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PREFACE

Volume IV, Drainage of Agricultural Lands, is one of four principal reports presenting
the results of the 1950 Census of Agriculture, Irrigation, and Drainage. This volume pre-
sents the information for organized enterprises and private projects draining 500 acres or
more of agricultural lands in 1950.

The 1950 Census of Drainage was taken in conformity with the Act of Congress pro-
viding for the fifteenth and subsequent decennial censuses, approved June 18, 1929, as
amended.

The data were obtained by Census enumerators employed especially for the collection
of drainage statistics. These enumerators were trained and assisted by special drainage
supervisors working under the direction of technicians of the Agriculture Division of the
Bureau of the Census. The field personnel and the actual canvass were under the direction
of Lowell T. Galt, Chief, Field Division. The planning of the census and the compilation
of the statistics were performed under the general supervision of Ray Hurley, Chief, Agri-
culture Division, and Warder B. Jenkins, Assistant Chief. Burkett S. Clayton, formerly
a drainage engineer with the Soil Conservation Service of the United States Department
of Agriculture, was employed as the specialist to plan for the enumeration and for the
compilation of the data, as Chief of Drainage Statistics. Linden 8. Dodson, Merritt L.
Martinson, Arthur W. Jones, Irvin C. Schappaugh, Constance B. Schulz, Walter W. Posey,
Charles F. Frazier, and Henry A. Tucker assisted in the compilation of the statistics and in
the preparation of this report. The maps were prepared under the.supervision of Clarence
E. Batschelet, Geographer.

Acknowledgment is made of the cooperation of the Bureau of Agricultural Economics
and the Soil' Conservation Service of the United States Department of Agriculture, and
of the Bureau of Reclamation of the Department of the Interior in the preparation of the
drainage questionnaires and in the planning for the 1950 Census of Drainage. Further
acknowledgment is made of the assistance of the Soil Conservation Service in providing
a list of drainage enterprises to assure complete coverage. Valuable assistance was given
by Roger D. Marsden, L. A. Jones, and John G. Sutton of the Soil Conservation Service.

NoveMBER 1952,



UNITED STATES CENSUS OF AGRICULTURE: 1950
REPORTS

Volume I—Counties and State Economic Areas—Statistics for counties include number of farms,
acreage, value, and farm operators; farms by size, by color and tenure of operator; facilities and equipment,
farm labor, and farm expenditures; livestock and livestock products; specified crops harvested; farms and
farm characteristics for commercial farms; farms classified by value of farm products sold, by type of farm,
and by economic class; and value of products sold by source.

Data for State economic areas include farms and farm characteristics by size of farm, by terrure of oper- .
ator, by type of farm, and by economic class.

Volume I will be published in 34 parts as follows:

Part State or States Part State or States
1 | New England States: South Atlantic—Continued
Maine. 15 Virginia and West Virginia,
New Hampshire. 16 North Carolina and South Carolina.
Vermont. 17 Georgia.
Massachusetis. 18 Florida.
Rhode Island. Fast South Central:
: Connecticut. 19 Kentucky.
2 | Middle Atlantic States: 20 Tennessee,
New York. 21 Alabama.
New Jersey. 22 Mississippi.
Pennsylvania. West South Central:
East North Central: 23 Arkansas.
3 Ohio. 24 Louisiana.
4 Indiana, 25 Oklahoma.,
5 THlinois. 26 Texas.
6 Michigan. Mountain:
7 Wisconsin, . 27 Montansa
West North Central: 28 Idaho.
8 Minnesota. 29 Wyoming and Colorado.
9 Towa. 30 New Mexico and Arizona.
10 Missouri. 31 Utah and Nevada.
11 North Dakota and South Dakota. Pacific:
12 Nebraska. - 32 Washington and Oregon.
i3 Kansas. : 33 California.
South Atlantic: 34 | Territories and possessions.
14 Delaware, Maryland, Distriet of Columbia.

Volume II.—General Report.—Statistics by Subjects, United States Census of Agriculture, 1950. Sum-
mary data and analyses of the data for States, for Geographic Divisions, and for the United States by sub-
jects as illustrated hy the chapter titles listed below:

Chapter Title Chapter Title
I | Farms and Land in Farms. VII | Field Crops and Vegetables.
II | Age, Residence, Years on Farm, Work VIII | Fruits and Nuts, Horticultural Specialties,
» oft Farm. Forest Produets.
IIT | Farm Facilities, Roads, Trading Cen-. IX | Value of Farm Products:
ter, Farm Equipment. X | Size of Farm.
IV | Farm Labor and Farm Expendltures XI | Color, Race, and Tenure of Farm
V | Farm Taxes, Cash Opcrator.
Rent. XII | Economic Class of Farm.
VI | Livestock and Livestock Products. XIII | Type of Farm.

Volume I —Irrigation of Agricultural Lands.—State reports with data for counties and drainage basins
and a summary for the United States, including number of enterprises, irrigation works and equipment,
source of water, new capital investment since 1940, cost of irrigation water, number of farms and acreage
irrigated, and quantity of water used for irrigation purposes.

The State reports will be issued as separate parts of Volume IIT as follows:

Part Sate Part State
1| Arizona. 10 | Nebraska.
2 | Arkansas and Oklahoma. 11 | Nevada.
3 | California. 12 | New Mexico.
4 | Colorado. 13 | North Dakota and South Dakota.
5 | Florida. 14 | Oregon.
6 | Idaho. 15 | Texas.
7 | Kansas. 16 | Utah.
8 | Louisiana. 17 | Washington.
9 | Montana. 18 | Wyoming.

Veolume IV-—Drainage of Agncultura.l Lands.—State reports with statistics for counties and a summary
for the United States. One part only. Data on land in drainage enterprises, number and types of enter-
prises, cost of drainage, indebtedness, assessments, and drainage works.
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DRAINAGE OF AGRICULTURAL LANDS

INTRODUCTION

History of the census of drainage.—This volume presents statis-
ties relating to drainage of agricultural lands in the United
States, as gathered in each of four censuses. The first census of
drainage in the United States was taken in 1920, the second in
1930, the third in 1940, and the fourth in 1950. All four censuses
were taken as of January 1,

The data obtained in the 1950 enumeration are given in detail

for counties, States, and for the United States. Comparative data
for counties are usually given, when available, from the Census of
1940. All available comparative data for States and for the
United States are presented from all censuses.

Legal basis for the 1950 Census of Drainage.—The act providing
for the fifteenth decennial census, approved June 18, 1929, states in
part: “A census of population, agriculture, irrigation, drainage,
distribution, unemployment, and mines shall be taken by the
Director of the Census in 1930 and every 10 years thereafter.”
The Census of drainage in 1950, as in 1940 and 1930, was taken in
accordance with that provision.

The act of Congress providing for the fourteenth decennial cen-
sus (1920), in the paragraph defining the scope of the census of
agriculture, stated in gpart: “Inquiries shall be made as to the
quantity of land reclaimed by . . . drainage and the crops pro-
duced; also as to the location and character of . . . drainage en-
terprises, and the capital invested in such enterprises.” No pro-
vision for inquiries regarding drainage was made in any previous
census act, and nothing comparable to a census of drainage had
been taken before 1920.

Scope of the censuses of drainage.—Prior to 1950, all organized
drainage enterprises, regardless of size, were covered in each
census of drainage. A report was secured for each enterprise that
had constructed drainage works which were still serving agrieul-
tural lands or that had contributed to the capital invested in
existing works. All unorganized drainage operations on agricul-
tural lands of 500 or more drained acres, conducted by individuals
or cooperative groups, were also covered. For 1950, it was de-
cided to restrict the enumeration, as nearly as possible, to drained
agricultural areas of 500 acres or more, regardless of whether they
were in an organized enterprise or represented a private operation.

The decision to limit the 1950 Census of Drainage to enter-
prises of 500 or more drained acres was based on the following
facts: In 1940, there were 79,220 reports secured in the Census
of Drainage. Many of these represented enterprises which had
been superseded by later enterprises.* Although these superseded
enterprises were no longer in existence, the works which they had
constructed were still serving to drain agricultural lands or these
enterprises had contributed to the capital invested in existing
works. Of the 79,220 total, 41,691 were less than 500 acres in.size.
Of approximately 133 million acres in all enterprises in 1940, only
9 million acres were accounted for by enterprises under 500 acres.
Thus, slightly more than half of the enterprises containing about
seven percent of the land in enterprises were represented by these
small operations. In 1940, about 87 million acres of land were
drained. The difference between 133 million and 87 million repre-

136,857 of the 79,220 reports received in 1940 represented superseded

enterprises.

sented lands which were drained by more than one enterprise.
Considerably more than one-half of the land in enterprises of less
than 500 acres was shown to be in overlapped enterprises.

CoMPARISON OF DRAINAGE ENTERPRISES UNDER 500 ACRES WITH
Arr ENTERPRISES: 1940

| t
Percent| Percent | Net land |Percent
Ttem Nb’if' of (aAc;?) of drained of
total S total || (acres) | total

All enterprises..._..... 79,220 | 100.0 |[132,828,451 | 100.0 ||86, 967,030 100.0
Enterprises under 500

BCTES. oo ooceccmecemeee 41,691 52.6 || 9,065, 810 6.8 || 4,378,743 5.0
Enterprises of 500acresor |

pasle) J TR 37,520 47.4 {123,762, 641 93.2 ||82, 588, 296 05.0

It is both expensive and difficult to gather information from
individuals or officialy for small acreages of drained lands.
These items are more pronounced for those enterprises which
have been superseded. As was shown in the preceding tabula-
tion, many of the small enterprises have been superseded by
later enterprises. For that reason, it was decided, in advance of
the 1950 Census date, to eliminate enterprises of less than 500
acres from the enumeration. As mentioned, the exclusion of the
very small enterprises has a material effect on the number of
enterprises covered, but has only a minor effect on the number
of drained acres.

Enterprises which have drained agricultural lands have not
always been organized primarily for drainage, for example, some
irrigation enterprises. In 1950, the enumerators who were
charged with the responsibility of securing a drainage question-
naire for irrigation enterprises having their own drainage were
often unable to obtain the required information concerning the
area and location of the lands benefited by drainage. Nor could
they readily secure an allocation of costs, collections, and in-
debtedness for the drainage works separately from the irriga-
tion works. Because of this difficulty, some of the 1950 informa-
tion concerning drained lands is lacking in completeness. How-
ever, figures for the area of drained land have been supplemented
by data secured on the questionnaire for the census of irriga-
tion. The tables carry appropriate footnotes or explanations
where the data are incomplete or have been supplemented.
Drainage data obtained from the 1950 Census of Irrigation are
included for all irrigation enterprises which had any drained
land at all. In other words, the restriction of 500 or more drained
acres was not applied to irrigation enterprises having their own
drainage. (The term “irrigation enterprises having their own
drainage” has been loosely applied in presenting the tabular mate-
rial for drainage. The data shown for such enterprises include
any privately drained lands within the irrigation enterprise, pro-
vided, of course, such areas were reported.)

Drainage enterprises were enumerated in 40 States in 1950.
Enterprises were enumerated in New Jersey and New York for
the first time. The eight States with no drainage enterprises,
for the purpose of the census, are the New England States and
Pennsylvania and West Virginia.

x



x DRAINAGE OF AGRICULTURAL LANDS

Procedures.—Early in the preparation for the 1950 Census of
Drainage, technical assistance of drainage specialists in several
other government agencies was obtained. These specialists—
from the Bureau of Agricultural Economies and the Soil Con-
servation Service of the United States Department of Agriculture,
the Bureau of Reclamation of the Department of Interior, and
several members of the Agriculture Division of the Bureau of the
Census—comprised a Subcommittee of the Joint Census-Agricul-
ture Committee formed for recommending plans and question-
naires for the 1950 Census of Agriculture and related subjects.
The Subcommittee made recommendations as to the size of drain-
age operations which should be included in the enumeration
and as to the type of questions which should be included in the
questionnaire. In the main, its recommendations were accepted.
Some changes in the content of the questionnaire were made as
a result of later field testing.

In counties of Ohio, Indiana, and Michigan, nearly all the
drainage enterprises have been organized as county drains and
there has been considerable overlapping of enterprises. This
overlapping has been due to the fact that much of the mainte-
nance work on existing ditches has been done by including most
or all of the land of an earlier enterprise into a new project and
then assessing the costs of cleaning the ditches or otherwise
improving the drainage works against the benefited lands of the
new project, including those lands in the earlier enterprises.
There are many counties in which the sum of the areas of all
enterprises is several times as large as the area of the land actually
drained. When there is a large amount of overlapping and also
many small enterprises, as is the case in these three States, it
would be a long and costly job to plot all the assessed land in
each active enterprise as well as many inactive enterprises in
order to determine the total acreage of land in enterprises.

Therefore, a small-scale field test was made in 1949 in Ohio
and Indiana to determine in part whether a satisfactory method
of enumerating overlapped drainage enterprises had been
developed. Additional testing in these two States, and also in
Illinois, was performed to ascertain the adequacy and adapta-
bility of the preliminary draft of the drainage questionnaire.

In this preliminary field test, it was learned that in most of
the counties having county drains, there are county maps showing
the land in drainage enterprises, These maps were usually pre-
pared by the county engineer or other qualified person, The
existing maps and the special knowledge of county engineers

. or surveyors as to the location of the drained lands could be used
to best advantage if overlapped lands in enterprises could be
eliminated from the enumeration. This elimination would greatly
reduce the cost of both field and office work. In part, it was for
this reason that it was decided to treat the drained lands of each
county, in States having a predominance of county drains, as a
single enterprise. In other words, only one questionnaire was
filled per county in such States.

Most of the overlapped enterprises, and also those under 500
acres, are in the three States of Ohio, Indiana, and Michigan,
The same economies which prompted the Census to use one
questionnaire per county in these three States 1éd to the use
of one questiomnaire per county in Delaware, Iowa, Kentueky,
Minnesota, Oklahoma, North Dakota, and South Dakota. This
group of ten States has been designated as “county-drain” States,

although in Delaware the predominant form of drainage
orgamzation is the drainage district.

In order to treat the drained lands of a county as though they.

comprised a single enterprise, it was necessary to change the
drainage questionnaire which had been designed for general use
to a shorter form for use in the county-drain States. Because of
the fact that data were gathered in less detail and on a county-
wide basis in some States, and for individual enterprises in
other States, it has been convenient to group the statistics for
the States reporting drainage into two totals, those for the

“county-drain” States and for the “drainage-district” States, The
short form of the questionnaire for use in the county-drain States
was designated as “D-1”" and the longer form for use in the drain-
age-district States was designated “D-2.” (A facsimile of each
of these two questionnaires is presented in the Appendix to this
volume. )

Just prior to the taking of the 1950 Census of Drainage, a
separate listing was made from the individual 1940 reports for
each county in the United States, showing the names of all enter-
prises within the county having 500 acres or more of drained
lands. Also, the name and address of the individual, board, or
company controlling the enterprise was listed. The original list-
ings were later given to the enumerators assigned to the respective
counties for their guidance in securing reports for the 1950 enu-
meration. The lists were recognized as being incomplete for
1950, For those counties which had no known enterprises. ##
was necessary to be sure that they would not be overlooked in
the 1950 canvass if enterprises of 500 acres or more presentlv
existed. To preclude the overlooking of enterprises in such
counties, the Director of the Census communieated with appro-
priate officials in all 48 States prior to the date of enumeration
to ascertain whether organized drainage enterprises did exist
within such counties. (A facsimile of the Director’s letter js
ineluded in the Appendix to this volume.)

As a further aid in building-up a listing of the counties in
which the enumeration was to be conducted, the Washington
Office of the Soil Conservation Service was requested to have
its Regional Soil Conservationists supply a list of all cooperative

© or group drainage enterprises of 500 acres or more to which they

had rendereded technical assistance. The names of these enter-
prises were added to the county lists already prepared. (A
facsimile of .the listing form.is also fqund in the Appendix to
this volume.)

Some of the first enumeration in county-drain States was done
Ly the technicians of the Agriculture Division of the Census, but
as the enumeration progressed, it was necessary to employ and
train enumerators for this work. The training consisted of one
or two days of group instruction in which the questionnaires and
the enumeration .instructions were studied. Additional training
was given on the job as the enumerators did their work.

In areas in which irrigation technicians were employed to
enumerate irrigation enterprises, these technicians also were

~trained to enumerate drainage enterprises in their respective

areas.

Special drainage supervisors were employed to supervise the
drainage enumeration in the other drainage-district States.
They were given a week of instruction. Supervisors then held
3-day training schools for enumerators. Training consisted of
gaining some understanding of drainage in the States in which
the enumerators were to work, and of the drainage questionnaire
and instructions, and of practice in plotting drainage enterprises
on county maps. After the classroom instruction, the enumers-
tors were sent out in pairs to enumerate a few enterprises.
After their work was reviewed by the supervisor, each enumerator

was made responsible for the enumeration of drainage in speci-
fied counties.

Drainage enterprises were thus enumerated by trained drain-
age enumerators. Some enumeration was done by the super-
visor in counties in which the number of enterprises was small
or where the enumeration was complex. The data were obtained
from authentic sources, such as officials of enterprises, county
engineers, drainage companies, and county records. Each

enumerator was provided with a county map on which to plot
each enterprise.

In county-drain States the mumber of drained acres for each
county was usually obtained by plotting the drained areas on
maps furnished the enumerators for such purpose. Sometimes
this mapping was facllitated by copying from existing maps in the



INTRODUCTION ‘ X1

office of the county engineer or surveyor. The instructions pro-
vided that plotted areas should then be reviewed by the appro-
priate official. In many instances it was necessary to plot the
drained lands from legal descriptions found in the records relat-
ing to individual enterprises. In a few cases, when records were
lacking or inadequate, the county engineer, or other official ac-
quainted with drainage, determined the drained areas from his
general knowledge. The plotted areas were later measured in
the Washington Office by use of a planimeter. If the drained
area was readily ascertainable from county records this measure-
ment served as a check on the accuracy of the plotting. If the
drained area was not ascertainable from the county records this
measurement served to obtain the total area of drained lands for
the given county.

In drainage-district States, the number of acres in each enter-
prise was entered on each individual drainage questionnaire by
the enumerator. The acreage and location of the enterprise were
then plotted on a map of the county. These plotted areas were

also later measured by use of a planimeter. Again, this measur-

ing determined whether the acreage of each enterprise, -as en-
tered on the questionnaire, and the area and location of the
enterprise, as plotted on the county map, were in reasonable
agreement.

As was explained under the topic “Scope of the Censuses of
Drainage,” the enumerators who had the responsibility for. secur-
ing drainage questionnaires for enterprises which had been or-
ganized to irrigate land, as well as to drain land, were unable to
obtain satisfactory figures for the drainage questionnaire. For

" that reason, the drainage data obtained from the 1850 Census of

Irrigation have been substituted for those which were wanted
but were unobtainable on the drainage questionnaires. The
drained lands for irrigation enterprises having their own drain-
age have not been mapped. The approximate location and ex-
tent of such lands are indicated on the various maps.

Much information of value to the census of drainage was made
-available by the Federal Land Banks in regions where drainage
districts are of importance. The drainage data procured from
the several Federal Land Banks contributed to the accuracy of
the census of drainage and helped to expedite the enumeration.

After the drainage questionnaires were received in the Wash-
ington Office, they were examined for consistency and complete-
ness and prepared for tabulation. By correspondence with drain-
age officials and others, an attempt was made to supply signifi-
cant omissions and resolve discrepancies for many of the larger
enterprises. The information was then tabulated manually for
the individual counties and States.

Presentation of statistics.—All of the available statistics for
drainage collected in 1950 are presented in this volume.

- After the separate State reports showing county statistics had
been issued, in preliminary form, totals for the United States
were compiled and issued in a preliminary release. The statistics
‘contained in the preliminary releases are now incorporated in this
final volume.

The first eleven tables in this volume are summary tables. In
these eleven tables, totals are given for the United States when
data are available for all States. Likewise, totals are given for
the 30 drainage-district States and for the 10 county-drain States.
A few of these tables also present totals for the separate States.

Following the eleven summary tables, additional tables are
presented for the 30 drainage-district States, in alphabetieal

order. These are followed, in turn, by tables for the 10 county--

drain States, likewise in alphabetical order. There are three
State tables and one county table for each of the drainage-district
States and two State.tables and one county table for each of the
county-drain States. This arrangement of tables has been made
necessary because some data are available only for the drainage-
district States. Ior Illinois, Missouri, Florida, and Louisiana,
two additional State tables present data for pumping plants

showing kind of power, capacity in horsepower, and land served;

also, kind of pump, capacity in gallons per minute, and land
served.

In the Appendix are facsimiles of both the D-1 and D-2 Drain-
age Questionnaires used in 1950, Instruetions for Enumerators,
and the County Listing. Sheet for Drainage Enterprises. The
letter to the appropriate official in each of the 48 States inquiring
as to whether organized drainage enterprises existed in his State
is also reproduced in the Appendix.

This volume does not contain a synopsis of the drainage laws
of the separate States. In the report for the 1940 Census of
Drainage, such a synopsis was presented for 38 States, along with
a chart showing the principal features of their laws and also
of the laws under which drainage enterprises may. be organized
in the other 10 States. Laws pertaining to drainage have not
been reviewed since the Census of 1940 and, therefore, an up-to-
date synopsis is not available for presentation in this report. It
was assumed that the one prepared for 1940 was reasonably com-
plete and adequate for purposes of the 1950 Census.

Comparability of data.—Since each of the four drainage cen-
suses was taken as of January 1 of the census year, and since
the data obtained are not subject to seasonal fluctuations, the
figures in this report would be fully comparable if all other
factors had been equal. However, as stated previously, there
has been a change in coverage whereby organized enterprises
of less than 500 acres were largely excluded from the enumera-
tion in 1950 as contrasted with earlier years. This would affect
the number of enterprises far more than the number of acres
covered in the enumeration.

Under the topic “Procedures” it was explained that in county-
drain States use was made of existing county maps showing the
location of drained lands. Also, that in a few cases, the county
engineer’s knowledge was utilized in preparing such county maps.
In either case such mapped drained areas may have included a
few enterprises of less than 500 acres although the general plan
of operation called for their exclusion. This over-all method
of procedure may have given a slightly larger acreage shown as
drained than would have been secured if each enterprise had
been separately plotted. However, the total area of enterprises
of less than 500 acres either included or excluded were usually
not large enough to affect materially the total area of drained
lands in a given county.

Also, it has been pointed out that in the States with the largest
total number of enterprises and with the largest number of
enterprises of very small size, viz, the county-drain States, the
number of enterprises was not secured for 1950, In the county-
drain States the information was secured at the county level and
not for each separate enterprise. Again, comparability, particu-
larly for the areas of drained land and financial items, has been
affected by the substitution in 1950 of data secured in the census
of irrigation in 17 irrigation States for data which were not
obtained satisfactorily in the census of drainage.

For the county-drain States a comparison was made of the
counties for which drainage data were secured in the censuses of
drainage and of irrigation. It was found that the latter census
had enumerated some drained lands in several counties in North
Dakota, South Dakota, and Oklahoma which had -not been
enumerated in the census of drainage. The areas of such drained
lands have been included in the drainage data in this report for
the counties affected. Corresponding financial data, of course,
are not available for those projects. Footnotes to the appropriate

tables indicate which counties have had such additional informa-.
tion supplied.

Prior to the 1950 Census, information had been secured for the
amount of capital invested regardless of whether made many
years ago or in a more recent period. The capital invested was
supposed to represent the original cost of the drainage works, in-
cluding all expenses incident to organizing the enterprise, and
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similar costs for extensions and enlargements but not expendi-
tures for repair, maintenance, or operation of the works or enter-
prise. Costs of superseded enterprises were supposed to be in-
cluded if the drainage works were still in use. The total of all
prior costs is not only difficult to obtain but also it seems to have
little worth because it combines a dollar spent in a year when it
had high purchasing power with a dollar spent in a year when it
had a smaller purchasing power. '

For the 1950 Census, it was decided not to attempt to obtain
total costs back through the years from the beginning of the en-
terprise, but rather to confine costs to the 10-year period begin-
ning with 1940. Further, for the 1950 Census, it was decided not
to attempt to allocate costs between capital expenditures on the
one hand and operation and maintenance expenditures on the
other hand. An allocation of costs between capital and operation
and maintenance has not been made by many drainage enterprises.
A division of the expenditures into these two components was,
therefore, not considered feasible.

The tables in this report have been prepared in such manner as
to show the total capital costs incurred prior to each census date
until 1940. They also show the total annual costs (capital and
operation and maintenance) incurred for each year of the suc-
ceeding 10-year period.

The 1940 to 1949 data on the cost of construction and operation
and maintenance are not entirely comparable for the county-drain
States and the drainage-district States. This is due to a change
in instructions to enumerators which provided for the exclusion of
payments on principal and interest on bonds or other debis in the
costs of construction and operation and maintenance figures for
the drainage-district States. Such payments were included in the
county-drain States.

DEFINITIONS AND EXPLANATIONS

Basie definitions and general explanations for use in the
enumeration were incorporated in the D-1 and D-2 Drainage
Questionnaires and in the Instructions to Enumerators, copieg of
which appear in the Appendix. The definitions and explanations
which follow should be helpful in interpreting the statistics whieh
appear in this publication.

The census of drainage relates only to the drainage of agrieunl-
tural lands.

Drainage of agricultural lands is the act or process of drawing
off an excess of water for the purpose of improving the condition
of the land. It is accomplished by means of underground con-
duits, pipes, or tiles; by open or covered trenches in the surface
of the ground; or by pumps operated to lower the ground-water
table. Land protected from overflow by levees, dikes, or embank-
ments is not considered as drained land unless some form of
drainage works has been constructed on the protected land.

A drainage enterprise, for the purpose of the 1950 Census, is
an area of 500 acres or more:

(a) Organized as one drainage district; or

(B) Assegsed for the same public drain; or

(¢) Drained by works operated as one undertaking under
private or corporate ownership.

A questionnaire was required for each drainage enterprise in
the following States, called herein drainage-district States:

Alabama Louisiana North Carolina
Arizona Maryland Oregon
Arkansas Mississippi South Carolina
California Missouri Tennessee
Colorado Montana Texas

Florida Nebraska Utah

Georgia Nevada Virginia

Idaho New Jersey ‘Washington
Illinois New Mexico ‘Wisconsin
Kansas New York Wyoming

If an enterprise was located in more than one county, a separate
questionnaire was prepared for each county.

- In the following States one questionnaire was filled for each

county as though the drained land in each county representéd one
enterprise:

Delaware Michigan Oklahoma
Indiana Minnesota South Dakota
Iowa North Dakota

Kentucky Ohio

These lagt-named States are referred to as county-drain States,

" Approximate land area—A considerable part of the increase
in the approximate land area for all drainage States, in com-
bination, and for the 30 drainage-district States, in combination,
is due to the inclusion of more States in 1950 than in 1040. For
any given State or county, the approximate land area reported for
1950 is, in general, the same as that reported for 19040. A change
in the figures for an individual State or county since 1940 repre-
sents an actual change in boundary. The figures for 1940 rep-
resent a complete remeasurement and for that reason may be at
variance with the flgures shown for 1930 and 1920.

Land drained.—The term “Land drained (net)” as used in the
tables is intended to include only the actual acreage of land
drained. If a given acre of land had been included in more than
one drainage enterprise it has been counted only once in the
“Land drained (met)” figure for the geographic area in which it

‘18 located. This term, “Land drained (net),” has not been used

for the 10 county-drain States and the counties thereof. It was
necessary to use the word ““(net)” in connection with the words
“Land drained” in all other areas to clarify a subtotal figure for
the item “Included in two or more enterprises (overlapped).”
The amount of overlapped acreage was not secured in the 10
county-drain States; in such States, therefore, the term “Land
in drainage enterprises” was used instead of “Land drained
(net).” In the previous census reports a total was given for
“Land in drainage enterprises” which répresented a combined
total for all enterprises even though a particular acre wes
counted more than once,

Overlapping of drainage enterprises means that some land
has been assessed in more than one enterprise. Overlapping may
have come about from one of several causes. As has been pointed
out, one of the reasons for not enumerating individual drainage
enterprises in county-drain States was that clean-out or other
maintenance work on existing drainage ditches was often ac-
complished by the formation of a wholly new enterprise. The
succeeding enterprise may have included the same land or more
acreage or less acreage than was in the original enterprise.
Another type of case representing assessment of lands in more
than one enterprise has been the organization of a subdistrict
within the confines of an existing enterprise for the purpose of
constructing some additional drainage works of localized benefit.
The cost of the new works is assessed only against the land
benefited by the new works. Such a subdistriet may be admin-
istered by the same officials as the main or parent district or by
wholly different officers. Again, subdistricts may be organized to
construct or install all the drainage works for a particular parcel
of land within the boundaries of the main enterprise. In this
latter case the main or larger enterprise would probably provide
the outlet canals for the drainage water of the subdistrict.

A few drainage enterprises included acreage in more than one
county. In the case of cross-county projects, the acreage in
each county was secured in the enumeration and was tabulated
in like manner.

It should be remembered that the drained acreage which was
tabulated and mapped in 1950 was somewhat smaller than would
have been the case if the same procedure had been followed in
that year as in 1940 and earlier censuses. The exclusion of most
projects of less than 500 acres in 1950 is one of the changes of
procedure tending to make the 1950 acreage smaller than for
earlier years, Another is that for irrigation enterprises in 1940
and earlier years it was assumed that the assessment for costs of
drains installed on only part of an irrigation project was made
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against all of the land in the {irrigation project. The total of
the land assessed for irrigation in the irrigation project was
tabulated and mapped rather than the acreage on which drains
had been installed. In 1950, only that part of the irrigation

enterprise actually served by drainage works was tabulated and-

mapped. The part of the 1950 drained acreage which was se-
cured from the census of irrigation is shown separately in the
tables. Along with each such total is presented the total area
of irrigated land in the identical irrigation enterprises having
their own drainage.

Number of enterprises.—The number of enterprises was not
obtained for the 10 county-drain States. For the other States
the number represents separate draindge undertakings in the
State or county, exclusive of those dissolved, abandoned, or en-
tirely superseded by later organizations. Subdistricts that have
been reported separately from the main or parent district have
been counted as independent enterprises. Old enterprises have
been included in the census if they still have authority to maintain
the drainage works or if the works are still providing drainage.

Intercounty enterprises or joint-county enterprises were enu-
merated as if the part of each county were organized separately.
In 1950, the total number of enterprises per county is shown,
but in the State total each enterprise is counted only once re-
gardless of the number of counties in which parts of it are
located. )

Type of enterprise—Drainage districts, county drains, and
township drains are enterprises organized under general or spe-
cial State laws for obtaining equitable cooperation among land-
owners who will be benefited by the same drainage works. A
drainage district is governed by officials elected or appointed for
that particular enterprise. A county drain is governed by county
officials who manage the affairs of all enterprises in the county
organized under the same statute. Township drains are managed
by township officials, as county drains are managed by county
officials. In these three types the costs of each enterprise are
assessed, almost universally, against the property benefited and
more or less in proportion to the amounts of benefits.

The distinction made between drainage districts and county
drains was not applied universally in the States. In Iowa, for
example, "all of the enterprises are classed herein as county
drains although they are drainage distriets. In some other
States, the term “district” is used locally, even in the statutes, for
enterprises classed differently in this report.

State projects are administered by State officials. The cost
of each such enterprise is divided between the State and local
interests according to a method provided in the statute, which
commonly considers the relative amounts of land owned by the
respective interests. For 1950 this type of drainage enterprise
includes enterprises operated by State institutional farms,

In the Western States much of the drained land is located in
irrigation enterprises which were chartered to do both irrigation
and drainage work under one organization. However, in some
cases, land in an irrigation enterprise is drained. by a separate
drainage enterprise organized in a manner similar to that used
in the nonirrigation States. These drained lands may be in an
enterprise incorporated for the purpose of providing drainage or
they may be owned by an individual who coustructed his own
drainage works. In the case of irrigation enterprises having
their own drainage, the cost of construction and operation and
maintenance of the irrigation works is usually far greater than
that for drainage. Separate records are seldom kept for the
various expenditures which are included in an over-all cost for
both drainage and irrigation. The area of such drainage projeets,
in censuses prior to 1950, was assumed to be the total acreage
assessed for both the irrigation and the drainage work combined
although in many cases the land actually drained was only a
small part of this total area.

The inquiries on the drainage questionnaire relative to the

land actually drained and those relative to finances were So in-
adequately answered in 1950 that it was decided not to use the
drainage questionnaire submitted for irrigation enterprises that

- have their own drainage but to use instead area data secured

in the 1950 Census of Irrigation.

The data taken from the irrigation questionnaire showed the
land actually irrigated in 1949, and the portion of this land

“which was served by drainage works. The land actually irrigated

doubtless varies from year to year, but it is believed that this
variation is not great and that the acreage shown approximates
the acreage assessed for both irrigation and the drainage works.
However, the drained land in some irrigation projects represented
improvements made by individuals and net by the organized
irrigation enterprise. In such cases, all of the irrigated land
would not be subject to assessment for drainage.

The number of acres drained in irrigation enterprises, as
shown herein, is 4,109,573, whereas the irrigation census shows
4,372,817 acres of drained land within irrigation enterprises.
This difference is made up as follows:

: Fignre shown :
State Figure shown | 5 Fiotontion | Difference
herein cansus
Total.. oo SO 707, 147 470, 391 263,244
149, 758 159, 807 10,049
83,750 99, 654 15,904
473, 639 710,930 - 237,291

The difference represents separately organized drainage en-
terprises serving irrigated lands.

The irrigation enterprises having their own drainage were
determined in the following manner: In the Washington Office
the drainage questionnaires covering the irrigated lands were
matched with the census of irrigation questionnaires for the same
geographic locality. If the name of the enterprise which had
been entered on the drainage questionnaire was the same as that
on the irrigation questionnaire it was assumed that the enter-
prise had its own drainage. In such cases, the drainage ques-
tionnaires were usually incomplete and often carried a statement
that the costs of drainage and other required items of informa-
tion could not be properly allocated. If the land represented by
a drainage questionnaire and an irrigation questionnaire over-
lapped in any degree, and the name of the enterprise was not
identical, it was assumed that the irrigation enterprise did not
have its own drainage. In the latter case, the irrigation ques-
tionnaire was not used to supplement the drainage data. In such
cases, the drainage questiomnaire seemed to be more completely
filled.

In the three previous censuses, the land in drainage enterprises
included the full assessed area of irrigation enterprises that had
their own drainage works, but in the 1950 Census, only the
acreage (rained is included in the totals for land in drainage
enterprises, If this change in procedure had not been made, the
acreage shown for land in drainage enterprises for the 1950 Census
would have been somewhat greater,

All 17 States in which the census of irrigation was conducted
and which were not treated as county-drain States reported some
land in irrigation enterprises which had their own drainage. The
three irrigation States of North and South Dakota and Oklahoma
were treated as county-drain States and, in general, no separate
data are presented by type of enterprise for them.

The Federal irrigation enterprises having some drainage are
projects constructed by the Bureau of Reclamation or the Office
of Indian Affairs of the Department of the Interior. In 1940, the
classification of enterprises by type was generally made accord-
ing to method of control or management, but developments by the
Bureau of Reclamation that had been turned over to water users
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for operation were tabulated as Federal. In 1950, the enterprises
turned over to water users by the Bureau of Reclamation, were
included in the nonfederal classification which in effect reduced
the comparability for Federal enterprises by 38 enterprises and
613,997 acres.

Commercial developments, as the term is used in the census of
drainage, are those drainage enterprises established for the pur-
pose of developing lands for sale, without organization under
drainage laws. Many are organized under general corporation
laws.

A cooperative or mutual drain is a joint effort by two or
more land owners to drain their farm land. There has been no
legal organization for the particular enterprise.

Individual-ownership enterprises comprise drainage undertak-
ings by individual owners, each for his own farm, or by two
or more owners operating a single farm as partners without
organization under statute law.

Cost of construction and operation and maintenance.—The cost
of construction and operation and maintenance is shown for
the peried January 1, 1940, to December 31, 1949. This term
includes capital items such as legal services and other costs of
organization, engineering, rights-of-way, damages, construction
of new works, improvement of old works, purchase of drainage
works, etc. Included in operation and maintenance are such
items as clean-out of open ditches and tile drains, maintenance
and repair of levees, pumping plants, and other works. used in
draining land, and the cost of operation of drainage pumping
plants.

The totals for cost of construction and operation and mainte-
nance do not include expenditures attributable to drainage for
those irrigation enterprises having their own drainage. The
account books of such enterprises do not usually differentiate
between costs for irrigation and costs for drainage. As men-
tioned heretofore, an attempt was made unsuccessfully in the
census of drainage to secure an allocation of costs for irrigation
enterprises having drainage which should represent expenditures
for drainage.

In the county-drain States, enumerators were instructed to
include payments on principal and interest on bonds or other
debts in the cost of construction and operation and maintenance

figures. In the drainage-district States such payments were not
to be included. ‘

Capital invested.—In censuses prior to 1950, the capital invested
in drainage enterprises prior to the date of the census had been
secured. Data for this item were not obtained in 1950.

Capital invested represented the original cost of the drainage
works, including all expenses incident to organizing the enter-
prises and similar costs for extensions and enlargements, It
did not include expenditures for repair and maintenance or for
operation of the works. Costs of superseded enterprises were
included if the drainage works were still in use. For the smaller,
especially earlier, projects in which construction of ditches was
done largely by the land-owners without compensation from the
enterprises, it was impossible to include any cost or value of the
labor supplied.

“Funds collected for drainage” and
ness.”—Data for annual collection of taxes and other special as-
sessments to meet the cost of draining agricultural lands were
secured in the 1950 Census of Drainage for each of the years
1640 through 1949. No comparable annual data are available
for previous 10-year periods. However, in the Census of 1940
the amount of drainage taxeg and special assessments was ob-
tained for 1 year, viz, 1939.

The amount of outstanding indebtedn
prises was secured in both the 1
These figures relate to December 3

“Outstanding indebted-

ess of drainagé enter-
950 and 1940 enumerations
1 of the year preceding the

census date. Such data afford a partial indication of the finan-
cial condition of drainage enterprises. Also, they Qﬂet an op-
portunity to test, to a limited degree, the reliability of the
drainage statistics gathered in the two censuses, as indicated by
the following projected simple bookkeeping equation :
indebtedness cost of construction tax collections indebtedness
at beginning+and operation and=andspecial  --at end of

of period- maintenance assessments period

The four items listed in the assumed equation need to be
supplemented with others before it could be said that there is an
equation at all. It is for convenience and simplicity only that
the alinement of the four terms, as given above, is called an
equation. If data are substituted for the various terms there
should be a rough indication of whether the financial data
gathered in the last two censuses are fairly comparable, ' If this
test is applied to geographic areas the equation should be reason-
ably in balanee without taking into account other factors. For
the United States the total outstanding indebtedness for all of
the drainagé enterprises on December 31, 1939, was, $187,745,272.
During the next decade, 1940 to 1949, the cost of construction and
operation and maintenance was $179,033,770. These two
amounts total $316,779,042. The funds collected for drainage
during the same decade amounted to $209,919,061. When the
.$63,422,954 indebtedness on December 31, 1949, is added to this
latter amount the total is $273,342,015. The two sides of the
equation do not balance by $43,487,027 as herewith shown:

$187,745,2724-$179,033,770=$209,919,061 - $63,422,054
(4-$43,437,027)

An assumption has been made that cash and other reasonably
liquid items on hand serving either as a working fund or as a
sinking fund did not vary enough to affect either side of the
equation materially. That may not have been the case and no
data were collected in either of the last two censuges to throw
any light on the subject.

For the United States as a whole, there may be several other
reasons why there is a lack of balance in the assumed equation,
First, the number of enterprises included in the 1950 enumera-
tion was not as large as in 1940. It is believed that the exclu-
sion of many enterprises of less than 500 acres in 1950 did not
affect materially the financial items. Many of the small enter-
prises have been superseded by later enterprises and many of
those still functioning, no doubt, have no debt. Again, in the
irrigation States, the amount of indebtedpess at the close of the
10-year period; 1940 to 1949, did not include the obligations of
irrigation enterprises having their own drainage. The indebted-
ness figure for the beginning of the decade (secured in the 1940
Census) included the whole indebtedness of irrigation enter-
prises having their own drainage even though all the debt was
not applicable to the drainage works of such enterprises. If the
indebtedness at the beginning of the period could be decreased or
that at the end of the period could be increased, to effect com-
parability in the recording of the obligations of irrigation enter-
prises, the two sides of the equation would be nearer in balance.

Again, if any capital or operating costs are paid for out of
general public funds, not out of taxes and other special assess-

ments for drainage, there should be an unbalance in the relation-
ship of the four factors outlined.

Reflnancing of the obligations of drainage enterprises hag also
had the effect of causing a lack of balance in the assumed equa-
tion. This has come about through a forced or mutually agreed
upon decrease in the indebtedness or, as occasionally happens, the
State or a city or other public organization has assumed a portion
or the whole of the indebtedness of a drainage enterprise and has
paid off such obligation from the general revenues.

The inclusion of debt service items (payments on principal and

interest) in the cost of construction and operation and mainte-
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nance for the 10-county-drain States has caused the second mem-
ber of the equation to be too large. This would cause an unbal-
ance in the flgures for the United States and for the States
wherein this procedure was followed.

A factor which operated in the opposing direction was that pay-
ments for interest on indebtedness have been included in the gen-
eral term “collections.” To the extent that this was not offset by
the inclusion of such amounts in costs, the residual needed to bring
the two sides of the equation into agreement was not as high as
would otherwise have been the case.

For the foregoing reasons, there is no conelusive proof as to the
reliuability of these financial items. For most individual enter-
prises, they seem to have bzen reasonably well reported in the
two censuses. However, for a few geographic areas where several
of the factors making for lack of comparability can be eliminated,
the two sides of the projected equation are far from being in
agreement when the four specified items are considered. For ex-
ample, in Illinois, which is not a county-drain State nor an irriga-
tion State, it seems that the expressed relationship of the four
items does not nearly meet the requirements for an equation. Not
many small enterprises were included in Illinois in 1940 which
were excluded in 1950. Likewise, it is believed that there was not
a great amount of indebtedness in Illinois which was refinanced
in the 10-year period. The data for Illinois are:

36,974,400+ $16,860,472=817,869,185--$2, 858, 644(+$3,107,043

(indebted- (cost of (tax collec- (indebted- residual)
ness at construc- tions and  ness at end
beginning tion and special of period)
of period) operation assess-
and main- ments)
tenance)

Principal purpose of drainage.—Three mutually exclusive pur-
poses for the drainage of agricultural lands were recognized in
the 1950 Census. The purposes were: (¢) Reclamation or im-
provement of land, (b) Protection of land against overflow, and
(¢) Removal of alkali or seepage from irrigated land. The first
purpose includes the reclamation of land hitherto too wet to
be profitably farmed. This included swampland reclaimed as
well as other lands already in farms but too wet for farming.
The removal of excess water from the soil surface and from the
soil root zone is essential to erop production, to good grazing, and
for soil fertility. ‘

The protection of land against overflow refers to those in-
stances where drainage works were installed to protect lands

from inundation at times and with such frequency as to make
' farming impractical.

The third purpose of drainage, removal of alkali or seepage, is . ‘

closely related to irrigation. Alkali lands can be reclaimed by
irrigation and drainage. The seepage from irrigation ditches
must normally be removed by drainage ditches. Waterlogged
soil is a common hazard of irrigation, This type of drainage is
confined almost entirely to the Western States. Data for the
purpose of drainage were obtained only for the 30 drainage-dis-
trict States. However, this information is not available for the
irrigation enterprises having their own drainage.

To reclaim and improve land was the principal purpose of

drainage on 89.7 percent of the land in enterprises in 1950. Pro- -

tection of land against overflow was the purpose of drainage on
7.6 percent of the land area. Removal of alkali and seepage
from irrigated land was reliorted as the reason for drainage of
the remaining 2.7 percent of land in enterprises. In 1940 almost
twice as much land was protected against overflow as in 1950,
In 1930 about the same acreage was protected against overflow
as in 1950, Less land was reported drained for the purpose of
removing alkali and seepage from irrigated land in 1950 than in
1940 or 1930. This was probably because the whole area of
irrigation enterprises was enumerated in 1940 and 1930, whereas

only the drained portions of irrigated enterprises were included in
the 1950 Census of Drainage.

Drainage works—Open ditches of a drainage enterprise include
all open artificial drainage channels and all natural watercourses
improved for land drainage that were being maintained or used
by the enterprise.

Tile drains include all covered drainage conduits of earthen-
ware, concrete, or other materials maintained or used by the
enterprise.

Levees and dikes do not include spoil banks thrown up in con-
struction of ditches unless the embankments were particularly
designed and constructed to act as levees. Conversely, bolrow
pits resulting from construction of levees are not included as
drainage ditches unless particularly designed and constructed as
part of the ditch system.

Drainage wells pumped for dramage are those operated to ob-
tain drainage by lowering the ground-water table, They are not
sumps into which surface water is discharged by open ditches.
The use of such wells is confined almost entirely to the irrigated
lands of the arid West where seepage and alkali conditions may
cause much damage.

Pumping for drainage is required where river floods or other
conditions do not permit gravity flow of water from the land in
the enterprise rapidly enough to avoid causing injury. Pumping
enterprises, as classed herein, are all those which operate pumps
for drainage during any part of the year. Few enterprises per-
form all their drainage by pumps.

Area served by pumps is the acreage in enterprises that re-
quires pumping any part of the time.

For the 1950 Census of Drainage, pump information is shown
only for Florida, Illinois, Louisiana, and Missouri. In nearly all
States with irrigation, some of the land served by pumps is located
in irrigation enterprises which have their own drainage. Since
data for such irrigation enterprises were not usable from the
census of drainage it was not possible to show pump information
for most of them. Also for the 10 county-drain States, no provi-
slon was made for questions relative to pumps on the D-1
questionnaire.

Drainage condition in year preceding census —-The condition
of land drained is directly related to crop production. Of the
46,545,617 acres in drainage enterprises in the 30 drainage-dis-
trict States, approximately 25 million acres were reported as hav-
ing good drainage, 9 million acres had fair drainage, and 12 mil-
lion acres Liad poor drainage.

GENERAL DISCUSSION

Distribution of land in drainage enterprises.—The drainage of
agricultural lands was reported in 48 States in 1950, 38 States
in 1940, 35 in 1930, and 34 in 1920. In the 1950 Census of Drain-
age upprokimately 103 million acres of land were reported
drained, as compared with 87 million in 1940, 84 million in 1930,
and 65 million acres in 1920. Of the 103 million acres of drained
land reported in 1950, about 51 million acres are in the 30 drain-
age-district States and the remainder in the 10 county-drain
States.

The 1940 total of 87 million acres included the entire area of
{rrigation enterprises which did their own drainage but in some
instances -only a small part of this entire area was actually
drained. The 1950 total of 103 million acres drained included
only those portions of such enterprises as were actually drained.

The irrigated lands in some cases are drained by separately
organized enterprises, whereas in other cases the irrigation enter-
prises do both irrigation and drainage as a part of their water-

'control'program. If the entire assessed area of enterprises doing

both irrigation and drainage had been included in the 1850
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Census, as was done in the three earlier censuses, the total area
in enterprises in 1950 would be considerably greater.

The 1950 Drainage Census includes all enterprises which had
begun construction of works prior to January 3, 1950. This pro-
vision for including unfinished projects made little difference
in the total amount of drained land in any State except Louisiana.
In that State many of the parishes had adopted a system of
parish-wide drainage during the 10-year period prior to January
1, 1950, and had done some construction. In some parishes only
a small amount of drainage work had actually been done before
the census date.

The inclusion of such parishes largely accounted for the in-
crease of land in enterprises from approximately 4,220,000 acres
in 1940 to 12,162,000 acres in 1950. If this parish-wide system
of drainage had not been established prior to 1950, it is estimated
that the total land in Louisiana enterprises would have been
approximately 5 million acres instead of over 12 milllon acres
as shown.

Location of enterprises.—~Ag shown by the accompanying map,
the greatest portion of land in drainage enterprises is located in
the North Central States and Lower Mississippi Valley. The
States with the largest drained acreage in 1950 were Loulsiana
with 12,161,665 acres drained, Minnesota with 11,269,962 acres,
Indiana with 11,017,709 acres, and Michigan with 10,194,439 acres.
Qr the States with drainage, the smallest acreage was reported in
New Jersey, which had 11,206 acres. This was followed in order
by Virginia with 45,460 acres, New York with 56,465 acres, and
Alabama with 76,671 acres. The following eight States reported
less drained land in 1950 than in 1940: Arizona, California, Dela-
ware, Idaho, Montana, Nebraska, New Mexico, and Wisconsin.
Six of these eight States have irrigation enterprises. Some prob-
able, or at least possible, reasons for the reduction of land in en-
terprises are: (a) in 1940 the total area of irrigation enterprises
having drainage was included in the census, but in 1950 only those
parts of irrigation enterprises which were actually drained were
included; (b) abandonment or dissolution of enterprises; (c¢)
lands of drainage enterprises transferred to State or Federal con.
trol for reforestation or wild-life conservation; and (d) in the
earlier censuses all organized enterprises were included, whereas
in 1950, many enterprises of less than 500 acres were excluded.

Number and size of enterprises.—As was explained under the
topiec “Procedures,” it was expedient to divide the States with
drainage into two groups, the county-drain States and the drain-
age-district States. For the 10 county-drain States, one D-1
questionnaire was filled for each county rather than for each sepa-
rate enterprise. In the county-drain States, almost all drainage
enterprises are managed by the county government, For this
reason, in part, all enterprises within the county were enumerated
as one. Therefore, the number of enterprises in these States is
not available.

In the 30 drainage-district States, there were 14,066 drainage
enterprises in 1950, as compared with 9,403 in 1940, In 1950, Cali-
fornia had the highest number of drainage enterprises with 2,047,
followed by Florida with 1,889, and Illinois with 1,433.

The classification of the land in drainage enterprises, by size
of enterprise, has been made on the basis of the sum of the areas
in the individual enterprises without a deduction of land in
more than one enterprise. Drainage enterprises of less than
500 acres in 1950 totaled 8,273 or 58.8 percent of all enterprises
in the 30 drainage-district States. However, these enterprises
had only 1.1 percent of the land drained.’ According to the
established procedures, all of these small projects should repre-
sent irrigation enterprises having their own drainage. This is
consistent with the data collected in the census of irrigation, Of
approxXimately 124,000 irrigation enterprises recorded in the
census of irrigation, about 113,000 represented single-farm enter-
prises. These single-farm enterprises had fewer than 13,000,000
irrigated acres, or slightly more than 100 acres per farm. At
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the other extreme of the size classification, 12 enterprises with
500,000 acres and over had 22.3 percent of the total drained land
in 1950.

Period of organization of enterprise.—The date of organization
for drainage enterprises is shown in table 1. During the period
1940 to 1949, there were 1,263 drainage enterprises organized
to provide drainage for about 14 milllon acres. Of the 47 million
acres in drainage enterprises in 1950 in the 80 drainage-district
States, 5.0 percent of the acreage was in enterprises organized
before 1900. There was some acceleration in the next decade,
1900 to 1909, when newly-formed enterprises accounted for 10.4
percent of the presently drained acreage. The highest percentage
of the presently drained area is in enterprises which were or-
ganized in the period 1910 to 1919, with 33.1 percent of the total,
The percentages for the next three decades were 14.2, 6.8, and
380.8, respectively. (See the topic “Distribution of land in drain-
age enterprises” for a part of the reason for the high proportion
organized during the last decade.)

Financial status of enferprises.—The number of enterprises re-
porting -arrearage indebtedness declined from 656 in 1939
to 73 in 1949. The amount in arrears decreased from $36,835,380
in 1939 to $4,994,840 in 1949. This improvement in financial
position was influenced by two factors: (e) the enterprises had
ten relatively favorable years in regard to agricultural price
levels between 1939 and 1949 to pay off amounts in arrears: and
(b) the 1950 drainage figures do not include such statisties for
irrigation enterprises having their own drainage.

The area delinquent in drainage taxes.increased from 6,092,018
acres in 1930 to 8,650,332 acres in 1940, then declined to 1,490,288
acres in 1950. The same factors mentioned above, which were
believed to have been operative in reducing arrearage between
1939 and 1949, probably also worked for reduction in delinquency
in drainage taxes during the last decade.

Drainage works—Drainage works consist primarily of three
types of construction: open ditches, tile drains, and levees.or
dikes. The drainage works on 95.0 percent of all the agricultural
lands of the country had been constructed prior to 1940.

TaBLE A.—DRAINAGE WOREKs CONSTRUCTED BEFORE AND

AFTER 1040
Total Constructed | Constructed
before 1940 after 1040
Item

+ Per- : Per- : Pet-
Miles cent Miles cent Miles cent
All construetion. ... 219, 581 | 100.0 208,679 } 95.0 | 10,902 | &0
Open ditches.___ -| 155,453 | 100.0 146,152 | 94.0 6,301 6.0
Tile drains.... - 86,316 | 100.0 55,734 | 99.0 . 581 14
Leveos and dikeS.. oo veeen.. 7,813 | 100.0 6,793 | 86.9 1,020 ) 131

Of the 1,020 miles of levees and dikes constructed in the 1940
to 1949 decade, 661 miles were built in Florida. The increase
of levees and dikes since 1940 is probably due to the increase of
pumped land in the past ten years in several States, especially
Florida and Louisiana, :

In the 1940 to 1949 period 9 times as many miles of open ditches
were constructed as miles of levees and dikes and 16 times as
many miles of open ditches as miles of tile drains. The con-
struction of tile drains by organized enterprises has declined
materially since 1930.

All of the 40 drainage States have constructed open ditches, and
in Alabama, Delaware, Maryland, Oklahoma, and Virginia no
otber type of drainage works was reported.

The use of tile drains is most common in the Corn Belt States
of Iowa, Indiana, and Ohio. They have more miles of tile
drains than the total of all the other 37 States. The only other
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sizabble amount of tile drains is Minnesota. There

v
Lv: ’Qtages of tile drains, viz, (¢) the maintenance cost
'le!lthat of open ditches, and (b) they do not impede

oOf farm machinery in flelds. The use of tile to

:2‘511 Qitches usually requires large sizes of tile with a

ra(’tors is first made, the cost of the work may exceed

Crived -
T Qilces are used primarily in those States in which
18.nds need to be protected from the overflow of
TS ox from cosstal water. Pumped lands are usually
by Qikes.
bas the greatest mileage of drainage works of all kinds
e, pollowed in order by Ohio and Michigan. These
€S @ lso have the greatest mileage of open ditches.
20a, and Ohio lead all States in miles of tile drains.
11n01s Louisiana, and Missouri have the most miles
nd Qikes.

' Puanmps—The number of enterprises reporting the use

B 1950 was 378. A comparable figure is not available -

YUt 279 enterprises were reported in 1930 and 190 in
: Area served by pumps was 1,606,586 acres in 1950,
OMewwhat smaller than the area reported in 1940 and
8 decline in acres served by pumps-is due to the fact
Ono Pumping data were secured from irrigation enter-
15 their own drainage, whereas in 1940 and 1930 the
mped by irrigation enterprises doing their own drain-
namerated and included in the total. The acreage
UMM rs in nonirrigation States decreased by 5,701 acres
' Paust decade. The States with the largest acreages
pPumps in both 1940 and 1950 in the order named are:

I1lin ois, Florida, Louisiana, and Missouri. The land
amps in California in 1950 amounted to 694,023 acres;

315,363 acres; in Florida, 293,124 acres; Louisiana,
res ; and Missouri, 67,217 acres. Pumped lands for
i thwat do their own drainage are not included for

350 Drainage Census, information for pumping units is
vy for the States of Illinois, Missouri, Louisiana, and
1 located in the humid portion of the United States.
11l of the irrigation States having pumped lands, some
1 served by pumps is located in irrigation enterprises
their own drainage work. It is not possible to show
ls for these States. Also, the questionnaire used in
nty-drain States made no provision for inquiries rela-
nps.
eved, however, that the pump tables for the four States
above will provide useful data showing the kind of
» kind of power, and rate of runoff now used in the
tates. These tables show that in the Missouri-Illinois
res, <centrifugal pumps are used far more than any
T his is because these pumps are well adapted to the
h 1ifts occasioned by flood stages in the Illinois and
. RRiwvers. The mean annual rainfall in this area is
Lehes.
er wuisedin the Missouri-Illinois area is predominantly
1l-coxmbustion type. This includes Diesel engines and
>n engines using either oil or gasoline for fuel. The

-53 — 2

Caypital investment. Unless careful study of the

use of electric power appears to be decreasing in thlS ﬁeld Some .
steamn power is still in use. :

The pumping enterprises in Louisiana are located in the south-
ern part of the State. The Iand served by pumps has increased
45.7 percent in the past 10 years. Power to operate the pumps
is supplied mainly by internal-comibustion engines, although
some electric and steam power is still in use. Nearly all the
pumping is done with either the centrifugal or axial-flow type of
pumps, with the centrifugal type predominating. .

The total pump capacity reported for Louisiana in 1950 was
4,283,000 gallons per minute.: This is equivalent to 23.9 gallons
per minute per acre served, or a depth of 1.27 inches in 24 hours.

* The capacity reported in 1940 showed a total of 5,055,600 gallons

per minute equivalent to 41.0 gallons per minute per acre served,
or a depth of 2.17 inches in 24 hours. This is apparently too
high, It is probable that 1.27 inches in 24 hours is more nearly
correct.

In Florida most of the land served by pumps is in the Lake
Okeechobee-Everglades Region of southern Florida, which is
largely peat lands. The fall of the large outlet canals is approxi-
mately 0.2 foot per mile, and it iS necessary to pump practically
all the peat lands used for agricultural purposes. However, the
pumping lift is low, averaging less than 5 feet. Also, about 60
percent of the annual rainfall of 55 inches occurs during the
4-month period of June to September. During most of this period,
farming activities are at a minimum and the amount of pumping
can be greatly reduced on lands given to truck crops.

Practically all pumps are so arranged that they can pump either
to or from the land served, thus keeping the water tables at a
fairly uniform depth. The term “water-control” is commonly
used, as this includes either raising or lowering the water tables
as conditions may require. By far the greater amount of
pumping, however, is for the purpose of drainage or reducing the
water table. The need for pumping into the land usually occurs
in February or March when the raipfall is very light and the
spring crops are being planted. ‘

In the Florida pumping area nearly all the pumps are of the
axial-flow type. This includes both the large screw pumps and
the smaller type of propeller pumps which commonly range from
10,000 to 30,000 gallons per minute. The maximum pumping lifts
vary from 5 to 9 feet, but the average lifts will usually be from
4 to 5 feet. During much of the time when the rainfall is light,
and Lake Okeechobee is at a low level, very little or no pumping
is needed for drainage. v

Power to operate the pumps is furnished almost entirely -by
internal-combustion engines of either the Diesel or ignition type.
Only a very small amount of electric power is used.

The land served by pumps in Florida kas increased from
185,693 acres in 1940 to 293,124 acres in 1950, an increase of
57.9 percent. The reported pump capacities average 28.6 gallons
per minute per acre served, or a depth of 1.53 inches in 24 hours.
The average pump capacity reported in 1940 was 18.2 gallons per
minute per acre, or a depth of 0.96 inch in 24 hours. There has
been some increase in the capacity of pumps relative to the area
served in the past 10 years, but some of this difference is probably
due to the fact that the capacity reported for the pumps is often
greater than the amount actual measurements would show.
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LAND IN DRAINAGE ENTERPRISES, BY STATES: NUMBER OF DRAINAGE ENTERPRISES AND LAND IN DRAINAGE
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COST OF CONSTRUCTION AND OPERATION AND MAINTENANCE, 1940 TO 1949, WITH COMPARISON
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Table 1.-NUMBER OF DRAINAGE ENTERPRISES, LAND AREA, FINANCIAL DATA, AND DRAINAGE WORKS, FOR ALL
DRAINAGE STATES: 1950, 1940, 1930, AND 1920

[All censuses taken as of Jan. 1]

Item 1950 { 1940 1930 L 1920
ALL DRAINAGE STATES
LAND AREA
Approximate land area for States having drainage (see text).,..,.... et erarta et ersaatirrastanthes acres, . 1,819,883,520 1,785,118,720 1,743, 699, 840 1,717,932,160
Land drained (ML), . ... ..iuuuienrenrnerecarsernernnrannes et e e e e acres 102,668, 331 86,967,039 84,408,093 65,495,038
FINANCIAL I1TEMS'
Cost of construction and operation and maintenance Jan. 1, 1940 to Dec. 31, 1949,...,............. dellars,, 179,033,770 | xXXXAXXXXXXAXAXX | XXAXXXXXXAXXXXXX | XXIXHXKXKKKXXXXXX
Cost of new drainage works Jan. 1, 1940 to Dec. 31, 1949 23,872,422 | XXXXXXXXXXKXXXKX [ XXXXXXAXXXXXXXKK | XXXXXXHXHXXKXXXKX
Capital invested prior to date of census,.................. XXX XXKXXXXXXKXX 691,724,519 680, 250, 255 372,273,567
Funds collected for drainage Jan. 1, 1940 to Dec. 31, 1949. 209,919,061 | xxXXXXXXXXXKXKKX | XXXXXXXXXXXXXXIK | XXHXXXRXNCXXKXKKX
Outstanding indebtedness Dee. 31, of year preceding census,..,.,.... 63,422,954 137,745,272 ") (*)
~DRAINAGE WORKS!
Completed since Jan. I, 1940, ...........00vvunnunnnn. e, e open ditches,.miles,, 9,301 | x300COKNOKAXKKK | XAXXOCXXXAKHXKKX | F0XXAXXXLEKXI0K
tile drains..miles.. 581 | XIUXXXXXXEXXKXKX | XAXXXXXKXXKXXXXK | XXHXKKXXLXAXAXKXK
levees and dikes, miles,, 1,020 | XKXXXXXXXXXXKXXX | XXXXXXXXXKXKXXXK | XXXXXXXXXEXXAKKXX
Completed prior to date of census,............covevuennese e e e, +....open ditches,.miles., | xxxxxxxXXXXXXXXX 146,152.3 138,673.0 107, 468,2
tile drains,.miles.. | xXXXXXXXAXXXXNX 55,734.0 55,031.9 42,3117
levees and dikes, .miles,, | xxxxxxxxxxxxxxxx 6,792.9 6,539.5 3,509.8
30 STATES?
NUMBER OF ENTERPRISES AND LAND AREA
Approximate land area (see text), acres 1,481,769, 600 1,447,021, 440 1,406,192, 640 1, 380, 424, 960
Drainage enterprises (including irrigation en number 14,066 9,403 (*) *)
Land drained (net)..........cooiiviiiiiiiiniiiinni.s acres 50,655,190 39,872,238 36,687,719 22,981,273
Included in 2 or more enterprises (overlapped).. acres 3,962,516 5,335,049 4,956,436 1,375,943
By dra;nage enterprises (organized separately from’ irrigation enterprises), acres 46,545,617 35,724,094 34,123,634 3215743 346
By irrigation enterpuseS‘ ................................... Cerererraea. acres 4,109,573 4,148,144 2,564,085 338,128
Total irrigated land in such 1rngaclon enterprises® acres 8,359,152 6,156,084 *) (*)
CLASSIFICATION OF LAND IN ENTERPRISES
Drainage condition in year preceding census:! )
Good drainage (no loss of cultivated erops)............ccouvurn.. .....number of enterprises reporting, . 4,676 (*) . (*)
acres, 24,969,512 30, 270, 286 26,443,718 (*)
Fair drainage (frequent loss of cultivated crops),..................... number of enterprises reporting,, 3,031 (*) (* (*)
acres, . 9,176,046 3,429,844 5,902, 865 (*)
Poor drainage {unfit for cultivation),.....,..... e e e number of enterprises reporting,, 2,115 *) * (*)
acres, , 12,400,059 6,172,108 4,341,136 *)
Type of enterprise:3
Drainage diStrict, . .......ocvveriierneeirnennnns R RN reeee s ...number of enterprises, 3,210 . * *)
acres, 33,530,379 34,164,779 32,511,512 20, 235,010
State drainage project of enterprises,, 7 (* (*) .
dcres, 31,336 1,223 2,136 604,500
County drain,......oiivieiiiiiiinnn... P P number of enterprises, . 152 bl
acres, | 9,850,748 476,833 645,112 243,669
Township drain, .. .....coiuiuiiiiiiiiiin e beaaseneresnes . number of enterprises., 190 . N T TR SO Oon
acres, . 323,783 161,439 166,025 | ...oiiiiiiiennn,
Commercial development drainage project,,,., DN number of enterprises, , 19 *) *)
acres, , 153, 652 71,696 68,077 192,328
Cooperative or mutual drain,. ... ... ... ..ot e number of enterprises, . -3 N O *)
acres, , 1,409, 494 ................................ 10,000
Individual ownership drain,, ... ... . i eiieiiniine i i i eiereanans nunber of enterprises,. 516 *) *) (*)
acres,, 1,100,979 812,124 716,580 375,056
Irrigation enterprises having their own drainage: .
From Census of Irrigation.........c.ivvevuninniirinneennnnss e, number of enterprises, 59,054 4,398 *) *)
acres drained, 4,109, 573 3,876,683 3,699,866 1,516,131
Federal, ... ..,., e e e e number of enterprises,, *) *) (")
acres drained. 598, 319 (") (" )
Nonfederal.........., v, P number of enterprises.. 59,024 (*) (*) (*)
acres drnlned., 3,510,754 (*) (*) (*)
From Census of Drainage.........ooceeniuiieniiinineeeiuinennsiinernrienaneens number of enterprises,, | xxxooxaxxoerxx *) *) *) .
acres drained, | XXXXXXXXXXXXXXKX 4,148,144 2,564,085 338,128
Federal, . ... i i e of enterprises., | XXxXXXXXXXXXXXXX ) ™) *
acres drained,, | XXXXXXXXXXXXXXXX 1,863,047 (*) 162,928
Nonfederal of enterprises,, | XXxXxXXXIXXXXXXXXX ()] ()
acres drained,, | xxxxxxxexXXXXXX 2,285,097 *) 175,200
Other types of drainage enterprises,,.,........... e .....number of enterprises., 25 (*) *
acres, 145,246 36,000 14,192 62,383
Prineipal purpose of drainage:}!
Reclamation or improvement of land.,.............c.ceuveruvnnnnennnnns number of enterprises reporting.. 4,510 (*) » (*)
acres, , 41,758,508 29,362,406 29,586,871 *)
Protection of land against overflow, . ............c.'evevneninnnnnnn. ...number of enterprises reporting.. 248 (*) (* ’ *)
X acres, , 3,516, 380 6,149,612 3,786,293 )
Removal of alkali or seepage from irrigated land,,...,.......... RPN number of enterprises reporting, . 267 (*) *) (*)
acres,, 1,270,729 4,360,220 3,314,555 *)
Period in which organized:!
1940-1949. .. ... cou.us e e et ety ., .number of enterprises reporting, . 1,263 | XAXXXXXXXXXRXXXX | XXXXXXXKXXXKXXXK | XXXXXXXXXXXXKXKXX
acres drained,, 14,351, 735 XXXXXXXKXXXXAAXK | XXXXXXKXXKXXKXKXK | HKXXXXXXXXXXKXXXXX
19301980, L\ttt e e DY number of enterprises reporting. . ( KXAXXKLXKHXKKKKK | KXHKXXKKXKKXXXKKX
acres drained.. 3,057, 135 2,757,083 | XxxxxxxxxxxXxXXX | YXXXXXKXXKXXKXXXX
19261929, ... 0.l L TR T LT L LT L T ..number of enterprises reporting, . 924 =) ™) XXXXXXKXKKKIKKXKK
acres drained.. 6,601,915 9,045,010 6,888, 556 | XXXXXXXXXXRXAKNX
1910-1909. 4 covie e e P PP TPt nunber of enterprises reporting. . 1,369 N (*) ()
acres drained,. 15,404, 483 19,562, 047 15,328, 461 612, 463,488
1900-1909. . .0 iiiviiiir it e e s number of enterprises reporting., 675 "y * )
acres drained,, 4,826,336 6,129,598 11,536,542 67,056, 675
Before 1900......... R e besesaesresensintonenns number of enterprises reporting,, 466 *) - *)
acres drained.. 2,304,020 2,378,500 2,934,160 62, 403,246

See footnotes at end of table.
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Table 1.-NUMBER OF DRAINAGE ENTERPRISES, LAND AREA, FINANCIAL DATA, AND DRAINAGE WORKS, FOR ALL
DRAINAGE STATES: 1950, 1940, 1930, AND 1920—Continued

[All censuses taken as of Jan. 1]

Item 1950 1940 1930 1920
30 STATES 2—Continued
FINANCIAL ITEMS!?
Cost of construction and operation and maintenance Jan. 1, 1940 to Dec. 31, 949, ., number of enterprises reporting., 3,426 | xxxxx3XXXXK | XXXXXKXXKXK | XXXXXXXXXK XK
dollars,, [ 110,231, 630 | XXXNKXXXXXX | XXXXXXXXXXX | XXXXXXXXXXXX
Cost of new works for lands not previously drained Jan. 1, 1940 to Dec. 31, 1949........... number of enterprises reporting,, 983 | XAXXXXKXKKK [ XXXXXXXXXKX [ XXXXAXXKIXKX
. . . dollars., 16,288, 346 | XXXXXXXXXKX | XXXXXXXXXXX | XXXXKXXX XXXX
Capital invested prior to date Of CONSUS... .. ... . ..iiiieerenniianeee ittt asas et e e entreanaeauannananareens dollars., |xxxxxxxxxxx | 411,479,389 | 394,682,416 | 188,850,022
Funds collected for drainage Jan. 1, 1940 to Dec. 31, 1949., of enterprises reporting.. 3,471 | XXXXXXXXXKX | XXXXXXAXKXX | XXXAXKXXXXIK
i ) dollars.. |144,415,544 | XXXXXXKXXXX | XXXXXXXXXXX | XXXXXXXXKXXX
Cutstanding indebtedness Dec. 31, of year preceding CeMSUS, . ... .......ceeveeeeoiraneonnnnans ,,number of enterprises reporting., 696 1, 664 *) (*)
) dollars.. | 52,893,483 { 126,542, 465 (*) (*)
Indebtedness in arrears Dec. 31, of year preceding census...............eeeeeneernnnenns ,..number of enterprises reporting,, 13 656 (*) (*)
. 4 ] dollars,, 4,994,840 | 36,835,380 ™) *)
Area delinquent in drainage taxes Dec. 31, of year preceding Cemsus, . ... ........coeevemeennn. number of enterprises reporting,, 358 1,167 1,150 {*)
acres. ., 1,490,288 8,650, 332 6,092,018 (*)
DRAINAGE WCRKS!
Completed since Jan. 1, 1940, . ... iuuiureeinur et oreee s rannerennsnnneaenasons open ditches, number of enterprises reporting,, 1,065 | xxxxxxxxxxx | x
miles, . 7,817 [ XXXXXXXXAKX | XXARXXXKKKK | XXXXXXXKXXXX
tile drains..number of enterprises reporting., 65 | XXXXXXXXXXX | XIKXKXXXXKK | RHHAXHKXXXXKXK
miles,, 135 | XXXXXXXXXXX [ XXXXEXXXXXX | XXXXXXXXXKXX
levees and dikes,.number of enterprises reporting., 146 | XXXXXXXXXXK | XXXXKXKKAKK | XXXXXXXXKXXX
miles, , 965 | XXAXXKXKKXX | XXKXXXKKKXX | KXXXXHXXXXKK
Completed prior to date Of CERSUS,.........ccveeeneuiieviinrreroeerinens e P open ditches..miles.. |xxxxcxxxxxx 59,927.5 53,182.1 28,705.5
tile drains..miles,. | xxxxxxxxxxx 8,471.1 8,501.8 6,120.6
) levees and dikes..miles,, | xxxxxxxxxxx 6,170.5 6,109.6 3,246.3
Drainage wells. ... ...l [P e e e e number of enterprises reporting.. 10 *) 13 *)
) number of wells pumped, . 66 488 444 (*)
Lo B T i number of enterprises reporting,. 369 (*) 272 335
number of units operated, . 1,146 (*) 991 378
Area served by pumps.,, . ... ... 0ol e, PP s number of enterprises reporting,, 378 *) 272 190
acres.. | 1,696,586| 2,224,511 2,077,806 1, 260, 528
10 STATES?
LAND AREA
Approximate land area (S€@ LeXL). .. ... ..i.iiiines ierit ettt et e e et es R acres,. |'338,113,920 | 338,097,280 | 337,507,200 | 337,507,200
Land in drainage enterPrASEs.. ... .. ... . . viieniseeeensetonsinsteaeute ot e ee s it e et a e aeaan acres,, | 52,033,141 47,094,801 | 47,720,374 | 43,213,765
FINANCIAL ITEMS
Cost of construction and operation and maintenance Jan. 1, 1940 to Dec. 31, 1949................0uus P ,..dollars,, 68,802,080 | XXHXXXXKXAX | XXXXXXXXXXK | XXXXXXXXXXXX
Cost of new drainage works Jan. 1, 1940 to Dec. 31, 1949.. ...dollars 7,584,076 XAKX XXX XX
Capital invested prior to date of census,,.,.........c... ..dollars_, | xxxxcxcxxxxx | 280, 245,130 | 285,567,839 [ 183,423,545
Funds collected for drainage Jan, 1, 1940 to Dec, 31, 1949. . ..dollars ., 65,503,517 | XXXXXXXXXXX | KKXXKXXXXXXX | KXXXXXXXXXXX
Cutstanding indebtedness Dec. 31, of year preceding CEMSUS, ., ... ., . \..uesunersvenenneoennssnneseesnsesenenaesenenennns dollars,. { 10,529,471 11,202,807, *) (*)
DRAINAGE WORKS
Completed since Jan. 1, 1940, ......c0veviununnen. e open ditches..miles.. 1,484 | X0XXXXKKKAX | KXXXXXXKKXX | XXXXXXXXXXXX
tile drains, miles, . 446 | XXXXXAXXKXX XXX | XX X
levees and dikes,.miles,. 55| xx XX XXHXK:
Completed prior to date of census,..... ettt e e e et reneereteaeearaaarenanen open ditches. .miles. . | mooxoonoe 86,224.8 85,480.9. 78,762.7
tile drains, .miles.. | xxxxxxxxxxx 47,262.9 46,530.1 36,191.1
levees and dikes, .miles.. | xxxxxxxxxxx 622.4 429.9 263.5
*Not available. IData for ungatwn enterprises having their own dra.mage not included for 1950. 2Largely States with organized drainage districts and other corporate and
private enterprises. See text. 3Data noc available for drainage and for 1rr1gatwn enterprises for 1920, for Arizona, Nevada, New Mexico, and Oregon. (The total drained area
for these 4 States was 199,799 acres). 4Frem Census of Irrigation for 1950.. 5An interstate enterprise is counted in each State in which apartis located. It is counted only
once in the 30 State total. Date of organization not available for 1920, for all enterprises in Arizona, Nevada, New Mexico, and Oregon (199,799 acres); nor for 158,065 acres
in other States. 7County-drain States. See text.

Table 2—~ANNUAL COST OF CONSTRUCTION AND OPERATION AND MAINTENANCE COST OF NEW WORKS; AND FUNDS
COLLECTED; FOR ALL DRAINAGE STATES: 1940-1949

[Data are for calendar years]

30 States! 30 States!
All drain- 10 States? All drain- 10 States?
Financial items - age States || Number of (amount, financial items age States Number of (amount,
(amount, enter- Amount dollars) (amount, enter- Amount dollars)
dollars) prises (dollars) dollars) prises (dollars)
reporting reporting
Cost of construction and opera- Cost of new drainage works Jt‘m. 1,
tion and maintenance Jan. 1, 1940 to Dec. 31, 1949—Continued
1940 to Dec. 31, 1949, ,.............. . 1179,033,770 3,426 |110, 231,690 | 68,802,080 3,166,521 128 2,292,218 874,303
1945 to 1949, . 118,598, 835 3,054 | 75,474,470 | 43,524,365 B47,874 58 585,754 262,120
1949, .. 31,517,208 2,214 | 20,305,448 | 11,211,760 761,825 ‘55 552, B87 208,938
1948. .. 29,103, 462 2,133 | 19,222,181 | 9,881,281 668,364 38 485,030 183,334
1947, .. 23,635,739 2,022 | 15,224,054 | 8,411,685 595, 553 36 456,885 138, 668
1946. .. 18,868,027 1,853 | 11,645,339 | 7,222,688 1940 B 292,905 28 211,662 81,243
1945, .. ... | 15,874,399 1,671 9,077,448 | 6,796,951 ands collec;ed fB: drainage
1940 to 1944 ... | 60,034,935 1,879 | ‘34,757,220 | 25,277,715 an. 1, 1940 to Dec. 31,
1944, .. .| 13,754,850 1,582 8,135,637 | 5,619,213 1949, ., civviinenn R, PN 209,919,061 3,471 | 144,415,544 | 65,503,517
1943. 11,680, 225 1,577 7,043,661 | 4,636,564 B 128,136,671 3,103 { 88,218,831 | 39,917,840
1942, 11,622, 551 1,518 6,723,100 | 4,899,442 30,405,968 2,107 | 20,116,051 10,v289,9l7
1941, . 111,858,842 1,519 6,658,374 | 5,200, 468 28,090,532 2,072 | 19,551,283 8,539,249
1940, .. ovoveiiiinnn e, 11,118, 467 1,513 6,196,439 | 4,922,028 25,669,339 1,968 | 18,062,647 7,606,692
Cost of new drainage works . 24,077,324 1,792 | 16,740,225 7,337,089
Jan. 1, 1940 to Dec. 31, 1949......... | 23,872,422 983 | 16,288,346 7,584,076 19,893,508 1,650 | 13,748,625 6,144,883
1945 to 1949, P .| 20,705,901 899 | 13,996,128 | 6,709,773 81,782, 390 1,925 | 56,196,713 | 25,585,677
1949, 6,745,381 399 4,453,480 | 2,291,901 17,857, 447 1,574 | 12,352,386 5,505,061
1948, 5,480, 198 334 3,811,674 1,668,524 16,604,413 1,549 | 11,745,320 4,859,093
1947, 3,982,765 285 2,675,951 1,306,814 16,434, 645 1,534 | 11,257,936 5,176,709
1946, .. . .. 2,656,197 175 1,845,545 810,652 16,059,107 1,516 | 10,964,089 5,095,018
1945, o iu e 1,841, 360 106 1,209,478 631, 882 14,826,778 1,544 9,876,982 4,949,796

1Largely States with organized drainage districts and other corporate and priyate enterprises., See text. 2County-drain States. See text.




DRAINAGE OF AGRICULTURAL LANDS

Table 3—~NUMBER OF DRAINAGE ENTERPRISES, LAND IN ENTERPRISES, AND FINANCIAL DATA, BY STATES:

1950, 1940, 1930, AND 1920

Land in drainage enterprises!
Nnmb.er of
State A’;?EE:EE:E Qng:;;:;s’! * Total acres {net) X“cl\:ded(.icl:ei Zx;enlﬁrl;;x:;)”pris”
1950
w950 | 1940 1950 1940 1930 1920 1950 1940 1930 1B

Total 40 States.. . ... ............. 1,819,883,520 |  {*) (*y |102,688,331| 86,967,033 | 84,408,093 | 65,405,038 () 45,861,412 | 44,086,985 | 30,134,253
Total 30 Seates? ... . ... 1,481,769,600 | 314,066 | 9,403 50,655,190 | 39,872,238 | 36,687,719 | 22,281,273 | 3,962,516 | 5,335,049 | 4,956,436 1,375,943
Alsbama, .. ... ... 32, 689,920 10 1 76,671 28,045 | .ooeiin Loviviiis deciiiiinaes fer e [T IO
ATIZOBR. ... ..o 72,688,000 25 23 197,268 298,633 318,931 39,640 |.iieniennns 2,214 ... s e
ATKRRS&S. ... ... 33,712,000 844 346 | 4,701,095 | 4,592,738 | 4,631,155 | 3,479,591 629,514 | 1,040,561 | 1,133,653 363,221
Califernia . ... ... .. .. ...l 109, 313, 600 2,047 1,067 | 2,554,576 ) 92,667,194 2,233,714 130,39 (... ... ..., 88,563 60,354 s
Colerade. ... .. .. . ... ... 66,510,080 630 297 623,976 468,322 366,719 171,656 1,080 972 640 | . iuiiinninn
Florsda ..o i 34,727, 680 1,889 9481 6,083,676 | 5,699,022 | 5,954,934 | 1,637,073 { 1,103,349 764,424 | 1,418,693 122,868
GROTEIR, .. . ... 37,429,120 55 52 96,259 84,374 84,255 65,452 1 1iuiiirien faeeennns vie Lo e
Tdsbhe . 52,972, 160 79 250 436,171 659,136 375,464 64,642 |........ 15,39 |..... TP IR
BRass. .. 35,798, 200 1,433 1,695 5,370,825 { 5,091,364 | 5,032,682 3,909,049 299,963 805,760 709,234 181,550
Kamsas. . ... ... 52,548,120 121 132 156,988 258,113 257,169 93, 856 6,353 833 557 | iuinnt s
Lowisiana, . ...............ccieien.. 28,903,680 922{ 1,129 12,161,665 | 4,219,624 | 3,655,483 | 2,266,328 509,987 483,850 437,630 75,706
Marviand . ..., 6,327,680 93 126 323,815 183,337 | e s 41,853 7,585 foievinnns R U e
MaBRISSIBRI. . ... 30, 348, 800 441 2731 3,023,744 | 2,890,618 | 2,988,496 | 1,601,444 288, 315 236,252 171, 448 3,040
Messowry 44,304, 4D kit 2861 3,147,484 3,087,063 | 3,150,022 | 2,596,204 671,651 | 1,347,916 961, 548 508, 685
Montana . ... ... ........................ 93,351,920 404 239 289,189 372,661 167,629 168, 682 3,336 1,528 [cieevvniinn Lavennnnnns .
Nebraaka. ... ..o 49,064, 320 473 195 821,088 916,181 879,459 607,730 157,413 89, 360 14, 440 100, 720
Nevada ... .. .. ..., 0,264, 960 B2 44 251,154 153,373 162,980 15,949 b oviiieiin fevnineenan {onenneennes Lavnnnn e
New Jermey. . ... ... ... ... .. ... 4,814,080 5 o PR 1 R PP B A U (U (P AN
New Mexico, ... 7,767,040 223 169 244,961 305, 885 176,292 140,219 | ........ TR IO (P [UUTUU SO

New York. ... .. ......................... 0,684, 160 M. 56,465 | . vueninns e . v e FUTRU e
Borth Carelina. ., .. ... ... 31,422,080 413 246 | 1,128,509 825,576 679, 236 542,828 63,304 4,272 9, 200 9,600
ORegon, .. ... ... .. . ...l 61,641, 600 1,087 338 418,858 348,825 211,182 4,000 1. 5,090 {.oviuinn, SN o
Seuth Carelima . ..., ... ... 19,580, 160 45 24 249,011 204, 366 208,249 140,031 8,000 |........... B
Tennessee .. ... .l 26,855,040 151 155 615,838 601,592 593, 560 363,671 5,148 16,580 5,832 .. ...,
Texas .. ... | 168,548,320 543 180 5,794,786 { 4,218,850 | 2,883,356 | 2,166,128 134,831 312,320 {.eieiiiinin fiii s
Ueah 52,701,440 471 240 302,158 202,058 156,052 113,823 5,292 2,002 |..... P P
Vargiaia, 25,531,520 20 2 45, 460 15,714 15,042 R D R T,
Washington. ... ... ... 42,743,040 533 375 431,613 405,709 367, 242 94,924 20,907 27,631 27,609 10,553
WascoRSIRL L L 35,011, 200 206 396 514,700 716,203 892,713 794,569 1,720 11,790 2,985 ..ol

WYomiBR 62,403,040 109 175 325,981 312, 662 245,703 95, 414 S0 i 2,613[ ..., ... .
Toval 39 Staxeat. . 338,113,920} (% () 52,033,141 | 47,094,801 ] 47,720,374 43,213,765 () 40,526,363 | 39,130,549 | 28,758,310
Dekaware . ... ... ... 1,265,920 =) (") 352, 547 3950141 ... ..., (*) 458,548 | ...,.... N e
Tediana.. ... 23,171,200 () () 11,017,709 { 10,121,952 | 10,214,014 | 9,087,183 () 9,850,573 | 12,835,773 5,928,038
Tewa , 35,830,400 (%) ) 6,734,863 | 6,164,354 | 6,137,649 [ 5,224,478 *) 1,380,587 | 1,259,995 681,265

Reatueky .o 25,669,760 | () (*) 959,892 465, 770 585, 625 358, 480 ) 50,347 40,7830 ,...... ceee
Muchagan. ... . 36,494,080 (%) ™) 10,194,439 | 8,978,386 | 9,180,851 | 9,729,171 *) 7,091,887 { 5,851,841 6,037,307
Mismesots 54,205,760 0 (%) (%) 1 11,269,962 | 10,990,409 | 11,474,683 9,232,705 " 3,711,787 | 3,206,822 741,953
Nerth Daksta 44,834,560} (%) ) 1,572,220 { 1,376,041 1,094,142] 1,240,308 *) 464,740 89,240 [ ............
fdao 26,318,080 | (+) *) 8,923,362 7,729,261 | 8,165,494 | 8,107,204 =) 17,482,794 | 15,845,135 15:‘357,503
Oklahoma ... 44,241,220} (%) {*) 300,884 197, 646 170,158 12,150 ) B 1 IR e
Sowtk Dehota, . 48,983,040 ] () (O} 707,263 676,472 697,758 222,062 *) 35,100 { ........ 12, 139
See {octneres at emd of tabie, ’
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Table 3.~NUMBER OF DRAINAGE ENTERPRISES, LAND IN ENTERPRISES, AND FINANCIAL DATA, BY STATES:
1950, 1940, 1930, AND 1920~Continued

Cost of construction and operation and
maintenance Jen, 1, 1940 to Dec. ‘31, 1949%

Capital invested prior to date of
census (dollars)

Funds collected Jan. 1,
1940 to Dec. 31, 19495

Qutsta

nding indebtedness Dec. 31, of
year preceding censusS

Cost of new works
Total (for lands not 1950 1940
State previcusly drained) Nu:}f)er
Number Number 1540 1930 1920 prisca | Dollars Nunber Number
srieey | Doars | per | Doltars o e | mettens | e | Doblas
report- report- report- report-
ing ing ing ing
Total 40 States.,....... (*) | 179,033,770 | (%) 23,872, 422-| 691,724,519 |680, 250,255 | 372,273,567 | (*) | 209,919,061 | (%) 63,422,954 1 4,038 | 137,745,272
Total 30 StatesZ........... 3,426 | 110, 231, 690 983 | 16,288,346 | 411,479,389 |394, 682,416 | 188,850,022 | 3,471 144,415,544 696 | 52,893,483 | 1,664 | 126,542,465
Alabama........ooiouris ceeenn | 8 70,223 7 58,768 410,000 [........... e 7 71,744 1 7,500 1 41,000
ATiZONA. . eetveniie iy .. T P [N 1,119,242 | 1,875,100 414,425 2. 21,658 |eevrien |oviiiniiian 3 94,000
ArkBNSAS, 0 uiriiiiieiienenens 127 | 5,540,041 28 391,898 | 39,450,754 | 37,532,575 | 14,147,174 129 | 10,212,742 49| 3,806,107 139 | 13,234,878
California.,.c.oceviviunaennns 159 | 15,926,510 16 135,346 | 70,144,044 | 66,451,698 | 47,687,153 152 | 25,128,521 39| 3,807,651 90 | 17,123,185
Colorado,, .. .oooiivvnennnnnn. 47 773, 236 5 23,445 4,890, 317 4,358,866 1,081,875 47 1,196,111 13 217,100 38 1,853,395
Florida.....uviununnvannnnn tee 207 | 18,602,511 63| 2,707,207 | 43,356,692 | 45,487,795 | 13,846,807 217 | 25,509,403 51| 12,759,985 94 | 32,295,849
GeOrgiB, uvrresrnsrrnenannnnn 22 132, 354 22 107,104 | 2,064,840 | 1,918,525 794,585 22 132,354 14 332, 463 652 410,163
Idaho. . ..... PN 44 906, 297 12 132.952' 7,567,032 | 5,112,444 [ 1,668,569 44| 1,697,580 19 563,299 33 1,905,858
Illinois, ..oiuveiniinnnnnnn., 892 | 16,860,472 103 1,217,157 | 72,567,174 | 74,565,923 | 43,595,069 872 | 17,869,185 80 | 2,858,644 158 6,974, 400
Kansas. . .oooveenneiinnnnnennns 60 | 1,116,786 10 279,036 3,733,91§ 2,701,082 936,508 60 | 1,048,723 14 324,835 20 1,806, 105
Louisiana............ e 392 | 16,652,384 142 | 5,316,026 | 23,361,758 | 20,752,645 { 9,021,991 408 | 15,071,987 80 | 8,685,002 140 [ 10,797,537
Maryland,............. e 28 183, 309 22 129,578 43,914 Joiviiei e, . 30 139,158 12 30,698 [ .evvvre [ereriaiaannn
Mississippic...eeeieernnenens 345 | 5,702,914 156 441,404 | 23,259,677 | 23,601,443 | 7,076,164 367 | 9,218,457 92 | 3,052, 455 233 6, 688, 362
Missouri........ 225 | 8,281,620 | 9 114,063 | 49,050,414 | 47,340,174 | 20,723,128 223 | 14,046,370 70 | 2,657,882 169 8,174,365
MOntana, . .vvenrerereenannnns 25 462,260 9 167,830 | 2,827,835 | 1,879,296 664,990 25 481,803 8 139, 255 17 1,503,091
Nebraska....voeeeressenaennns 75| 1,583,019 27 757,990 | 7,578,999 | 6,847,070 | 4,588,578 77| 1,923, 660 6 203,883 36 1,278,621
Nevada............. P, 5 193,919 2 62,202 | 1,337,647 | 1,349,774 117,851 5 "193,919 1 4,000 5 648,856
New Jersey...c.ceveennnnnsnnns 5 39, 357 5 34,407 | iveinnninn Joveininieee Jovnnennns . 5 39,357 | iuiis |annenn U I P e
New Mexico...oueveereennnnn e 5 74,636 §.oooves | oeenns veeee | 5,722,121 | 3,279,371 | 1,710,796 5 393,026 3 77,000 13 3,900,967
New York 12 177,224 7 LTSN O Cieeees 13 479,623 3 78,400 | ....... e
250 | 1,438,698 158 737,994 | 5,467,906 | 4,719,079 | 3,623,518 251 1,416,418 8 150, 588 33 686,601
50 | 2,175,816 17 476,561 | 5,482,012 | 4,165,549 200,000 50| 1,982,961 19 841,119 30 1,781,706
33 319, 486 7 206,956 | 1,241,300 | 1,265,276 582,183 37 383, 460 7 40,072 24 636, 250
2 270,623 23 255,607 | 6,501,750 | 6,366,747 | 2,925,944 48 437,337 3 3,427 133 1,898,137
89 | 9,534,229 32| 1,822,245 14,047,181 | 12,002,949 | 5,700,805 96| 11,687,605 24 | 10,872,172 64 4,574, 165
30 836,973 13 29,181 | 4,869,273 | 4,772,000 { 1,005,473 29 918,616 4 31,400 18 2,769,190
Virginia...co.iiiieeieiiannaan 28 111,394 bl 95,794 201, 300 241,608 | .......... 28 RO 7 U 2 128,500
Washington........c.vvveeen., 131] 1,541,318 2 203,873 | 5,332,842 | 4,637,576 | 1,397,419 120 1,415,828 44 195,276 54 490,034
Wisconsin, . .oouivuoiseeannnnnn 92 610,918 15 296,176 | 4,254,586 | 6,207,278 | 4,163,055 83 604,729 16 84,654 39 392, 143
Wyoming. . ..oveveirnanens e 14 163,163 2 12,237 | 5,594,856 | '5,250,573 | 1,175,962 19 581,815 16 | 1,068,616 2 4,455,107
Total 10 States4........... *) 68,802,080 | (*) 7,584,076 | 280,245,130 |285,567,839 183,423,545 | (*) 65,503,517 | (*) 10,529,471 2,374 | 11,202,807
Delaware, ..o, .eeeeennens veees o) 173,300 { (%) 3,326 454,883 ... e L 120,096 [oovvver |vevnnnnnn . 6 1,271
e T *) 8,206,459 | (*) 785,767 | 47,540,385 | 54,110,854 | 31,147,682 | (*) 6,733,336 | (*) 221,102 266 429,245
Towa, ..vivnenaanen Ferereeeanas (*) 13,302,757 (*) 2,143,433 | 75,374,497 | 77,478,893 | 49,627,304 (*) 13,703,726 ) 2.498_.927 217 1,286,932
Kentueky. .ooyereen.. PR (*) 711,162 | (*) 44,832 | 4,947,994 | 5,357,633 | 1,521,725 ] (%) 801,518 | (*) 58,270 33 758, 606
Michigan,....oovvernerennss e *) 20,235,636 | (%) 2,556,472 | 40,412,251 | 37,677,084 | 24,683,715 (*) 21,324,715 | (*) 2,476,509 673 809,579
Minnesota, ... ) 18,301,583 | (*) 1,594,914 | 65,576,077 | 64,139,641 | 42,017,447 | (*) 15,991,688 | (*) 3,773,824 768 6,034,528
North Dakota.......cverunenens (*) 890,373 | (*) 245,364 | 3,673,336 | 3,148,919 | 2,208,049 *) 964,092 | (*) 182,591 5 184,096
Ohio....... e PR ) 6,189,421 | (%) 147,941 | 35,215,586 | 36,836,449 | 30,680,145 | (*) 5,117,42% | (%) 398,874 313 303,447
Oklahoma,..... RPN N *) 299,114 | (%) 62,027 | 1,971,350 | 2,283,598 76,415 { (%) 276,412 | (*) 197, 489 13 262,199
South Dakota......... e (*) 483,275 | (%) | .e.ieeenn 5,078,771 | 4,534,768 | 1,461,063} (*) 470,508 | (*) 721,885 2 1,132,904
:I;Z;lzggi;a?i:.ignbion enterprises having their own drainage.
2Largely States with organized drainage districts and other corporate and private enterprises. See text.

3An interstate enterprise is counted in each State in which a part is located.

4County-drain States., See text.
SPata for irrigation enterprises not included in 1950.

SRevised.

It is counted only once in the 30-State total.



DRAINAGE OF AGRICULTURAL LANDS
Table 4-NUMBER OF DRAINAGE ENTERPRISES, LAND AREA, CLASSIFICATION OF LAND, FINANCIAL

otal .
Teem (301‘3::“5) 1 Alabama Arizana Arkansas | California | Colorado Florida Georgia
NUMBER OF ENTERPRISES AND LAND AREA
1| Approximate land area (see LEXL)........cievvvusnnnsnnnnns vesaenses acres.. | 1,481,769,600 || 32,689,920 | 72,688,000 (33,712,000 | 100,313,600 | 66,510,080 | 34,727,680 | 37,429,120
2| Drainage enterprises (including irrigation enterprises ’ .
having their own drainage)........... v erereeiecieas number. ., 14,066 10 25 844 2,045 630 1,889 55
3) Land drained (met)......... s heetersescsenteteenanirennns e .. 8CTRS, 50, 655, 190 76,671 197,268 { 4,701,095) 2,554,576 623,976 | 6,083,676 96,259
4 Included in 2 or more enterpnses {overlapped),.......... ©.acres.. 3,962,516 )) .......... e 629,514 1 ... ..., . 1,103, 349
5 By drsxnuge enterprises (orgamzad separacely from i
u‘ngauon enterprises), ., . Cedeeseisaareiienes. . CTES,, 46, 545,617 76, 671 3,385 ) 4,606,628 1,453,537 304,364 | 5,933,918
6 By irrigation enterpnseS’ . 4,109,573 || .......... 193,883 94,467 | 1,101,039 319,612 .
7 Total irrigated land in such xrr:gat;:wn em:erpns-:s2 8,359,152 .. 283, 530 104, 770 1,873, 883 943, 473 175,717
CLASSIFICATION OF LAND IN ENTERPRISES
Drainage condition in 1949:3
8 Good drainage {no loss of
cultivated erops)....................number of enterprises reporting.. 4,676 10 2 241 163 51 207 53
[ acres, . 24,969,512 33,317 3,385 | 2,372,670 1,402,766 257,425 | 1,175,611 46,285
10 Fair drainage (frequent loss of
cultivated crops)..se.eeereusinienn.s number of enterprises reporting, . 3,031 7 220 40 29 150 43
11 acres, 9,176,046 15,516 1,431, 880 45,452 24,164 | 1,935,664 14,671
12 Poor drainsge (unfit for cultivatien)..nunber of enterprises repornng 2,115 3 190 22 21 108 53
13 acres, 12,400,059 27,838 802,078 5,319 22,775 | 2,822,643 35,303
Type of enterprise:
14 Drainage district,........... Cebeneenas veives...number of enterprises.. 3,210 229 102 39 98 35
15 acres. . 33,530,379 4,506,440 255,753 | 5,416,739 69,485
16 State drainage project..........ou.ea.. P number of enterprises,. 7
17 acres, . 31,336
18 County drain..,........ isasovarecerrarienrnay number of enterprises.. 152
19 acres.. 9,850,748
20 Township drain,,,.,... Mottt ttaanscneennens PR number of enterprises.. 190
21 acres. , 323,783
22 Commercial development drainage project.........number of enterprises.. 19
23 acres. ., 153,652
24 Cooperative or mutual drain.........c...veee... .number of enterprises.. 4
25 acres. . 1,409,494 27,190
26 Individual ow#nership drain........eeeeeveeneen.. number of enterprises.. 516 8
27 . acres, . 1,100,979 110,841 21,421 224,562
28 Irrigation enterprises having their
own drainage? 4., . ..., .......cicei.iieeeo. . nunher of enterprises.. 9,054 23 1,882 579 1,651
29 acres drained.. 4,109,573 193,883 94,467 1,101,039 319,412 149,758
30 Federal........... Sereresnerasererssanaas ....number of enterprises.. 30 3 . 1 1
31 acres drained.. 598,819 64,245 67,309 400 v
39 Nonfederal. . ..... i etieeasaeinteneannenn, .number of enterprises.. 9,024 2 1,881 578 1,651
33 acres drained.. 3,510,754 129,638 1,033,730 319,212 149,758
34 Other types of drainage enterprises............. number of enterprises.. P2 | O R R I U 21
35 acres. . WS, 246 [ coovienes L onveiii i e 141,611
Principal purpose of drainage in 1949:3
36 Reclamation or improvement of land....number of enterprises reporting.. 4,510 Wi 264 43 237 55
37 acres., 41,758,508 16,6711 .. 4,584,008 886,182 53,520 | 5,931,458
38 Protection of land against overflow...number of enterprises reporting,. 248 N 3 37 .. 1
39 acres,, 3,516,380 . 22,620 306,471 2,460
40 Remaval of alkali or seepage from
irrigated land..........0000u... «....number of enterprises reporting.. 267 . ol 2 e, 43 L2 U BN .
41 . acres., L2TO, 729 ) oo vvvvenn 3,35 f...iii 260,884 250,844 1. i e
Period in which orgenized:3
42 1940-1949, 0 vvvieiininnaannanns PR number of enterprises reporting.. 1,263 32 21 3 13 16
43 acres drained,. 14,351,738 130,269 53,454 12,190 501,508 23,488
44 1930-1939....... Watserassanareanee ....number of enterprises reporting.. 315 12 3 1
45 acres drained.. 3,057,135 68,310 39,204 7,202 247,323 3,050
46 192071929, ittt e, number of enterprises reporting. . 924 79 25 28 4 4
47 acres drained.. 6,601,915 1,228,611 355,113 181,074 611,944 5,516
48 1910-1919, . ev e o teresaertiana ey number of enterprises reporting, . 1,369 59 16 . 46 33
49 acres drained.. 15, 404, 483 2,731,579 701,066 90,858 | 4,563,505 61,705
50 1900-1909. . vt ivannnn feerirera e, number of enterprises reporting. . 615 27 26 1 2 I
51 acres drained.. 4,826,336 447,859 209,212 3,040 8,238 | ...l
52 Before 1900 . ciiaeeriencnnnn. Ceeaeaeas number of enterprises reporting. . 466 .. .. 20 .. 1 1
53 acres drained,. 2,304,010 95,408 1,400 2,500
FINANCIAL ITEMS?
54 |Cost of construction and operation and maintenance Jan. 1,
1940 to Dec. 31, 1949 .. cveevncnnnnnnn .nunber of enterprises reporting.. 3,426 81...... vaee 127 159 47 207 22
55 dollars.. 110, 231, 690 70,223 |....ion 5,540,041 | 15,926,510 773,236 18,602,511 132,354
56 Cost of new works for lands not previously drained
Jan. 1, 1940 to Dec. 31, 1949........ nunber of enterprises reporting.. 983 T e, . 28 16 5 63 22
‘87 dollars.. 16,208, 346 58,768 |...oiuvann 391,898 135, 346 23,445 | 2,707,207 107,104
58 {Capital invested prior to Jan. 1, 1940.....0ciuvnnvernon...s feeees dollars, . 411, 419,389 410,000 | 1,119,242 |39,450,754 | 70,144,044 | 4,890,317 (43,356,692 | 2,064,840
59 |Funds collected for drainage Jan. 1, 1940
to Dec. 31, 1949....... ettt ireeana, number of enterprises reporting. . 3,471 7 129 152 47 217 22
60 dollars,. 144,415,544 1,744 21,658 | 10,212,742 { 25,128,521 ! 1,196,111 {25,6509,403 132, 354
61 | Qutstending indebtedness Dec. 31, 1949...number of enterprises reporting.. 696 1 49 39 13 51
62 dollars.. 52,893,483 7,500 3,806, 107 3,807,651 217,100 (12,759,985 332, 463
63 Indebtedness in arrears Dec. 31, 1949..number of enterprises reporting. . 73 . e 3 6 1 13
64 f dollars., 4,994, 840 381,479 69,187 1,500 | 3,213,041 ‘332, 463
65 | Area delinquent in drainage taxes
Dec. 31, 19490t iuiiarnnnnnanennnennas number of enterprises reporting,. 358 55 6 3 38 14
6 acres. . 1,490, 288 86,519 8,432 710 589, 126 20,277
DRAINAGE WORKS
67 | Completed since Jan. 1,
19403 i .open ditches,.number of enterprises reporting. . 1,065 [ O 29 15 4 145 22
68 miles.. 123 34 11 2,263 115
69 tile drains..number of enterprises reporting.. 1 4
70 . miles. . 1
71 levees and dikes,,nunber of enterprises reporting, . 1
72 miles.. 1
73 | Completed prior to Jan. 1, 1940.c.vuvsveveiiiinnnns open ditches..miles.. }
74 tile drains..miles,.
75 levees and dikes,.miles..
76 ) Drainage wellsd. ... seeatseetistiiananen number of enterprises reporting..
17 number of wells pumped. .
78 | Pumping units3........... bereeeeiiriranas number of enterprises reportjng..
79 s number of units operated.. S
0 | Area served by pumps3, ..., .. .iiiiaae. number of enterprises reporting,. 378
& ¥ B P Poacree. | 1,696,008 8,43 694,033 293,124

See footnotes. at end of table.




DATA, AND DRAINAGE WORKS, BY STATES,

SUMMARY

FOR 30 DRAINAGE-DISTRICT STATES: 1950

. New ew e Yo
Idahe 1llinois Kansas Louisiana Maryland | Mississippi | ~Missouri Montana Nebraska Nevada Jersey Mexico New York
52,972,160 | 35,798,400 { 52,549,120 { 28,903,680 6,327,680 | 30,348,800 [ 44,304,640 | 93,361,920 | 49,064,320 | 70, 264,‘960 4,814,080 [ 77,767,040 | 30, 684, 160
‘ 222 14
376 1,433 121 922 93 441 318 403 473 a2 § ) 222 d
436,171 | 5,370,825 356,988 | 12,161, 665 323,815 | 3,023,744 | 3,147,484 289, 189 821,088 251,154 11,206 | 244,961 56,4065
........... 299,963 6,353 . 509,987 41,853 288,315 671,651 , 336 157,413 covvvvvonn L avnnnnnen
« ) f
143,577 5,370,825 355,089 | 12,077,915 323,815 3,023,744 3,147,484 | 99, 692 717,791 128,095 11,206 52,113 56, 465
292,594 [........... 1,899 83,750 . P . . 189, 497 103,297 123,059 | ......0vee 122.94& searea s
827,602 [veenernnnnn 2,701 238, 622 582, 395 313,192 209,306 | ........ts 254,313 [ vaiaanins
36 1,427 K 404 92 362 285 24 153 5 5 5 13
113,716 4,674,916 307, 380 4,717,434 228,946 2,030,112 1,893,795 64,516 613, 566 65, 588 7,956 41,777 31,232
30 611 48 206 50 235 258 14 115 4 4 3 1
20,940 528,473 26, 488 1,321,603 52,595 543,959 808,177 25,676 80,391 19,856 1,430 355 18,244
2 30 173 55 196 188 8 43 3 5 3 o :3
167,436 21,221 6,038,878 42,274 449,673 445,512 9, 500 23,834 42,651 1,820 3,981 6, 984
1,089 82 96 90 249 315 22 112 1 Slvviverinen
4,787,745 352,589 2,143, 67 2,772,485 3,137,944 94,172 581,848 4,300 [0 D & I PN
3 .. P PN . .. P I . i . .
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26
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7
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16, 652, 384
142
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8 DRAINAGE OF AGRICULTURAL LANDS

LAND, FINANCIAL DATA, AND DRAINAGE
E ENTERPRISES, LAND AREA, CLASSIFICATION OF , FIN
Table 4-NCMBER OF %ggé?fw STATES, FOR 30 DRAINAGE-DISTRICT STATES: 1950—Continued.

PR i i i Wyoming
. South Texa Utah Virginia | Washington | Wisconsin
Item Oregon Carolina Tenneasee exas
ER OF ENTERPRISES AND LAND AREA .

Nm;: (see text) seres...| 61,641,600 19,580, 160 | 26,855,040| 168,648,320 | 52,701,440 | 25,531,520 | 42,743,040 | 35,011,200 | 62,403,840
Approximate land ares (see text).......oeiiieraiiesiiiinniionns - P ’ 33 206 189
Deainage enterpriset (including irrigation enterprises nusber., 1,085 45 1514 543 410 » 8 514,700 | 325,961
e M BT R I 0 vl 1.1 B 500

B gnchded ini or:o:e(:‘;:;g:’:;::q(,:::::yppgl; verrevedo BCTES L | L0, 8, ' 21. o lsov " o 119,908 §14.700° 86.785
ralnage enterprise ,321, . , ] ’ '
irri;uig; enurpru_u).....................‘..............:2:::.. %}g';gg 249,011 615,&?8 5 Hhe= 181965 | ... o4 1587705 | .ouvunne.. 239, 196
By }vrﬂ.i ation en:;gﬁﬂ;g;l_;.;il..i.r.t.i.'..;;a.................. .. . IR T 3'84 172 355,946 438,993

tal irry and in su |96 , ,946 | .iuiuen )
:ntupriu‘:% ...... reresnees teveteessresarescnenanesinses acres.. 447,570 |.......... [ 922,967 |
CLASSIFICATION OF LAND IN ENTERPRISES
i dition in 1949:3
D"é::d‘edi:u:clprmmlgx of . - 8 5 98 90 31 24 135 202 74 B(l)g
cultivated crops)......... .‘..nu:ber of enterprises reporiing. . 94,95 145, 246 175,648| 3,118,515 133,595 21,773 187,852 427,937 )
Fair drainage (frequent loss of . . ) 122 85 2 13 125 131 15
cuteivated crops)..voonorso. o mmber of enterprises reporting.. | M2 213,535| 1,449,506 8,877 19,05 | 62,011 55,150 7,548
Poor drainage (unfit for . . 17 7 101 72 15
ivati ting. . 37 22 107 73 .
FOILIVAEISR) s oo number of enterprises reporcing. - | T 0 B 226,655) 152,726 | w721 w662 m045|  3L6ls 4,429
Type of enterprise: . 2 : 126 68 1
ainage dISErict. . iiiviviiiennnnieanas «...number of enberpl;::::: 44 167 9;: 592,(}?6 5,185 627 . 257,853 ] 299,051 . .8‘4' }}6
srersssvesessassss..number of enterprises.. .. R R TR D I I P
State drainage project.. r ol e "l’.c“'” . PRSI
County draift. . veeeiccecencreraeasseansssn..number of enterprises..
acres. .
Township drain..iveiveeeenennnsnnevnnns..., . number of enterprises..
acres,, ceereeraan
c . L drai
proj:f::.l}.f.vf... vee .t. . r‘-j.nag.e‘ [TTTTTTINN number of enterprises,.
acres,, e
Cooperative or mutual drain,,,.... rereveeaee number of enterp:i::::: 18, lég 5-202
Individual ownership drain.....,...... veno+s.number of enterprises., w1 37‘.§ L 28&
e acres, ., ¥ .
Irrigation enterprises having their i 393 170
own drainage? A.............. evenns +vevu.number ofc:::eg::;:; 245'322 13, 38 158, 705 239,192
ined.. ) s 3
Federal,.oooiiiiiiiiaiiiniiininnne... ++.nusber af;::e;s::::: “'353 67,019 8,185 98’338 47,%23
vierserreerersn.. cnumber of enterprises. . 1,028 45 ‘
Nonfederal..,........ number of;:,e;!;‘;m” 174050 406,560 | 143,779 60,185 191,821
Other types of drainage enterprises.........number of enterprises.. {........ LR P DI I . [ B P, Cereseesans
acres.. seseesavan tereenrnans . Creseans . setsaras s
Priﬁq-l purpose of drainage in 1949:%
amation or improvement .
cesenretnacnens teseaee f ent. i ting. . 44 45 148 84 10. 30 88 11
of dandiovcnn nber of erprises rerl 0 raad | soofl | seo ] s st 19,361 | 45,460 | 177,837 47,180
Proteciion of land agminst nber of ent i " 3 3 1 3
...... IR TR 0. erprises reporting. . CER TR . “ne sesresrann DRI Neeea
overflow... TURRSE OF enterprizes reporting.. 15,979 |10 47,025 1,563,151 | LUIUUIID LI . 24,275 | ... SERRCH RERCER:
Removal of alkali or seepage from X A
irrigated land................. «.number of enterprises reporting. . 2 4_’_3, .......... o 47§ 130 ng ........ . 70 733 ereaseae
acres. . R , 5 rerrireas . e
Period in which organized:3 .
- eiverenieiiaas +essvvos. number of enterprises reporting.. 11 26 19 38 8 21 16 20
1940-1949 B e el iy 266 | eot6 | 22,59 1965, 682 et 25,99 2,411 42,986
- IR TTPPOUTT reraasas +..nmber of ent. ise ting..
1930-1939 e v iraine. | 33367 | 41| 5008 baes) Lol sl ne| 870
- Prertesasreriasenracranan 1 ting, . 3
1920- 1925 “"::" °§ e bk | c0e3y | 1w b | 1218 u9,903 | .sa 2153|649l | 197,501
. Peetereertatr st eraeans i ting.. 1 93
1910-1819 ramer of fnterprx::;e:eszii:e .. 60,060 56,736 485,127 1.255.33% 110,722 3,800 103,872 148,,0%0
900-1909. . c.aunnenns ¢esvvrenso. number of enterprises reporting. . [ORPPDNE T .
;:0 rmhex- : P :,crest rained. . 3,978 605,885 47, 13; 150, %g
1900, ceveininiiiiiinnn, nterprises reporting.. | ... ......, erean
ore nisher of enterp A:usedprline IRN OO e 24,940 27,084
FINANCIAL ITEMS?
Coat of construction and operation and maintenance Jan, 1, .
1940 to Dec. 31, 1949............... number of enterprises reporting, . 50 33 26 89 30 28 131 92 14
Cor £ ks for lands iously drained dollars.. | 2,175,816 319, 486 270,623 9,534,229 836,973 111,394 | 1,541,318 610,918 163, 163
st of new works for not previously draine.
Jan. 1, 1940' to Dec. 31, l949..?.mnber zt enterprises reporting. . 17 27 23 32 13 2 24 15 2
i . . dollars,, 476,561 208, 956 255, 697 1,822,245 29,181 95,794 203,873 296, 176 12,237
gapéul }ll\velt;dfpngr to Jln:' 1, :!'..94(}).9‘0 -..dollars,. | 5,482,012 1,241,300 | 6,501,750] 14,047, 181 4,869,273 201,300 | 5,332,842 4,254,586 5,594,856
uncs collected for drainage Jan. . .
o e 3L, 19 oo musber of enterprises reporting.. s82.00 | 383,480 7,39 1Leere0s| 918,600 111,333 | 1,415,858 604,735 s81,81%
ars, , 1, ., , 437, , ) N . , i . v
Outstanding indebtedness
« 31, 1989..... eesarne sesssssso.nurber of enterprises reporting, . 19 7 3 24 4] 44 16 16
X dollars.. B41,119 40,072 3,427) 10,872,172 3,400 .......... 195,276 84,654 1,068, 616
Indebtedness in arrears
Dec. 31, 1949....cvvvuvnnnensnn..nunber of enterprises reg:i‘{-in&- g .................... 2 I B 8 2 2
ars.. 4, [ i 52,000} .......... N O 17,243 1, N
Area delinquent in drainsge taxes * 55 4 900 33,500
Dec. 31, 1949...... P e number of enterprises reporting, , 9 1 2 33 {3 R, 37 15 1
acres. . 2,594 4 1,750 151,913 965 ("veinnn.n. 12,34 7,990 3,695
DRAINAGE WORKS
Completed since Jan. 1,
19w’..‘......,‘......open ditches,  number of enterprises reporting, , 17 33 12
. ) miles,, 90 948 2
tile drains., number of enterprises reparr.ling.. 2 1
miles,, 2
levees and dikes.,number of enterprises reporting.. 2 g
. miles., 4 7
Completed prior to Jan. 1, 1940...... teeeveseni open ditches, .miles,, 780.1 459. 4,906.3
tile drains..miles.. 150.6 {vevunnnnns 4.1
) s levees and dikes..miles., 143.2 61.7
Drainage wellad... ... .............. .nusber of enterprises reporting. . ...
) - number of wells pumped. . 4
Pumping unitsd, ., Premeesiaaavenaiann number of enterprises reporting. . 23 4
N . r of units aperg;tg.. 70.. . 5
ea served by pusps stresserascari. nusber of enterprises reporting, 23 Lo b, . 4
acres., 61,752 | ......... P PO 5,105
Largely States with i i fatri : - -
ing thﬁ L’. dr:;n:;: n::‘:::f:ge 1rnn»gs Adﬂnprxcu and other corporate and Private enterprises. See text.

..... From Census of Irrigation, 3

isé i n : Data for irrigaction t i -
interstate enterprisé is counted only in the State in which the headquarters is lacated. 8 enterprises hav-



SUMMARY
Table 5.—LAND AREA, FINANCIAL DATA, AND DRAINAGE WORKS, BY STATES, FOR 10 COUNTY-DRAIN STATES: 1950

1 .
Item (0 'l;’:“‘t“) 1 Delaware Indians Town Kentucky
LAND AREA
Approximate 1and Arem (SEe BeXL)u ... .seuueersaserarsesssnsonrsassossnsosssiasssssesssess REFEE., 338,113,920 1,268,920 23,171,200 35,810, 400 26, 669,760
Land in drainage enberPriBes....ivvesseeesrscesivsansinierassransscsansarasssssssanseesRCPEE, 52,033,141 352.547_ 11,017,709 6,734,863 959,892
FINANCIAL YXTEMS
Cost of construction and operation and maintenance Jan. 1, 1940 to Dec. 31; 1949......dollars,, 68, 802, 080 173, 300 8,206,459 13,302,757 1,162
Cost. of new drainage works Jan, 1, 1940 to Dec. 31, 1949..cc0vvuvvsarsronssseseson dollars,, 7,584,076 3,326 785,767 2,143,433 44,832
Capital invested prior to Jan. 1, 1940, . cuetevunieenesanrarsnsrsensosservineeesnessssodollare,, 280, 245, 130 454,883 47,540,385 75,374,497 4,947,994
Funds collected for drainsge Jan. 1, 1940 to Dec. 31, 1949...cseuvreecucansansessvser,dollars,, 65,503, 517 120,096 6,733,336 13,703,726 801,518
Outstanding indebtedneas Dece 31, 1949k, .cvvverereevnenvieeraserneresnernevaesannesssdollnra,, 10,529,471 | coovniiiniiien 221,102 2,498,927 58,270
DRAINAGE WORKS
Completed since Jan. 1, 1940...0cuvereseiraracsnrossonssenssensssessssesesopen ditches, miles,, 1,484 2 198 203 22
tile drains, ,miles,, A6 [ o 48 165 i
levess and dikes,,milea,, 18 | 20 k378 E N
Completed prior to Jan. 1, 1940...cveveansernensrocseracssrcsnsensssonesssOpen ditchas,, miles,, 86,224.8 1,482.3 22,008.1 5, 1897 1,231.8
tile draina, ,miles., A7,262.9 0] oviviiiiininnnn 10,754.7 12,873, 2 2.0
leveos und dikes,.miles,, (7425 | I 139.0 ASGLBL
Item Michigan Minnesota g:’;::; Ohio Ok whoma ém::::
LAND AREA
Approximate 1and Ares (8€8 LOXL), .. uuyieisaisenesnnseoisnesiorssisseseresnasssareseosonsy BETOB, 36,494,080 | 51,205,760 | 44,034,560 | 26,318,080 | 44,341,120 48, 943,040
Land in drained emberPTiBeB, . voseeesensrenrennsnnsscesssnsnessssensnsasssessosnessnnss RCTOH,, 10, 194, 439 11,269,962 1,572, 220 8,923,162 300,084 707,263
FINANCIAL ITEMS
Cost of construction and operation and maintensnce Jan. 1, 1940 to Dec. 31, 1949......dollars,, 20,235, 636 18,310,583 890,373 6,189,421 299,114 481,278
Cost of new drainage works Jan. 1, 1940 to Dec. 31, 1949 .00 cieivsrecnservenesssss.dolinra,, 2,556,472 1,894,914 245,364 147,941 G021 ..
Capital invested prior Lo Jan. 1, 194D...vuessensanusnsscurosnorsvorvrararsosnseness, dollars,, 40,412,251 65,576,077 3,675,336 35,215, 506 1,971, 350 5,078,711
Funds collected for drainage Jan. 1, 1940 to Dec, 31, 1949.uvveuiverssacaresrnvsssssssdollnra,, 21,324,718 15,991, 688 964,092 5,117,426 276,412 470,508
Outstanding indebtedneas Dec. 31, 1949..uvuevessioirsrsrvenurssrsosnnsvearssrnscssess.dollars,, 2,476,509 3,773,824 182, 591 398,874 197, 489 721,885
DRAINAGE WORKS
Completad since Jan. 1, 1940 .vtiuueerssarnensarossesosiaroscsinannnsesss0pen ditches,.miles., 554 357 94 M L
tile drains,.miles,, 145 L L L TP PP
Llevees and dikes..miless | oo b b bovie i L Lo
Completed prior to Jan, 1, 1940 .. tvssvvvcaveenrsnrenrsosvsnsrrennsenness open ditches,.miles,, 19,608, 6 15,856.7 940, 4 18,732.2 334.3 840,7
tile drains..miles.. 3,229.5 9,893.4 10.4 10,1639 ..c00vvnvins 335.8
levees and dikes,.miles., 13.6 (U LT 3 I 7.4

!County-drain States. See text.
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EMBER 31, 1949 AND COMPLETED
~TYPES OF DRAINAGE WORKS COMPLETED IN THE PERIOD JANUARY 1, 1940 TO DEC] R
Teble6TYPES PRIOR TO 1940, BY STATES: CENSUSES OF 1950, 1940, 1930, AND 1920

Open ditches

Tile drains

Levees and dikes

. Conpleted ;
T | egramne el | e aale | e e
Dec. 31, 1949 (miles) Dec. 31, 1949 (miles) Dec. 31, 1949
State M?er Nur:k;er Nuronger
;;‘E::; Miles| 1940 | 1930 20 | pher [Miles| 1940 1530 | 1920 ;:ﬁ::; Miles| 1940 | 1930 | 1920
po!r':-ing POZE"B po;zing
Total &) States........oevrien.. (*)_|9.301 | 146,152.3 | 138,673.0 |107,468.2| (%) | 501 55734.0}55,031.9 [42,31.7 | () | 1,020 6,792.9 ] 6,539.5]| '3,509.8
Total 30 Statesl.........c.veeennn.. 1,065 | 7,817 | 59,927.5| 53,1921 | 28,705.5 65| 135| 8,471.1[8,501.8 | 6,120.6 |  146| 965]6,170.5 6,109.6| 3,246.3
1| e 23 oo e e L e L L e
............. 00.8]  349.4 32.6 8.8 143 L0 |l 2as| 25| 260
2] 123| 600.3[ 49743 31541 ........ we| 01| .4 4| 15| 34| 19| 1218
Calafornia.......... e ——— 15 34| 6,00L1| 46059 | 3,000.8 2| 1| 36.2| 486.2| - 85.6 |.......|..... 1,537.6 [ 1,389.5| 1,131.1
COlorado. . vvee e eresnreenseeeneness 4 ul| ool sia9| m2s 1| 1| 3653 360.5| 195.2 S S 1 I TR IR
Florida...o.oivscuinsieeeeseiiene e 152,263 50221 5112.6| 1,90.8 4l 16 e e [ of | e61| 40.6| 718.4]  66.2
2| 15| 5503  496.9| 268 1| 2 200 40,0 | e do | ) U I
19| so| el esL2| 2w 2| 2| 1res| 199 1.8 4 8| 954 748 9.5
ST T AU e 96| 213| 6,862.2| 5996.4| 47545 4| 61 4,246.6]3,835.6 | 3,507.1 5| 19)1,157.8{1,108.4]  650.2
KGlSaB. e e aentnseeeanaeannnns 9| 48| 4 aza7| 14| 210.5| 212.1]  213.0 7| s8| em.3| 20m0| 165.1
LOuiSiana.. . o.vcevvreeeeessineenan s uila,u6l 7,1055] noL2] 1706 ........ 5.0l 2.0 0.2 12| 166| e24.4| 576.3| 4407
%1 138 46L3{ ..o | | RUURION [RTUUEYOR IUUURUR ORUTRNN IR ISR
156 32| 434.1) 40221 1815.1]........ . arl as| wmee ||, 190.5| 2077 6.7
8] | 5100.5] 4,90.5| 3,40.7(....... 170.3] 123.4] 388 af  w| eer.i| osng|  4se.0
8| 0| a9  esz2| 1021 2| 2 3.8 67| 507 {...... ... (351 UUSTS .
| 167] L467| 1,2023] 3.5 1 1| 263 93.4] 359.4 1 1| 23.3| 168 26.8
2l 2| 4264|3348 166 | e oo [ 4.0 4.0 (] 23.0|  33.0] ........
S| 12 v e e, 22 e L b
............. 625.2|  282.9  124.0|........ 8.9 54| ezl ... 83| 120 o
o e e e e ) Y INUURRORN I e
181 403 18466 14835 L0703 | oo | o feee 1 1 40| 220 3.5
Oregon...... {0 7e0.1| 4951 |......... 2l 2| 0.6 425|130 2| 4| mas2| 1o
South Carolina,......... e | 1| 49| sem0| 2607 3 I 10,0] 10L5 Y T R .0f ...,
Temesee......... e -~ 23| ws| ns8.0f raso|  wna|. | 0.3 [.nnn.nn | 30.0] 2.8 42.3
Texas............. e 330 o8| 4,96.3] 36618 27205 1 4 1 BS|... 2| 7| eL7| 2159  s9.p
Vtahoovviiiisen, e 12 ®| 2678|3043 1203 3 5 1.618.6) 1,945 s99.1|.......|..... 5.0 2.0 2,0
Virginiao.....ooeues,. St rrvrersanas . 27 59 46.7 RELH TTPITITN ISFSPIRY IRTETH STV IPITSNUNS UDVOVIUN FUSUUR IUUOY IURURES NURRUUNY B (. .
Washington.. ... e ——— 23| 55| ees.0|  T46.7| 1624 o 4 0| 12| a0 of 4l 124w
WaSCONSIN. L.t 15| 76 Lseo.7| 1.989.4] 1,613 3 1| w25 3.4 an3|.....|... 8.0/ 9.0 7.7
WYOMIDE. 1. et o 5| 63| sen0 5.1 2621 23n6) 14.2|...] ... (251 IVOUU R
Total 19 States®..................... ) [ L484) 86.92.8] 85,4809 78,762.7) () | 446 47,2629 465%0.1 36,1011 | (= 55| 622.4] 4299 2635
Delaware. ......\vveesisiieenne e d oo 2 vdeasf I [EEPRUITS [PV TSRO ENUUURI R
Indiana..........cecoueen.n., e ) | o8| 22,0080 2,786.8| 17,40.7] (9 48( 10,754.7)10438.7| 8,227.6| (*) 20 139.0] 1319 1658
O | 203" 5.7 4000.0| 3,990 () | 165| 13,875.2) 13382, 4] 10,3800 | (%) 35| 456.8] 134 450
*) 22( 12318 12048 eeds| (%) 1 200 710 ee2| ...l 0.2
(1 sse) 19.608.6) 17,1885 16,023.8) (%) | 15| 3,20.5]3,400.2] 2,09, |. 13.6] 346 3.1
) 357) 15,856.7) 14,477.6 | W,657.0] (%) 80| 9,893.4]9,45L.3] 5,924.6|.......(..... 0.4 1407 0.1
*) o4l sw.a|  sns|  wea| ... 0.4 9.6 93 el ] e 2.1
e e C) 38| 18,732.2] 25048.2] 24,9840] (v 7/ 10,163.9] 9,371.6 9,205.3]...... N 5.2 0.3 9.6
Oclahoma, .......oveein R O] 16 3.3 w030 61 e e e 5.0
South Dakota.................. e | 807 gsaa| sl ... el I I B X PO T4f 2.4
*Not. available,

‘largely States with o
?County~drain States.

rganized drainage districts and other corporate and private enterprises, See

text.




SUMMARY

Table 7—~NUMBER OF ENTERPRISES REPORTING LAND DRAINED, WITH NUMBER OF ACRES DRAINED,
BY TYPE OF ENTERPRISE: 1950

11

- Commer- Irrigation
United cial Coop- Indi- drainage! Other
States Drainage State County |Township | develop- | erative | vidual Lypes
State and districts dra%nage drains drains ment or mutual | ownership ?f
Scace] projects drainage | drains drains Non- drainage
totals Projects | Federal | federal
United States...... P number of enterprises.. 14,066 3,210 7 152 150 19 893 516 30 9,024 25
acres’ dgained. . | 102, 688,331 33,530,379 | 31,336 | 61,883,889 | 323,783 | 153,652 | 1,409,494 (1,100,979 | 598,819 [ 3,510,754 [ 145,246
Alabama.. . .veiininererinanonnaninns number of enterprises.. 10 .3 T eeenians .
acres drained.. 76,671 35,936 40,7357 .
ACiZONA...eeeviiievnrieiannnaranans number of enterprises.. 25 2
acres drained.. 197,268 3, 385 e 64, 245
Arkansas......eieceonenonan [P number of enterprises.. 844 229 150 coveinnns
acres drained. . 4,701,095 | 4, 506, 440 67,790 ...v.u.s,
California.....ocoovuunnn veeaan +«».number of enterprises.. 2,045 102 43 1
acres drained.. | 2,554,576 | -1,202,950 110,841 67,309
Colorado...c.oveveennenenanesanannns number of enterprises.. 630 39 8 1
acres drained.. 623,976 255,753 21,421 400
Delaware.....coovviiieniinnennnnnns number of enterprises.. 22 i, . I . tetrens | erennrena
acres drained.. 577 O IR R - 11207y A R R [ I . T
Florida........ e . number of enterprises,. 1,889 98 13 102 . 1,651 21
acres drained.. | 6,083,676 | 5,416,739 118,476 | 224,562 . 149,758 141,611
GEOTBIA. s tiriiianeneannnnaeres number of enterprises.. 55 35 LV (1 N T, [T
acres drained.. 96,259 69,485 17,205 YT TR
Tdaho..cusceiviine i ieeiaenns number of enterprises.. 376 37 3 382 .....
acres drained.. 436,171 135,172 e 3,210 800 291,794 | .
T1ln0iS. sseiiniaenneensanannnennn number of enterprises.. 1,433 1,089 136 16 covunenn 3 PR TP I
‘acres drained.. 5,370,825 | 4,787,745 250, 419 27,449 vearse faveans PR
Indiana....... et PR number of enterprises.. 279 279 . e
acres drained.. 11,017,709 11,017,709 . IERTTRRE
TOWa. ot einieaiiien et ienaas ‘number of enterprises.. g6 286 ' IR RTR
acres drained.. 6,734,863 6,734,863 . vee | .
Kansas, .u.veiinernnrannsrennnnnnans number of enterprises. . 121 2 a7 i.. e
acres drained.. 356,988 2,500 PN 1,899 | ...,
Kentucky..... [ reeeas number of enterprises.. 218 2 [ T
acres drained.. 959,892 959,892 | .ioiiuv [ evniiin feviiiia e, RETTTTE EERUTETIN
Louisiana............ [ number of enterprises.. 992 96 21 189 33 5
acres drained.. | 12,161,665 | 2,143,670 9,461,809 289, 597 83,750 | ....ihh
Maryland.. ... ..ccoviiinnnnnnnnss ..number of enterprises.. 93 90 [.oeuveni] onns NS 3 ,
acres drained, . 323, B15 319,482 | ..ol ] el s 4,333 .
Michigan......oovveiiiinienennanns of enterprises.. 254 1 .. F O 254 | eiieii [ [ Cieivaeas
acres drained.. | 10,194,439 10,194, 439 aeann beraareas
Minnesota.,... . of enterprises,, 239 289
acres drained.. | 11,269,962 |.......... 11, 269, 962 [ETEETETE I
Mississippi of enterprises. . 441 249 PR 1 651 .
acres drained.. 3,023,744 | 2,772,485 140,006 111,253 .
Missouri..... et reer e aaareaaan of enterprises.. 318 315 2 1. N
acres drained.. 3,147,484 | 3,137,944 ........| .ooiiell. 5,200 4,250 ..., [ A [P
Montana.....uueiviieiinencvnennnnnn number of enterprises. . 403 b2 I I 2 8 368
acres drained.. 289,189 94,172 | oo i 2, 260 3,260 85,569 103,928
Nebraska......oovvvnuunnnns vessso.onumber of enterprises,, 413 112 37 5 P 319
: acres drained.. 821,088 581,848 131,973 3,970 v 103, 297
Nevada,....vovinivnineenronnnnnnnas number of enterprises.. 82 4 eieeas 1 2
acres drained.. 251, 154 125,595 .. 2, 500 700 122, 359
New Jersey, . ..oovuvieneneerennnenss number of enterprises.. 5 1 4 .
acres drained., 11,206 4,300 6,906
New Mexico.,..vveiueneenrnnrannnnnn number of enterprises.. 222 . ..
acres drained, . 244,961 52,113 . Cetierees
New York. .ooouivieiiiinnnninnnns nunber of enterprises.. N 4 Creraiens
acres drained.. 56,465 | ..ou...., 28,245( ... ..... .. P
North Carolina........cevvununnnnns number of enterprises.. 413 4
acres drained,. 1,128,509 §. 3,635
North Dakota.......... v eereeraaan number of enterprises.. 291 Cereees
. acres drained. . 1,572,220 .
Chio..veivnnnn., reetree i eane. number of enterprises.. 263
. acres drained, . 8,923,362 b
Oklahoma,.......ovveevenenrrennnnnn number of enterprises. . 219 N
acres drained.. 300,884 . e
Oregon, v ouueieniiieriiiieaninennns number of enterprises. . 1,085
acres drained.. 418,858
South Carolina..,...ovevuerunenn.n. number of enterprises,. 45
acres drained.. 249,011
South Daketa................ PN number of enterprises, . 239
acres drained.. 707, 263
of enterprises.. 151 0
acres drained. . 615,838 21, 623 2,175 P ..
of enterprises, . 543 13 22 1 445 .
acres drained.. 5,794,786 18,155 147,345 67,079 406,560 | ,......
of enterprises. . 470 7 4 1 433 heaas
acres drained.. 302,158 16,070 4,120 8,186 143,779 | ...
of .enterprises. . 30 P2 I PR T N
acres drained.. 45,460 29,739 ........, e i ‘e
Washington.. .., e tetee e ..number of enterprises. . 533 9 390 Ve
acres drained.. 431,613 8,205 1,280 98,520 60,185 [ .........
Wisconsin..........................¢umber of enterprises.. 206 83 .. |3 RN EEETTEETT YT TTTRN
) dcres drained.. 514,700 141, 585 . 00| ... AP PP PPN
Wyoming......cooviiiiiiiiiinnns, .number of enterprises.. 18 . . 2 een 168
acres drained., 325,981 2,669 ........ 47,375 191,821

;An interstate enterprise is counted only in the State in which the headquarters is located.

Number of enterprises are the number of counties reporting, not the number of separate projects within

235266 O ~ 53 - 3

a county.
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Table 8.—NUMBER AND AREA OF DRAINAGE ENTERPRISES, CLASSIFIED BY SIZE, FOR 30 DRAINAGE-DISTRICT STATES: 1950

Total Under 500 500-999 1,000-1,999 2,000-4,999 5,000-9,999
State Number of Mumber of Number of Number of Number of ) Number of
enter- Acres enter-~ Acres enter- Acres enter- Acres’ enter- Acres’ enter- Acres
prises prises prises prises prises prises
Total.iiivvivniinnsinnnnns freeas 114,066 | 54,617,706 8,276 604,271 1,588 | 1,099,449 1,398 | 1,962,705 1,317 4,119,015 : 651 4,538,729
10 76,6711 oooveiin e 4 2,190 . 3 12,051 1 7,540
25 197, 268 17 2,359 1 610 2 3,385 ..o e 1 ‘5,000
844 5,330,609 560 83,548 3 24,199 25 33,065 43 136,228 47 341.'529
California, vas 2,047 | 2,554,576 1,659 152,728 129 87,405 81 109, 470 - 83 258, 686 48 326,785
Colorado, ..iieivirnnnnaenarninenns 630 625,056 491 43,649 48 32,883 32 46,213 32 98, 360 12 818,865
Florida.. [ETTROPIN 1,889 | 7,187,025 1,588 61,246 85 59,903 69 93,103 55 178,019 35 242,882
[ O RN a5 96, 259 24 18,158 21 31,946 7 20,844 2 15,046
Idaho.. .ovuusns . 379 436,171 31 22,646 22 30,870 27 88,505 8 60,393
Illinois......... 1,433 | 5,670,788 278 201,239 415 586,223 434 | 1,358,522 179 1,231,412
Kansas,....oonuvesn cees 121 363,341 16 11,837 24 36,970 17 53,268 17 125,555
Louisiana,.,,.... 922 | 12,671,652 167 115,041 106 143,618 54 167,051 18 135,583
Maryland......... 93 365, 668 19 13,826 22 36,213 36 110, 643 13 90, 165
Mississippic....coooiieiiiiiiiiinn, 4411 -3,312,059 f .ooiiinis | eieninnnns 135 91,316 84 118,377 89 215,321 56 394, 409
Missouri,...... - 318 | 3,819,135 | vovvrn | enneianann 26 20,759 53 81,053 104 329,655 52 367, 628
Montana...... 404 ], 292,525 355 24,266 11 7,380 13 16,828 12 39,332 7 47,728
Nebraska..... 473 978, 501 303 15,765 29 21,045 38 56,581 50 165,909 30 214,581
Nevada,...... 82 251,154 44 8,224 10 6,917 10 15,028 9 23,141 4 21,650
New Jersey. ‘5 11,206 § ......... eeseerane 1 TS50 1 1,200 3 9,256 [ veevinvaes |onenaninnas
New Mexico.,.oouiviiirancnineninnes . 223 244,961 12 8,347 5 7,300 3 8,518 5 37,196
New York........ .. 14 56,465 8 4,827 2 2,300 | ....... I T 1 8,500
North Carolina,. 413 | 1,191,813 209 132,493 106 137,059 55 156,636 19 130, 256
1,087 418, 858 25 16,717 31 42,451 15 49,580 10 60,821
45 257,011 16 10,933 10 12,310 6 20, 261 6 48,627
151 620, 986 34 24,627 50 73,448 35 112,312 17 116,827
Texas,... 543 | 5,929,617 360 48,881 52 35,013 2 36,415 23 80,137 14 98,649
Utah. .. 471 307, 450 386 24, 481 29 18,550 22 29,253 . 20 64,828 8 56, 698
Virginia.,.. . 30 45,460 fF ... | ciiiiinns 19 13, 685 7 8,254 3 9,953 | Loiiiiiiis |eerearioeen
Washington..,. ceen 533 462,520 374 14,043 66 49,167 46 71,905 N 82, 657 16 102,818
Wisconsin. 206 516,420 f[ ......... .. 62 43,147 68 92,463 56 160, 830 14 90, 670
Wyoming. coovviuiiiiinnnninnnnanenns 189 326,481 143 13,685 5 3,830 6 9,404 16 48,512 11 77,916
10,000~19, 999 20,000-49,999 §0,000-99,999 100, 000-199,999 200,000-499,999 500,000 and over
State Number of Number of Number of Mamber of Number of Number of
enter- Acres enter- Acres enter- Acres enter- Acres enter- Acres enter- Acres
prises prises prises prises prises prises
Total..ooiiveveiiinnnans N 433 | 6,033,424 270 8,084,363 88 | 6,123,174 24 | 3,304,555 19| 6,575,535 S 12| 12,172,486
Alsbama.....cviviiiiiiiianiiiniines Joeeananes e beeenaeains 2 T3 O e
Arizona.,..... 2 28,424 1 47,490 L.l S veaesone 1 D R O
Arkansas... 63 890, 690 47| 1,430,600 13 933,322 81 1,159,188 1 298,240
California, .. 20 259,547 14 415,078 12 K O 1 204,800
. PPN . 10 138,831 4 130,255 1 83,000} ... e b
Florida....icvvviiiiiinnncannnns N 22 303,173 22 A68,120 7 505,069 5 32 18: /T A BN
Georgia........ seatereansiaesenens 1 10,265 | .oiniiine | eeennnanne fuvavonnans PN IR
Idaho. . . 2 25,635 4 130,171 1 53,680 [ ... ..uunns
Illinois. . 100 | 1,356,455 25 757,035 1 69,902 1
Kansas. .. 10 133,812 | ..........
Louisiana,.. veen o 32 456,721 27 747,154 8 604,461 4
Maryland.............. eres 2 33,541 {.oveviin i eenisiainn 1 81,280 ..........
Mississippi........ . 38 554,362 25 716,197 12 913,712 2 248,365 | vouvniiis b i [ [ ..
Missouri.. . 42 607,549 30 866, 242 8 540,420 1 129,024
Montana.. B 3 32,000 2 47,991 1 77,000
Nebraska. ... . 7 230, 040 3 102, 415 3 172, 165
Nevada. ... . 1 13,850 3 111,745 1 50,599
New Jersey. cooveeniiiinuininins P R F R R A (S
New Mexico, , e 2 30,655 cuiiiiiinn | ceiieiinnn 2 132,264
New York...... 3 40,838 | .......... R EIT RPN BT eoe
North Carolina,. 9 116,263 12 329, 661 3 189, 445
Oregon,vvvievinns 8 115, 483 2 48,062 1 51,355
South Carolina,........... 4 52,096 3 112,784 | ...... PR S
TennesSee. . ovuernenusensnnnnans 9 134, 670 6 159,102 | civviaae [ ennninnins
Texas, . 16 252,721 32§ 1,007,781 11
Utah. .. 4 47,640 2 66,000 voenreunns
Virginia,... 1 13,568 [ ovovveenio] vosvronoin | oeernnnnns
Washington 2 21,750 1 22,000 | 1
Wisconsin., 5 £ 78:1 (¢ IR I 1
Wyoming, oo vuvvveoronrncsnasonsannn 5 59,535 3 113,599 { “eererenns

This total is for 10 fewer enterprises than are listed for the States below. The difference represents interstate enterprises serving 2 States. No enterprise servedmore than 2
States. In presenting the State-totals, all interstate enterprises have been treated as 2 separate enterprises. The headquarters of these interstate enterprises and the other
States in which lands are located are: California (2) Land also in Arizona and Oregon. Idaho (3) Land also in Oregon and Utah. Montana (1) Land also in Wyoming. New Mexico (1)
Land also in Texas. Oregon (2) Land also in Idaho. Utah (1) Land also in Idaho.




SUMMARY

13

Table 9.—NUMBER. AND AREA OF DRAINAGE ENTERPRISES, CLASSIFIED BY SIZE: 1950, 1940, 1930, AND 1920

30- States? All drainage States
Number
si of Area of enterprises Area of enterprises
1z¢ group enterprises (acres) (acres)
19501
1950° 1940 1930 1920 1940 1930 1920
2 PR beveea 14,066 ‘54,617,706 45,207,287 | 41,644,155 23,657,216 | 132,828,451 | 128,495,078 95,629,291
cenes 4,383 2,727 525, 455 324,157
. 12,395 1,152,025
100 to 199 acres.....oiiiiirieneinniaas eareen J O P TN 8,273 603, 554 19,496 12,057 1,446,870 1,040, 664
200 to 499 acres......ooeiuenn ot et tatessoniacsocsensoniotannasans 220,974 147,705 99,112 7,093,485 5,984,023 5,222,615
500 to 999 acres......... sasaanee cerierasitasens terematenseirnsy . 1,586 1,098,279 953,935 910, 371 368,736 11,234,727 11,130,096 9,091,516
1,000 to 1,999 acres......... reieeenaraanans sbanaren reanes veveees . 1,398 1,962,013 1, 726,'342 14,558,019 |
5 4,998,968 3,183,867 34,074,009 29,522,536
‘2,000 £0 4,999 BCTES....sssreensesarecnsssronnenrannoanasan e 1,314 4,102, 149 3,960,638 [ 20,511,078 |
5,000 to 9,999 acres. 651 4,528,281 4,542,720 4,484,862 2,820,328 16,387,515 15,865,002 13,357,936
10,000 to 19,999 BCTeES...0vvrnerrarrnnnean PRI feereraiaees 433 6,003,783 6,041,949 | 16,964,180 |°
14,768,991 9,423,712 35,075,951 23,826,149
20,000 to 49,999 @cTeS.....i.civeeranas senscsnancnas 268 7,920,801 10,047,929 20, 141,844
50,000 to 99,999 acres.......caverinreinanns areatesenaseaies PR 87 6,084,562 6,816,045 6, 304, 255 4,880,449 10,760,472 11,403,982 8,605,53‘6
100,000 to 199,§99 BACres;......... ebecnietiarearaaas 25 '3,'566,263 3,794, 141 i 5,925,431
2,868, 617 10,218,995 | 4,850,978
200,000 to 499,999 acres..... T veves 19 6,575,535 2,954,853 10,014,219 |{ 3,155,493
500,000 2CTES ANd OVET.....cveieunennannnne et eeaeesenaetareaeas 12 12,172,486 4,123,882 )  q....... . 4,123,882 3,378,199 | ....... .

1An interstate enterprise is counted in each State in which a part is s located.
2Largely States with organized drainage districts and other corporate ‘and private enterprises.

See text.

3The sum of the areas in the individual enterprises without deduction for area in more than 1 enterprisé (overlapped)-.

It is counted only once in the 30-State summary,

Table 10.—ACRES OF LAND SERVED BY DRAINAGE PUMPS. CAPACITY OF ENGINES OR MOTORS, AND CAPACITY OF
PUMPS, FOR SPECIFIED STATES 1950, 1940, AND 1930

Pump capacity
State st:::d E"::::.r“ b

(acres) c:ﬁ?;i;y Total Per acre gipiﬁu;:

(g.p.m.) (g.p.m.} (inches)
Florida.......cvivivnnvnnns Peevedretianananes serssesiatneens eeseracnnsnine 1950. . 293,124 28,129 8,399, 300 28.7 1,53
1940 185, 693 7,204 3,394, 600 18.3 0.98
1930, 129,872 5,065 1,980,799 15.3 0.81
Thlinodst. . . veiuiiiiviinieinnannnns e eertairart ettt eensassntanaaens 1950, 315,363 21,020 3,331,997 10.6 0,57
1940, 375,437 23,206 3, 648, 100 9.7 0.52
1930., 331,448 18, 658 3,156,700 9.5 0.51
Louisimma,...... teteseisacmmens R R ETER TR PR evaeen «e..1950., 179, 266 15,041 4.2ﬁ3,000 23.97 .27
1940. 123,066 11,041 5,055, 600 41.1 2.19
1930.. 123,163 6,495 2,956, 500 24.0 1.28
Missouri............ errereeenaeeay Cresaannas PPN teseans teecnanssnnsen 1950, 67,217 2,800 713,8% 10.6 0.57
1940.. 64,527 2,115 502,000 7.8 0. 42
1930.. 71,604 2,533 607,430 8.5 0.45

1Pump data for Illinois do not include 1 enterprise serving 61,650 acres which was considered primarily a sanitary project in the 1950 Census.




14 DRAINAGE OF AGRICULTURAL LANDS
Table 11.~PRECIPITATION FOR 1949 BY MONTHS, WITH PERCENTAGE OF NORMAL PRECIPITATION.

FOR THE 40 DRAINAGE STATES

Annua January ] February Masch April May
State - y g
Inches Parcent Inches '{ Percent Isches Percent Ioches Percent Inches Percent Inches Percent
ARRBORR, <1 s ssnnnre s ernearirennin 52,37 106 6.58 130 6.28 137 5.16 101 579 195 4,07 w3
APIZONRs v s serenasncanrovansannss 13.41 97 3.86 P33 8.76 58 8.51 47 6.38 58 0.29 91
ATHRRSRE, s ¢ ocvnrnnncrnrnrscnsnenis 57.04 11 10,16 234 3,98 132 5.42 114 2.75 55 5.99 ]
CaL3 FOTRERL w1 s esaeucnvnnsnrnnrinss 14.68 i} 2,80 58 2.68 8} 4,30 147 0.18 10 1.88 138
L O 16.84 102 1.56 80 8.57, 59 1.52 14 1.13 63 2,50 132
FLOTId8. 1 tsariarrarneeennnrsinsnan §5.38 102 0.88 37 2.6 48 2,18 33 5.16 171 2. 60
GROTEIB o vt rarannes 48.30 56 3.03 8 5.58 116 1.98 59 571 149 3.50 w02
Tdaho. ... 14.80 86 1.09 5 2.81 169 1.03 61 0.54 3% 2.82 27
Tiiinods..: 41.98 112 6.09 260 2.63 136 3.21 100 177 50 271 7
2N P £5.19 115 7,74 255 2.89 119 3,81 101 2.01 56 3.35 a2
b O . 29.06 89 2.72 269 0,87 80 .44 144 1.33 51 2.68 183
HOnSas. casneneennsnrs 31.85 120 3.09 451 1.14 118 1.96 135 3.18 #3 5,34 143
REn oKy ae e eeanpenenens 51.72 114 6.86 157 '8.35 154 5.17 109 3,52 88 2.78 i
LOGASIANR 2 esersiranens . 62.91 109 8.11 122 £.87 106 8.25 165 6.53 139 2.35 56
Marylend-Delaware. ..o oiuarersens 40.86 LYy 5.30 162 3.40 118 2.83 % 2.77 79 477 130
WACRIBED, vavervrnareernnernrevaraes .y 108 2.7 138 2.0 123 2.85 38 1.62 &8 2.75 84
Minpesosa.. TR 26.88 1086 1.55 207 6.41 54 LT 140 6.74 35 3.24 0l
BiSS IS8 EHPE. 10 vrrvansenreiariuraier 60.95 114 8.69 167 5.2 185 8.45 142 5,11 104 4.68 109
HESABULE, vuvnvvurcnsonas cerrraniaas 48.09 119 6.37 bl 2,58 123 3,42 105 1.65 41 4.59 96
MOBEER R L vsnnsenvsanraniscnrinnrans 12.36 83 0.84 112 9.95 151 0.80 a9 0.57 51 1.94 a1
BebrashB. verernienrinsnaenas R 25.38 112 1.90 52 0.35 41 2,46 720 152 &3 4.54 142
Nevada...... 7.72 88 1.38 134 5.94 85 0.79 89 0.24 30 1.77 229
BeW JELSCY. 4 cnvrenerearannsnercasnn 38.72 a7 5.98 165 3.68 06 2.6 68 3.73 103 477 132
Hew BeXit0 s e evavroannrnrarvrenss 15.35 107 1.61 278 0.63 91 .45 58 9.92 107 1.23 98
Bew Y0TKesiscarsnansanresninanenn s 36.23 87 .45 121 2.4 91 1.96 64 3.3 1o 3.15 a8
North Caraling..,.. 54.17 19 2,83 75 1.75 94 2.94 70 4.46 125 4.88 116
Nerth Dakota,...... 16.24 95 1.14 238 6. 46 9 0,60 7 0.45 38 2.34 04
ORIO, v avarnennnsnseoeres n.5 95 5,58 . 186 2.70 104 2.91 84 2,87 83 3.05 81
CLARDRE, « v enarrereearvananvanasan 38,88 118 §.41 363 2,23 149 2,30 05 2.07 ‘58 7.94 185
OFBEOM. wvevseearsenerssvrannsanns 3.8} 86 1.09 78 5,93 119 2.38 82 8.82 40 .37 135
South Carodint...eesseerivercencis 48.75 w2 2.19 §2 5.08 122 2.09 54 5.06 154 3.42 97
South DaKatau, veereersreiossresraan 17.19 90 151 05 6.14 25 1,22 119 1.18 7 2,58 91
TORNBSEBBe s s ee s sannanneancrnrnneons 57,47 1s 8.43 12 1,42 76 5.56 04 1.15 a5 3,68 90
TOXES . 12 sverlennansanrennrnnrsesnes 34.34 14 3.62 200 2.37 133 1.78 89 3.96 136 3.45 a8
Ytak, o icercanrnaen enteaaenn 14. 67 1t 2.1 185 0.90 75 1.46 110 0.52 46 1.92 178
FETGANTR. 1 ers v nesveneneianreraranes 45.37 08 3.78 15 2.68 88 2.66 73 3.50 w07 4,75 126
Has RERGEOTe venascensennnvnrconsans 2484 87 0.99 23 6.25 164 2,51 7 1,30 54 114 57
WiSCONEER, uvrsernsaren 28.00 g3 1.92 155 0.80 48 2,35 134 1.64 66 2. 9B &3
WYOTARE. <« wervcnnrannsons o 144 96 1.35 153 0.69 81 .98 88 0.94 57 7.9 130
June July August Septembar Qetabar November December
State
Inches Percent Inchea Percent | Inches | Percent | Inches | Percent | Inches | Percent | Inches | Percent | Inches | Percenc

Alabama.. ... 5.76 135 6.72 12 4.61 a8 3.31 101 3.37 116 0,80 25 4.01 76
Arizona.... 0.84 287 1,97 | 95 .25 56 1.63 123 115 129 0.3 34 1.24 95
Arkansas,. ... .. 517 1%5 4.33 17 3.1 88 3.20 97 8.50 262 0.37 10 4,77 1312
Californifu, .oy ennons 0.86 13 9.02 18 9.16 59 .09 2 .27 25 1.68 87 1.94 53
Coloradt. s« veeyorarnen 3.26 228 2.18 102 1.30 i 0.85 63 1.22 103 0.24 30 0.5 62
FLOF 388 1n sunneavsvens racanscnnrans 7.58 12 7.86 5] 1108 136 7,60 2 372 90 1.86 84 2,39 88
BEOFEAB «vrnvvaerrnannnenes 5. 19 114 5.66 96 5,81 128 .26 86 .07 13 1.08 9 2,53 81
3BT 42 v eerananneaeraes 0,65 9 8.30 4 0.35 0 0.88 50 1.53 168 1.87 96 1.79 a8
TLLEROS8.n ruas aensnanan 4,19 204 4,40 136 2,90 86 2.76 % 5.7 194 6. 67 2% 4.7% 298
Indiana, . ..... e 5.36 13§ 3.5 105 1.66 130 9.64 28 $.89 176 1.12 37 4.23 154
T8HBe 04 vtas vene vrnn nenaneensnaneens 5.51 121 3.47 95 2.34 62 3,91 88 1.93 84 0.49 28 1,07 98
KBOSE8 « v eevensannrnrnenaseeninns 5,93 148 3.83 123 2.72 a7 2,22 89 2.42 1% 6,15 12 o.87 01
RERACKY, 4 svesnasnncnnrsonsonncns 5,52 133 4.08 95 4.54 123 1.84 64 4,53 170 3.82 53 5.70 Y50
LOULBIANR v eavseares orarsarsinninn 5,90 110 8.63 132 4.04 79 3.94 97 7.30 293 .34 8 5.00 94
Maryl2nd-Dalaware. . . .o rrivernsnes 2,02 51 4,63 W6 4,32 85 £ 98 3.5 1 1.68 63 398 72
BRCHIEAR. L« avvvssevsasnc e P 417 137 491 147 2.45 #5 2.78 B2 2,49 95 2,35 90 2.48 144
BESRESOE s vy 0 enenrarerenesionnnn . 4.98 53 .20 188 2.01 61 1.74 61 3.24 175 .94 i 1.62 134
MEE5TSS3PPE ta e vre v eneserurenarann 5.51 132 6.28 125 .89 94 3.71 122 4.5 184 .38 10 4,71 80
Hissouri.. ... .. e renaren .53 136 4,90 139 3,04 20 4.78 120 6.08 207 8.45 16 3.67 168
Vantana,. ., , 1,71 &2 1.%6 6 8.57 50 1.02 76 134 133 2. g 56 0.88 114
Bebraska,.,....... Ceverinne 4,92 130 2.36 77 3.7 192 2.19 194 1.7 116 8.17 22 0.28 4
Be¥adRes s s aseerarnansecnnnnnnconns 0.38 4 .26 4 5.28 56 6.97 a4 0,40 £3 0.52 81 .48 50
MNew JErsey. vovvrnvevninenavansrinsy 623 & 3.87 B2 3.60 % 4.0 113 2.49 69 1.62 49 2.94 83
New HeXit0u o reaaseanrarnessnnenenns 2,12 1 3.81 135 1.6 & 2,44 132 0.71 83 8.07 it 9.55 73 0
Bew FaTke v rnnescnneas onneocescnns .4 40 3.28 83 4.28 116 3.64 e 178 54 2. 69 83 2,74 93
North Caraline,...coviceeerorecsers .96 1 6.65 1 9,31 71 402 97 410 13 2.87 162 2.30 61
North DakOTa. .. avveerrinserrisnens 2,64 75 3,56 145 0.99 48 6.56 ¥ 2.55 248 0.30 44 8.85 13§
OBEG <aeensrennannennernnn 4,95 107 4,32 111 3.31 98 2.7% 93 1.68 I3 1.47 55 2,96 1190
O3 BHOMRY «wvves vranrrraconnssarse 5.00 125 2.74 9 2.80 6% 3.97 193 3.57 121 0.13 I3 1.64 98
CCBAR, < e aserraanrcnaranssenrinre 0.51 26 0.22 % 0.24 32 1.63 87 1.89 85 3.84 99 3.57 84
South Caraline. ., ucrsiinscarnaaenn 4.6 91 5.07 85 9,92 172 3.93 95 3.51 121 2.9 97 1.9 55
South Dskata...... revee s rinerans 2,00 56 2.02 83 1.93 31 1.57 181 2.18 178 0.74 36 0.65 127
TRRACSESS. ¢ 41 ynnncnnscnnsennoneran 7,01 163 5.90 131 4.2 188 2.00 &3 661 239 1.2% 34 5.18 114
TOXAS. v v e arnacnnrinsrenrmnrnnnris 3.23 198 2.94 114 9.32 98 2.80 94 5.56 207 0.13 5 2.3 103
DU 2 s sa s rarnaeaearenaeanneenes 1.47 216 0.70 72 0.54 48 on 75 1.89 160 0.59 &3 1.88 164
VEERIRAR s s v nverecarscenerneenss .72 ns 5.84 124 7.81 156 2.83 88 1.40 14 2.02 a9 2.17 7

. 0.75 44 .66 97 6. 61 a0 1.38 78 7.96 98 5,95 116 S, 34 98

. 4.99 118 5.53 181 2,20 5 2,01 55 1680 i 1.20 83 1.38 99
RYOHERG: ¢ vrrns saen . 2,14 123 5.97 73 ©.58 5% 0.50 5 1.85 164 .36 6 9.71 31
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