Streams,
taken as a whole, show an sverage investment per
acre of $23.51, about 88 per cent of the general aver-
age; Wells, taken s & whole, show an average of $4 75
per acre, approximately . doublp = the average for
streams; and the average investment for all pumped
sources—streams, wells, and lakes—is $35.92 per acre,
134 per cent of the general average.
While averages are shown for city water and sewage,
+ the aress included are so small that the averages are
. not of much value. Kight other classes report less -
than 1 per cent of the total area, but the aress in-
cluded are large enough to give the averages some
value. All ten of these classes combined do not affectr
the general average greatly.
The outstanding fact shown by this table is that bhe’ ,
cost of a water supply from wells is appromma,telyj .
i double that of & supply from streams
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COST OF OPERATION AND MAINTENANCE.

The cost of operation and maintenance and the
average cost per acre, classified by the sources from |
which water is received are given on page 52. The
average cost per acre and & comparison of the cost
for each source with the general average cost are given
in Table 16,

TABLE 16.~PER Crxr Disrrrsurion o Cosr oF QPERATION
AND MamnTENANCE, 1919, BY Bource FrRoM WHicH Water Is
REecErven,

[When water {3 pumped, cost of operation. and maintenance inelndes cost of fuel
and attendance.}

Per cent || AVERAGE PER ACRE,

of total R

sred

BOVRCE. wiah Per cent
powtis || Amount. jof general
aVeTAge.
w00.0 $2.43 160, 0
75.0 1,25 6. 4
.1 6, 50 876
L2 2.33 859
8.5 10. 07 4144
Walls Bowt i 53 Eoa| e
s, flowin ED 3 N
Lakes, pum gd ped o3 520 2140
Lakes, gravity... 0.6 1.30 53. 5
Sprin, 0o L&3 8.1
L 0. & 2,29 08 4
G ?} 20,78 R53. 1
Radraga. .. 4 05| 3724
8trwm,grmvltya.nd uinped wells. . Le 587 L7
wd}iowingw is. 0.5 L 38 80
...................... 52 2.71 1115
a,mdmtrep(xtod ........................... B 1% § 10,758 | A

1 Lass than one-lenth of 1 per cent.

Disregarding city water and sewage, on account of
the small arcas covered, and “other mixed’” and
"“other, and not reported,” because they do not rep-
resent definite classes, the average cost per acre for
-every class that does not include pumping, except for
flowing wells, is below the general average cost; while
the awverage cost for every class that does inclade
pumping, except for “streams, gravity and pumped,”
is more than double the general average cost.

Table 15, page 22, shows that the average first cost
of & water supply from pumped wells is about double
that of a gravity supply from streams, while Table 18,
above, shows that the average cost of operation and
maintenanee for *“ wells, pumped,’’ is about eight times
as great as that for “streams, gravity,” and that the
cost - of operation and maintenance for “streams,
pumped,” is more than five times as great as that for
“gtreams, gravity.”

The very low cost of a gravity supply from streams,
s compared with a pumped supply, is accounted for
in very lazge part by the fact that *streams, gravity,”
includes prastically all of the earlyinexpensive ditches
that water river-bottom lands, where both capital in-
vested and oost of operation and maintenance are
very low. Couiparisons with large, modern enter-
prises taking water from streams by gravity, would be

much less unfavorable to pumping enterprises.

DRAINAGE OF IRRIGATED LAND.

The irrigation of land has, in many cases, brought
about the necessity for draining a part of the land.
Where there is not good natural drainage it has brought,
the ground water near the surface, and in many places
this has caused an accumulation of mineral salts, which
are grouped under the term “alkali.””  In cases
artificial drainage will remove the surplus water and
make it possible to wash out the alkali and restere
the land to productivity.

The extent of the land damaged and the extent of
the land for which drains have been installed are
shown by states in State Table I, on pages 100.to 102.

About 5 per cent of all m'lgatwn enterprises re-
ported either land drained or land in need of drainage,
or both. The area for which drains have been in-
stalled is about 8 per cent of the total area irrigated
in 1919, and nearly as much more land is reported as
in need of drainage. The area that has been injured
by irrigation water is, therefore, slightly less than
16 per cent of the total area irrigated, and shghtly
more than 8 per cent of the total area included in
enterprises.

The appearance of swampy places within 1rr1ga,mon
projects hes led to suggestions that drains shonld be
put in when the irrigation works are built. The data
given do not seem to justify such a plan. With only
5 per cent of the enterprises reporting any m;m-ed
land, and only 8 per cent of the area in enterprises
reported as m;ured it is apparent that inatalhng drains
for all the land in m'xga.taon enterprises a8 a part of
the original construction would involve a very large
expanse for drains that are not needed, and this at a
o when expense should be kept as low as possible.
Tt seems much more logical to-install drams as the
necessity develops.

QUANTITY OF WATER UBED

The schedules used in both the Fonrteenth and the
Thirteenth Censuses called for the average volume of
water entering eanals, in second-feet; the total quantity
of water entering canals, in acre-feet; and the total
quantity of water delivered from cansls, in acre-feet.
In both censuses this inquiry was answered on only part
of the schedules, and no attempts wepemade to supply
missing information; nor were attempts made to con-
vert measurements reported in. ons form into ancther
form. Those reported in each form were tabulated
together.

In the Fourteenth Censua,, the schedules showed
whether water was measutred, and the reports repre-
senting measurements: and those not representing
measurements were tabulated separately, and then
combined. The resulta are shown on psge 56, and in
the state reports, and are snmmanzed in the iollowmg
table:

T e SR SR B MO R O i~ KB T
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mieans of hringing land under irrigation is discussed in
the light of the returns of the census. .’l‘l}ey are taken
up in the order of their importance, as 1nd1cateq by the
area to which they supplied water in 1919. This order
is shown, in percentages, in Table 18.

D Taper 18,Per Cene DisTrisuTioN oF AREA IRRIGATED 1N 1919

than thowe for 1909, The results for 1909 correspond |
very elosely with the results representing mensure-

ments for 1919, bat differ quite widely from the
averages of all reported,

The results from messurements in 1919 should be
consicered to be of the most value. They show an
average of 4.7 acre-feet entering canals per acre
irrigated, and 2.2 acrefect delivered per acre irri-
gated, the quantity delivered being about 47 per cent
of the quantity entering canals. These measurements
do not represent the sume canals, and the comparison
is justified only on the sssumption that each AVerage
is representative of all canals. The first average
represents measurements of water diverted for nearly
8,000,000 arres, or over 40 per cent of the total area
irrigated, and should be fuirly representative. The
average of quantity of water delivered represents sbout
4,000,000 aeres, and is not so valuable as the other,
but still is based on a sufficient area to justify its use.
Assuming, then, that these averages are representative,
33 per cent of the water entering canals is either lost
or wasted between the point of diversion and the
point of delivery. In this connection “wasted” is
not used in its usual sense, but as meaning turned
out of the canal without being used for irrigation.
Most of this water is not wasted, in the usual sense,
but is available for use elsewhere,

It is worthy of note that the average number of
acres irrigated per second-foot of average volume enter-
ing eanals (41) is exactly the same as the average
number of acres euterprises were capable of irrigating
per second-foot of diteh capacity reported.

TYFES OF ENTERPRISBES SUPPLYING WATER FOR
IRRIGATION.

Classification of enterprises,~All the data relating to
irrigation eollected in conneetion with the Fourteenth
Census have been classifiod by the types of enterprises
supplying water for irrigation, and the results in detail
are presented in the United States sumamary and in the
state reports at the end of this volume. The types
used are defined on page 12. In this section the

tield of usefulness of each type of enterprise as a |

Ann 1404, anp or THE INCREAME IN AREA ImRrcaTED 1909 1o
1419, BY TYre or ENTERPRISE.

PER CENT OF TOTAL
AREA IRRIGATED || Par cont
SERVED BY of total
. 3 EACH TYPE. incroass,
TYPE OF ENTERPRISE o0 to'
1919,
1919 1909
R R 100.0 100.0 100.0
ividy martnershi 35.7 45,7 5.3
5%&%&?\}&“&{ nanann 34,3 32.9 40,7
Irrigation district.. 9.5 3.7 27.2
Commersial, ......,.. 9.5 12,8 0.3
U7, 8. Reclamation Service 8.5 2.7 18,1
Carty A ovenniiiincnanas 2.7 2.0 4,9
11, B, Indian Bervice, 1.5 1.2 2.3
LCiity. 0.2 v 0.8
q 'tﬁ}, () L 0.2
Beate 0] ) 0.1
MNolrepurted. ... *) 1 (%)

ot included in classification in 1809,  # Less than one-tenth of 1 per cent.

Individual and partnership enterprises.—Individual
and partnership enterprises occupy, as in 1909, the
first place, in extent of area supplied with water,
although the relative importance of such enterprises is
decreasing. These enterprises supply water to more
than one-third of the area irrigated and represent
principally the earlier, easier, and cheaper types of
construction. Since opportunities for such develop-
ment are constantly diminishing, enterprises of this
class must become relatively less important.  However
this class is particularly well adapted to irrigation from
wells, and it is probable that both the number of
enterprises and the area of land irrigated will continue
to inerease. The increase in the area irrigated by
individual and partnership enterprises from 1909 to
1919 was less than 4 per cent, and this represented only
& little more than 5 per cent of the total increase in
ares irrigated from 1909 to 1919. This poor showing
for 1919 is due in part, at least, to the drouth in the
northern part of the Great Plains region and the
excessive rainfall in the southern part, since this semi-
arid region is the section where such enterprises find

- their greatest usefulness. On the other hand, there is,

in some sections, a tendency to consolidate small
enterprises hy the organization of stock companies or
irrigation districts. This tendency is indicated by the
relatively large increases in the areas irrigated by
enterprises of these types and the increase shown for
individual and partnership enterprises is, in fact, the
nlet incrense after deducting areas transferred to other
classes,




IRRIGATION. 25

The effect of the peculiar climatic conditions in
1919 is indicated by the large excesses in the areas
that enterprises were capable of irrigating in 1920 and
that were included in enterprises over the areas irri-
gated in 1919. The areas irrigated in 1919 were but
53 per cent of the total areas included in these enter-
prises, and but 74 per cent of the areas they were
capable of supplying with water in 1920,

No doubt the area reported included in enterprises ie
greater than these enterprises can actually irrigate even
when used to their fullest extent, but there is no way
in which the extent of exaggeration can be measured.
The area which all individual and partnership enter-
prises combined were capable of irrigating in 1920 was
71 per cent of the totsl area reported as included in
such enterprises. At any time there will be some enter-
prises in the course of development, so that some of
the excess represents land that will be irrigated when
the enterprises are completed.

While individual and partnership enterprises repre-
sented 35.7 per cent of the area irrigated in 1919, and
about the same percentage of the area enterprises were
capable of irrigating in 1920, and the area included in
enterprises, they represented only 22.2 per cent of the
capital invested—that is, the average capital invested
per acre for this class is below the general average
investment per acre. The average investment per
acre for all classes was $26.81, and that for individual
and partnership enterprises was $16.71 or 62 per cent
of the general average,

Trrigation works, classified by type of enterprise, are
reported on page 57, and in the state reports at
the end of this volume. The proportion of the total
of each item belonging to individual and partner-
ship enterprises is shown in the form of percentages
in Table 19.

TABLE 19.—PERCENTAGE OF ALL IrrigatioNn Works BeroNaiva
710 INDIVIDUAL AND PARTNERsSHIP IINTERPRISES,

Per cant
TREM. of total,

DIVErtNg AAIMS. . veeuremerareenanennnneeamnemnseananrenas number. . 85.2

Btorage dams. ........ Hemmneeasesnananacianassrananracrranns number. . 72.1

Malin ditches: 9.9

3.0

4.2

59.0

26.8

. 83.0

(apacity. 1Lt

Pipe lines, length 5.0

Flowing wells: w1

88,4

umber. .. 4.8

Pu Capacit, {3 ................................. 1.2

mping plants:

P ﬁum . 6.2

Engine capacity .7
wmps—

I‘Pttmbw .......... 93.4

Capallty . vorrerremrirrenmriesncnrvsrennan 62.2

As is to be expected, the irrigation works belonging
to individual and partnership enterprises are the
smaller ones. This is particularly noticeable in the
case of ditches, reservoirs, and pumping plants,
Enterprises of this type own about 90 per cent of the
main ditches, but these report only a little more than
40 per cent of the total capacity; they report 83 per
cent of the reservoirs, but these have less than 12
per cent of the total capacity; they report 96 per cent
of the pumping plants, but only 62 per cent of the
puimnp capacity.

In regard to wells the situation is different. Irriga-
tion from wells is naturally an individual matter, and
enterprises of this class report 86 per cent of the flow-
ing wells and 95 per cent of the pumped wells, and
about the same proportion of the total capacities of
wells.

Table 20 shows the historical development of enter-
prises of this type.

TaBrg 20,—NvMBER 0oF INDIVIDUAL AND PArTNERsHIP ENTER-

PRISES, WITH ABREA IRRIGATED 1N 1919, CrassiFiep BY DATE OF
BroinniNg.

AREA IRBIGATED IN
1919,

Number
DATE OF BEGINNING. of enter-
prises, Per

Py 3o

1915-1919.
Not reported . .

E58opERapro
C-1- -1 2- 2o 2 -1 1~

ot ot i

The figures given in the table show that this type
of enterprise reached its greatest importance, measured
by the area irrigated, in the eighties, before the advent
of large enterprises. As measured by the number of
enterprises there has been great activity since 1910,
but this represents principally pumping enterprises,
supplying comparatively small areas.

Cooperative enterprises.—Cooperative enterprises
supply water to about the same ares as individual and
partnership enterprises, the area served by them being
also more than one-third of the total area irrigated—
the two combined serve just 70 per cent of the total,
Enterprises of this class showed the largest increase in
area irrigated from 1909 to 1919, having more than 40
per cent of the total increase. This type of enterprise
is not utilized for the development of new lands but
rather for taking over enterprises of other types, par-
ticularly Carey Act and commercial enterprises, after
works have been built and lands have been settled.
The increase in the area served by cooperative enfer-
prises represents in considerable part, therefore, trans-
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fers to this type and more eomplote wse of old enter-
prises rather than new enterprises.

The ot eompon form of organization for cooperas
tive enterprises 3= the ~tock compuny organized under
the general eorporation lows of the state, with most
of the stk owned by the water users. Water i3
apportioned on the basis of stork ownership, and the
cost of the operstion and maintenance is raised by
assessroents on the stock,  There b+ not, In most eases,
any necessary relation between umount of stock owned
and rew of land owned or frrigated, although there is s
tendency for the two to be proportional.  In faet,
stork mav be owned independent of land ownership,
and it may be, and is at times, rented, the lessee re-
ceiving the water apportioned to the stock rented.
This renders the stock good eollateral for loans, and
it iz sometimes used in that way.

As states] previously, this type of organization is not
well adapted for the construetion of new enterprises of
farge size.  Inan arid region irrigation works must be
built in advance of settlement, and consequently those
who are ts use the water are not there to organize the
enterprises or builld the works, except in the case of
eolonies hacked by some powerful organization,

This type of orgenization for controlling irrigation |

works in the United States was originated in Utah,
where the Mormoen Clureh furnishied the money neces-
sary to support the settlers during the construction
period, paid the settlers for work on construetion in
stock inithe companies which were to control the enter-
prives, and, in return for its advances, took stock which
was disposed of to later settlers.  The famous Union
Colony at Greeley, Colorado, was organized in much
the same way, the settlers receiving stock in payment
for work,

Commercial enterprises which have gone into land
reclumation for profit have very generslly adopted the
plan of selling land and water, or water rights only,
under contracts thut provide for the irrigation works
anid water rights becoming the property of the pur-
chasers of water rights, organized into stock companies,
when the rights have been paid for. These enter-
prises then become cooperative. (arey Aet enter-
prizes almost universally operate on the same plan;
aned originully the United States Reclamation Serviee
adopted this plun. but more recently it has changed
and its enterprises are being organized into irrigation
distriets,

The evoperative enterprise has heen found well
adapted to the operation and mansgement of irrigation
enterprises, even those of large size.  While in many
cases it is possible for stock to get into the hands of per-
sons who are not water users, this has not developed in-
to a serious shuse, and the danger of abuse ismorethan
offeet by the advantages of being able to use the stock
as collaters! for loans,  In seme cases the stock is at-

AGRICULTURE.

tuched to the land, and can not be owned apart from
the land to which it is attached. In such cases the

“stock is proportioned to the acreage, and representa-

tion in the management is directly proportional to
extent of Iand ownership.

The area irrigated in 1919 by cooperative enterprises
was 78.9 per cent of the area these enterprises were
capable of irrigating in 1920; that is, about 78 per
cent of their effective capacity was utilized. This is
higher than the average for all classes, 73.8 per cent.
The ares irrigated in 1919 was 61.9 per cent of the total
area in enterprises of this class. This is considerably
above the average for all classes. This is to be ex-
pected, since this class consists so largely of completed
enterprises transferred to it. ‘ :

Cooperative enterprises report 26.2 per cent of the
total capital invested, with an average of $21.78 per
acre, based on the acreage enterprises were capable of
irrigating in 1920, This average investment per acre
is about 19 per cent less than the general average for
ull classes.

Table 21 shows, in percentages, what part of all
irrigation works is controlled by cooperative enter-
prises.

TasLe 21,—PERCENTAGE oF ALl IrRIGATION WoRKs BELONGING
70 (J0OPERATIVE ENTERPRISES.

Per cent of
ITEM. total.

Diverting dams. .. ... it number.. 12.2

BLOTAge IS, oLttt iie i iin e reimnreasoaesaonmmniaarsncnn as number.. 20.0
HMain ditches: :

Number. . 7.4

219

3.5

20.7

20.8

11.3

17.1

23.6

5.5

6.8

\ ; 3.4

— Uaparity gallons per minute. 6.2

Pumping plants

B 2.6

Engine cApseity .o uveiiiii i e horsepower.. 1.1

Pampig-- '

NAIIROT. it e e et 3.7

[0 ¢ 01 A gallons per minuts.. 9.7

The figures in the table show that the works belong-
ing to cooperative enterprises are larger than the
average, since they control larger percentages of the
capacity than of the number.

Table 22 shows the history of enterprises of this
cluss,

Like individual and partnership enterprises, coop-
erative enterprises showed their greatest activity,
measured by area irrigated, in the eighties. The suc-
ceeding decade shows the next largest area, and the
two preceding decades rank next. Since 1904 new
enterprises of this type have not been so important.
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TaBLE 22.—~NUMBER oF COOPERATIVE ENTERPRISES, WITH AREA
IrriGATED IN 1919, Crassmiep sy DATE or BroinsiNg,

AREA IREIGATED

IN 1818,
Number i
DATE OF BEGINNING. of enter- |

prises. | Per
Acres.  centof

total,
Total,.... el 3,477 0] 6,465,000 | 100.0
Before 1860 198 176, 618 2.7
1 373 743,432 12,3
1870-1879 344 842, 649 13.0
1880~1889, 698 || 1,745,743 27.0
1890-18 492 762, 540 1.5

282 753, 69 8

19001904 . 2.1
1905-1 301 628, 782 9.7
1910-1914 288 380, 243 59
1915-1919. . 2 169,222 2.6
Not report 237 181,912 2.8

Irrigation districts.—Irrigation districts rank third
in area irrigated, and scecond in the extent of increase
in the area irrigated from 1909 to 1919. Like coop-
erative enterprises, districts are not well adapted to
the development of new lands and, speaking gener-
ally, the increase in area reported under districts
represents reorganizations rather than new enter-
prises. The figures given in Table 18 do not show the
full extent of this movement, since the districts organ-
ized within United States Reclamation enterprises are
not reported, because the Reclamation Service still
controls these enterprises to a great extent, the dis-
tricts serving merely as collecting agencies for the
Reclamation Service. The large extent to which such
reorganizations have taken place in the last decade is
due verygenerally to the enactment of the Federal Farm
Loan Act and the interpretation of that law. Under
the Federal Farm Loan Act loans can be made only on
first liens, while under the Reclamation Act as it was
previously administered, under the Carey Act, and
under most commercial enterprises, deferred pay-
ments on water rights were first liens on the lands to
be irrigated, and, consequently farmers could get no
loans from the Federal Farm Loan banks until their
water rights were paid for—a period of 20 years under
the Reelamation Act. Under irrigation district laws
the cost of construction is covered by the issuance of
bonds, with the principal and interest to be raised
by taxation of the lands to be irrigated, rather than
by mortgages to be enforced by foreclosure. It has
been held that district bonds are not a bar to loans
under the Federal Farm Loan Act,

A part of the increase in area irrigated by irrigation
districts, however, represents new enterprises. This
is particularly true in parts of California, where condi-
tions are peculiar. It has been stated that the irriga-
tion district is not adapted to the reclamation of new
land, but this does not apply where districts are organ-
ized to supply water to land that has been farmed
without irrigation. Unsettled desert land is not con-
sidered sufficient security for the capital necessary to

!

build works to bring water to the land, and conse-
quently, distriets composed of such lands can not sell
honds; but land already settled and under cultivation
has, in some eases, sufficient value to serve as a basis
for a bond issue, and bonds can be sold. That is
the condition that prevails where distriets have pro-
vided water for land already farmed but not previously
irrigated.

The fundamental purpose of the organization of
irrigation districts is the obtaining of funds for the
construction or purchase of irrigation works, except
for such reorganizations as have just been discussed.
The inclusion of land within a district renders the land
subject to taxation for interest and principal of bond
issues, and also for the expense of operation and
maintenance, and under state laws district taxes are
to be collected in the same manner as state and
county taxes, under the same penalties. This throws
the burden of enforcing the bond lien, which is equiva-
lent to & mortgage to secure deferred payments,
upon the eounty officials, which is quite an advantage,
from the standpoint of the holder of the lien.

An added advantage from the standpoint of the bond
holder is that the whole bond issue is an obligation of
the whole district. If any part of the land does not
meet its share of the obligation, this deficit is added to
the burden of the balance of the land.

Because of defaults in the payment of interest and
principal on district bond issues, the markets for such
securities huve not been good, and the states have
made many attempts to make irrigation district bonds
more attractive to investors. The steps in this direc-
tion, taken by the several states, are shown in the fol-
lowing paragraphs, in which the state laws are analyzed
from this viewpoint:

Arizona.~The original irrigation district law in Arizona was en-
acted in 1912, This Jaw provided for the organization of districts
under the supervision of county supervissre and for testing the
validity of organizations and of bond issues in the courts, and irriga-
tion district bonds were made legal investments for *‘all trust funds

, and for the funds of insurance companies, hanks, banking institu-

tions, and trust companies; and for the state and school funds, and
whenever anv money of fund may by law be invested in bonds
of cities, counties, school districts; or municipalities in the state,
such money or funds may be invested in gaid bonds of irrigatinn
districts.” {See gec. 5425, R. 8., 1013)

In 1921 there was created a state certification board, which is
to investigate districts and certify their honds,

No irrigation districts are reported in Arizona.

Arkansng.~~Arkansas has no irrigation district law.

Californiq.—Petitions for the organization of districts are sub-
mitted to the county supervisors and to the state engineer. If the
supervisors find that a petition submitted to them conforms to the
law, the stato engineer is so notified. He then makes an investiga-
tion a8 to the feasibility of the project and reports to the supervisors.
If the engineer reports that the water supply is not sufficient for the
proposed district, the commissioner muy still approve a distriet, but
only after receiving a petition signed by an incressed proportion of
the landowners.
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Aaw enw terd dn 103 reeated aacderization deten Chond comnie.
sion and prosided {or the cortification of bageds by the state comp-
teoller, spder eortmn conditvam, Any district propesing the
dmpuargr oF Bonds may apply to have i bods vertifiedd. Upon the
recript of euch snoapphoation the compisioner exumines: 15 The
waher moppdy, (5 the soil and Bs probable wate rogquivements, 03

o emtutiry of the plan for supplving warer, 1 the reasinghle

mmarket value of the water, wager rights, and frrigatfon works of the

1, (0) the vessonable market valuse of the land in the distriet,
v whether the proposed Toud issue, together with others that have
bapess tevied or propesed, exceeds 60 per centof the value of the water,
water vights, works, and land, and (75 the chara ter and namber of
el progrosed to bes laged.

The comaimion wports te the state comptroller, agsd if it reports
that the water supply is suffh ient, that the plans are feasitle, and
thiat the proposed bond beue Jues teot e xesed gid per cent of the value
of the water, water rights) works, and land, the bonds are vertified
by the evmmptralier,

Sty cortified by the comptroller are legud investments for “all
truwt funds, and fur the funds of all insurance companies, banks,
bueth commerial und savings, and trust companies, and for the state
#chool Tunde, nud whesever any money or funds may, by law now
or herealter enacted, be invested in hondaof cities, vitiss and eoun-
e, cnunties, sohood districts, or rmunicipatities in the state of Cali-
forniu, such money or funda may be invested insaid bonds of irga-
tion districw,”

Cobimrasin ~Tu Golorado all irvigation districts are organized under
the supervision of the rounty conmisioners,  In 1691 Colorado
providesd for investigation of propmed districts by the state engi-
meer anid by o commisdon, and bouds cortified by this commission
were mmadn legal investments for publie and trust funds.

Bk —Tu Tdaho fevigation distriets are mganized under the
sapervision of the county commissioners.  When a petition for the
argaaization of a district. is fled iis submitted to the state engineer,
who makes 4 yeport on it o the vounty eommissioners, 1 the state
engineer repnrts adversely the petition for eroanization is denied,
unles a new petition signed by three-funrths of the landownes of
the district is veveived.  The board of directors of each district is
reguired 1o veport to the siate engineer at Jeast once 8 vear, and 1o
publish n financial statement on or before the fimt Tuesday in
February of each year.  Inaddition, thes comnty commissioners have
aeepsn t the hoola at all times,

In 1921 Iduho created s * Reclamation District Bond Commis-
son, " smilar to the irrigation district bond commission of {ali-
foruia, descrita-d abuve, The Idaho vommission handles drainage
distriet bonda as well an irrigation distriet bonds.  The provisions
of the Idaho law are similar to those of California eXcept that
the commison i to determine the reasonable © cost " of the water,
water rights, and worke belonging to the district rather than their
“walue ' i to determine the vaioe of the land in the district © when
supplied with the water that will be rade nvailable,” and is to
determine whether the aggregate smount of honds proposed exceeds
60 per cent of the rasonable value of the “lands within the dis.
vrict, with the water right that will be made svailable.” The
emential difforences secr to be that California takes into aceount
the value of the water, water rights, and irrigation works, while
Irtako dows not; but, oo the other hand, Tdabo takes into congidera-
ticn the peogpective incroased salue of the land on account of ieri-

i
- gation, while Californis takes the value of the land gs it atands.
Tdabo req uires o mangis of value shove bond bseues of i) per cent,
whike California requires only 49 per cent. Honds are certified
by the state treasurer and sro then Jeyal investments for the same
classes of funds s in Califoraia.

Kensas —Boamas ban in jreigation district law, but no districts
are reperted

Temmsiona,—Lovisiana has re lrrigation district law,

Montana.~Tn Montans irvigation districts are organized undep
the supervision of the courty commisioners, {he proceedings for

AGRICULTURE.

istuing bonds are reviewed by the courts, and the books of dis@rich
are open to state examiners.  In 1919 there was create(} a public
service comnission under which districts may be orgamzed:

A law eengeted in 18921 provides for an irrigation bond commission,
wimilar to the California commission, and makes bonds that have
bt cortified legal investment for the same classes of funds as in
Californian.  After bonds have been certified no expenditures from
funds raiscd may be made without approval of the commission,

Nebragka.—The Nebrasks irrigation district law provides for the
crganization of districts under the supervigion of the count).r com-
missioners, A copy of the potition for organization is filed with the
atate board of irrigation, and the secretary of the board (the state

| enginecr) makes a report to the commissioners.  After organization

the: board employs an engineer to make plans, and his plans are
submitted to the state engineer.  After the receipt of the report of
the state engineer the directors of the district decide upon the
amount of the hond issue needed, and eall an election to decide
whether the bonds shall be issued. The law provides a special
court procedure for passing on the validity of the bond issue.
There is no further provision for public supervision.

Nevada.—In Nevada irrigation districts are organized under the
supervision of the county commissioners, and there is provision for
submitting and testing the validity of organization and bond issues
in the courts. A law of 1911 provided for submitting plans to the
state engineer, but this was repealed in 1915. In 1921 Nevada
created w hond commission similar to that of California,

New Mevico~The New Mexico irrigation district law provides
for the organization of districts under the supervision of the county
commissioners.  Each distriet is to employ an engineer, and his
report is to be submitted to the state engineer, who is to determine
the sufficiency of the water supply. If he finds that there is not
enough water, he is to disapprove the report, and in such a case,
no honds can be issued. The validity of bond jssues ig to be tested
in the eourts. S

North Dakota.~The provisions of the North Dakota irrigation
district law regarding public ‘supervision of the organization of
districts and of bond issues are exactly like those of Nebraska: No
districts are reported. ‘

Oklahoma,—Oklahoma has an irrigation district law, but no dis-
tricts ave reported,

Oregon.—1n Oregon distriets are organized under the supervision
of the county courts.  Plans are submitted to the state engineer for
his approval or disapproval. A commission similar to the Cali-
fornia irrigation district bond commission was created in 1917.
The law is similar to the California law except that the aggregate
bond issues may not exceed 50 per cent of the value of the land,
water, water rights, and irrigation works, Bonds are certified by
the secretary of state, and, when certified, are legal investments for
the same classes of funds agin California. In 1919 Oregon provided
for state guarantee of bond interest, for not to exceed five years.

South Dakote.~—~South Dakota has an irrigation district law, but
no districts are reported,

Texas.~-Water improvement districts in Texas are organized
under the supervision of the county commissioners. The proceed-
inga for issuing honds are reviewed by the court. When an action
fur this purpose is hrought, notice is served on the state attorney
general, who examines the proceedings and files an answer with
the court.  If the case is decided in favor of the district, the clerk
of the court certifies this fact to the state controller of accounts, and
on presentation of this certificate and the bonds of the district he
registers the bonds, and attaches to each bond a certificate of the
fact that the proceedings have been validated by the court.

Utah~1In Ttah irrigation districts are organized under the super-
vision of the county commissioners, and organization and hond
issues are validated by the court. Tn 1919, Utah enacted a law
aimilar to the California law creating an irrigation bond commission.
The provisions of this law arc the same as thoge of the California law,
aud eertified bonds are legal investments for the same funds.
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When honds have heen certified in accordance with this law the
district ean make no expenditures without the consent of the hond
comnission.

Washington.—In Washington irrigation districts are organized
under the supervigion of the county commissioner. When a peti-
tion for the organization of a district is réceived by the county
commissioners tho state hydraulic engineer is notified and sits
with the commissioner in an advisory capacity when a hearing i3
held on the petition. Proceedings for organization and hond
issucs are validated by the courts. There is no further state super-
Vision,

Wyoming.—Wyoming cnacted & new irrigation district law in
1920, which is entirely different from any previously existing
irrigation district law. Under this law petition is filed with the
district court of the county containing the largest part of the area
of the proposed district, and all proceedings regarding organization
and hond issues are handled by the court. There is no provision
for participation by any public official.

The preceding analysis of the irrigation district
laws shows the successive steps 1n attempting to give
irrigation district bonds a standing to have been as
follows: First, the organization of districts under
public supervision, usually by the county commis-
sioners; second, the validation of proceedings for
organization and bond issues by the courts; third,
examination and report upon plans by the state
engineers but without authority to take any action;
fourth, the making of irrigation district bonds legal
investments for trust funds and public funds; fifth,
the certification of bonds by public commissions
after examination of the enterprises; sixth, giving
the bond commissions supervision over expenditures
from funds obtained by the sale of certified bonds.
Oregon has gone one step further and guarantees in-
terest on district bonds for the first five years, No
other state has gone so far as to guarantee bonds in
any way.

Still further attempts to utilize distriet bonds for
financing the construction of irrigation works have
been made by enacting legislation in the states pro-
viding for issuing bonds to the United States in pay-
ment for the construction of irrigation works by the
Federal Government and by attempting to get Federal
legislation authorizing the acceptance of such bonds
by the Federal Government, and the issuance of its
own bonds, to secure funds, which, in turn, would be
repaid with the payments on the district bonds. No
such law has been enacted, but many hills providing
for such laws have been introduced and urged. This
would amount to the guaranteeing of district bonds
by the Federal Government, since the Government
could not afford to default in its payments, even if the
districts defaulted in the payments on the bonds on
which the Government bonds were based. Except
in California and Oregon the laws providing for the
certification of bonds are of so recent date that the
census returns do not show their results, if there are
any. The returns for California show 19 districts
begun in the period from 1915 to 1919, including

| 288,000 acres. This Is much greater sctivity than

has been shown at any previous time, and may he
due, in part, st least, to this law. Oregon reports in
the same period 11 districts, including about 145,000
aeres, which is nearly one-half of all the districts
organized in the state, and about one-third of the
area ineluded in districts.

No other state shows any marked activity in the
organization of distriets, und consequently it seems
that the results in Californian and Oregon may be
attributed to their laws.

In 1019 irrigation districts supplied 9.5 per cent of
the total ares irrigated, which is less than one-third
of the area served by either individual and partner-
ship enterprises or cooperative enterprises. In 1909,
however, districts served only 3.7 per cent of the
total arcu, showing a large increase in relative impor-
tance. In fact, districts showed 27.2 per cent of the
total increase in area irrigated from 1909 to 191¢.
This increase has been discussed (p. 16).

The area irrigated by districts in 1919 was 72 per
cent of the area they were reported capable of supply-
ing in 1920, and 53 per cent of the area included in
district enterprises. These figures indicate that dis-
tricts were in about the same condition as the average
for all enterprises, considered as a whole. Irrigation
districts reported 9.5 per cent of the total area irrigated
in 1819, and about the same percentage of the area
enterprises were capable of irrigating in 1920 and the
area in enterprises. On the other hand, they repre-
sented 12.7 per cent of the capital invested to January
1, 1920, indicating an average investment per acre
higher than the general average. The average in-
vestment per acre, based on the area districts were
capable of irrigating in 1920, was $34.98, while the
general average for all enterprises was 8$26.81.

The percentages of all irrigation works of all classes
belonging to irrigation districts are given in Table 23.

TasLe 23.—PERCENTAGE OF ALt IRRIGATION WORKS BELONGING
70 IRRIGATION TMSTRICTS.

Per cent of
TTEA, total.
Diverting damif. ..o .o coviraninansnsnscmssrsrancassenisanan munl.)m'".l1 1
BEOrRBRABINN. ..t inrrnnrennrennimacsrnsrscranmnnnnsanas number, .| 2
Main ditches: :
B3 (1 R L LT 0.
Length, .. 4,
Capanity., 8.
Latera) ditdt
Number 4.
Length 10,
Rovervolrs:
Number.. 1
Capacity.... 7
Pipelines, length........ NeemaomearranruR N e m At amaan mifes.. 9
Flowing walls;
NUMDBT s as e ceuisasueneracansarrannsoranmsenscrasciiasunasannssons 6,
Capacity .gallons per minute. . 1.
Pumpad wells
NI DL s e teenssuansninnsarnenrsnasmrnsenasraneezansnbomannrosasnn 0.
[OF T 1 gallons per mimite. . [
Pamp&gpf;ms
B e £ by
EOging CaPaeity .. ciscnnemrmarmiiriiaianinnanasan horsepower.. I
Pumyps - .
HIDET. Lo e v e e FEPRONN 0.
CapBEILY . e viiiiiiraiarmanarnanrvennvanae gallons per minute. . 5.
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The tabie shows that the works belonging to irriga-
tinn ddistricts are larger than the average, since the
percentages of ecapacities ure larger than the per
centages of the total nuwbers of works of varions
Rinuds,

Table 24 shows the history of irrigation distriet
e terprises,

Drosenier Exrenrrisgs,
wy Dt oF

IRgIGATION
in 1918 CramsiriED

Tapie 2 NuMbEr o
witit Anes Ismiuarin
Braiwnin

AREA SHBIGATED
w1914,

BATE UF BEGNEIRG,
Per cont

- prohibiting the sale of water rights of this type.

Acres, of fotal,
Totadousrisnn.on 1, 40, 674 | o

1 4,000 | )

" 94,672 5,

....... I -5

o mhw2l 4L

44 e o,

1 | 62, 271 X

M 108 1

T 9.0

101102 o awms]| 111
Hotraparted. ... ... .. [ o, 914 | L6

; .

It 1= evident that in some instances distriets have
given as the date of beginning the date on which the
enterprises that have been reorganized into districts
were begun, rather than dutes when the districts were
organized. The eighties and nineties were the periods
of greatest wetivity in the beginning of enterprises
that are now controlled by districts. This period was

followed by & slump from 1900 to 1905, due to de-

faults of existing districts, a revival between 1905 and
1909, with another slump from 1910 to 1914, Within
the last five years there has heen some revival, due to
ineressed publiec supervision, reorganizations to per-
wmit of loans under the Federsl Farm Loan Act, and
other eauses previously discussed.

Commercial enterprises,—Commercigl enterprises re-
port the same percentage of the total areg irrigated in
1919 as that reported for irripation districts, 9.5 per
eent.  They show, however, a decrease in relative im-
portance since 1908, when they reported 12.5 per cent
of the total area ireigated. While couperative enter-
prises and distriets we continually gaining in relative
importance by the reorganization of other enterprises
into thess forms, commercial enterprises are losing in
relative importanee by the same process,  Notwith-
standing this loss commercial enterprises rank amang
the leading types, measured by the ares irrigated in
1918, and much higher iu the area actually reclaimed
by such enterprises, now reorganized into other forms,

Commercinl enterprises reported practieally no in-
erense in ares irrigated from 1909 to 1910, and an actusl
decrense during the same period in ares enterprises
were capable of irrgating and the ares in enterprises,
Tahle 26, page 31, shows considerable areas in enter-
prises begun between 1910 and 1915, but almost a
completo cessation in the organization of such enter-
prises since 1915,

AGRICULTURE.

"The original plan of operation of commercial enter-
prises was to build irrigation v&forks aqd sell water
rights that carried with them no interest in the works,
but merely entitled the purchasers to obtain water
apon the payment of annual charges. This was ‘the
plan on which most of the large irrigation enterprises
promoted between 1870 and 1895 operated.  There
were so many abuses in selling rights to more water
than could be delivered, in unfair contracts, and in ex-
cessive annual charges, that from time to time the
states passed laws prohibiting the sale of rights beyond
the capacities of canals, providing for the regulation
of rates by some public authority, and, in some states,
In
muost states rates are regulated by the county commis-
sioners, but in California and Nebraska they are regu-

i lated by the state railway commissions,

The restrictive legislation referred to and the general
financial failure of such enterprises have led to the
abandonment of this plan of operation, and in recent
vears commercial enterprises sell rights which carry an
interest in the works and water supply under con-
tracts that provide that the works and rights shall
become the property of the water users. Under this
plan organization as a commercial enterprise is
only a stage in the development of a cooperative
enterprise. « :

The area irrigated in 1919 by commercial enterprises
was 65 per cent of the area these enterprises were
capable of irrigating in 1920, indicating that these
enterprises are not so fully utilized as those of the types
previously discussed. The area irrigated in 1919 was
but 46 per cent of the land in the enterprises. The
excess in area in enterprises over area irrigated is by
far greater in the more recent enterprises, indicating
that it represents enterprises in the process of develop-
ment.

The part of all irrigation works that belongs to com-
merecial enterprises is shown in Table 25. '

Tasre 253, PERCENTAGE OF ALL InRIGATION WORKS Brronging
10 COMMERCIAL ENTERPRISER.

Per cent of
ITEM total,
mvmmf\ AN oo el mlmbef. . 0.
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.;iumlger .............................................. 7
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Commercial enterprises report 12.3 per cent of the
capital invested in all enterprises, with an investment
per acre to which they were capable of supplying
water in 1920 of $30.62, as compared with $26,81 for
all classes,

The table shows that for every item the percentage
of the total capacity exceeds the percentage of the
total number, indicating that the works belonging
to commercial enterprises exceed the average size.

In recent years many commercial enterprises have
secured control of tracts of land, and sell the land with
the works and rights. This form of organization is
particularly well adapted to this type of development,
operating on a comparatively small scale.

The historical development of commercial enter-
prises is shown by Table 26.

Tasre 26.—NuMser or Commwercian IrriGaTION ENTERPRISES,
wiTH AREA IBRIGATED IN 1019, Crassmriep By Dare or Be-
GINNING.

= T —
AREA IRRIGA
Nunéhar 1 REA I GATED IN 1919,
DATE OF BEGINNING. 0 S
enter-
M e |
i
304 1 1,802,509 160.0
18 | 13,877 0.8
4 4,535 0.5
46 726, 505 40.3
2 273, 089 15.1
53 279,817 5.5
a8 178,311 9.9
7 168,481 0.3
52 113, 8.3
28 18313 L0
17 21,821 1.2

The largest development of commercial enterprises
was coincident with the beginning of large-scale
irrigation enterprises in 1870, and commercial enter-
prises continued to be of importance, although on a
decreasing scale, until 1914. Since 1914 commercial
enterprises have ceased to be important, because of
the difficulty in financing such enterprises.

United States Reclamation Service enterprises.—
The United States Reclamation Service ranks fifth
among the types of enterprises in the extent of the
area irrigated in 1919, having 6.5 per cent of the total.

This does not represent the full extent of the work
of the Reclamation Service, since it supplies stored
water to lands receiving their principal supply from
other sources. The area thus furnished a partisl
supply of water in 1919 was slightly less than one
million acres. On the other hand, some of the land
reported by the Reclamation Service was supplied
with water by enterprises of other types that have
been incorporated into the reclamation enterprises.
In extent of increase in ares irrigated from 1909 to
1916 the Reclamation Service ranks third, with 18.1
per cent of the total. This increase represents a real
extension in the area irrigated, and not transfers
from other enterprises, as is the case with cooperative
enterprises and irrigation districts.

The Reclamation Service reports about the same
¢ pereentages of the total area all enterprises were
eapable of irrigating in 1920 and of the total area
included in all enterprises that it does of the area
irrigated in 1919, 6.5 per cent and 7.3 per cent,
respectively. ’

The area irrigated in 1919 was 74.6 per cent of the
area enterprises were capuble of irriguting in 1920,
showing that the effective capacity of the United States
Reclamation Service enterprises was more fully utilized
than that of most other types of enterprise.  The arvea
irrigated in 1919 was but 47.8 per cent of the area in-
cluded in enterprises. This low percentage is due to
the fact that the Reclamuation Service is actively
engaged in construction work and very few of its
enterprises are completed.

The United States reclamation law was enacted in
1902, The original law provided for the construction
i of irrigation works with the proceeds from the sule of
public lands, after dedueting certain amounts, and
for the repayment, of the cost by the water users in
10 annual installments. These repayments were to
go into the reclamation fund, to be used in building
U additional works, thus creating a revolving fund con-
tinually augmented by the proceeds from the sale of
lands. To this fund was added in 1914 a loan from
the Treasury of $20,000,000, which is to be repaid,
and consequently does not form a part of the revolving
fund. Table 27, tuken from the Nineteenth Annual
Report of the Reclamation Service {p. 573, shows the
amounts which have gone into the reclamation fund
from 1901 to June 30, 1920.

Tasre 27— Accrpmions 1o 1k RecraMarion Fuxp sroM ArnL
Sovrees 1o Juxe 30, 1920,

! | . Miscellanenus
FIBCAL Total Sale of public . Hale of Bond - collections
YEAR. : lands. town lots. loan. +  andre-
payIents.
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} Of this total $9,256,460.16 i3 reported as mpajmc\ntq on consiruction charges;
$6,462,557.22 as operation aud maintenance charges; and $17,115,031.62 a3 miscella-
peus colleations, ‘Fhiese items sre not reported separately by years.

The same report gives the gross construction cost
as $126,140,986.18 and the operation and maintenance
cost ns $18,588,040.85. The gross construetion cost
reported here is slightly less than the capital invested
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as reported by the census. The report stutes it this
difference s due © to a combination of items ineluded
i disbursements but not i eost and items ineluded
in eost but not i disborsements.” The reported
repayments on eonstenetion charges wre T4 per cent
uf the gross construetion cst, From this it appears
that the o pevelving fumd” feature of the reclumation
fund i+ a» vet not realized,

Sinee the date of the eensus, and therefore not
wffecting the reclazantion Dund as reported shove, Cone
gress has provided that 520 per cont of the receipts
undir the sibdensing et und 50 per cent of the receipts
undsr the Federal power wet shall be paid into the
reidamation fund.

For the purpasse of permitting of more construetion
of ireigation works than the reclanation fund pro-
vides for, miany bills have been introduced in Congress
providing that the Federal Government may sccept
the bonds of levigation distriets in payment for con-
struciiem work, o i advance of constraetion, and
wage Ba own bonds, to be repaid from the payvments
on the district bonds, for the purpose of obiaining
funds for eonsteaetivn,  (See page 29.)  No such law
has heen enacted, however.

As stared previcusly, the reclamation law originally
provided that the eost of construction should be
repaid in not more than 10 annual installments.
In 1814 Congress enacted the so-called *extension
aet,”” which provided for extending payments over a
period of 20 vears Instend of 10, In both cases
the Secretary of the Interior was authorized to
fix the time when the payments shall begin, and
in neither case i interest charged on deferred pay-
ments,  The extension of the time during which
payiments may be made and the fact that for several
projects the Seeretury of the Interior huas not yet
fixed the time when pavments shall begin account
fur the smallness of the amount received from the
repayments of construction charges,

Projects for which the payments have not begun
are operated on temporary rental agreements, The
report referred to above gives (p. 52) the receipts
fromn water rentals to June 30, 1920, as $6,140,617.2

b

The eensus sehedules returned by the Reclamation
Service show the total eapital invested to January 1,
3, 1o be $120.500,819, which is 18.6 per cent of the
total capital invested in enterprises of all classes, On
the buwis of the aren capable of heing irrigated in 1920,
this 1+ an average investment per sere of $77.06.  How-
ever, the Heclamation Serviee supplied stored water to
nearly 1000000 acres receiving their principal supply
of water from other sources. A part of its expendi-
tures should be charged to these lunds, but the census
returnis do not show how much.  Including the total
ares supplied with stored water in the wres used in
computing the average investment per aere would
give an average of $48.31 per acve,  The correct aver-
age lies between these two sums, nbove rather than
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- below the mean of the two,

Prohably $65 per acre
approximates the correct amount. The average for
all enterprises is $26.81, and the average for the

| Reclumation Serviee is about two and one-half times
. the general average.

The average cost per acre of operation and main-
tenunee for Reclumation Service enterprises was $2.20,
which is but 01 per cent of the average cost of all
enterprises, : .

With reference to the ultimate control of Recla-
mution Service enterprises the law - contains the
following provision (sec. 6):

Frovided, That when the payments required by this act are made
for the major portion of the lands irrigated from the waters of any
of the works herein provided for, then the management and oper-
ation of puch irrigation works shall pass to the owners of the lands
irrigated therely, to be maintained at their expense under such
form of organization and under such rules and regulations as may
be aeceptable to the Secretary of the Interior: Provided, That the
title 10 and the management and operation of the reservoirs and
the works necessary for their protection and operation shall remain
in the Government until otherwise provided by Congress,

In the earlier years of the operation of the Recla-
mation Act the Secretary of the Interior required the
organization of water-users’ associations with which
he dealt in matters relating to the various enter-
prises, but in more recent years he has preferred the
organization of irrigation districts. Some of the
enterprises are organized in one form and some in
the other, but none has yet reached the stage de-
seribed in the law,  In either case the local organiza-
tions act as collecting agents for the Reclamation
Service. As pointed out in the discussion of districts,
this form of organization has the advantage that the
deferred payments represented by district obligations
do not har settlers from obtaining loans under the
Federal Farm Loan Act.

While the United States Reclamation Act nominally
relates to public lands, it provides for the inclusion
of private lands in reclamation enterprises, and there-
fare iz available for supplying water to lands of either
class,

The Reclamation Act originally provided in general
for expenditures in the various states in proportion
to the funds arising from the sales of public lands
within the states. This restriction was later removed,
leaving the allotment of funds to the discretion of
the Secretary of the Interior. The act extending
the period of repayment to 20 years provided that
ﬂ‘fmr July 1, 1915, expenditures from the reclama-
tion fund should not be made except out of appropri-
ations made annually by Congress, and sinee that
date Congress has made annually appropriations for
specific projects.

The percentage of the total of all irrigation works
that belongs to the Reclamation Service is shown in
Table 25,

~ For only one item does the number credited Zo the
Reelamation Service equal 1 per cent of the total, but
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in capacity its works rank much higher. This is par- |
ticularly noticeable in the case of reservoirs, where th(,
number is less than 1 per cent of the total, while
the capacity is only a little Jess than 50 per cent of
the total.

Tanie 28,—PercENTAGE OF ALL TrRRIGATION WORES DELONGING
10 UNITED STATES RECLAMATION ENTERPRINES,

i
. §Pereentof
TEM.  yotal,
i .
|
Diverting dBmS. . ..oovveiiiieiiiiiai e numper..| 0.2
Btorage dams.......ooiniiiiii e number . 1.6
Main ditches:
B T 11 T DN S 0.2
Lcngth . miles. 1.4
L £ U woeond-feet .. %
Lateral ditch
NUIDOT . e e e s e s e raaannaene 0.6
Length, Jmiles. . 10.2
Reservoirs:
BTSN 0.4
Capacity... ..acresfeet . 467
Plpulin("a lvngth ............................ e s miles. . 20
Pumpe \wlla
umhe 0.2
Famf 6.3
Pumping p ant.s.
Number.......... 0.1
Engine capacity.. 1.4
Pumps—
NUMDET . i i e S 0.2
L T L gallons per minute, . 2.7

The activity of the Reclamation Service, measured
by the area irrigated in 1919 in entnrprises; begun at
various dates, is shown by Table 29
TaBLE 29,~NUMBER OF UNITED BTATES RECLAMATION SERVICE

ENTERPRIBES, WITH AREA Inricarep In 1019, CLASSIFIED BY
DATE OF DEGINNING.

AREAIRRIGATED IX 1818,
Number
DATE OF BEGINNING, of einter- .

prised. " er cent

Acres. of total.
L 14 TS 4 1,241,016 100.0
B Le o L — 16 368, 846 2.7
1005-1009, . . 37 761,361 61.3
1910-1914. 10 102, 360 %2
1015-1919. . 5 7, 644 [N}
Not reporte t 04 i

The reclamation law was enacted in 1902, and more
than 90 per cent of the land irrigated in 1919 is in
enterprises begun between 1902 and 1910.  For many
years it has been the policy of the service, as well as
of Congress, to complete existing projects rather than
begin new ones. - Table 12 on page 21, shows that the
area included in these enterprises but not irrigated in
1919 exceeds the area irrigated in 1919. In other
words, the area irrigated by Reclamation Service en-
terprises can be doubled without the undertaking of
any new enterprises.

Carey Act enterprises,—Carey Act enterprises show
the smallest area irrigated in 1919 of any of the types
of enterprise engaged primarily in supplying water for
irrigation—only 2.7 per cent of the total; and they
show also only about 5 per cent of. the total increase

the figures do not present the whole truth, gince under
state laws, Carey Act enterprises pass to cooperative
enterprises as soon as they beeome well developed.

The area irrigated in 1919 was 65 per cent of the
area enterprises were capable of irrigating in 1920,
and 44 per cent of the aren included in enterprises, ag
compsared with general averages of 74 per cent, and
53 per cent for enterprises of all types. The poor
showing of Carey Act euterprises gs to utilization of
their full capacity, as compared with enterprises of
other classes, is due in part, at least, to the fact that
they, like commercial enterprises, represent only one
stage in the development of cooperative enterprises.
As soon as an enterprise is fairly well developed it is
reorganized into a cooperstive enterprise and would
not boe reported as a Carey Aet enterprise.

Carey Act enterprises report 4.7 per cent of the
total capital invested in irrigation enterprises, with an
average of $40.63 per acre, while the average per
acre for all enterprises is $26.81.

The Federal Carey Act is very general in its terms,
the plan of operation being left largely to the several
states. The states are authorized tv make all con-
tracts necessary for the reclamation of the lands, but
are prohibited from leasing any land, from disposing
of it in any way except to secure its reclamation, cul-
tivation and settlement, and from dispesing of more
than 160 acres to any one person.

The state laws governing operations under the Carey
Act differ much in detail but are alike in general plan.
Al operations are placed under the supervision of
state boards. Any person or corporation desiring to
reclaim land under this law applies to the proper
board, specifying the lands which it is desired to have
segregated, and describing the proposed plan of recla-
mation. If the application is approved by the state
board, it is submitted to the General Land Office, and
if it is approved there the land is segregated and sct
aside to be disposed of in accordance with a contract
entered into by the state and the applicant. This
contract provides for the construction of works and
fixes the terms on which water rights may be sold to
settlers, one of the conditions being that the rights
sold shall carry an interest in the works, so that when
rights are paid for the works and rights become the
property of the purchasers of rights. On its part the
state agrees to sell lands only to parties who have
entered into contract with the applicant for the pur-
chase of water rights. The plan adopted for passing
title from the applicant to the purchaser of water
rights and land is to issue with the rights stock in a
new company which becomes effective upon the com-
pletion of specified payments. The Federal Govern-
ment patents the land to the state, and the state

issues title to the purchaser, when his payments are

in area irrigated during the last decade. IHere again, | made.
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The Federal law authorizes the states to ereate lens

an the lands “for the actual cost and necessary ex-

pense of reclamation and veasonable interest thereon
from the date of reclamation until disposed of to actual
settlers,” and for this purpose the Government may
pass title to the states as soon s an adequate water
supply is made permanently available. This, how-
ever, is not the usual plan,  Water rights are sold on
deferred payments, and bonds are sold, secured by
the notes for these deferred pay mments and the settlers’
interent in the land,  Settlers agree to give mortgages
an the land as soon as they get title, but until that time
the honds are secured only by the settlers’ interest in
the land.  The usual practice hes been for the states
to apply for patent only when the settlers have ful-
filled the comditions entitling them to patent; conse-
quently, up to that time the title to the land is in the
Federal Government and it is not Rable for the bonds.

Table 30, compiled from the annual reports of the
General Land Oftice, shows the areas applied for, segre-
gated and patented under the Carey Act from 1911 to
1620,  As the smonnts are eumulative, they show in
faet what has been done under this act from the date
of its pussage in 1894,

Tapre 30, —Anrax ApiLIED FOR, NEGHEGATED,
xpER THE CAREY A0t ACRESL

AND PATENTED
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failed, and this Las given Carey Act“bonds a poor
standing in the market. Because of this and the‘fact
that the areas of public land fitted to be reclaimed
ander the Carey Act are diminishing, it appears that
the Carey Act will not be made use of to so large an
extent ns it has in the past.

Table 31 shows what part of the irrigation works of
the country are controlled by Carey Act enterprises.
The table shows that Carey Act enterprises control an
insignificunt part of the irrigation works.

TaBLe $1.—~PrreENTAGE 0F ALL InrtgaTioN Works BELoNcing
o Carky Acr ENTERPRIBES.

) Per cent
ITEM, of total.
Diverting dams number. . 0.2
Btorsge dams. . number, . 0.7
Main ditches:
Numi;ﬁ'r. ............................................... i 11(!9 (l)i
£ . PP, 3 .
T eond-fee &0
f.me;s&i d}itch Lo
Nymhbaer .
Length.... miles 4.5
Leservoirs
ATt L1 RSP P 0.4
Capacity... .acre-feet 4.2
Pipe hines, Jength. ... oo et miles 0.7
Flowing wells:
BT 11 T 0.2
LU gallons per minute. . 0.6
Pumplng\; plants:
Nurmber (O]
Engine capacity horsepower 0.1
Fumps-—
R R 1E01 11 A P S 0.1
CAPACILY .. ooe e vveeavnnnsnensssnsenss-..Sallons per minute.. (1)

APRLIE Y POR, 3,{ GESGREGATED. PATEXTED.
U
TEAR. ; L l? N : . (; ’;D ;
y ) A i . Furing o  During
P dare ymf‘g ; Todate 1D ; Tadute. | poH
¥ Y‘b H
1911. L osusatd | 6,540
12 574000 | K5, 596
LD 4% | 38,171
Mg e ‘
WS :
1K ;
1817
1918
9 .
w0

Except for the application {ur something over
500,600 acres n 1020 -the application coming from
Idaho—there huve been fow applications and fewer
wegregations since 1913, The issuing of patents rep-
resents progress on older enterprises, rather than the
undertaking of new ones.

The Carey Act applies only to publie lands, and as
large bodies of public land susceptible of irrigation
e more searee there is less and less opportunity
for development vuder this aet. It has been stated
that desert lands 10 irrigation districts are not con-
sidered suflicient security for honds to cover the eost
of construction of irripation works, where these honds
are & tax Hew on the lands, and Carey Aet bonds have
even less security, sinve thev do not become a lien on
the lands until the settlers wu the lands secure title to
their holdings. Many Carey  Act enterprises have

! Legs than one-tenth of 1 per cent.
Table 32 shows the acreage irrigated by Carey Act
enterprises in 1919, distributed by date of beginning.

TaBLE 32.~NuMaer of Carey Acr ENTERPRISES, WITH AREA
Irmigaten 1x 1919, CrassiFiEp BY DATE oF BEGINNING.

AREA IRRIGATED IN 1019,
Number | __

DATE OF BEGINNING, of gnter- P ¢

prises. er cen

Acres. of total,
Total 42 521,829 100.0
18UG-1800 .., 7 50, 855 9.7
1905104, 7 243, 565 48.7
1905-1908. . .. 19 221,256 42,4
01914, .. 7 6,103 1.2

1015- 1819 2 50 O]

! Less than one-tenth of 1 per cent,

This table shows, as did that compiled from the
reports of the General Land Office, that there has been
little activity under the Carey Act since 1910.

Other types of enterprises.—The other types of enter-
prises included in the classification are not engaged
primarily in supplying water for irrigation.

The United States Indian Service supplies water to
land in Indian reservations, and the land to which it
supplied water in 1919 was 1.5 per cent of the total.

State enterprises have some significance because
they include a state land-settlement projeet in' Cali-
fornia, the first of its kind in the United States. In
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this case the state has prepared so-called “ready-
made furms,” equipped with buildings, fenees, and other
improvements, as well as irrigation and drainage
facilitics. The lands are sold on long-time, amortized
payments, and there has been a high degree of state
supervision and leadership in the affairs of the colony,
A second colony has been estublished in California,
but was not sufficiently advanced to be reported in
the census. This plan of land settlement, backed by
both state and Federal governments is being urged,
but has not been adopted, except in California.

WATER RIGHTS.

In the arid sections of the United States the right
to use water is the most important factor entering
into the value of land. Yet the development of
the West was hegun without an adequate apprecia-
tion of the value of titles to water rights, and
without adequate legislation for perfecting titles,
and according to the returns of the Fourteenth Census
only a little more than one-half of the land irrigated
is served by enterprises whose titles to water are
defined and recognized by -any legally constituted
authority. Nearly $700,000,000 has been invested
in irrigation enterprises, and land values of many
times that amount are dependent on rights to water,
only about one-half of which are properly defined.
The laws of the several states relating to this subject
are summarized on pages 47 to 48, and are stated
more in detail in the state reports at the end of this
report.

There are in the Western states two general theories
as to water rights, one known as the doctrine of appro-
priation—that water may be taken from streams for
use on land without reference to its bordering on the
streams—and the other known as the riparian doe-
trine—that water from a stream may be used only
on land bordering that stream. The doctrine of
appropriation is recognized in all of the states where
irrigation is generally practised, while the riparian
doctrine is recognized to a limited extent in several
of the states. However, less than 2 per cent of the
land irrigated in 1919 is reported to be served by
riparian rights. Consequently, it may bo stated that
practically all of the rights to water for irrigation rest
on the doctrine of appropriation.

The fundamental elements of the doctrine of appro-

priation are as follows:
1. Water may be taken from streams for heneficial

uses on lands not bordering the streams from which |

it is taken.

2. The appropriation (the taking of the water)
must be for some useful or beneficial purpose.

3. Among appropriators the first in time is the first
in right. That is, when there is not water enough for
all, the appropriators are to be supplied in the order
of the dates of their first use of water, up to the limit
of their rights.

4. When the use ceases the right ceases,

The states have assumed the right under their
police powers to eontrol the sequirement and enforee-
ment of water rights, and the United States Supreme
Court has recognized this right on the part of the
states.  (Kansas » Colorado, 206 U, 5., 46.)

Notwithstanding that all Western states have pro-
vided for some public control over the acquirement
of water rights, they have ull recognized rights
gequired without conforming to the legal require-
ments or prior to the establishment of sueh require-
ments: that is, by “‘appropriation and use.” The
reports show that 13.1 per cent of the land irrigated
in 1919 was served by rights of this class that have
not been defined or otherwize made of record.

The first step in public control was the enactment
of laws requiring the posting of notices at the points
of intended diversion stating what was claimed,
and the filing of copies of these notices in county
records. In several states the laws required also
the filing of elaims for rights sequired prior to the
ennctiment of the laws. The dates of the ennctment
of laws requiring posting and filing of notices or the
filing of claims are shown on page 47. Since “hene-
ficial use” is essential to the acquirement of a right
and to its maintenance, it is obvious that the filing of
a elaim does not give title and the filing is merely evi-
dence of an intent to acquire a right and not evidence
of the right itself. Consequently, rights acquired in
this way are not defined as they are acquired. The
arew irrigated in 1919 under rights initiated in this
way and not otherwise defined is 14.4 per cent of the
total area irrigated.

All of the states covered by the census of irrigation,
except Arkansas, Colorado, Kansas, Louisiana, and
Montana, have provided for a more orderly and effi-
cient system of the acquirement of rights. The dates
of the enactment of their laws making this provision
are shown on page 48, These laws require a party
wishing to acquire & right to apply to some state board
or official for a permit to take a specified quantity of
water from some source, stating the nature and the
place of use. The approved application becomes a
permit. Proof of the completion of irrigation works
and of the use cgf water is to be submitted, and if the
work has been done in accordance with the permit a
certificate or license is issued that states the nature
and extent of the rights acquired. The land irri-
gated in 1919 under rights of this character is 16.9 per
cent of the total ares irrigated.

Since so large a part of the rights have been acquired
in & manner in which they are not defined as acquired,
the states have made provision for defining rights.
The nature of the procedure adopted and the date of
its adoption in the several states are shown on page 48.
In all of the states except Nebraska and Wyoming,
rights are defined in the courts, and 37.3 per cent of
all the land irrigated in 1019 wus supplied with water

S aeadic o ?r*jﬁm-#
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under mights that have been detined by courts. As
shown o page 4n, i Arkarens, Colorady, Idubo,
Kansss, Louisiana, Montana, anl Seuth Dakota,
rights are defined by the courts on the testimony uf

interested parties without the aid of state officials or

buards: while Arizona, Califormia, Nevada, New
Mexien, North Dakota, Oklahoma, Oregon, Texas,

Utah, and Washington provide for the making of
surveys, the collection of imformation, and the formu-

lution of decrees by state boards or offictals, with pro-
vision for review and the issuing of decrees defining
rights by the eourts. The returns do not show what
part of the rights that huve been defined by the courts
have been defined by each of these procedures.
Table 83, which follows, shows the percentages of
the areas irrigated in each of the stutes, in 1919, that
“are served by rights of the various classes.

Tavie 3%, -Peprgwracs 0F  AcrEacE  Lrricatep ax 1910
senvey py Warer Romrs oF VarRous CLABSES,
- ther,
oy mized,
BYATE. Iparian “"f”“’” and |
Crights, B notres
. o
e : :
p LT U wLA0 2| 67
AX@ON. . e ] '

6.9

#4.5] BT
B I U
(1) 46
R
6.2 58
8.7 17
U -
205 0
0af %7
w1l L4
76 Bb
061 13
491 2.3
{3 1.0

ULons than onetand o1 percent.

In Table 34, the pereentages of the areas irrigated in
1919 and 1509 that are served by rights that have

AGRICULTURE.

been defined or are being acquired under pel:nuts, 80
that they will he defined as they are acquired, are

* shown by states.

Tanie 34.~~PERCENTAGE OF ACREAGE IRRIGATED IN 1919 Axp
19, THAT 18 SUPPMED BY Warer UNDER DEFINED RIGHTS.

STATE. 1919 1909
“ ’I‘aml .......................................... 54.2 4.7
L Arizons gié-g . 2&;.8
o Californis... F oo
Clorsdo. .. 77: 2 e
0.9 (1)
41.7 38.0
o A
. Nevada.. . .
¢ New Mexioo.. 422((; li'g
¢ North Dakola a3 o
Oklaboma.. .. 8. 7
EreEnn. ... 5. 1 .2
Houth I3 33.6 . 39.7
ah. B R
Washit 4| " 16
8.9 00,5

1 Loss than one-tenth of 1 per cent.

The degree to which rights have been defined in the
several states seems to depend more largely upon the
time when they adopted plans for defining rights
than upon the character of the system adopted.
Colorado was tho first state to adopt a special pro-
cedure in the courts for this purpose and reports that
more than 87 per cent of the land irrigated in the
state is served by defined rights. Wyoming was
the first state to provide for the defining of rights
by an administrative board and shows about 90 per
cent of the land served by defined rights—the highest
percentage shown by any state, while Nebraska,
the only other state having this system, ranks high.

The tahle shows a slight advance in the area served
by defined rights in the states taken as a whole,

- with very marked increases in Nevada, New Mexico,

Oklalioma, Oregon, and Texas, and slight decreases
in several of the states. In most cases the decreases
are due to the new enterprises, the rights for which

have not been defined.

PUMPING FOR IRBIGATION,

The summary for the United States and the reports
for the seversl states eontain date on the wreas imi-
gated with puraped water and on pumping equipment.
This ehapter contains additional information regarding
pumping equipment, and brings together that found
in the other repurts, in order to make a complete
presentation of the data relating to pumping for irri-
gation collectedd in the Fourteenth Census, with such
eomparisons with the results of the Thirteenth Census
as can be made.

Table 35 shows the areas receiving either a total or |

a partial water supply from pumps in 1919, hy states.

in elussifying the aress irrigated in 1909 by the source

of supply all aress were credited to what seemed to

be the principal source of supply, so that comparisons
of the areas receiving pumped water in 1919 and in
1909 are not justified,

Other tables follow, without discussion. - The accu-
rucy of the data is discussed on pages 9 to 11.

The average investment per acre in 1910 for pump-
ing enterprises furnishing the entire water supply to
the land irrigated was $21.96 per acre, while that

‘reported for 1920 was 98582, an increase of 63«6"1“3‘;1:% \
cent, The per cent of increase from 1910 to 1920 in @54

average investment per acre for all classes of enter-
prises was 60.1 per cent, showing that the pumping
enterprises increased in about the same proportion

, as did all others.

gy
;“J(E:
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Tavre 35,—DISTRIBUTION ()I‘ AREA IRRI(JATFD \\IT}I I’I MPFI} WATER IN 1914, BY STATES.

TOTAL BUPPLY PUMPED,

PARTIAL SUPPLY PUMPERDL

| it : Mmamx f Streatas | W
Total. Streams. Wells. . Lakes Total granity, and | gravity, and ; ‘,:[”;,,?r;mg
BTATE. } ! pumpml | pumped wells, |
il i
Per Per Per | ver | | Per ver | | Jer ! 1 Ler,
Atres, Jeentofl] Acres. eentofl Acres. |centol) / Acres, icentol] Acres. lcentefl Acres. g | of
Lotal, tital tatal, total, | tutal, tutal, | :
: ! | total,
— - } “ ! - im__ ...... -
2,520, %18 | 100.0 111,226,510 | 100.0 11,263,008 | 100,01 35,730 | 100.0 1} 579,993 | 100.0 | 199,505 | 100.0 344,719 0 B0 35,685 |
46,870 | Lyl 6,670 05| 06| 301 &1 (4 || 218,857 | 87.6] ] |
141,714 5.0 0, (1Y 6.5 185,901 10. 7 H 450 1.3 250 )
1 l‘.‘{l,gfﬂ 4.6 205,673 | 24.1 1 K26,8461 66,0 4,168 | 11.7 0 171,736 1 20.6) 60, 4
( - 44,742 0.9 12,747 1.0 10,114 0.8 871 2.4 9T 4.4 9,430 4.7
J 01 YT N 112, 507 4.5 107 1111 8.7 414 [£3] 4,812 13.7 2,48 0.4 1,870 0.9
Kansag..coesenrernerenrrnnnn 13,965 .6 730 | €0.1 13,435 Lg....... 2,160 0.4 [543 0.3
Louisiang.. 409: A6l 16.2 248,306 | 20.2 "»4, A p 122 6,966 19.5 33,740 4.1 12,630 6.3
Montana... 16,661 U.6 15,743 1.4 139 3] il 0.2 20,027 4.5 ; 19,872 10.0
Nebrasku, 1,861 0.1 1,15 0.1 546 (1) 65 0.2 1 B3 0.4
Nevuda.. 2042 0.1 2,647 1 0.2 4951 (1] i L0 M 0.4
New Mexico,...... 17,599 1 0.7 Lol 0.2 15,708 j 1
North Dakofa. aieg | 01 wase | 0.2]..... e
¢klahoma..... 205 | (1) I | (1) 07
DIeEOl . ..vven. 68,184 2.7 64,576 &.3 1,983
South Dakoty . 569 1 (1) 869 {17 1
461,618 1 18.3 421,538 | 34.4 44,483
29, 047 1.2 10, 389 0.8 7,308
Wu:’s!m}gtou. 48,410 1.9 26, 244 2.1 17, 504
Wyoming 1,67 a1 L, 525 0.1 BTV SRS 5 IS SOFOUR SR ST (1.¢ S 110 O | PR SOOIty S (5.1 I S {7 T PR P
t Less than one-tenth of 1 per cent. Y 5 {1
"PaBLE 36, —DISTRIBUTION OF PUMPING LQ[ IPMENT, AND 14910, BY STATES
PUMFING PLANTH. PUMP. 1
. : e e
MNumber. Engine capacity (horsepower). | Capageity | ga‘uum per minmte). | age
BTATE, i I 1ify,
- 1 Nume 16%)
] ; hor l
‘ Per cont CPBereentl) gt Per vent jj (foet).?
1920 1910 ofin. 1920 91 ofin. Rt 1920 1910 ofine |
eTase.? | eregse.l eregsed
i f
T S N 24,458 15,803 8.4 748,971 301, 480 ‘ 107.2 00 33,84 | 36,205,005 | 19,350, 804 8.4 41
Arizong 744 434 4 22,014 87,005 | 4009 | 1,001 1,048, 030 K51, K78 &30 1, 44
Arlgullsigra., 1,041 315 2.5 AN, 352 14,440 JCE ] 1,131 l 654007 4450 402 9.4 jit]
(:ﬂ.hfomm,. 21,5461 &, 907 131.49 ARG, 20 128,143 2.4 24, 134 1(», 1"4 o2 5, Qd) bl 207.0 | 41
Colorado 406 206 97.1 &, 635 7,49 5.4 435 'Z‘M 73 2‘!!(3 937 0.9 . 23
Idaho. 143 58 146, 6 7,065 1.3 | A7) 1,397,681 2R, Bl 401.7 4 'l
Kansas.... 198 68| ~70.8 6,940 1,617 857.9 e 297,675 96,95 | @23l w0
Louisiana. 1,250 1,007 241 8, 628 57,426 40. 1 1,441 4, i, (36 5,004, ld 1.9 1 w2
Montana W3 125 k4 1() 341 3,811 194.5 299 453, 231 281, 1494 k2 [ 2
Nebragka. . 51 751 ~32.0 950 140 S&5.0 54 A% (51 Goant ..o i a4
Nevada.... 64 18 255. 6 409 6931 ~41.0 T2 331266 24,245 A2 22
I\:(\.W Mexico. .. 7 413 14.3 8, 4R8 14,226 1 403 4491 34, 7RG 234, 355 4.0 1 4
North Dakota- 4 4l 2,068 2,008 1.5 1 51,250 BH2, 115 | 7L g
Oklauhomu. 2 68 0 G760 184 107 T 26 7,068 4,041 (LR RN o9
Oregon, .,. 573 W9 1802 13,769 3,005 | 5440 o] 40,045 118,514 | 406.3 28
Bouth Dukota 25 212.5 438 630 6wLh 245 &, 850 &, 280 240.9 4 £1
Texas. . ... 1,360 2,350 | —42.0 0,501 69,004 5.5 Poogea o‘;,szs,m 5,362, 605 731 45
Uiah...... 25 6% 2.3 11302 | 2,043 0 431,61 201 783, 5 BIROAT 1847 | P
Washington. 75 301 144. 4 22,009 13,847 | 65.6 11 1,050 &‘lh 5':’2 365, 411 4.2 0 (14
Wyoming 7 34 67.0 1, B : 705 } 850 ! 0 3‘.! T 142 50 1 -T2 | 3
i i { : i :
A min sign (- denotes derrease,  Per ven{ not shown when mete thay 1,000 2 Not reported in 1914,

Tasre 37.-DI STRIBU’I‘IO’\I O {

CAPITAL INVESTED, 1920
ENTERPRISES USING PUMPED WATE R, BY 8C )DR(‘ ‘éﬂf‘

. AND COST OF QPERATION AND MAINTENANCE, 1914, FOR
WATER SUI‘PLY A

£) ot et s i o ,/

BOURCE,

,,-Mv_f

T ;& Bl /,WW -
. . Pl COST OF OPERATION AND
. - y ) N AN
CAYITAL %ku 3 1020, MAINTENANCE, 1019,

Av ('mm per aore.

Peg %rela for TR
Amount. cent | which eost Per cent
af is reported
| of gmmrul . Amount. | of general
tnm!.l‘\ uvernge. | {acres). nverage.
B + ey % i
....................... LA2% 204 M0 —gasd06 10 | 000 bl o>
o B s e s =
Jy ot 42.9 NS 7 S
¥ 7’@; % 55.5 i0.07 4144 Ty
ABEOH, a v v rnmrersessasacerasneissomusenns : .;3.{ L6 20 ) /‘f“}:l
»‘x 1 :"“
Partial supply pumped...........,.,.....,."ff?‘{. «.W!'V...%.,, B 40858414 | 100.0 175 1055 * 4 e 0
p
] 1"
Btreams, gravity and pamped....... . .'u o 0, 510,007 8l 5.5 (1 N_‘!;S“ ?'*
Wells, fowing and pumped. «vveevnesrenecsnny 3408, 670 6:2 B4 330.9 T, g, ! 73
" Btreams, gravity, ahd pumped wells.....oo0 0 L o BT Ay A

e .w
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s
[ L)
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B R
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N petad. | tent

Votd.. | 39,458 | 2060 1 TAR,0TL L 108.0 1] 50,604 L HNLG | 36,505,006 | 196.0
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ehy gmal L
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Efficiensy of pumping plants, - The census returns on
;mmmag are not. sufliciently socurste to justify the
Wﬂt&m ‘of the effickency of pumping plants. In
the sehedules contained ouly & part of
mm@memmmla was Dot possible to
supply whal was lecking,  However, & sperial tabu-
 lation wis msde from the schedules that contained

" etigine oapaeity; pump cupecity and aversge Lift, and
the results are given in Tables 45 and 46, with the ratio
Tetweon engine capacity atid the work done, computed
on the pamp capmeity nd the averagn Lift,

i
v
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Frmesstvrey or Poxesp Weite, by Dirve oy i Tamt 41,--Dsraieurion or Pumersa LQUIPMENT, BY TYpE oF

va‘znpmas.
- e T ‘
i . ; PUMPS,
: ENGINE
UMPING [ CAPACITY
i ?n.wr's {HOBER- | Capacity
*oWER), || Number. (gallons per
CLASY, E ¥ 1 minute).
| . Per | Ter | § | Per Per
| Num-_eent || Num- wul:; 5 cerfu; Amount, cant
{ ber. ool i . ! 5 o I
j kel li _wtal . total, Itowl.
[ [ ety :
'rmm,m 158 mnsm an llm o 33,804 !100.0 36,275,006 | 100.0
Wmuﬂmz e ; ; ;
N 90,2 157,381 | T1.6 131,564 ; 93.4
pooslegoia | BT | L0e 0 9.7
D osjanaedt 58I B2 0.9
| 4] T48 1 0.1 % 0.1
Leslena00 89 484 14
B ST RER N 84! 0.2
[ T 0l 28 0.1
0.1 441 0.1 211 0.1
a1l 285 0.3 401 0.1
0.1 ml{ h 17} 01

7 VL then ;;;:unth of 1 par cent,
Tapre 42,-Drstmsuniow or Puweine EQuipsmest, Y Kivo or

Puser,
P TERS AUU PN S .,; . e e - o 2. i “"""'"""“i' =
| CAPAGITY GF CAPACITY OF _I[
ENGINEY NUMBER OF FUMPS |
{BORSE- PUMPS, (GALLONS PER :
L POwER). | | umuTE) | Aver
KIKD OF POV, — i i
Per ‘5‘ Iar "Il Per W(Eeet).
‘Amouxt,| " | g ot || Amount, | *8F
! totall, < |total. lotal.
T |
Totaleevr e enanne o] T48,671 1100.0 | 33,804 11000 || 36,275,006 {100.0 41
(‘mmlugal..“... veened B8L,2T4 ] 77.4 ) 265,019 | 77.0 || 20,260,003 | 80.6 33
BOWIY. . oveveniannd B8,7I6 1 404 1,805 [ 3.9 | 2,080,21L | E.8i 42
R mg... creenn L3440 430 2,720 B1 735,302 1 2.01 o4
i " 330 67| 2.0 525,728 1 1.4, 84
AlrHIE 1.3 38| 0.9 304,205 | 0.84] 8
TOPOriOda, o vrenne.een] 04,178 | R8I 2,785 | 81| 8,370,537 | 9.3 57
Tame 48.—DewrrisuTion oF PumreiNg BEQuipMent, BY KiNp or
Powzs.
1 .
| capacrry OF CAPACITY OF |
| wwepims | NOMEER PUMPS (GALLONS |
| (BOREKPOWER), | i - PLE MINUTE), l Aver-
KISD OF POWEE, | iy i
e | Der Per [l at
Amount. “‘1“ | g i °°nt Amomt cex;t »
Ol - [4)
total, ! total. total,
Totalu...o.o.... 748,071 | 100.0 ';3,804 100.0 |} 38,275,005 | 100.0 41
0.8 27,4457 0.7 44
0.5 22,848 | 0.6 40
6.5 | 7,58 435 | 20.7 26
37,7 || 18,811,435 | 86.7 50
46.4 |l 10,461,857 | 238 85
9,0 4515487[124 46

Tarse 44.~Courartson oF Capactry oF ENGINES AND Caracrry

_or Fzm_m. 1920 4%p 1910, BY KIND or PowER.
CAPACITY OF ENGINES f CAPACITY OF PUMFS
{NORGKPOWER), ; (GALLONS PER MINUTE).
XIED OF PURER, ; PegG Per
coam
1920 1910 of 1920 1910 c?)ltlt
in- in-
jcranse,! creasa.!
871,604 | 981,480 | 85.8 33,333,007 | 19,855, 864 67,0
10, 883 1,825 | ¢00. 8 226, 029 71, 218,
4,90 | 17e o7l Y6l 4a g | 3o
U1, 134 | 140,177 {—35.0 8,387’040 1, 068 597 | —42.3
an7, 268 81,358 | 209,0 1 1%, 603 [13!] 1,898,872 511,2
WT,N6 | 123,209 | 62,6 || 0,692,805 | 4782500 | 102.2
cvanees 70,813 27,387 | 158, 7 4,830,122 B8O, 006 | 346.3

*‘Minwixn( ) deniotes deumm %
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TABLE 45.—RaTi0 oF Exemve Caracrry ro Woxx DoxEe, BY
Ko or Puwme,

[Work done computed on pump eapacity and avernge Hft.]

. Ratf;m
Capacity | Capacity of | Aver-| °
of engines aga | S0EInG
KIND OF PUMP. (howe. | (galions per i o to
> power). | minute). |(leet).|
dong.
POLBL ¢ eveeeerceeiee s eeeenenaneannas o71,694 | 32,383,007 | 40| 486
COntrfigal. oeoueeeneireneeensenennens 519, 585 ,257,460 | 331 421
Rotary.. 1,860 | 1528098 | 45] 545
Reciptwﬁt 28,745 620,995 o7 51.1
Turbine.... e 22,756 478, 998 81 43.0
AP Hfb. o vvernnnenecnrrnniinenairueneanns 9,736 207,798 60 46. 4
(ither, mixed, and not reported. ......... 58,801 8,150,064 48 6.7

TasLe 46,~—Rario or Excine (aracrry To Work DonNg By
Kino or Power.

[Work done computed on pump capacity and average lift.}

R:Jt.io
Capacity | Capacity of | Aver- an

KIND OF POWER. otanginem (m%p“ il mgﬁ
pawer) minute). | (fect). iv‘%ff

done.
671,604 82,383,007 40 8.6
10,683 226,020 40 2.4
’ 154402 | 43| 286
9,124 | 6,387,040 | 28| 7.3
257,28 | 11,603,079 | 49| 658
237 318 9,632,305 34 34.8
7() 318 4,830,122 46 7.5

LAND IN IRRIGATION ENTERPRISES REPORTED
AS AVAILABLE FOR SETTLEMENT.

An important factor in determining the need for
the construction of additional irrigation works is the
area of land available for settlement under existing
enterprises. The reports of areas irrigated in 1919
and areas . enterprises were capable of irrigating in
1920 indicate a very large area already supplied with
water that'is not in use (see.p. 19). While this land
is not in use and is available for expansion of the irri-
gated area, it is not, necessarily, available for settle-
ment. As a check on these figures, and for the purpose
of determining how much. Jand in existing irrigation
enterprises was actually available for settlement, its
location, and the terms on which it can be obtained,
inquiries covering these points were placed on the
irrigation schedules.

be reported under these inquiries were as follows:
Land available for seitlement covered by this enterprise.—This item

should ‘be limited to land for which water is available or iato be.
made available, and which is not yot settled. Land already settled |
should not be included even if it is for sale, unless the holdings are |
1o be subdivided, when only the parts of such holdings that are to

be sold for new fs,rms sliould be raported asaviilable forSettlement. -
If the management of an enterprise is itself farming land pend- |

ing ite settlement, ‘the land should be réported a8 available for
settlement,
Price of ummpromd landa suitable jor agriculture mvered by this

enterprise—This item relates strictly to land covered by the |
enterprise reporbed and not 1o other land in the vicinity., H no |

unimproved land is included in the esuterprise this inquiry should

not be angwered. If land snd water rights are sold tegether for a
specified price and it is not possible to segregate the part represent-
ing land from that representing water rights, this fact should be
stated and the part representing lund shonld be estimated. 1fland

| ismot for pale 8t & uniform prics, the average price prevsiling at the

time of the canvass should be given.

Average cost of preparing land for irvigution.—Under this heading
should be given the best estimate obtaipsble from the officials
of the enterprisge reported or from farmers operating under the
enterprise. Frequently this amount will vary so much from farm
to farm that a strictly accurate reply 1o this inquiry can not be
obtained; yet for any enterprise it ghould be possible to make a
fairly representative estimate.

In State Table II, on page 94, the land reported
as available for settlement is given by counties, with
such information as the schedules eontained, as to the
types of enterprises supplying water, sources of water
supply, prices of land and water rights, terms on which
land and water rights are sold, and the cost of prepar-
ing land for irrigation. Prices and cost vary so much
that no attempt has been made Lo average them.

~y
IRRIGATED OEOI?S

The areas, production, and values of the principal
crops grown on irrigated land are given in the State
Reports and in the United States Summary, which
are contained in this volume. In none of these re-
ports however, is shown the distribution of the crops
by counties. There has been considerable call for
this information, and it is presented in State Table I,
beginning on page 71.

As stated in the discussion of the aeccuracy of the
results of the census of irrigation, the returns for
crops grown under irrigation are not considered com-
plete. Enumerators were instructed to mark on the
farm schedules the crops that were irrigated, and in
many instances it was evident that this instruction
was not followed. Where this was the case, the
crops were marked as irrigated, but there were many
cases where there was doubt as to whether crops were
irrigated, and in such cases they were not marked.
Consequently, the figures given should be considered
a8 below the correct figures. For a few counties, how-
ever, the total area of crops reported as irrigated ex-
ceeds the total area of land reported as irrigated.

1 The two items are taken from different schedules and

The instructions to enumeratorsshowingwhatshould | each has been tabulated ss reported. This course

seemed better than to adjust the figures arbitrarily.
Owing to the fact that the reports of the census of

| agriculture give complete crop returns by counties,

only the areas harvested are reported here.
The totals for the areas harvested, production, and

value for each crop, by states, are included in the

table. Average yields per acre are given in the state

| reports and can be computed from the figures mpmrted '

here. e
The values are computed in the manner sﬁa’ted on

page 14. Avmges per acre can be computed from
the figures given here.
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