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genera/ Conc/adiond

Based on the public hearings held throughout
the state and on the studies made for the Commis-
sion by the technical, economic and legal consult-
ants, the following general conclusions have been
reached:

1. Arizona’s wealth has been increased more in
recent years by agriculture than by any other single
industry.

2. The income from irrigated crops totalled
$282,100,000 in 1951. It is estimated that approx-
imately $197,000,000 of this income resulted from
the use of underground water. The 1951 income was
$179,000,000 in excess of 1946 income, an esti-
mated 16% of which was due to increased prices
and the balance to increased production.

3. Almost 25% of the $1,151,000,000 income
of individuals in Arizona was derived from irrigated
crops in 1951.

4. Of the estimated total of 1,200,000 irrigated
acres in 1952 over 800,000 acres, or almost 70%
of the total derives its principal source of water from

pumping.

5. Since 1946 approximately 425,000 acres have
been put into cultivation, almost all of which is
dependent on underground water for its irrigation

supply.

6. The most serious underground water problem
exists in the Salt River Valley and the Upper and
Lower Santa Cruz valleys situated in Maricopa, Pinal
and Pima Counties.

7. In the above areas the recharge of the under-
ground water supply is much less than present with-
drawals. Heavy withdrawals from underground water
storage are causing an increase in pumping lifts and
a decrease in well yields in many areas. There should
be no further development of agricultural land in
these areas and legislation should be enacted which
will effectively produce this result.

8. Under 1951-1952 economic conditions, a
material amount of underground water can be with-
drawn and it may be a number of years before such
withdrawals become unprofitable.

9. In other underground water areas of the state,
such as the Duncan Valley, the Safford Valley, the
southern part of the Upper Santa Cruz Valley, and
the San Pedro Valley, pumping may cause some
slight progressive decline in the water levels. How-
ever, the underground water problems are not gen-
erally serious at the present time, and in most of
the areas there is little, if any, land available for

further development. The necessity for closing these

areas does not, therefore, exist at the present time.

10. Practically no water reaches the areas of un-

derground water development from regions outside

the watershed. However, in the southwest desert
region, areas still exist where withdrawals of under-
ground water for new irrigation developments are
possible. The underground water storage in these
areas is essentially non-replenishable, but would sup-
port irrigated agriculture for a limited time and
create wealth that could never otherwise be pro-
duced. Small areas might still be developed on a
sustained yield basis in the mountain valleys and
northern plateau.

11. The majority of the users of underground
water interviewed at the Commission’s hearings are
in favor of some type of regulation either in the form
of a strengthening of the 1948 code or by new legis-
lation which would prevent further development in
over-developed afeas, and which would embody the
following points.

(a) All legal users of underground water should
be treated on an equal basis;

(b) Underground water legislation should be ad-
ministered through a state appointed com-
mission with authority to employ necessary
technical and other personnel;

(¢) Any cutback in the use of pumped water
should be determined by local option;

(d) Ample funds should be provided by the Leg-
islature for the administration of legislation
and for further studies.

12. A majority also favored adoption of the fol-
lowing conservation measures:

(a) In the irrigated areas, water conservation
measures such as lining irrigation ditches,




controlling weeds, leveling land and eradi-
cation of phreatophytes from stream beds
should be encouraged and practiced.

(b) Water should be conserved at its sources by
- a watershed management program which en-
courages eradication of jack pines, junipers,
brush and other uneconomic, deep-rooted
plants. Over protection of these plants has
promoted their spreading over the watershed,
resulting in a decreased supply of both sur-
face and underground water.

13. Any cat-back in the use of underground water
based on the theory of prior appropriation would be

difficult to enforce and more damaging to the econ-

omy of the affected areas and of the state than a
cut-back applying equally to all users.

14. Secondary benefits resulting from the distri-
bution of farm income among other segments of
the state’s population in the form of purchases of
machinery, goods and services is at least equal to
the total individual farm income. As a result the
impact of any cut-back in the use of pumped water
would reflect more on the over-all income of the
state than it would on the farm income.

15. Domestic and stock water users have a super-
tor right to use underground water. but such right
does not extend to protection against a lowering
water table. Municipalities, industry and agriculture
rank in that order in their ability to pay for water,
and they should not be permitted to increase the
present rate of withdrawal in over-developed areas.

16. Approximately 2% of the state’s total area
of about 72,000,000 acres is agricultural land, only
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half of which is privately owned. Almost 20,000,000
acres, or 27% of the total, is Indian Reservation
Land. The possible development through the medium
of ten year development leases to non-Indians of
Reservation lands in excess of 400,000 acres requir-
ing 1650 wells presents a dangerous threat to the
economy of the state as a large part of this projected
development would be from underground water
sources adjacent to or near present over-developed
areas. The state should cooperate with the Indians
and the Federal Government in a long range plan
calculated to encourage an orderly development of
Reservation lands for initial and continuing use by
the Indians. In this way the existing economy of
developed areas can be maintained, the Indians’
rights can be preserved and the present limited water
supply will not be increasingly over-burdened by
comparatively short term developments which neith-
er add materially to the well-being of the Indians
nor add to the general wealth of the state. If this
cooperative plan cannot be accomplished, the result
will be a very rapid depletion of the state’s under-
ground water supplies with the consequent destruc-
tion of a large part of the state’s agricultural economy
which will at the same time provide nothing of last-
ing value for the Indians.

17. In the case of municipal or industrial use,
provision should be made for transportation from
the source of withdrawal to the place of use where
there has first been eliminated an existing agricul-
tural right to the underground water supply sub-
stantially equivalent in annual quantity to the mu-
nicipal or industrial use. Provision should be also
made for the transfer of the point of withdrawal un-
der like conditions.
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%ecommenc[afiond o/ f/le Commidoion

Based on the foregoing conclusions and the studies
and deliberations of the Commission, it is recom-
mended:

1. That underground water legislation be enacted
based on the doctrine of correlative rights or on such
other theory as will provide an equitable apportion-
ment of water among all present legal users in over-
developed areas. In the event the doctrine of correla-
tive rights is adopted, the impracticability of balanc-
ing recharge and withdrawal in certain areas of the
state should be recognized.

2. That further development of new land by
pump irrigation be prohibited in those areas of the
Salt River Valley and the Upper and Lower Santa
Cruz Valleys, as generally outlined on the map at-
tached hereto, but that the administrative agency be
given authority to make exceptions in the following
cases:

(a) Where it can be established that pumping
will not materially interfere with the under-
ground water supply of present users;

(b) Where pumping is necessary for drainage;

(¢) Where pumping is necessary for the control
of phreatophytes.

3. That provision be made for prompt and effec-
tive closing of any area by the administering agency
when it appears that further development will result
in: :

(a) Withdrawals in excess of the safe yield in
areas where there is a sufficient recharge to
warrant a safe yield basis of withdrawal; or

(b) Withdrawals from storage at rates which
will endanger amortization of existing invest-
ments in areas where pumping from storage
was initially determined to be economically
desirable.

4. That districts in over-developed areas be estab-
lished for the purpose of enabling the users in each
district to determine the necessity for and the amount
of any cut-back in use of water by a two-thirds ma-
jority of the acreage voted and a simple majority of
those voting. District boundaries should be estab-
lished by joint action of the state administrative
agency and local wusers, and should be based as
nearly as possible on a similarity of local conditions
and not on hydrologic conditions alone. Fach district
should be required to finance its own formation,
organization and operational expense.

5. That provision be made for the acquisition by
industry and municipalities of underground water in
over-developed areas by purchase and elimination of

an existing agricultural right equal to the new indus-
trial or municipal requirement. Incidental to this
should be the right to transport water from the
source, and the right to transfer the point of with-
drawal.

6. That domestic and stock watering uses be
superior to all other uses, but there should be no
provision for indemnification against lowering water
tables caused by withdrawals for other purposes.

7. That provision be made for the following:

(a) Compulsory registration of all irrigation,
municipal and industrial wells and of all
acreage in cultivation which derives its water
in whole or in part from the underground
water supply.

(b) Licensing and bonding of all well drillers
and compulsory filing of statistical records
with the Commission.

(¢) Equipping of all irrigation, municipal and
industrial wells so that water level measure-
ments can be made at any time.

(d) All flowing artesian wells be provided with
cut-off devices and all abandoned flowing
wells be plugged.

(e) Replacement and deepening of existing wells
to maintain present yields.

8. That the administration of legislation be vest-
ed in a Commission appointed by the Governor with
the advice and consent of the Senate, consisting of
seven members with staggered terms of three years,
allocated to provide representation for each geograph-
ically similar area of the state. This Commission
chould determine broad matters of policy but the
actual administration of legislation should be en-
trusted to a competent engineer employed by the
Commission, possessed with the executive ability to
properly statf and operate the administering organ-
ization.

9. That the Commission be authorized, em-
powered and directed to cooperate with various Fed-
eral agencies administering Federal lands to provide
a proper program of watershed management de-
signed to furnish the maximum amount of water for
surface streams and recharge to the underground.

10. That strong enforcement provisions be enact-
ed providing adequate penalties and the injunctive
process to punish and prevent violations.

11. That adequate financing by appropriation
from the general fund be provided for the adminis-
tration and enforcement of underground water legis-
lation and for continued studies.
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SECTION |
/Q/an ana[ procealure

On March 17, 1952, Governor Howard Pyle ap-
proved Senate Bill 56, passed by the Second Regular
Session of the Twentieth Legislature. This act creat-
ed an Underground Water Commission to be ap-
pointed by the Governor, defined its duties, and pro-
vided that the Commission submit its report to the
Governor and to the Legislature not later than Jan-
uary 1, 1953. The Commission was charged specific-
ally with the duty “to make a comprehensive study
of the source, extent and nature of the underground
waters of the State of Arizona.” The Commission in
connection with its study, was directed to “make
investigations as to the recharge of water into the
various basins of the state and withdrawals of water
from such basins, methods of conservation of water
and other related investigations”.

The act provided that all of the members of the
Commission be primarily engaged in agriculture and
that six members be appointed from Maricopa Coun-
ty, four members from Pinal County, two each from
Pima and Graham and one each from the remaining
counties of the state. Governor Pyle appointed the
following members to serve on the Commission:

Mark Davis..........c..c.oe. Apache County
John H. Williams........._.. Cochise County
Ernest Chilson................ Coconino County
Stephen L. Bixby......ccccc.oo.... Gila County
Vance S. Marshall........... Graham County
E. L. Tidwell................ Graham County
R. J. Golding.....ccccoeoee.... Greenlee County
John Beloat.................. Maricopa County
E. Ray Cowden.............. Maricopa County
Ray Eaton.................. Maricopa County
Leo Ellsworth............... Maricopa County
- K. W. Houston.............. Maricopa County
O. M. Lassen............... Maricopa County
E. L. Jameson................. Mohave County
A H.Randall............... Navajo County
Dan W. Clarke.................. Pima County
Alvin Luckett ... Pima County
M. T.Clemans..................... Pinal County
Newton S. Cooper................ Pinal County
L M. Jones.....coooveeiiacene. Pinal County
Leon M. Nowell................ Pinal County
John L. Kalb............. Santa Cruz County
Norman Fain............... Yavapai County
Wayne Wright....__.. e Yuma County

The Commission held its first meeting in the .

Senate Chamber of the Capitol Building on April

9, 1952. Governor Pyle addressed the Commission
and outlined some of the problems which he felt
would confront the Commission.

The Commission then selected Mr. E. Ray Cow-
den as Chairman, Mr. Newton S. Cooper as Vice-
Chairman, and Mr. O. M. Lassen as Secretary.

An executive or working committee was created
for the purpose of providing a smaller group to
facilitate the operation of the Commission. This
body was composed of the Chairman, Vice-Chair-
man and the following: John Beloat, Leo Ellsworth,
Ray Eaton, O. M. Lassen, M. T. Clemans, Dan W.
Clarke, Vance S. Marshall and Norman Fain. Al-
ternates appointed were: K. W. Houston, L. M.
Jones, Leon M. Nowell, Alvin Luckett and John H.
Williams. This committee was authorized to act for
the Commission on all matters and reported regular-
ly to the full Commission.

The Commission decided to set up initially a staff
consisting of an executive secretary, an office secre-
tary, a field representative and, since the Commis-
sion was advised that the Attorney General’s office
would not be able to furnish the legal assistance the
Commission would need, a legal adviser.

Elmer D. Hershey, an Arizonan, temporarily in
Salt Lake City on the staff of the Secretary, Depart-
ment of Agriculture, was employed by the Commis-
sion as executive secretary. Mrs. Katie B. Mott, for-
mer legislative attaché and employee of the State
Highway Department was employed as office secre-
tary. Mr. L. L. Lee, an engineer with 20 year’s exper-
ience in surface and ground-water studies in Ari-
zona, and who had just returned from an assignment
as consultant with Overseas Consultants, Incorporat-
ed, in Iran and Indonesia, was employed as field
representative of the Commission to collect and as-
semble technical data. In selecting a legal adviser it
was considered advisable to secure a lawyer not
previously involved in underground water litigation,
preferably from an area not confronted with under-
ground water problems. For these reasons Mr. Bryant
W. Jones of Yuma was selected as legal adviser.

As soon as Mr. Hershey completed arrangements
for a leave of absence from the Department of Ag-
riculture, he returned to Phoenix and opened the
Commission’s office in the Security Building on May
6, 1952. »




The Commission has met at least once each month
and has been in session a total of fifteen days. The
average attendance at these meetings was eighteen
members. In addition the executive committee held
seven meetings. There were from three to ten mem-
bers of the Commission present at each of the sixteen
hearings held throughout the state, the average at-
tendance being in excess of six members. In addition
a special committee of five members attended three
separate meetings concerned with the problem which
arose in connection with the development of Indian
Reservation lands. A total of approximately four
hundred thirty-five days exclusive of travel time was
devoted to the work of the Commission by its mem-
bers.

TECHNICAL STUDY AND REPORT

Soon after its organization the Commission con-
tacted various technical consultants throughout the
United States and interviewed several geologists and
hydrologists for the purpose of retaining consultants
to furnish the Commission with a technical report
on the source, nature and extent of the underground
water of the state. The Commission selected from the
available consultants Mr. William F. Guyton, a con-
sulting ground-water hydrologist of the firm of
White, Guyton & Barnes of Austin, Texas, and Mr.
Nicholas A. Rose a consulting ground-water geolo-
gist of Houston, Texas, as consultants. Mr. Guyton,
a graduate of the University of Mississippi in mathe-
matics and engineering, had made graduate studies in
water supply at California Institute of Technology
and the University of Mississippi, and was with the
United States Geological Survey from 1939 to 1950.
His service with the U.S.G.S. included assignments
in charge of ground-water investigations in Kentucky,
in charge of the Ground-Water Hydraulics Section
involving research and reports throughout the United
States, and. in charge of the Water Utilization Com-
mittee involving studies and water resources apprai-
sal reports throughout the United States. He pre-
pared and supervised preparation of a large number
of reports on ground-water resources and develop-
ment. During 1945 Mr. Guyton served as a scientific
consultant to the United States Army on ground-
water supplies in the Pacific islands. Since 1950 he
has been in private work as a consulting ground-
water hydrologist and has worked on ground-water
problems in ten states.

Mr. Rose was graduated in geology from Vander-
bilt University in 1933. He served with the United
States Geological Survey and with the Geological
Division of the Tennessee Valley Authority for
about twelve years. After that he was associated
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with the firm of Lockwood & Andrews, consulting
engineers of Houston, Texas, as a ground-water
geologist in charge of investigation and development
of ground-water supplies for industrial plants, muni-
cipalities and irrigation projects. Since 1948 Mr.
Rose has maintained his own offices and staff in
Houston, Texas, and has fulfilled consulting engage-
ments throughout the United States and in several
foreign countries for such clients as Anderson, Clay-
ton & Co., Alcoa Mining Co., E. I. Dupont de
Nemours Co., Shell Oil Co., Proctor & Gamble Co.,
Ethyl Corp. and Phillips Oil Co. ’

After Mr. Guyton and Mr. Rose met with the
Commission, it was decided that the services of a
third consutant with a somewhat different back-
ground should be secured. The Commission was for-
tunate in securing as the third consutant Mr. R. J.
Tipton, head of the engineering firm of Tipton &
Associates, Inc., of Denver, Colorado.

Mr. Tipton received his degree in civil engineer-
ing from the University of Colorado. Upon his return
from service with the Corps of Engineers in the
A.EF. in July, 1919, Mr. Tipton was employed as
chief engineer for the San Luis Land & Mining Com-
pany in Colorado. In this capacity he designed and
supervised construction of irrigation structures on a
100,000 acre project.

From 1922 to 1929 Mr. Tipton was engaged in
private engineering practice in the San Luis Valley
of Colorado. From 1928 to 1933 he served as de-
signing engineer on a large reclamation project for
the Mexican Government, engaged in special studies
of water supply for Boulder Dam and served as
special engineer for the Colorado State Engineer’s
Office in connection with interstate water problems
and water resources study. In August 1933 Mr. Tip-
ton opened a general consulting practice and now
maintains offices in Denver where he is President of
the firm of R. J. Tipton & Associates, Inc., and R.
J. Tipton Associated Engineers, Inc. Both firms are
engaged in consulting engineering work. R. J. Tip-
ton Associated Engineers, Inc., was formed for the
specific purpose of providing a general engineering
service in the western hemisphere outside the United
States and maintains offices in Bogota, Colombia and
in Caracas, Venezuela. Mr. Tipton has been identi-
tied with much of the upper Colorado basin litigation
and compact negotiation as a consultant to the State
of Colorado and since 1937 as a consultant to the
upper basin states. At present he is consulting engin-
eer for the Colorado Water Conservation Board; Cli-
max Molybdenum Company; Northern Colorado
Conservancy District; American Section, Interna-



tional Boundary Commission United States and Mex-
ico; Pecos River Commission; the United States
Bureau of Reclamation, Department of the Interior,
and many others.

In May Mr. Guyton met with the Commission to
formulate a plan for securing all of the information
and data necessary to prepare a technical report on
the source, nature and extent of Arizona’s under-
ground water resources. It was recognized that it
. would be impossible with the funds available and
within the time allotted for the completion of the
report to make a new and independent field investi-
gation of the problem. At the same time the Com-
mission was cognizant of the vast amount of infor-
mation which had been collected over a period of
more than half a century by various State, Federal
and private agencies. Among the available sources of
information were data collected by the State Land
Department, the University of Arizona, the United
States Geological Survey, the Salt River Valley Water
Users” Association and other irrigation districts, City
of Tucson and other municipalities, individual well
drillers and pump companies. Unfortunately this in-
formation and data had never been integrated and
correlated to present a comprehensive picture of the
underground water situation but remained in the
tiles of each agency. Much of this information was
known to be extremely valuable in that it consisted
of logs of wells, pumping tests, static water level
measurements, draw-down and salt tests. Estimates
have been made that the collection of this informa-
tion represented an expenditure of almost $2,000,-
000 over a period of years. A plan was formulated by
the Commission, its staff and the consultants leading
to the assembling of the pertinent parts of this ma-
terial in useable form. Questionnaires were prepared
and submitted to these agencies requesting answers
to specific questions in report form. In some instances
the Commission supplied funds to agencies for use
in assembling the requested basic data. In order to
verify the accuracy of the information secured under
this plan, Mr. Lee of the Commission’s staff made
numerous trips into the field contacting well drillers,
pump installers, individuals and irrigation districts.
In all a thorough check was made of the basic data
submitted to the Commission and only minor and un-
important discrepancies were found.

Mr. Lee visited each underground water area in
the state in the course of his field trips and was able
to secure a large amount of additional data which
he assembled into report form for use by the con-
sultants. The consultants familiarized themselves
initially with the topography of Arizona by an air-
plane trip over the watersheds and desert valleys of
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the entire state. They later made field trips to all
parts of the state and visited many of the agencies
and individuals supplying information for the Com-
mission. Mr. Guyton attended nearly all of the public
hearings held by the Commission in order to further
familiarize himself with local conditions.

From the data and information gathered and cor-
related, the consultants were specifically directed by
the Commission to make a wholly independent study
without regard to conclusions drawn by other agen-
cies and from this study to furnish the Commission
a technical evaluation of the source, nature and extent
of Arizona’s underground water supply within the
limics set by available information and such addition-
al information as it was possible to secure. This re-
port is contained in Appendix A. The geological
phase of the report was prepared by Mr. Rose and the
hydrological phase by Mr. Guyton. Mr. Tipton re-
viewed the entire technical report in conferences with
Mr. Rose and Mr. Guyton and all three of the con-
sultants collaborated in the final draft of the report
and concurred in the conclusions submitted to the
Commission.

Mention should be made of the many statistical
studies and analyses made by the agencies previously
mentioned. All of those available together with the
data secured by the Commission and used by the con-
sultants as the basis for their report have been in-
dexed and placed in bound volumes where it will be
available for future use and study. Approximately
forty-four volumes of material have been compiled in
this manner.

ECONOMIC STUDY AND REPORT

The next step in the basic plan adopted by the
Commission to secure the necessary background to
enable it to appraise Arizona’s underground water
problem was an economic study designed to show the
relationship of pump irrigated lands to the economy
of the state and the possible effect on the economy
of any reduction in the amount of pump lands in
cultivation. Professor Raymond E. Seltzer, Acting
Head of the Department of Agricultural Economics
at the University of Arizona was contacted and asked
to recommend someone capable of preparing such a
report as the Commission contemplated. Mr. Theo-
dore P. Jardine, Jr., a recent graduate of the Univer-
sity in the field of agricultural economics, was recom-
mended by Professor Seltzer and employed by the
Commission to make this study and to provide a
report for the Commission. A tentative outline for
the report was adopted at a meeting attended by Mr.
Minton Moote of the statistical staff of the Valley




National Bank, Professor Seltzer, Mr. Jardine, and
the Commission’s executive secretary, Mr. Elmer D.
Hershey. Mr. Jardine followed this outline in making
his study and the report which is contained in Ap-
pendix B. Assistance and material were furnished by
the University of Arizona, the Valley National Bank,
the United States Department of Agriculture and
various other statistical agencies and organizations.

PUBLIC HEARING

The third major phase of the Commission’s pro-
gram was the holding of public hearings throughout
the state. The purpose of the hearings was twofold;
to secure information on local conditions from in-
dividuals engaged in pump irrigation or connected
with various mechanical phases of pumping opera-
tions and to ascertain the opinions of interested citi-
zens in affected areas concerning the possible solu-
tion to the problem. Opinions were sought not only
from farmers but from business and professional men
connected either directly or indirectly with pump
agriculture. The Commission felt that little could be
accomplished without taking into account the feel-
ings and wishes of the individuals who would be pri-
marily affected by recommendations made by the
Commission and possible legislative action based on
these recommendations. Pursuant to this plan pub-
lic hearings were held at Prescott, Cottonwood, Hol-
brook, Safford, Willcox, Nogales, Tucson, Marana,
Coolidge, Eloy, Casa Grande, Phoenix and Parker.
The hearings commenced early in September and
were concluded in October. Well in advance of each
hearing, notices were mailed to representative per-
sons suggested by the member or members of the
Commission from that area. The notices contained a
general outline of the work of the Commission, the
purpose of the hearings and a series of tentative ques-
tions designed to develop the information desired by
the Commission. Newspapers and radio stations
throughout the state carried advance news releases
announcing the time and purpose of the hearings. In
each instance the hearings were not concluded until
an opportunity had been given everyone present to
express his views.

Each hearing was attended by Mr. Cowden, Chair-
man of the Commission, and as many other members
of the Commission as were able to attend. Elmer D.
Hershey, executive secretary of the Commission and
Bryant W. Jones, the Commission’s legal adviser,
were also present at all hearings.

The cost of providing a stenographic record of the
hearings was estimated to be in excess of $5000,
which the Commission considered prohibitive; how-
ever, a record was made of all hearings by means
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of a tape recorder. These tapes were indexed and
have been preserved. The response to the hearings
was noteworthy. Approximately 1000 persons attend-
ed the series of hearings and of this number 230
availed themselves of the opportunity to be heard.
In addition many of those unable to attend wrote to
the Commission outlining their views on certain
phases of the subject matter. At the conclusion of
the hearings a summary of the statements made by
each individual was prepared. These are contained
in Appendix C. Section V of this report contains a
summary of the public sentiment expressed in each
area visited and a composite analysis of public re-
action to the underground water problem and pos-
sible legislative action. The hearings undoubtedly
served another useful purpose in that they afforded
the people of Arizona an opportunity to observe first
hand the approach of the Commission to the prob-
lem.

LEGAL STUDY

The Commission directed its legal adviser to study
the underground water laws of other western states
and to furnish the Commission with the results of
this study. The Commission was particularly interest-
ed in basic principles adopted by other states and
methods of administration. In connection with ad-
ministration of underground water laws, Mr. John
Bliss, State Engineer of New Mexico and the Admin-
istrator of New Mexico’s underground water law, met
with the Commission and spent several hours explain-
ing the underground water situation in his state and
his methods of administration.

In connection with the Commission’s study it was
realized that any recommendations made would have
to take into consideration the possible decision of the
Supreme Court of Arizona in the case of Bristor ver-
sus Cheatham. The Commission was advised that the
ultimate legal status of Arizona’s underground water
law could only be a matter of speculation until the

Supreme Court decided the Bristor versus Cheatham

case.

Based on the research made by its legal adviser,
the Commission requested an opinion from the At-
torney General on the interpretation of the ground
water code of 1948 and the act creating the Com-
mission. This request was intended to clarify an
apparent conflict between the statutes and resulted
in an opinion from the Attorney General that per-
mits could not be issued for drilling new wells in
established critical areas.

There was brought to the attention of the Com-
mission the development by pump irrigation through



ten year improvement leases of some 4,000 acres of
Indian land on the Ak-Chin reservation in north-
western Pinal County, and a projected development
program of some 50,000 acres in or adjacent to
present critical areas. This development caused con-
siderable apprehension among the owners of land
adjacent to the reservation as well as other pump ir-
rigators in Maricopa and Pinal counties whose lands
lay in the vicinity of undeveloped reservation land.
The Commission recognized the gravity of the prob-
lem and in order to explore its many possibilities
held conferences with Indian Office officials and
with the Indians themselves. During the course of
these discussions, the Phoenix Area Office of Indian
Affairs furnished the Commission with a survey
showing 533,800 acres of ultimately irrigable lands
within Indian Reservations located in Central and
Southern Arizona.

FINANCIAL REPORT

There was appropriated for the use of the Com-
mission in carrying out the duties imposed upon it by
the legislature the sum of $100,000. This appropria-
tion lapses on April 1, 1953 and all sums unencumb-
ered at that time revert to the general fund of the
state. At the first meeting of the Commission held in
May a tentative budget was adopted. This budget
was of necessity revised from time to time but at each
regular monthly meeting of the Commission the re-
vised budget was presented and approved by the
Commission. Following is a statement of the expen-
ditures made from the appropriation to the date of
the report:
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Statement

Amount obligated to

Expense Items January 1, 1953

Rent oo $ 1,048.49
Supplies & Services .....coceemmeeeie.e. 1,519.96
Equipment ... 366.56
Printing & Binding ....cc.ocooccooo 4,518.72
Office Personnel ............iicoeeeieei... 17,362.71
Consultants ................... s 30,734.47
Cooperating Agencies ................... 14,351.51
Travel oL ,826.38

TOTAL o $75,728.80

For clarity encumbered sums have been shown
as actual expenditures.

The balance of the appropriation remaining on
January 1, 1953 is $24,271.20. This sum is available
for use in presentation to the Legislature of such ad-
ditional information or explanations as may be re-
quested from the Commission by the Legislature.

The act creating the Commission authorized the
Commission to fix the compensation of its members
at not to exceed $15.00 for each day actually spent
in performing necessary work authorized by the Com-
mission and also authorized the payment of actual
and necessary traveling expenses incurred. None of
the members of the Commission requested any pay
for their time spent in attending the numerous meet-
ings and hearings held and many of the members
did not make any claim for reimbursement for actual
traveling expenses.
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SECTION I
./4rizona; grounbl Water %edourceé

PHYSIOGRAPHY

Arizona is divided into three physiographical re-
gions: the northern plateau, the mountain region,
and the desert region. The general location of these
regions is shown on Figure 1.

Figure 1-—Map of Arizona showing Physicgraphic subdivisions.

Northern Plateau

The northern plateau region in the northeastern
part of the state varies in elevation from 4,000 to
7,000 feet.

Along the creeks and river bottoms irrigation is
practiced by diversion of surface flows. Although
the growing season is short in this area and summer
rains are rather prevalent, it has become necessary
to supplement surface water diversions with pumped
water.

In areas where no surface water is available ir-
rigation is accomplished by means of flowing and
pumped wells. Later developments in this region
are of this type as all useable surface flow has been
appropriated.

The majority of the water obtained from wells,
whether flowing or pumped, is derived from the
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Coconino sandstones. These sandstones appear to be
a reliable source of water, particularly in the area
south of the Colorado River.

There has not been sufficient development in this
region as yet to ascertain how much water is avail-
able from underground sources, but in parts of the
region, the formations provide substantial quantities
of underground water.

Mountain Region

The mountainous region lies south and west of
the plateau region, extending from the New Mexico
State line in a northwesterly direction to the Utah
State line, and consists of rugged mountains with
steep streams and narrow valleys.

Only scattered areas are under cultivation in this
region and, in most instances, are irrigated by diver-
sions from the creeks and streams. In some cases the
surface waters are supplemented by pumping from
wells located near the stream bed which may receive
part of their recharge from stream flow.

The mountain valleys vary widely in their struc-
ture, some being shallow, recently deposited alluvium
which is very porous and recharges readily from
flood flows in the streams traversing the valleys.
Others are of deep alluvium often more than a
thousand feet in depth. They are recharged from
streams. and deep seated aquifers generally identified
by artesian pressures.

Desert Region

The desert region covering the southern and west-
ern part of the state consists of part of the Gila
River drainage area, together with a few isolated
areas, such as the Sulphur Springs Valley and in the
northwestern part of the region, tributaries of the
Bill Williams and Colorado Rivers.

Irrigation of the desert region was originally ac-
complished by diversions from streams, but almost
immediately more land was brought under cultiva-
tion than the streams could supply. Supplemental
supplies of water were found to be available from
underground sources and pumping became common.

Some of the irrigated lands became water logged
and the practice of pumping for drainage was started. -



Water thus produced was carried by canals to other
lands where the supply was either inadequate or
entirely lacking.

Since 1930 many desert areas in the broad valleys
have been placed in cultivation by the sole use of
underground water. At the present time the practice
of supplying irrigation water from underground
sources has expanded in several areas to an extent
which is causing anxiety as to the limit to which
pumping may be continued without exhausting the
supply and thereby disrupting the economic balance
of the area.

Appendix “A” of this report contains a full and
comprehensive review of the geologic and hydro-
logic conditions within the State.

GENERAL SITUATION

Studies made by the staff of this Commission, the
Agricultural Engineering Department of the Uni-
versity of Arizona and the Ground-Water Branch of
the U. S. Geological Survey indicate that a decreas-
ing supply of underground water will be available
in most of the presently developed areas in the years
ahead.

There is little possibility of appropriating addi-
tional surface water within the state. Future water
requirements in excess of the surface water supplies
must be met from underground soutces or by impor-
tation from the Colorado River. It is estimated that
in 1951 the contribution from underground sources
was 70 % of the total water supply.

The amount of water being withdrawn from un-
derground supplies is in excess of the recharge from
all sources. The original source of all water in Ari-
zona is precipitation on the watersheds of the various
streams as practically no water reaches the areas of
underground water development from regions out-
side the watersheds.

With only 2 percent of the area in this state in
cultivation, agricultural development should not be
discouraged. There are areas within the state which
are not fully exploited and others which have never
been explored. While it is apparent that there is
opportunity in Arizona for further agricultural de-
velopment, it is also evident that inasmuch as new
agricultural lands must depend on underground
warter for irrigation, future exploitation should be
dispersed and concentration of pumps should be
avoided.

Regulation of the use of water is necessary to an

extent which will assure that a total depletion of
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the supplies will not occur. The draft on underground
sources should be regulated to insure amortization
of investments and public improvements.

It is inevitable that continued drafts on storage
will cause water levels to decline, accompanied in
some areas by decreases in the yields of wells. Such
trends may be retarded somewhat if the present rates
of withdrawal are not increased, but the only means
of reversing these trends would be by a reduction of
the amount of water pumped from wells.

INDIVIDUAL AREAS

In its natural state the Gila River system was in
hydrologic balance. With the development of irriga-
tion this balance has been disrupted to some extent,
but it is evident that many of the individual areas
are still interconnected. Where such interconnection
exists, extractions of underground water in one area
will eventually affect adjoining areas.

Heavy pumping in some of the districts within
the areas has caused a rapid decline in water levels.
As the water levels decline in the heavily pumped
districts the shallower wells are materially affected
and the cone of influence widens and extends toward
the outlying sections of the districts.

At the present time, the most serious declines in
water levels occur in the Salt River Valley, the lower
Santa Cruz Valley and the northern part of the upper
Santa Cruz Valley.

Salt River Valley

With the exception of the Indian Reservations
and the lower end of the Valley west of Buckeye,
the entire Salt River Valley has been declared a
“critical area”. Within the valley the decline of the
water levels varies widely. In some districts such as
the Liberty-Buckeye-Hassayampa area there has been
little if any decline; while in Deer Valley and the
Roosevelt Water Conservation District declines of
over 100 feet have been observed in some wells dur-
ing the past ten years. The Salt River Valley Water
Users’ Association, whose land covers about one-half
of the cultivated area in the Salt River Valley, has
for many years prepared weighted average depths
to water on its project. These records show that the
depth to water has increased from 15 feet in 1918
to 95 feet in 1951. In the ten years 1942-1951, a
decline of 56 feet has been noted of which 31 feet
occurred in the past 5 years, indicating an increased
rate of decline.

The amount of water being pumped in the Salt
River Valley is far in excess of the natural recharge




and even if the surface water supplies should im-
prove, the amount of underground water necessary
to supply the lands not having a surface water supply
would exceed the net recharge to the entire valley.

Lower Santa Cruz Valley

The lower Santa Cruz Valley with the exception
of the Indian Reservations, the Avra-Marana Dist-
rict and some outlying areas, has been declared crit-
ical and the drilling of wells for the cultivation of
new lands prohibited.

The water-bearing formations of the lower Santa
Cruz Valley appear to be directly or indirectly con-
nected and form one common hydrologic system. The
alluvial material is continuous into the Salt River
Valley. However, the irrigated areas of the two
valleys are largely separated by lands of the Gila
River Indian Reservation and thus far there has been
no material interference between wells in the two
valleys.

The valley is comprised of the Avra-Marana, Eloy,
Casa Grande-Florence-Sacaton and Maricopa-Stan-
field districts. The last three of these districts are
somewhat similar as in the past ten years declines
on the outer edges of the districts amount to about
20 feet while in the central portions the declines
were from 70 to 100 feet.

The decline of water levels has caused a decrease
in the yields of some of the shallow wells. However,
in the Eloy and the Maricopa-Stanfield districts the
deepening of wells has in some cases restored the
yield. In the Casa Grande-Florence-Sacaton district
the deepening of wells has not generally proved
successful.

The Avra-Marana district adjoins the Eloy district
and as the two districts are hydrologically intercon-
nected, pumpage in one affects water levels in the
other. The Avra district has recently developed quite
rapidly.

Upper Santa Cruz Vailey

The Upper Santa Cruz Valley is that part of the
valley extending from the Rillito Narrows south to
the Mexican border. It is hydrologically connected
with the Lower Santa Cruz Valley at the Rillito
Narrows.

The southern section of the valley lying in Santa
Cruz County is almost totally developed. The irrig-
able land lies within the inner valley of the Santa
-Cruz River and the recharge from the river and side
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‘washes is such that this area has not shown any

persistent decline.

The northern part of the valley widens out at the
southern border of Pima County and in this section
the requirements exceed the recharge to the aquifers.

The present rate of decline is somewhat less than
that in the Salt River and the Lower Santa Cruz
Valleys but there has been a general lowering of the
water table of from 20 to 50 feet since pumping was
commenced. The declines to date have not seriously
affected the economic operation of the wells for
irrigation or other use but have accelerated during
recent years.

If the declines continue, the highly productive
shallow water-bearing formations will be largely
unwatered, resulting in substantial decreases in the
yield of wells. The water-bearing strata of the older
fill are not as productive as those of the recent fill,
but additional drilling may encounter more produc-
tive aquifers than heretofore encountered in the deep-
er alluvium.

San Pedro Valley

The San Pedro Valley is the structural trough of
the San Pedro River, a tributary of the Gila. The
Valley extends from the confluence of the Gila and
San Pedro Rivers southeastward to the Mexican bor-
der. The continuity of the alluvial fill is at least par-
tially interrupted by a series of rock exposures within
the valley at the “Narrows”, about 58 miles north
of the Mexican Border.

Irrigation developments have occurred along the
river from its mouth to the Mexican border. Al-
though approximately 40,000 acre-feet of water were
pumped for irrigation in 1952 practically no decline
of water levels was experienced.

Safford-San Simon Area

The Safford-San Simon area lies in a large struc-
tural trough flanked on the northeast and southwest
by mountains. The northwestern part is the Safford
Valley which is traversed by the Gila River. The
southeastern portion is the valley of San Simon
Creck a tributary of the Gila River. Essentially all
of the inner valley of the Gila River has been de-
veloped as far downstream as the San Carlos Indian
Reservation. The lands are irrigated partly by diver-
sions from stream flow and partly from wells. Dur-
ing periods of plentiful stream flow the major source
of water is surface water but during low flow periods
most of the water is obtained from wells. When



pumpage is heavy, the water level declines and the
well yields decrease. Water levels rise during the
winter and little progressive lowering occurs.

In the San Simon Valley the older alluvium sup-
plies the water to wells. The principal source of
recharge to the aquifers of the older alluvium is
seepage from streams on the outcrops of the sands
and gravels along the mountain fronts. Formerly
many of the wells were flowing artesian wells but
the artesian head has declined from 10 to 30 feet
since 1915 and the flow of most of the wells has
greatly diminished or completely stopped. Sufficient
data are not available to determine whether the
artesian pressure will be progressively lowered if
the present rate of withdrawal is maintained.

Duncan Valley

The Duncan Valley is a relatively narrow valley
extending from the New Mexico line to “The Box”
along the main stream of the Gila River. Irrigation
in the valley is partly by surface water and partly
by wells which draw from the recent alluvial fill.
Heavy pumping during the low flow period of the
river causes a rapid lowering of the water level
and the yields of some wells decline as much as 25
to 35% during the season. The recharge to the
underground water is rapid and during the winter the
water levels rise to about their previous level. Little
if any progressive decline has been noted.

Sulphur Springs Valley

The Sulphur Springs Valley consists of the Will-
cox and Douglas areas. The northern part of the Val-
ley, known as the Willcox Area has no exterior
drainage. The Douglas Area to the south drains into
Whitewater Draw which flows into Mexico. Water
in the deeper sands and gravels occurs under artesian
pressures and some of the deeper wells flow.

The Willcox Area composed of the Kansas Settle-
ment and Stewart Districts, drains into the Willcox
Playa. The principal natural discharge is from evap-
oration and transpiration of salt grasses and other
plants. Irrigation from underground water began
soon after 1900.

The Stewart district northwest of the Playa obtains
its water from shallow aquifers, the depth of the wells
averaging about 200 feet. Declines in this district
varied from 10 to 25 feet during the period 1910
to 1946 and since that time the average decline has
been about 10 feet.

Early development in the Kansas Settlement dist-
rict was through the medium of shallow wells from
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150 to 200 feet deep. Yields from these wells were
very poor, but more recent wells drilled to depths of
500 to 750 feet have produced good yields. Only
about 2 feet of decline in water levels were noted in
the period from 1946 to 1951, probably due to the
small amount of pumping in the district prior to
1952.

In the Douglas area earlier wells ranged in depth
from 50 to 100 feet and were of small capacity. Since
1946 wells from 400 to 650 feet have been drilled
which have much better yields. The decline in water
levels between 1910 and 1946 was about 10 feet
and from 1946 to 1951 about 7 feet.

The yields of some of the shallow wells have de-
creased somewhat as a result of the decline in water
levels, but the decreases so far experienced have not
seriously affected the availability of water for irri-
gation.

Lower Gila Valley

The Lower Gila Valley consists of that part of the
Gila River Valley below the Gillespie Dam extend-
ing to its confluence with the Colorado River. The
Valley is divided into four distinct areas: Gila Bend
Area, Painted Rock-Texas Hill, Wellton-Mohawk
and the South Gila Valley, all of which are hydrolog-
ically interconnected.

In the Gila Bend area irrigation is sustained by
diversions at Gillespie Dam, diversions of flood
waters in the Gila River and underground water
pumped from various parts of the valley. The flow
of the Gila has diminished over the past years until
at the present time very little water is available for
diversion. The water at Gillespie Dam is of high
salinity and is mixed with underground water for
irrigation. In general the underground water supplies
have not been seriously depleted as yet but if the
development in this area continues depletion may
occur.

In the Painted Rock-Texas Hill area there are
several small developments in tributary valleys as
well as along the bed of the Gila River. Very little
information is available on these developments.

In the Wellton-Mohawk area lands have been
irrigated in the Mohawk Municipal Water Conser-
vation District for many years. Originally the water
was diverted from the Gila River but as the supply of
surface water diminished, underground water from
wells was used to supplement and replace the surface
supply. The waters within the entire area are from
moderate to extremely heavy in salt content ranging




from 1,120 to 16,000 parts per million. The high
salinity of water necessitated the growing of special
salt-tolerant crops.

The utilization of Colorado River water on the
Wellton-Mohawk unit of the Gila Project, now being
completed, will probably reduce the salinity of the
pumped water within this area. It is possible that
a water-logged condition in the lowlands of the
valley will occur in the Wellton-Mohawk unit and
drainage will be necessary.

The South Gila Valley lies south of the Gila River
near its confluence with the Colorado River above
Yuma. The water supply for this area is from shallow
wells. There is little room for expansion in this area
and it appears that there is a sufficient amount of
water to supply the present demands.

Other Areas

A number of small areas have been developed in
the tributary valleys of the Gila and Bill Williams
River systems. These areas vary in size from a few
acres to several thousand. Although these areas at
present have little bearing on the overall ground-
water problem of the state they may gain importance
in the future.

These small areas include the Big Sandy, Bouse,
Cibola, Rangeras Plains, Centennial Wash, Palomas
Plain, Rainbow Valley, Waterman Wash and others.
Little is known of the extent of the water-bearing
formations of these areas and it is quite possible that
further exploration will disclose other areas in which
there are relatively large quantities of underground
water.

One of the most important early artesian develop-
ments in the state is the Little Chino Valley lying
within the drainage system of the upper Verde River.
Irrigation in the little Chino Valley has been car-
ried on for many years by flow from artesian wells.
Later developments have been made by drilling wells

and pumping water in areas where artesian pressure

was insufficient to produce flowing wells. The water-
bearing formations from which the wells draw their
water are porous lava flows encountered at depths
ranging from 200 to 1,000 feet. Due to the gradual
increase in withdrawal of underground water, the
levels have declined at an accelerating rate. From
1938 to 1952 the total decline was over 25 feet.

The headwaters of the Verde River known as the
Big Chino Valley has some scattered pumps and
development is increasing. The source of water is
from the recent alluvium and sufficient data are not
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available upon which to base any conclusions as to
the amount of water available for further develop-
ment.

Several small areas near Holbrook, Snowflake,
Hunt and St. Johns in the valleys of the Little Colo-
rado River drainage system are irrigated by under-
ground water. The water-bearing formation is the
Coconino sandstone and in many places the under-
ground water occurs under artesian pressure and flow-
ing wells are obtained. The wells in some areas de-
cline in yield during the summer period to an
extent that they cease to flow but regain their flow
during the winter period. Indications are that wells
in this area are furnishing sufficient water to supply
the present demands.

POSSIBLE FUTURE UNDERGROUND
WATER SITUATION

In many areas within the state the static level of
the underground waters has been falling for several
years, indicating that these areas are developed be-
yond the point where their requirements can be met .
by annual recharge.

Although the indications are that the recharge
to underground water is not sufficient to sustain
the present demand for an indefinite period, there
is no-reason to believe that water cannot continue
to be taken from storage in substantial amounts.

If it is realized that the supplies of underground
water are to a certain extent non-replenishable, de-
velopment can be planned on an economic basis.
This planning can be done in such a manner that
amortization of investment and payment of bonding
or public service cost can be accomplished before a
point of economic depletion is reached.

In sections where the water level is now receding
at an accelerating rate, a non-economic lift will even-
tually be reached. When that occurs irrigation will be
reduced to the amount of recharge or will be dis-
continued.

In many areas little is known of the character,
thickness and extent of water-bearing formations,
the recharge, or the quality of the underground water
therein. It is possible that exploration may disclose a
number of areas in which relatively large quantities
of underground water may occur at depths economic-
ally feasible for irrigation.

Future developments of underground water should
necessarily be more widely separated in order that the



rate of decline of the pumping levels will not be as
rapid as now exists in the presently over-developed
areas.

WATER CONSERVATION MEASURES

Water conservation measures can be separated in-
to three general groups: (1) Those that can and
should be performed by the individual; (2) those
that require district financing; and (3) those of such
magnitude and important that they should be under-
taken by the state or federal government.

Measures Needed on Farms

Most farmers are conscious of the benefits to be
derived from lining irrigation ditches, installing pipe
lines, controlling weeds and leveling land. The extent
to which these practices are used by farmers depends
primarily on their ability to finance conservation
measures and on the cost and scarcity of water. The
conservation practice most difficult to get farmers to
employ is better water application. Many farms must
have their irrigation systems completely reorganized
before efficient water application can be achieved.
Some fields with excessively long runs lose a con-
siderable amount of water through deep percolation.
Other fields with too much gradient waste excessive
amounts of tail-water. This waste can be partially
corrected by the installation of pump-back systems.
The cost of such an installation is seldom practical
for small acreages; however, it is quite worthwhile
and is recommended for large units.

The structural condition of the soil is another
phase to be considered in conserving water. A soil
with a good crumb structure, high in organic matter,
will take water freely and have a high water hold-
ing capacity. The water holding capacity and struc-
ture of many soils can be improved by proper cul-
tural methods, application of organic fertilizer, crop
rotation or a combination of these practices. Too few
farmers give enough consideration to the condition
of the soil. Some soil takes water rapidly, but due to
its low water holding capacity much of the water
percolates below the root zone and is lost. Practices
and crops which will maintain a high level of organic
matter in the soil will save water and make this type
of soil more productive. Some soil becomes so slick
and hard that water runs over it without penetrating
to sufficient depth to maintain proper plant growth.
This type of land can often be improved by deep
plowing or subsoiling; however, this treatment is
usually temporary and should be followed by a green
manure crop, heavy mulching or possibly the applica-
tion of soil amendments.
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Usually diversified farming uses water more ef-
ficiently than single crop farming. The diversified
farm of Southern Arizona has a more uniform water
demand and use throughout the year. This might pre-
vent excessive draw-down in some wells and thus
reduce pumping costs. Within an irrigation district
the result would be a more uniform delivery of
water throughout the year thereby avoiding peak de-
liveries which cause excessive canal and seepage
losses.

Owners of artesian wells could save considerable
amounts of underground water in some areas by
equipping their wells with shut-off devices and the
free flow of water stopped at times when it was not
being beneficially used. The quality of water could
be protected and maintained in many cases if discre-
tion were used in perforating well casings to seal off
aquifers with highly mineralized water.

Medasures Needed on Irrigation District Projects

The conservation measures needed on most irriga-
tion projects consist of lining canals and laterals and
installing efficient diversion gates. Aside from the
water that could be saved by the use of these measures
the cost of delivering water, controlling weeds and
repairing the delivery system would be greatly re-
duced. The management of most irrigation districts
is aware of these benefits and is doing everything
possible to install conservation measures as fast as
financing can be arranged. :

Measures Needed to be Undertaken by
Government

The percentage of privately owned land in Arizona
is so small that the Federal and state governments
must assist in providing over-all water conservation
measures and developing practices which will in-
crease water supplies. The following table shows the
present land tenure status: -

%

State

Owner or Custodian of Land Acres Total
Federal Government (Total) 53,186,163 73
Indian Lands 19,487,534 27
National Forests 11,484,933 16
National Parks and Monuments 2,063,410 3
Bureau of Land Management 16,217,120 22

Other Federal Lands 4,933,166 5

State Lands (Total) 10,715,449 15
Grazing Lands 9,199,373 13
Agricultural and all other lands 2,616,076 - 2

Private Owned Lands (Total) 8,936,788 12
Grazing and other 7,723,601 11

1,213,187 1
TOTALS 72,838,400

Agricultural
100
The total cultivated acreage in Arizona, including

dry farmed and irrigated, amounts to only 2% of
the total area of the state.




From the above figures it is obvious that the var-
ious agencies administering lands must coordinate
their program objectives if maximum production and
conservation of water is to be obtained. Proper
watershed management designed to provide a maxi-
mum amount of water for surface streams and re-
charge to the underground is a problem of such
magnitude that it cannot be successful without the
active cooperation of all federal and state agencies
involved. :

After a hydrologic study of the Salt River Basin
above Roosevelt Dam, J. S. Gatewood, of the U. S.
Geological Survey, Washington, said, “It has been
shown that the runoff record for Salt River above
Roosevelt Dam 1902-48 is consistent with precipita-
tion except that since about 1925 there is apparent-
ly less runoff for a given quantity of precipitation
than there was before 1925. The change about 1925
is significant and hence is not caused by chance but
has some reason. The reason was not found:. The
tollowing reasons were tested, but found inadequate
to explain the change: Temperature trend, percent-
age of summer precipitation, change in accuracy of
measuring high flows and inconsistency with Gila
River record.”

R. J. McMullin, General Manager of the Salt
River Valley Water Users’ Association, undoubtedly
furnished the reason in a talk before the American
Society of Range Management in Globe, Arizona,
on June 6, 1952; in which he stated: “after check-
ing our records and observing the watershed for
years, there is no question in our mind that some-
thing has happened to reduce the livestock capacity
and water yield of the watershed. We believe that
this condition has been brought about by the infesta-
tion of large areas by wooded, deep-rooted plants,
such as mesquite, manzanita and juniper. We do not
join with many agencies and organizations in blam-
ing the cattlemen for this condition, but are inclined
to think it is due to over-production.

We have been advised for many years that it is
necessary to protect this so-called cover, in order to
control silt, but observation indicates that this type of
cover does not materially reduce silt, but certainly
reduces water yield by using water which would nor-
mally percolate below the root zones and reappear
in springs to feed rivers.”

L. R. Rich, hydrologist for the Southwestern For-
est and Range Experiment Station in his paper
“Consumptive Use of Water by Forest and Range
Vegetation,” April 6, 1950, gives the consumptive
use of water in the chaparral zone as 81 per cent of
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the precipitation for grasses, 84 per cent of the pre-
cipitation for shrubs, and 78 per cent of the precipi-
tation is lost from bare soil by evaporation.

From these figures it can be seen that shrubs and
brush on the watershed use more precipitation than
grass or bare soil. The percentage of precipitation
saved by grass as compared to brush may seem rather
small; however, when consideration is given to the
vast acreage of the watershed which is primarily
supporting brush, juniper and jackpines it can be
seen that even a 3% saving in total precipitation
would provide a tremendous amount of additional
water for use in the lower valleys. At elevations
above 5,000 feet where most of the winter precipi-
tation falls as snow, considerable quantities lodge on
the branches of trees and shrubs and is sublimated
without reaching the ground. This is another reason
for recommending the removal of uneconomic trees
and brush from the watersheds.

Another potential conservation method is the
eradication of non-beneficial phreatophytes (water
loving plants) which grow and spread in areas
where the water table is shallow. These areas are
usually coincident with river channels and their
flood plains. Salt cedars, cottonwoods, baccras, mes-
quite, willows and other phreatophytes waste in ex-
cess of 300,000 acre-feet of water annually in Ari-
zona. In many areas the land these plants occupy
could be cleared and planted to crop without in-
creasing the draft on the underground waters. With
sufficient research and experimentation economic
methods may be devised to control these plants by
chemical spraying from airplanes in areas where
ground control is impossible.

There are some possibilities for increasing re-
charge to the ground-water aquifers by the construc-
tion of flood control dams which will desilt flood
water before it is allowed to flow from the reservoir
and percolate into the porous sands and gravel be-
low the dam. The proposed Whitlow Dam on
Queen Creek is an example of where this methcd
could be used to recharge ground-water supplies.
Generally dams of the type described are impractical
in narrow river valleys or areas with a high water
table. They can be most efficiently used where the
recharge area is composed of a broad alluvial cone
of porous material with a rather deep water table.

FUTURE UNDERGROUND WATER
STUDIES

Underground water studies, on a continuous basis,
are necessary to ascertain the possible economic life
of the various pump irrigated areas. Information



regarding annual quantities of water pumped, static
water levels, pumping water levels, mineral contents
of the water and the depth and nature of the re-
maining saturated material should be obtained. If
this data is properly correlated and analyzed there
is no danger of a sudden depletion of the under-
ground water supplies in any area without ample
warning.

Underground water studies involving co-operative
agreements between the state agency administering
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underground water laws and the U. S. Geological
Survey should follow a revised policy in the future.
A qualified technical staff of the state agency should
outline and specify the nature and scope of the stud-
ies. The state agency should employ its own field
personnel for gathering additional basic data neces-
sary to a more complete evaluation of the under-
ground water problem. This would also serve the
purpose of avoiding duplication of effort as this
staff could at the same time assume the duties of
investigation, necessary to enforce possible legislation.

SECTION il
gconomie gua/uaﬁon o/ fAe urw/ergrounc[ M/afer S)ifuaﬁon

In the consideration of any problem involving the
manipulation of production factors, sound procedure
requires evaluation of the possible economic results.
For this reason the Commission tried to analyze the
part underground water has played in increasing the
development, wealth and annual income of the state.
At the same time an effort has been made to predict
the economic effect on local and state conditions
assuming varying reductions in the use of under-

ground water in combination with varying price

relationships.

Mr. Theodore P. Jardine, Jr., the statistician who
made the economic survey and report for the Com-
mission, used data compiled by the Department of
Agricultural Economics of the University of Arizona,
the Research Department of the Valley National
Bank, the United States Department of Agriculture
and various other state and federal agencies. Mr.
Jardine’s report is attached as Appendix B under the
title “Underground Water and Agriculture in Ari-
zona.” The time element permitted the use of only
such data as was readily available, and it should
also be pointed out that the conclusions contained
in this report are those of the author and do not
necessarily express the views of the members of the
Commission.

UNDERGROUND WATER'S PART IN
ARIZONA'S DEVELOPMENT

When the United States entered the war in 1941,
the total irrigated land in the state was 731,000
acres. During the war years and to the end of 1946
an additional 44,000 acres had been developed. The
price incentive during this five year period was suf-
ficiently great to cause more development had it not
been for shortages of machinery, labor and other
items of production. Following this pericd civilian
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requirements began to be met and the state’s irrigated
agriculture grew from 775,000 acres in 1946 to an
estimated 1,200,000 acres by the end of 1952, an
increase of 425,000 acres. Except for a limited
amount of new land developed with surface water
in Yuma County, all of this new agricultural growth
is dependent upon underground water for its irriga-
tion supply. A combination of drought and the
increase in irrigated acreage has increased the annual
amount of pumpage by over 2,000,000 acre-feet
from 1942 through 1951. From 1946 through
1951 the increase in annual pumpage exceeded
1,300,000 acre-feet. During this same period the
cash value of crop income increased $179,100,000.

This increased income can be attributed to the
use of underground water and increased crop prices.
Underground water has also contributed to the de-
velopment of Arizona by broadening the tax base,
increasing business activity and attracting new
residents.

During the period 1940 through 1951 the per
cent of state income derived from crops has increased
from 11.4% to 24.5% indicating the increasing
relative importance of agriculture to Arizona’s over-
all economy. While the agricultural econcmy was
rapidly expanding through the use of underground
water, the state’s population and labor force also
grew rapidly. The fact that from 27 to 319% of

_ the state’s total labor force was employed in agri-

culture during this period indicates that expanding
agriculture has contributed substantially to Arizona’s
population growth.

Irrigated agriculture is at the present time about
70% dependent upon underground water. This
does not mean that 70% of all irrigated land has




only a pump supply, but that 709% of the irrigation
supply must come from underground sources. Irri-
gation districts with gravity water rights have turned
more and more to the use of pumped water to sta-
bilize their water supplies. The Salt River Valley
Water Users’ Association’s policy calls for pumping
an annual average of about 40% of its supply. In
many years the actual percentage of water pumped
greatly exceeds this amount. Other irrigation dis-
tricts on the Gila River drainage system are even
more dependent on pump waters. If it were not for
the use of underground water, production would
vary from year to year according to precipitation and
tlow of the rivers. In drought periods some irriga-
tion projects would be virtually without water. An
agricultural economy under these conditions could
never be very prosperous or stable. The effects
would also reflect on business and the total economy
of the state.

Municipalities and industry are also dependent
upon underground water for their continued growth
and prosperity. Very few cities or industries in
Arizona have an adequate surface water supply. This
creates a problem of competition between municipali-
ties, industry and agriculture for the state’s limited
underground water supply. If it becomes evident
that our water resources are not sufficient to main-
tain our present economy, we have three alternatives.
One is to bring water in from an outside source, an-
other is to practice measures that will increase and
conserve our present supply. The third and least
desirable method is to reduce our use of water to a
point where we can be assured of a perpetual supply.

When a reduction of any kind is considered every-
one is apprehensive of the effect of the cut on his
interests. From the hearings the Commission held,
the majority of the people seemed to agree that
municipalities should have a superior right to the
beneficial use of water and that industry and agri-
culture should compete equally for the remainder.
Using this premise it is obvious that the present in-
dustries in Arizona can well afford to pay more for
water than the farmer, and that if competition and
the laws of economics are allowed to operate freely,
farm-lands will gradually be taken out of cultiva-
tion as the underground water supplies become de-
pleted in certain areas. The majority of the farmers

and representatives of industry and municipalities -

agree that in those areas of limited supply futare
acquisitions of underground water should be based
on the purchase and withdrawal from farming of
sufficient agricultural lands to supply the industrial
or municipal use. By this means industrial and mu-
nicipal development would not be hampered and
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the draft on the underground water supply of the
area would not be increased.

EXAMPLES OF RESULTS CAUSED BY A
POSSIBLE REDUCTION IN THE USE
OF UNDERGROUND WATER

The possibility of a cut in the use of underground
water immediately presents the question: “What ef-
fect will a cut in the use of pump water have on the
local and state economy?” The method used in
applying a reduction in the use of pump water would
to a varying degree affect the amount of production.
If for example it were possible to base the reduction
on the doctrine of prior appropriation whereby the
use of all wells drilled on lands not irrigated prior
to a date calculated to provide a 10, 20 or 30% cut
in the use of pump water was prohibited, the follow-
ing might be the result: Production would be re-
duced by about the same percentage as the reduction
in water since entire farms would be taken out of
cultivation. The tax base would be reduced as most
of this land would be sold for taxes and return to
desert. Other property would have to assume the
repayment of bonded indebtedness. The owners of
the land and wells excluded would lose their invest-
ments. The mortgage holders would lose and as a
result credit would become tight and business and
the remaining farmers would all suffer.

On the other hand, if a reduction based on the
doctrine of correlative rights were made, providing
for an equal cut to all underground water users in
overdeveloped areas of 10, 20 or 30%, we might
expect the results to be somewhat as follows: The
reduction in production would not equal the reduc-
tion in use of water. The net income of the indi-
vidual farmer after taxes would be only slightly
reduced with a 10 to 20% cut in the use of pump
water. Cuts of over 20% through 30% might
result in a reduction in net income, but not in pro-
portion to the cut in pump water. Most farmers
might still be able to operate at a profit as they
would probably get better production. This would
be accomplished by conservation and better methods
of applying water to their most productive land.
Thus the over-all and local effects on the economy
would not be so severe. No one would be forced
out of business and no one’s investment would be
wiped out. Credit would be stabilized and the
economy of the farming communities and towns
would be established on a long term basis.

Any state legislation requiring general curtailed
use of underground water would have a damaging
psychological effect on the economy of the state.
However, if enabling legislation is enacted, provid-



ing for local determination of cut-backs there will
be little interference with the farmer’s ability to
finance his next year’s crop, and the adverse psycho-
logical effect would be avoided.

EFFECTS OF CROP PRICES ON UNDER-
GROUND WATER USE

Prices received for crops have varying effects on
the use of underground water. Rising crop prices
encourage new development and a greater use of
underground water. A lowering price structure will
stop new development, but will not stop the pump-
ing of the majority of wells already drilled and
equipped. As wells go bad and pumping equipment
wears out, land will go out of production. Also a
certain amount of land will become marginal and
be taken out of cultivation as prices decline; however,
this will usually occur only after someone has taken
a loss growing a crop on the land. A combination
of price decline and a lowering water table would
accelerate the rate at which land would be taken out
of cultivation, but if enough land was removed from
cultivation so that the water table became stabilized
or improved there would probably be very little
more reduction in cultivated land.

While crop prices over a short period of time
decline faster than manufactured commodities and
hired labor, there is still a relationship between them
on a long time basis. Thus over a period of years it
may be expected that the majority of the pump irri-
gated land would stay in production providing the
underground water supply is not exhausted or great-
ly depleted. Land with inferior quality soil, -exces-
sive pumping lifts or low capacity wells would prob-
ably go out of production with a lowering price
structure. :

The economic impact on any area or county in
the state due to a cut in the use of pump water is a
function of the percentage of income derived from
crops produced with underground water compared
to the total gross income. Some areas of the state
are from 85 to 90% dependent upon pump irri-
gated crops. Any reduction in the use of under-
ground water in such areas will be great compared
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to a like reduction in an area where only 10 or 15%
of the gross income is from pump irrigated crops.
For example, if an equal cut in the use of pump
water was applied to both Maricopa and Pinal coun-
ties, Pinal county would have its gross income re-
duced percentage-wise, much more than Maricopa
county.

In an effort to determine what underground
water’s worth is to the over-all economy of the state
a comparison of the total of individual’s income
with the crop cash income attributed to the use of
underground water may be made. In 1951 the
total of individuals’ income was $1,151,000,000
and the total crop cash income was $282,100,000.
Assuming that all irrigated land, regardless of the
source of water, had on the average ihe same crop
yields, it would follow that 70% ot about $197,470,-
000 of the total crop cash income was due to the use
of underground water. ~ Although these figures in-
dicate that about 17% of the total income received
by individuals is due to the use of underground water,
consideration must be given the substantial second-
ary benefits attributable to crop production.

There have been many estimates of the value of
secondary benefits derived from the production of
agricultural crops. Conservatively estimating that
secondary benefits equal direct benefits it can be
shown that 34% of the total income received by
individuals is a result of the use of underground
water.

Arizona’s rapid rate of growth is attributable to
its favorable balance of trade. The principal fac-
tors creating this favorable balance of trade are ag-
riculture, mining and the tourist industry. Arizena’s
agricultural income has increased 840% since 1938,
while the total individual income has increased only
440% in the same period of time. These figures
considered in connection with the fact that 70% of
the agricultural income is attributable to acreage
irrigated from underground water demonstrate the
vital role played by pump irrigation in the economic
prosperity of Arizona. It necessarily follows that
any cut in the use of underground water would im-
mediately affect the state’s growth and prosperity.
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SECTION |V
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JUDICIAL DECISIONS AND LAWS

In early territorial days Arizona adopted the
principle of prior appropriation governing the use
of surface waters and of well defined underground
streams. To date the legislature has not adopted
any basic principle applicable to the use of under-
ground percolating waters.

In 1904 in the case of Howard vs. Perrin, 8 Ariz.
347, 76 P. 460, affirmed 200 U. S. 71, 26 S. Ct.
195, 197, 50 L. Ed. 374, the territorial Supreme
Court held that percolating water was the property
of the owner of the soil. This decision followed
the English law and is known as the common law
doctrine, in the strict application of which, any land
owner may withdraw as much of the underground
supply as he chooses without regard to the effect
of the withdrawal on his neighbor.

The question of the use of underground percolat-
ing waters has been before the Arizona Supreme
Court in several later cases. The principal of these
is the case of Maricopa County Municipal Water
Conservation District No. 1 vs. Southwest Cotton
Co., 39 Ariz. 65, 4 P. 2d 369, in which the late
Justice Lockwood wrote the opinion. He reviewed
the entire subject and in coming to the same conclu-
sion as that reached in Howard vs. Perrin said:

“Whether percolating waters in Arizona since
the adoption of the Howell Code have been gov-
erned by the old English common law in its strict-
est form, or by the American modification known
as the rule of correlative rights, as explained and
defined in Katz vs. Walkinshaw, 141 Cal. 116, 70
P. 663, 74 P. 766, 64 L. R. A. 236, 99 Am. St.
Rep. 35, and the cases which follow it, based on
the doctrine of sic utere tuo ut alienum non laedas,
we need not now decide. When the matter is
properly before us, we will determine the rule
which applies.

After carefully reconsidering the statutes from
1864 to the present time, our previous decisions
and the various reasons upon which they were
based, we are of the opinion that our holding
in Howard vs. Perrin, supra, that percolating sub-
terranean waters were not subject to appropria-
tion, was and still is the law of Arizona.”

This case was decided in 1931, considerably prior
to the advent of extensive pumpmg, such as now
exists in Arizona.
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The Eighteenth Legislature passed the Ground-
watet Code of 1948. This code did not adopt any
basic principle but was an exercise of the general
police power of the state in providing reasonable
regulations for the designation and establishment of
critical groundwater areas. Critical groundwater
area was defined as any groundwater basin, or any
designated subdivision thereof “not having sufficient
groundwater to provide a reasonably safe supply for
irrigation of the cultivated lands in the basin at the
then current rates of withdrawal.” Provision was
made for the establishment of critical areas either
upon petition to the State Land Commissioner by
users in the area or by proceedings initiated by the
Commissioner on his own motion. Machinery was
provided for a hearing in each instance and for an
appeal from the decision of the Commissioner. After
the establishment of critical areas the development
of new land was prohibited with certain exceptions in
the case of wells contracted for or actually com-
menced. No attempt was made in the act to limit
other than agricultural pumping. Wells or other
works for the withdrawal of ground water for do-
mestic, stock watering, domestic water utility, in-
dustrial or transporation purposes were specifically
exempted from the provisions of the act. The ad-
ministration of the act was vested in the State Land
Commissioner,

On January 12, 1952, in the case of Bristor vs.
Cheatam, 240 P. 2d 185 the Supreme Court of Ari-
zona again considered the underground water sub-
ject and held that percolating waters were subject to
appropriation, stating:

« . Our holding in the case of Howard vs.
Perrin, supra, to the effect that percolating waters
belong to the owners of the soil and subsequent
decisions, to the same effect are in a large measure
dicta, legislative in character and clearly in viola-
tion of the Desert Land Act of March 3, 1877,
supra, which declared all waters to be separate
from the soil, belonging to the public and subject
to appropriation. The Supreme Court of the
United States and other courts of last resort hav-
ing in effect interpreted this act to include perco-
lating waters, and our further study of the laws
applicable thereto having led us to the same con-
clusion our earlier decisions, whether dicta or
otherwise, on this subject are hereby overruled.

Inasmuch as the Legislature has not provided
the method by which natural percolating waters



may be appropriated the mere appropriation and
application of such waters to a beneficial use had
the effect of vesting in the user thereof a legal
right thereto as of the date the same were put
to a beneficial use.”

A moton for rehearing was granted but to date a
new decision has not been announced.

LAWS OF OTHER WESTERN STATES

Several of the western states have by legislation
adopted the principle of prior appropriation as ap-
plicable to the taking and use of underground water.
Among these are New Mexico, Utah, Idaho, Nevada
and Washington. In others the doctrine of prior
appropriation has been the result of judicial decision.

The Nevada Act however, does not guarantee
against a reasonable lowering of the static water level
for it provides in part as follows:

€

.. .. It shall be an express condition of each
appropriation of groundwater acquired under this
act that the right of the appropriator shall relate to
a specific quantity of water and that such right
must allow for a reasonable lowering of the static
water level at the appropriator’s point of diver-
sion; and provided, that in determining such rea-
sonable lowering of the static water level in a pat-
ticular area, the state engineer shall consider the
economics of pumping water for the general type
of crops growing and may also consider the effect
of water use on the economy of the area in gen-
eral.”

The Utah legislation followed decisions of the
Utah Supreme Court in 1935 holding that the law
of appropriation applied to the waters of subterran-
ean and artesian basins. These decisions constituted
a reversal of earlier decisions adopting the American
rule of correlative rights and reasonable use. The
diversity in the approach to the application of the
doctrine of prior appropriation is illustrated by the
recent Utah case of Hanson vs. Salt Lake City, 115
Urah 404, 205 Pac. 2d. 255. In this case the plain-
tiff brought an action against the city seeking an in-
junction and damages alleging that the city had
drilled wells and pumped water therefrom which ap-
preciably reduced the head of the plaintiff’s artesian
well used for domestic purposes. The court held
that under the circumstances in that particular case,
the plaintiff was not entitled to any relief. The ma-
jority opinion in the case was written by Justice
Wade, who stated:

"We conclude that the waters of artesian basins
are subject to appropriation in this state and that
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the first appropriator obtains-a prior right to the
use of such waters over subsequent appropriators,
and that includes his means of diversion as long
as such means are reasonably efficient and do not
unreasonably waste water. It follows that where
a subsequent appropriator draws a sufficient quant-
ity of water out of an artesian basin to lower the
static head pressure of a prior appropriator’s well
so that additional costs are required to lift suffi-
cient water from his well to satisfy his previously
established beneficial use of such waters, the sub-
equent appropriator must bear the additional ex-
pense.”

Special concurring opinions were written by Chief
Justice Pratt, and by Justices Wolfe and Latimer.
Justice Wolfe stated:

“I do not think we should hold, in view of our
over-arching water policy, that at this stage of
our knowledge of the distribution and inventory
of underground water resources, prior users gain
a vested right in a means of diversion of water.

This must be left flexible.”
Justice Latimer stated:

“If we are to protect the prior appropriator
under all circumstances, then the prior appropri-
ator can require damages from every subsequent
appropriator and each subsequent appropriator
in turn can require damages from all subsequent
appropriators, until the last one would have to pay
tribute to all. . . .

The record does not convince me that the
method of diversion used by the plaintiff in this
case is reasonable under the facts and circum-
stances. I, therefore, feel that the cost of making
his diversion reasonable should be borne by him
and not by the city. He should be protected in
the quantity of water he has appropriated and is
beneficially using, but I believe that even though
his original means of diversion may have been
reasonable, it now should be changed to one con-
sistent with the developments in the area, and
that he should be required to assume the addi-
tional costs imposed on him by virtue of the
changed conditions.” '

In New Mexico the State Engineer is charged with
the administration of the groundwater laws. He has
adopted a policy of closing underground water basins
to further development when, in his judgment there
is available for economic withdrawal sufficient water
to supply present users for a period of approximately
40 years. Although there are nine separate basins
administered by the State Engineer in New Mexico,
there has been no attempt in any of them to prefer




a senior appropriator over a junior appropriator but
to date all have been treated on an equal basis.

Other western states such as California and Okla-
homa are committed to the doctrine of correlative
rights or reasonable use. The doctrine of correlative
rights is a modification of the strict English common
law rule and was adopted by Californa in the case
of Katz vs. Walkinshaw, 141 Cal. 116, 70 P. 663, 74
P. 766, 64 1. R. A. 236, decided in 1902. The
court held in that case that the right to the use
of percolating water was limited to a reasonable use
in connection with each landowner’s use of his land
and that it did not authorize the transportaton of
such water to distant lands. A recent decision of
the California Supreme Court in the case of Pasa-
dena vs. Alhambra, 33 Cal. 2d. 908, 207 P. 2d 17,
involved a basin-wide adjudication of the rights of
all parties concerned. In this case there was a de-
termination that after the overdraft on the water
supply commenced, continuous use for a period of five
years established water rights of equal priority and
effect with all others so established. Failure of earlier
users to institute action to prevent further withdraw-
als after the overdraft commenced was the basis for
the acquisition of these later rights. The lowest an-
nual production in any one year of the five year
period was used as the measure of the right. This
right might be forfeited as a result of non-use for
a continuous period of five years. This case was in
the courts for almost twelve years and involved an
expenditure by the plaintiff alone of over $100,000.

FACTORS TO BE CONSIDERED IN
UNDERGRCUND WATER
LEGISLATION '

Of paramount importance is possible public re-
action to any proposed legislation. The application
of the doctrine of prior appropriation would not
only meet with stubborn resistance but the initial
determination of the prior appropriators and the
extent of their rights appears to present an insur-
mountable problem of adjudication and adminis-
tration. In addition the chaotic effect of such an
attempt on the economic stability of the state pre-
sents a grave danger. A modification of the strict
appropriation doctrine whereby junior appropriators
would be permitted the use of some water would
present the same complex problem and would con-
fiscate certain property rights although such con-
fiscation might extend over a longer period of time
and to a greater number of people.

Lesislation designed to prevent further develop-
ment in areas where there is now a withdrawal in
excess of recharge and which would provide ma-
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chinery for some regulation appears to be possible
with the adoption of the principle of correlative
rights or of any other theory which would require
an equitable apportionment of water among all
present legal users. Thus confiscation of certain
lands and of creditors’ rights in those lands which
would be inevitable under the doctrine of prior ap-
propriation would be avoided. Legislation of this
type would eliminate the problem of determining
the extent to which the prior appropriator’s means
of diversion should be protected. Based on the diffi-
culty recently experienced in California in the ap-
plication of the doctrine of correlative rights, the
definition of correlative rights should recognize the
impossibility of any attempt to balance recharge and
withdrawal in certain areas of the state.

Consideration should be given to the problem of
preferences in use of underground water. In the
case of domestic wells, no restriction should be con-
sidered which would deprive present or future do-
mestic users of the right to withdraw water. On the
other hand any attempt to secure or indemnity the
domestic user against a lowering of his water table
would only lead to multitudinous litigation. A
sensible and workable provision should be made for
the acquisition by industry and municipalities of
the right to withdraw needed quantities of under-
ground water without creating an additional draft
on any over-developed supply. This could be ac-
complished by provision for acquisition of irrigated
land at a fair price.

In the case of a possible cut-back in over-de-
veloped areas the determination of the necessity for
and the amount of that cut-back should be a matter
for the users of that area to decide. In connection
with any cut-back and for the purpose of providing
adequate records and a firm basis for restriction of
new development and administration of cut-backs, all

‘agricultural lands deriving their sources of water

supply from percolating water should be registered
by legal description with the administering agency.
Adequate provision should be made for enforcing
the prohibition against further development, severe
penalties should be provided for violations and the
injunctive process should be available to insure
speedy action. To insure this result the administer-
ing agency should be provided with its own legal
staff.

If consideration is to be given a possible local
option basis for a cut-back, careful consideration must
be given to the division of the state into local areas.
As it appears that the upper and lower Santa Cruz
Valleys and the Salt River Valley are hydrologically
connected and as it further appears that this entire



area is probably over-developed, possible legal ob-
jections to the determination of these boundaries ap-
pear to be remote. - In other words, if the entire area
is closed to further development the question of in-
terference between parties of the entire area would
be of little importance. The determining factors. in
establishing local areas should be the occurrence of
similar underground water problems and similarity
to economic and political problems among the users.
The areas should not be too large but should, wher-
ever possible, conform to natural geographical
boundaries.

The question of administration of any new legis-
lation deserves primary consideration. A commis-
sion form of administration appears to be most de-
sirable with its members appointed by the Governor
with the advice and consent of the Senate. Pet-
haps seven members would be sufficient, selected
in a manner to provide representation for each geo-
graphically similar area. The commission should de-
termine broad matters of policy, but the actual ad-
ministration of the legislation should be entrusted
to a competent engineer possessed with the executive
ability to properly staff and operate an organization
capable of accomplishing the purpose of the law.

Adequate financing by general appropriation
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should be provided for the administering agency.
The State Land Commissioner has not had suffi-
cient funds to permit the proper administration of
the Groundwater Code of 1948. At the present
time this appropriation amounts to approximately
$22,000 per year for the administering of both sur-
face and underground water functions of his office.
According to figures furnished the Commission by
Mr. W. W. Lane, State Land Commissioner, Nevada
has an annual appropriation of $61,000, Utah $500,-
000 and Montana $107,000. The figure for New
Mexico was furnished the Commission by Mr. John
Bliss, State Engineer of New Mexico, who estimates
that during the present year he has available for
the administration of both underground and surface
water law approximately $300,000. Of this amount
about one-half, or $150,000 was budgeted for under-
ground water administration and studies.

Too much emphasis cannot be placed on the need
for adequate financing. The amount necessary may
at first appear large in comparison with present ap-
propriations, but the contribution of underground
water to the economy of the state is so tremendous,
and the problem is of such vital importance that the
expenditure of substantial sums is not only wise but
essential.

SECTION V
/9 ué/ic /Qeacfion lo Mnc[ergrouno/ 7/{/afer o[;gid/aﬁon

During September and October the Commission
held sixteen public hearings in thirteen towns
throughout Arizona for the purpose of securing in-
formation from people in different areas of the state
regarding their underground water problems. At-
tendance totaled approximately 1,000 and ranged
from 25 to more than 100 in the more populous
areas.

A list of the questions used as a guide by the
Commission at these hearings is included in Ap-
pendix “C” of this report. The questions were pri-
marily designed to secure information on individual
wells, general area conditions and the necessity for
legislative action. Many of the persons appearing
did not answer all of the questions. In some instances
the questions were not applicable and in others no
opinion had been formed or the individual did not
care to express an opinion.

At each hearing Mr. E. Ray Cowden, Chairman
of the Commission, explained the objectives of the
Commission in holding the hearings and empha-
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sized that the form of the questions should not be
taken as an indication of the views of the Commis-
sion. The statements made by each of the 230 in-
dividuals interviewed at these hearings have been
summarized and are contained in Appendix “C” of
the report. ’

This section contains a general summary of the
opinions voiced at the hearings and of written state-
ments forwarded to the Commission in lieu of per-
sonal appearances before the Commission, followed
by a resume of each hearing. Inasmuch as some of
those interviewed did not answer all of the questions,
the summary does not necessarily contain the opin-
ions and conclusions of a majority of the persons
interviewed.

SUMMARY OF HEARINGS

The majority of those interviewed expressed an
opinion favoring an underground water code de-
signed to provide for orderly development and use
of the state’s underground water supply. However,




many people expressed a general fear of state legis-
Jative action due to the impact of the original deci-
sion of the Supreme Court in the Bristor versus
Cheatham case on the economic stability of certain
agricultural areas. These persons felt that an at-
tempt to enact new legislation during the regular
session of the Legislature might again disrupt plans
for financing and planting next year’s crops and this
was one of the primary reasons many farmers ex-
pressed opposition to a new underground water code.

The question of the type and amount of regula-
tion which should be imposed by an underground
water law disclosed a variety of individual opinions.
While very few favored the balancing of pumpage
and recharge in the present critical areas, the ma-
jority believed there should be no further develop-
ment in over-developed areas. There was, however,
a considerable difference of opinion as to whether
some areas were actually over-developed. Some
favored regulatory legislation which would provide
a method of immediately stopping further develop-
ment in any area where pumpage exceeded recharge;
others wanted to continue with the 1948 code but
with a sufficient appropriation so that adequate per-
sonnel could be employed to properly administer it;
still others recommended that the 1948 groundwater
code be amended to provide for quicker action in
restricting areas and to provide for proper adminis-
tration and policing, and some felt that the only solu-
tion to the problem was to cut back the present use
of underground water to a safe yield basis. Many
people were opposed to any legal control, but fa-
vored allowing the laws of economics to control
withdrawals from the underground water supply.
These people felt that farm prices would provide
adequate controls.

The doctrine or principle to be used as a basis for
any new legislation depended to some degree on
which would be more beneficial to the individual
questioned. Quite a few people favored the doctrine

of prior appropriation, but a majority of those inter-
~ viewed were opposed to it. ‘The opponents of the
doctrine of prior appropriation expressed a prefer-
ence for several possible alternatives. Some of them
believed that the doctrine of correlative rights or
reasonable use was the only workable and fair prin-
ciple upon which to base a code, while a great many
people thought the state was committed to the strict
common law doctrine and should continue with it.
The greater number did not prefer any particular
doctrine but believed the state had the right to apply
reasonable police regulations to the undergroznd
water situation.

The type of organization and methods to be used
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in the administration of an underground water code
varied considerably and depended to some extent on
the possible severity of the code. The majority ad-
vocated the establishment of some type of state water
resources commission with adequate financing and
authority to employ technical and other personnel
necessary to administer and police a code of a gen-
eral nature or of an enabling type. However, in
the event of a legislative provision for cut-backs in
the use of underground water in over-developed
areas, a large majority favored some provision for
local administration. It was apparent that many of
the people favored complete local control and de-
termination of cut-backs, as they believed that cer-
tain unaffected groups were insistent upon the
passage of a new underground water code and felt
this procedure would provide a safeguard against
possible bureaucratic state administration. ~Several
people did not believe any underground water code
would be of statewide benefit if it allowed districts
or areas to provide local regulations; however, the
majority favored providing local districts and areas
some voice in any state action or decision applying
to them.

On the question of superiority of use it was gen-
erally agreed that domestic and livestock needs must
be given first consideration, but that industry, agri-
culture and, to some extent, municipalities, should
compete on an equal basis for the use of underground
water. It was generally conceded that cities should
have the right to acquire water rights, but practically
all of the farmers felt that there should be a provi-
sion in any legislation requiring the municipality to
pay the owners of the land and water a fair price
for what was taken. The same general feeling ex-
isted in regard to industrial use, as most farmers
realized the economic benefits accruing from indus-
trial development. They felt that in over-developed
areas, industry should be permitted to acquire water
rights by purchasing that quantity of agricultural
land necessary to supply the required water and with-
drawing that land from cultivation. The following
recommendations presented to the Commission by
Mr. William A. Evans, of the firm of Evans, Hull,
Kitchel & Jenckes, attorneys for the Phelps Dodge
Corporation, explain the position of the mining in-
dustry in regard to possible underground water
legislation:

“1. Existing industrial uses should be fully pre-
served and protected and should not be subject to
curtailment or allocation procedures, first, because
the existing industrial uses do not represent a ma-
terial factor in the groundwater picture, and, second,
because any formula or procedure for allocation or



curtailment of agricultural uses simply cannot be
made applicable to industrial uses.

2. In areas in which groundwater conditions are
not established as critical, there should be no limita-
tion or restriction on the extraction of groundwaters
for new or expanded industrial uses, and if, as a re-
sult of later agricultural development in such areas,
the ground water conditions are not established as
critical, there should be no limitation or restriction
on the extraction of ground waters for new or ex-
panded industrial uses, and if, as a result of later
agricultural development in such areas, the ground
water conditions should become critical, the principle
mentioned under (1) above should apply.

“3. In areas in which ground water conditions
have been established as critical, adequate provision
should be made for acquisition of ground water for
industrial uses through purchase and transfer of ex-
isting rights, including transfer of points of extrac-
tion. It is not suggested that a new industrial ex-
traction should be permitted in a critical area with-
out there having first been eliminated an existing
right to the ground water supply substantially equiva-
lent in annual quantity to the new industrial use.

4. No limitation should be imposed upon the
right to transport water from a ground water area
to the place of the industrial use.”

Conservation methods were generally stressed by
people in every section of the state. In the moun-
tainous areas recommended conservation measures
were the eradication of brush, junipers and jack
pine. Suggestions were made that research might
develop a method of converting these into pulp.
In the agricultural areas the concrete lining of
ditches, the use of pump-back systems and the eradi-
cation of brush and other uneconomic, water loving
plants, were measures highly favored by nearly all
farmers. The establishment of conservation dis-
tricts with power to issue revenue bonds and levy
taxes to finance conservation research and installa-
tions proved to be highly controversial. Several
recommended that some sort of state financing be
provided whereby individuals could secure loans for
conservation work.

A majority of the people expressed approval of
the following points:

The 1948 ground water code should be enforced
and anyone who had drilled a well without a valid
permit should be prosecuted and any further use
of the well prevented;

Underground water legislation should provide for
the drilling of replacement wells; however, further
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use of wells abandoned for a period of five years
should be prohibited;

There should be a prohibition against the trans-
portation of underground water away from the area
of its source where such transportation would ad-
versely affect other users in the vicinity;

There should be a state financed program for con-
tinued research and investigation of the underground
water problem;

There should be a state financed program of study
and research designed to develop and improve water
conservation methods.

The majority of the people believed the agricul-
tural economy of the state was primarily dependent
upon underground water and that any forced re-
duction in its use would necessarily reduce produc-
tion and total income. A majority from the over-
developed areas expressed the opinion that any cut-
back in the use of underground water sufficient to
balance recharge and withdrawal would have to be
so severe that most of the farmers would be unable
to farm profitably.

SUMMARY OF INDIVIDUAL HEARINGS

The Commission devoted considerable time at
each hearing to questions about wells, pumping con-
ditions, water levels, and other matters bearing on
the underground water situation in the area. As
most of the information obtained on the technical
side of the underground water problem at the heat-
ings is not included in the “Summary of Individual
Statements,” contained in Appendix “C” of this re-
port, or the over-all summary above, this sub-section
is included to give a picture of general underground
water conditions in the various areas of the state as
reported by the people appearing before the Com-
mission. It also contains some of the general opin-
ions expressed at the hearings.

Prescott Hearing

Western Yavapai and southwestern- Coconino
counties were represented at this hearing. The
underground water resources of this area are not
considered over-developed at the present time.
Further expansion could create a critical water prob-
lem in some areas. The Chino Valley area has had
a recession in static water level of about two feet
per year for the last few years. Most of the areas
are directly dependent on rainfall each year to re-
charge their underground water supply.

In general most of the people were not opposed
to underground water legislation that could be used
when the need for it occurred in a particular area.




The type of legislation preferred seemed to be an
enabling act that would provide for local control,
but which would establish a Water Resources Com-
mission to co-ordinate underground water studies
and advise the local districts. Most of the people
tavored some legal provision for setting up under-
ground water conservation districts. There was con-
siderable feeling that water should be conserved at
its source by watershed management such as eradica-
tion of jack pines, junipers, brush and uneconomic
water using plants. Conservation in the use, appli-
cation and delivery of irrigation water was also fa-
vored, but not on a mandatory basis.

Cottonwood Hearing

The people attending this hearing primarily repre-
sented southern Coconino county and eastern Yava-
pai county. Most of the area is within the watershed
and upper drainage system of the Verde River. The
majority opinion expressed was that this area had
just commenced its development of underground
water supplies and that any future legislation should
not put mandatory restrictions on development of
this area. Legislation of an enabling nature which
could be used and administered by local groups
when the need arose to stop further development
was generally favored.

An example of this is best illustrated by the fol-
lowing statement by Kenneth Waters of Rim Rock:
“The people of the Verde Valley want to protect
their future and their land and would be very loathe
to see any legislation passed that would remove
from the people of this valley the right to determine
the use of that water at least until such time as they
themselves had determined that it was a critical
area.

Considerable fear exists that outside sources might
try to pump some of the underground water supply
outside of the valley. They did not want the Verde
Valley to be treated as the Owens Valley was by
the City of Los Angeles. The conservation of water
at its source by eradicating uneconomic water using
plants on the ranges and stream channels was
stressed. It was suggested that efforts and research
be made to promote a pulp mill which would use
jack pines and possibly junipers. The removal of
other uneconomic brush and shrubs which not only
transpired great quantities of soil moisture but also
intercepted snow fall and allow it to sublimate
without reaching the ground was recommended as
a method of increasing both the surface and under-
ground water supplies.

It was recommended that the Forest Service and
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Indian Service be requested to co-operate with the
state in the watershed management program. It
was suggested that a Water Resources Commission
be given authority and finances to carry out the
state’s responsibilities in this program.

Holbrook Hearing

The people attending this hearing represented
Navajo and Apache counties. This area in general
is situated on a high plateau and drained by the
Little Colorado River. The water-bearing strata of
the area are usually found in the Coconino sand-
stone. Alluvial material sufficient to store water
is extremely limited in this area. In general under-
ground water found to the south of the Little Colo-
rado River is of good quality, while that north of
the river is often high in total soluble salts. In some
cases the first water found in drilling a well is of
poor quality, while the deeper water is of good

quality.

In general the underground water of this area is
under artesian pressure. Flowing wells are common.
However, there was general agreement that provi-
sion should be made to require cut-off devices on
these wells to prevent waste during periods when the
water wasn’'t needed. Also it was suggested that
old artesian wells should be plugged to prevent
wate of underground water. A few people expressed
concern over the possibility that future heavy pump-
ing on the south side of the Little Colorado River
might allow salty water to flow in from the north
side of the river in the area west of Holbrook.

Except for one or two, most people favored legis-
lation which would establish a State Water Resources
Commission with authority to make underground
water studies, more for the purpose of helping find
new areas where irrigation could be developed rather
than for the purpose of limiting pumping. It was
suggested that such a Commission catalogue and
maintain logs and water levels of all wells in the
state and have this information available for the
use of well drillers and anyone else desiring the
information. '

The general sentiment favored legislation of an en-
abling type which would allow local districts to use
law to enforce such restrictions as they deemed neces-
sary when the underground water supplies of their
district were developed to the point where there was
danger of withdrawal exceeding the recharge. A
few people seemed to think that one or two of their
areas were already fully developed; however, the
majority thought that due to their limited growing
season and irrigable land the possibility of ever



seriously over-drawing the underground water sup-
ply was remote.

There was a general feeling that the increasing
amount of brush, junipers and jack pines was using
great quantities of water which could be saved by a
program of eradication and possibly converting some
of the trees to pulp. Other conservation measures,
such as lining ditches and preveating waste of tail
water, were also recommended.

Safford Hearing

Graham and Greenlee counties were represented
at this hearing. Most of the people giving their
views to the Commission were either from the Dun-
can Valley in Greenlee county or the Safford Valley
in Graham county. These valleys are both traversed
by the Gila River and their conditions are somewhat
the same. The two valleys are separated by the
Peloncillo Mountain Range through which the Gila
River flows in a narrow rocky gorge. Both areas’
underground water supplies are rapidly recharged in
times of high river flow and good rainfall. ~ Pump
water is used to supplement irrigation supplies when
gravity supplies from the Gila River are not suffi-
cient to meet the demand. The Safford Valley has
a salt problem not encountered in the Duncan Val-
ley. The wells in the Safford Valley are quite shal-
low in general and as the water levels of these wells
are lowered by excessive pumping during drought
periods the salt content of the water increases to as
much as 4,000 p.p.m. in some wells.  The applica-
tion of this water to the soil creates an alkali prob-
lem that requires the use of more water to leach
it out and keep the soil productive.  There is evi-
dence that at depths of 2,000 feet or more there
may be considerable quantities of water. However,
the experience to date from the few wells drilled
is that this deep water is very high in total soluble
salts and unfit for agricultural purposes without di-
luting it with good water.

The condition of the underground formations ‘in
the Safford Valley and to a lesser extent in the
Duncan Valley are not uniform or predictable. It
was reported that some farmers had drilled 5 or 6
wells before they got water of suitable quantity
or quality for irrigation. In some areas at rather
shallow depths a certain amount of artesian pressure
is evident. One of these areas was reported to be
about a quarter of a mile from the Gila River. The
water here has a temperature above other shallow
water in the area.

There was a general agreement of those heard
that no underground water code was needed or de-
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sired in this area. It was their view that a code
would only hurt them in one way or another. When
questions were asked that applied to critical areas
or other areas of the state the answer usually re-
ceived was: "I wouldn’t know,” or “let the people
in that area give the answer.” They stated that they
were not opposed to enabling legislation which could
be used by people in critical areas to help solve their
problem, but they were opposed to any legislation
which would allow another area of the state to place
any regulation on their use of ground water. It was
pointed out by several of those testifying that their
area had not had any great rush of well drilling or
development of new land. They were limited by
nature on both their available tillable land and
water supply, and therefore, there wasn’t anything
a code could do to help them.

Conservation of water was considered important,
but most people were of the opinion that no one
would pay for pumping water and then waste it.
There seemed to be a general feeling also that the
ratio of the cost of water conserving measures to
the cost-of water would determine to what extent
a man would invest in lining ditches, leveling land,
etc. It was stated that salt cedars along the Gila
River from Safford to Coolidge reservoir used more
water than was used for irrigation in the entire Saf-
ford Valley. ‘

Willicox Hearing

At the Willcox hearing people from all of Co-
chise county’s farming areas were present. This
county differs somewhat from other areas of the
state in that a considerable portion of the natural
drainage does not have an outlet of streams that flow
to the ocean. The northeast portion of the county
is drained by the San Simon River and the southwest
and western part of the county is drained by the San
Pedro River. The south and central portion of the
county drains into the Willcox Dry Lake or the
Whitewater Wash which flows into Old Mexico
where there is no outlet to the sea.

The underground water situation is quite varied in
respect to quality of water, depth to water and ca-
pacity of wells. A considerable amount of artesian
pressure exists at various places throughout the coun-
ty. From the statements made at the hearing the
underground water situation in the various pump
areas can be summarized as follows:

Stewart district, north of Willcox—This area does
not seem to have too great a pumping lift. How-
ever, the underground formation is slow to give
up water, and therefore, the capacity of the wells in




general is quite small.  Some people seem to be-
lieve the water supply is fully developed and furth-
er development should be stopped. There has been
some lowering of the static water levels over the
past few years.

Kansas area, southeast of Willcox—This area is
a rather new development. These wells seem to be
on the average the best wells in respect to capacity
in the county. Apparently there is no shortage of
water or excessive lowering of the water table.

Douglas area, north of Douglas—This area in-
cludes all of the land in the vicinity of Elfrida and
McNeal. The wells are not generally of high ca-
pacity. The water levels are being lowered some, but
there is no apparent concern of a water shortage or
of the area becoming critical.

San Simon Basin, northeast of Willcox—This area
has a great variety of conditions. Most of the wells
are in the vicinity of Bowie or San Simon. Some
flowing artesian wells existed in this area in the
past; however, with the increased number -of wells
and pumping most of them have stopped flowing.
There are quite a few cases of definite well interfer-
ence. The capacity of the wells is from unsatisfac-
tory to very good. There has been a lot of new de-
velopment but the people generally are not alarmed
about the development affecting their water supplies.

Hereford area, west of Bisbee on the San Pedro
River—This area is limited in the land available for
irrigation and it is not believed that future develop-
ment could ever create a critical underground water
situation.

Nogales Hearing

This hearing was concerned with all of the pump
irrigated land in Santa Cruz county. These lands
lie mostly along the Santa Cruz River from Nogales
to the northern boundary of the county. Most of
the land suitable for irrigation has already been
developed. It was stated that a considerable amount
of pump irrigated land was being developed along
the upper reaches of the Santa Cruz River before the
river goes into Mexico. There was also considerable
concern that if some agreement with Mexico was

“not reached through the International Boundary
Commission, future development in Mexico might
greatly affect the underground water supply in
Arizona.

There was considerable expression in favor of
artificial recharge to the underground water supply
from the flood flows of the Santa Cruz River. There
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was some variation of opinion as to whether the
eradication of mesquite along the river channels
would increase the underground water supply; how-
ever, the majority believed eradication of unecon-
omic water using plants both on the watershed and
in river channels would be helpful if it could be
accomplished by economical means. It was stated
that conservation is the only answer to our water
shortage.

Tucson Hearing

The people attending this hearing represented the
area in Pima county from the Santa Cruz county line
north along the Santa Cruz River to about Rillito.
In the last two or three years there has been consid-
erable new agricultural development. This develop-
ment and the great expansion of the city of Tucson
has created a great demand for underground water.
Apparently there is considerable friction between the
city and the farmers over water. In general the farm-
ers agreed that cities should have the right to obtain
water by purchasing land and diverting the water
used on the land to municipal use. Under present
underground water laws the only limitation on the
volume of withdrawal is that the water must be
put to beneficial use. In areas declared critical un-
der the provisions of the Groundwater Code of 1948,
drilling of irrigation wells to supply new land is
prohibited, but wells for domestic, municipal and
industrial use are specifically exempted from this
prohibition. As a result municipalities and industries
may drill any number of wells on any size tract of
land and withdraw as much water as is needed with-
out any compensation being made to existing agri-
cultural users in the area. This situation has prompt-
ed the farmers to attempt to prove that the water
under the Santa Cruz River low lands is an under-
ground stream and subject to appropriation under
the appropriation laws of the state.

The majority of the people were of the opinion
that they were pumping out more water than the
normal recharge, but were opposed to cut-backs in
their use of water. Several people thought that by
artificially recharging the underground water supply
from flood flows, practicing conservation in. the use
of water and eradicating phreatophytes the recharge
could be brought up enough to equal the withdraw-
als.

Marana Hearing

‘The people attending this hearing represented an
area in Pima county which lies along both sides of
the Santa Cruz River from a point a few miles south-
east of Rillito to the Pinal county line and includes
the Avra Valley which is drained by the Brawly



Wash and joins the Santa Cruz River southwest of
the Marana Air Base. Within the older development
of this area is the Cortaro Water Users’ Association
‘which is a 10,000 acre pump project dating back to
the 1930’s. Recently there has been extensive de-
velopment of land and- underground water in the
Avra Valley south of Marana. Considerable new de-
velopment has also taken place in the vicinity of Red
Rock.

The Cortaro Water Users’ Association wells can
be considered as being in two different underground
water areas. The wells southeast of the Rillito Nar-
rows have a comparatively shallow lift while the
wells northwest of the Narrows have a greater lift:
hoever, the wells with the shallow lift are usually
of smaller capacity than the wells with a deeper lift.
It is assumed that the wells above the Rillito Nat-
rows are pumping from an underground stream
while those below the Narrows are pumping from
storage and recharge. Several private pumpers below

the heavy pumping in the Eloy area was lowering the
water table in this area. In general most people
seemed to think further drilling and developing of
land should be stopped in the area, but that any cut-
back was unnecessary at the present time.

Coolidge Hearing

The people at this hearing represented the Cool-
idge, Florence and Magma areas. There is a great
deal of variation in underground water conditions
within these areas as well as between the areas. The
Magma area of Pinal county is part of the Queen
Creek critical area. The wells, in general, are high in
capacity and have a relatively small draw-down.
Within the last year the static water level has de-
clined more than during previous years. In the Flor-
ence and Coolidge areas there is a great amount of
variation in depth to water, capacities of wells and
salt content of water. Generally near the Gila River
the water levels are still quite shallow and the well
capacities high. Southwest of Coolidge lies an area
which several people believe is the most critical un-
derground water area in Pinal county. The water
level has dropped considerably, but the major factor
is the great decrease in the capacities of the wells.

The San Carlos irrigation project, composed at
present of about 50,000 acres of white lands and
40,400 acres of Indian lands, lies partially within
the Florence and Coolidge underground water areas.
This project is a gravity water project supplemented
by pump water. The land within this project during
the past several years has received less water per
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acre from both gravity flow and project pumps than
the pump lands outside of the project. This has
caused many people on the boundaries of the pro-
ject to drill wells just off the project land and pump
water to their project land to supplement their de-
livered supply. This pumping along with project
pumping has lowered the water levels to the point
where many of the project’s shallower wells have
gone dry. Deepening wells in this area apparently
has not increased capacities too much or in the same
proportion reported in other parts of Pinal county.

The economy of this area is almost totally depend-
ent upon agriculture. For this reason many of the
people were very reluctant to see any type of legisla-
tion passed that would call for cut-backs in the use
of underground water. Most of the people wanted
protection against a decreasing water supply and
some were willing to take a cut in water if it would
prolong the period they could economically farm.
There was considerable discussion as to the basis for
possible future cut-backs. Some favored a cut on an
acreage basis, others on a quantity of water basis
and some believed it should be a combination of the
two. ’

Eloy Hearing

Under the 1948 code the Eloy area was the first
to be declared critical, but from the statements made
at this hearing, it appears that the people of this
area are better satisfied with the code than in any
other area in the state. There was considerable feel-
ing that the '48 code should be better administered
and policed, however. The people were quite resent-
ful of all the predictions about the future of their
ground-water supply. They also disliked the news-
paper and magazine publicity the area had received
about the underground water situation. It was ap-
parent that the people were very fearful of possible
legislative action in connection with a new under-
ground water law. The fear seemed to be more from
their inability to finance next year’s cotton crop than
from the effect a new code might have on them.

There was almost unanimous agreement that they
wanted to be left alone and strongly resented any
interference from any source. They felt that they
were able to take care of themselves without any
assistance from other sources. Many of them referred
to statements made years ago by members of the staff
of the University of Arizona and U. S. Geological
Survey that Eloy would in a comparatively short time
become a dust bowl unless there was a cut in the use
of water. They pointed to the increased acreage and
prosperity of the area as proof of the fallacy of these
statements and of the fact that many of the so-called




experts apparently had insufficient knowledge to
make any sound predictions on their water prob-
lems. Several of them stated that if there had to be
some kind of legislation, they favored some type of
enabling legislation which would leave each area
free to determine its own future.

Water costs were reported to be less this year
than at any time within the last seven years even
though pumping lifts were greater. Many wells have
been deepened and their discharge greatly increased.
It is not believed that this could be done with all
wells, but with a majority it would be profitable. In
general, it was not believed that a one-third drop in
the cotton price would materially affect the acreage
in cultivation. Some believed those people with mar-
ginal land or who had not installed adequate water
conservation measures might be forced out of busi-
ness by a drop in crop prices. Conservation practices
necessary to secure the ultimate in the use of water
were advocated. Some means of financing such prac-
tices was also advocated.

A few people were dissatisfied with the designa-
tion of critical areas under the 1948 code. They
seemed to think that other areas were drawing from
the same supply of underground water but were not
included in a critical area.

Casa Grande Hearing

‘The people at this hearing were from the Casa
Grande and the Maricopa-Stanfield areas. Under-
ground water conditions vary considerably from
well to well. The static water level is not necessarily
any indication of pumping level. Some of the better
wells have a deep static level with very little draw-
down which results in a high capacity and a more
efficient over-all pumping operation than wells with
a relatively high static water level and a great amount
of draw-down. The water levels have been dropping
in varying amounts throughout the area. It was the
general opinion that there was not enough known
about the amount of recharge or the source of re-
charge to the area to intelligently control the use of
underground water. Several people recommended
more study before any new code was recommended.
Others were of the opinion that if the U. S. G. S.
figures were correct, that the area was so far over-
developed that adequate controls would force most
people out of business anyway. Some recommended
enabling legislation and a commission to direct
further study. Conservation was recommended in
varying degrees. Most everyone was in favor of con-
serving all water possible by means of leveling land,
lining ditches and installing pump-back systems.
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Several believed the state should finance these con-
servation practices on a loan basis.

In general, the 1948 code was considered ineffec-
tive in that it had not been strictly enforced. It was
reported that many wells are still being drilled with-
in critical areas. There was also some opposition to
allowing development leases on Indian lands. Some
believed the first violation of the '48 code should
have been prosecuted to test the constitutionality of
the code. A few people believed that with some
changes the 1948 code could be made to work pro-
vided sufficient funds were appropriated to properly
administer it.

In this area there was considerable fear from
farmers and business men alike that the legislature
might try to pass a new underground water code
imposing controls which would upset the present
economic structure. It was believed that the area
was from 90 to 95 per cent dependent upon agricul-
ture and any cut in water would have a like effect on
business. 2

Phoenix Hearing

Four days were devoted to hearings held in Phoe-
nix. The first three were primarily for those engaged
in agriculture and later a fourth hearing was held
to include representatives of business.

The majority of the people attending these hear-
ings were from Maricopa county, although several
people from other parts of the state were also pres-
ent. The opinions and views expressed were as diverse
as the underground water conditions throughout the
Salt River Valley.

Two critical areas have been designated in Mari-
copa County under the provisions of the Ground-
water Code of 1948. The underground water condi-
tions existing within these critical areas are extreme-
ly varied. Water-bearing formations are not uniform.
One well may have a high capacity and good quality
water, while a well only a few yards away and drilled
to the same depth may have a small capacity and
very poor quality water. Some parts of the area have
a drainage problem, while others may have exces-
sive pumping lifts. Extremes also exist in the quality
of the water. The water in some wells is of high
quality, in others it is satisfactory for irrigation pur-
poses and in still others it has such a high salt content
that it cannot be ued for irrigation without diluting
it with good water. In some places deep wells furnish
the best quality water, while in other places only the
shallow water is useable.

Many of those interviewed were unwilling to ac-
cept the findings of the underground water special-



ists up to this time, although at the same time furnish-
ing well data showing progressive lowering of their
water levels and decrease in the capacity of their
wells. These people were generally of the opinion
that underground water studies should be continued
and that no attempt should be made to enact a code
until sufficient information on the amount of re-
charge and source of recharge was obtained.

The majority favored a properly directed and ade-
quately financed research program to investigate
methods of conservation, nature of the underground
water and means of recharging the underground
water supply. Most people favored establishment of
a State Water Resources Commission, or similar
body, with authority and sufficient funds to employ
competent engineers and other necessary personnel.
It was felt that the members of this organization
should represent all areas of the state and that their
terms of office should be staggered.

At the hearing held on October 22nd for repre-
sentatives of business, several persons were asked if
they were in favor of a state conservancy act which
would provide for the forming of districts with power
10 levy a small tax on all property within the district
for the purpose of financing conservation and flood
control work of general benefit to the district. Several
of the business men were of the opinion that the in-
direct benefits from such projects would be of such
value to them that they would be willing to con-
tribute. A representative from a state conservation
group expressed the opinion that more could be done
through water conservation to maintain our economy
than by any other single means. Several people
thought the state should establish some method to
Hnance private conservation work on a long term
Inan basis. Everyone was in accord on the necessity
tor the promotion and practice of conservation meas-
ares,

Several people suggested that there be an equitable
sportionment of pumped water among all lands in
-l underground water area including undeveloped
d. Some believed that all further development
hould be prohibited in critical areas and only pres-
st users of water should be entitled to share on an
sage basis. Several thought the doctrine of prior ap-

riation should be applicable and that in the
t of a scarcity of water the later users should
deprived of water. Still others favored some basic
ment for the first users and an equal division of
remaining supply among all present users in a
al area, and a strict interpretation of the prior
sriation doctrine in areas not now critical.
ne sroup maintained that pumping was interfering

i
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with existing rights of surface users and that any
pumping from river bed type formations should be
stopped, as these formations delineated underground
streams subject to appropriation. They reasoned that
all of this water had already been appropriated by
users of the water of the Salt River. Some believed
that there could be no prohibition which would pre-
vent a gravity irrigation project from pumping water
artificially put into underground storage through
deep percolation of the gravity water. One unusual
solution suggested for the underground water prob-
lem was presented. Under this plan all farmers with
more than 80 acres in cultivation who were not grow-
ing grapes or citrus would be asked to voluntarily
reduce their planted acreage by 25%. As an induce-
ment, all persons participating in this plan would
be relieved of paying taxes and water assessments
on the idle acreage. The opinion was expressed that
such a cut would not reduce production in the same
proportion as the reduction in acreage and that the
net profit to the individual would be almost as
much as with the full acreage in cultivation.

Opinions were diverse as to the result of a cut-
back in the use of pump water on the net income.
Some thought any cut in use would effect a like loss
in income. Others believed that a 259% cut in the
use of pump water would result in only a 10% drop
in production due to the use of only the best land
and greater efficiency which would result from
farming smaller acreage.

The majority of the people favored a commission
plan of administration in the event of the enactment
of new underground water legislation and urged that
this commission be adequately financed to enable it
to make further studies.

Officials of the Salt River Vallev Water Users
Association and many others urged an aggressive
brush control program on the watersheds as a means
of increasing surface and underground water sup-
plies.

Parker Hearing

Mohave and Yuma county people were invited to
attend this hearing, give their views and state their
underground water problems. At the present time
there is no particular evidence of over-development
of thé underground water resources in these two
counties. There was quite a bit of concern about
drilling wells in the vicinity of Salome, upstream
from what the local people call the Reef, and trans-
porting the water to irrigated land below the Reef.
It seemed that in this isolated area there had been
considerable lowering of the water in domestic wells.




The people from Bouse reported no recession in
water levels in that area. One man reported that his
present static water level was two feet higher now
than when his well was first drilled. It was also be-
lieved that the natural recharge to the area was
greater than has been reported by the U. S. Geologi-
cal Survey.

Along the Gila River in Yuma county there is a
considerable amount of pump irrigation but with the
development of the Wellton-Mohawk Reclamation
Project most of this area will receive 4 acre-feet of
Colorado River water annually. It is expected that
this new source of water may eventually create a
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drainage problem which will have to be remedied
by pumping. In order that people in this district may
be in a position to control their underground water
and receive credit for water returned to the flow of
the Colorado River, they would like to have under-
ground water legislation which would allow them to
control pumping in the vicinity of their project. If
they do not get this right, they fear that people with
land around their project and those with land within
the project which has been classed as non-irrigable,
will pump out the underground water supplies which
they will be building up by the importation of Colo-
rado River water.
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Royce J. TIPTON
M. AM, SOC. E.

CONSULTING ENGINEER
610-611 INSURANGE BUILDING
DENVER, COLORADO

November 26, 1952

Mr. E. Ray Cowden
Chairman, Underground Water Commission
Phoenix, Arizona

Dear Mr. Cowden:

There is transmitted herewith the report on Ground Water in
Arizona prepared by vour consultants. The report includes a de-
scription of general ground-water conditions in the state, a discussion
of important areas of development, and our conclusions.

The detailed reports prepared for the Commission by the U. S.
Geological Survey, the University of Arizona, Salt River Valley Water
Users Association, and the City of Tucson were of great value to us
in our study. To these agencies, as well as to other agencies and
individuals who furnished data or otherwise assisted in this investiga-
tion, we wish to express our grateful appreciation. We particularly
wish to thank the members and staff of the Commission for the whole-
hearted cooperation given us by them.

Respectfully submitted,
WILLIAM F. GUYTON
NICHOLAS A. ROSE

ROYCE J. TIPTON
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During the second regular session of the 20th
Legislature of the State of Arizona, Senate Bill No.
56 was enacted. The primary purpose of this legisla-
tion was the creation of the Arizona Underground
Water Commission. Among the duties and powers
delegated to the Commission were the investigation
of the source, extent, and nature of the underground
waters of the State of Arizona and the submission of
a report to the Governor and Legislature by January

1, 1953.

The Commission employed three ground-water
consultants to assist and advise the Commission and
its staff in the execution of the technical phases of
its responsibilities, and to evaluate the geologic and
hydrologic data, and findings of previous investiga-
tions. This report to the Commission has been pre-
pared by the consultants and comprises a description
of the general ground-water situation in Arizona,
with emphasis on the more important problems in
the heavily developed areas. No attempt has been
made to describe all of the details or to present the
intricate analysis from which the conclusions have
been reached. Those interested are referred to the
appendices which contain the large mass of data
upon which this report is based.

Ground water was being used for irrigation in
the state as early as 1900. Large-scale developments
of ground water were begun shortly after 1920. Be-
tween 1920 and 1940 withdrawals from wells in-
creased significantly; and since 1940 the withdrawals
have increased at a tremendous rate. The total pump-
age now amounts to over 314 million acre-feet per
year. By far the greater amount of water withdrawn
from wells in Arizona is used for irrigation. At pres-
ent less than 5 per cent is used for domestic, industrial
and other purposes.

Because of the importance of ground water as a
resource, many agencies, both governmental and
private, have studied the problem since before the
beginning of the century. The principal agencies
engaged in this work have been the U.S. Geological
Survey, the University of Arizona, and the Salt River
Valley Water Users’ Association.

The first technical report to deal with ground
water in Arizona was published by the United States
Geological Survey in 1897. At intervals from that
date to 1929 this agency published reports on its
studies in various areas in the state. In 1939 a con-
tinuing cooperative investigation was initiated be-
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tween the Geological Survey and the Arizona State
Water Commissioner.

The first report prepared by the University of
Arizona was published in 1903. Since that date the
University has issued reports intermittently and has
made continuing investigations of ground water in
several parts of the state.

Special studies of ground water within its bound-
aries have been conducted by the Salt River Valley
Water Users’ Association since its organization in
1903. Also, independent studies of local problems
have been made by irrigation districts, municipalities,
consulting engineers and geologists, water well and
pump contractors, and various individuals.

The reports and data available from these agencies
and individuals constitute an extensive and volumin-
ous record of certain phases of the ground-water
conditions in Arizona. However, at the time of its
creation, no single report was available to the Com-
mission having an up-to-date analysis of the situation
throughout the state.

It was apparent to the Commission that although
the available reports and data were extremely val-
uable, they would have to be collected and compiled
in an orderly fashion and brought up to date where-
ever possible. Furthermore, data obtained from dif-
ferent agencies would have to be compared and cor-
related to determine whether any serious discrepancies
might exist. The Commission therefore requested the
various agencies and individuals who had made
studies of ground water to submit all pertinent basic
data and analyses thereof in accordance with forms,
instructions, and questionnaires prepared by the con-
sultants.

Additional data were obtained by the Commis-
sion’s consultants and staff from local sources and
by field inspection. The Commission obtained a con-
siderable amount of data and general information
from a series of public hearings held in various parts
of the state during September and October 1952.

A list of most of the reports and data upon which
this report is largely based is given in the appendices.
The reader is referred especially to reports of the
Geological Survey, the University, the Salt River Val-
ley Water Users’ Association, and the City of Tucson.
Of particular value is the report prepared for the
Cemmission by the Geological Survey.

A thorough check has been made of basic data
submitted by the various agencies and individuals.




Only minor discrepancies exist between the sets of
basic data, and they are not considered significant as
far as over-all conditions are concerned.

The findings contained in this report represent an
independent evaluation of the data by the consult-
ants, although the interpretations and analyses of
data by the various agencies have been studied and
have been valuable.

The authors have no major fundamental disagree-
ments with the agencies which have made intensive
ground-water studies in Arizona. Moreover, they be-
lieve that these agencies have no fundamental dis-
agreements among themselves. The disagreements

encountered have been chiefly a result of the usage

of inadequately described ground-water terminology
by different persons to mean different things, and
the degree to which individuals have reached ap-
parently firm conclusions based on inadequate data.
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The outstanding difficulty faced by investigators
in Arizona to date has been that sufficient informa-
tion is not yet available on the occurrence of ground
water to permit detailed conclusions on all phases of
the problems. Many data have been obtained on the
position of water levels in wells, but information
obtained on other phases of the ground-water prob-
lem, such as geology, recharge and natural discharge,
generally has been of a reconnaissance nature. Sat-
isfactory quantitative answers cannot be determined
at this time regarding the amounts of water that can
be withdrawn from wells in particular areas on a
sustained yield basis.

Nevertheless, sufficient knowledge now has been
obtained so that generalized conclusions may be
drawn relating to the sources and extent of the
ground water and the probable effects of continuing
withdrawals from wells at present or increased rates.

genera/ geofogic ancl ﬂgc[ro/ogic Conc[iﬁon‘d

Arizona may be divided geologically and topo-
graphically into three general regions, namely, the
plateau, the mountains, and the deserts. The occur-
rence of ground water is different in each of these
regions.

The plateau region is a part of the Colorado Plat-
eau and embraces the north and northeastern part of
the state. This region, which lies almost entirely in
the Colorado River basin, is underlain by consolidated
rocks consisting principally of sandstone, limestone,
shale, and some older volcanic rocks. The principal
water-bearing formation in the region is the Coconino
sandstone, which generally yields water under con-
tined, or artesian, conditions to wells. The amount
of water being withdrawn from this formation is
relatively small. In parts of the region the Redwall
limestone contains well-developed systems of frac-
tures, fissures, and solution channels in which occur
large quantities of ground water. The principal dis-
charge of ground water from this limestone is as a
series of springs issuing at various points along the
base of the Mogollon Rim and in the Grand Canyon
region.

The mountain region consists of a comparatively
narrow belt of mountains along the southwest margin
of the plateau. This belt trends in a northwesterly
direction across the central part of the state. The
mountain region is characterized by short, nearly
parallel ranges made up essentially of igneous rocks,
separated by deep narrow valleys partly filled with
stream deposits. The trend of most of the ranges is
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from northwest to southeast. The occurrence of
ground water in commercial quantities in this region
is confined to the sands and gravels of the alluvial
deposits and the porous and fractured volcanic rocks.

The desert region is a part of the Basin and Range
Physiographic Province which embraces a very large
part of the southwestern part of the United States.
It includes nearly all of Nevada, parts of Oregon,
Idaho, California, New Mexico, as well as southern
Arizona, and northwestern Mexico. This vast region
is made up for the most part of broad valleys that lie
between mountain ranges. The valley troughs contain
tremendous deposits of rock waste that have been
washed down from the surrounding mountains. All
these alluvial sediments have been deposited since
these troughs came into existence and are called
valley fill regardless of their specific geologic age.
The valley fill, which is the great waterbearer of
the arid West, is very irregular in distribution, thick-
ness, and structure, all of which affect the yield,
head, and quality of its water.

The map attached at the end of this report shows
the location of the alluvial deposits in Arizona, as
determined from the geologic map of Arizona pre-
pared by the Geological Survey.

The geologic history of the basin and range region
may be summarized as follows. Prior to the develop-
ment of the existing basin and range structure, the
region was made up essentially of great masses of
metamorphic, igneous, and stratified sedimentary



riscks which were for the most part impermeable and
non-water-bearing. These rocks were subjected to pro-
nounced faulting. Portions of the mountain masses
were pushed up and adjacent areas settled along zones
of weakness in the rocks. This process occurred at
various times during several geologic periods. Indi-
caticns are that adjustments are still taking place
along some of the zones of weakness. As a result of
these large-scale structural movements, the region
was transformed into two strongly contrasting types
of topography: broad valleys and rugged mountain
ranges. The valleys exhibit smooth gentle slepes and
nearly level plains. The mountains are steep-sided
and almost infinitely varied in topographic details.

Concurrently with the structural formation of the
valley troughs, complex and- intricate drainage sys-
tems were established. As a result of the complicated
processes of erosion and deposition by the streams, the
valleys were gradually filled with rock waste from
the surrounding mountains.

In their present stage of development, most of the
alluvial valleys in southern Arizona, with the princi-
pal exception of Sulphur Spring Valley, are geolog-
ically and hydrologically interconnected, forming a
single major valley system drained by the Gila River
and its tributaries. At some time during their geologic
history, however, most of the tributary valleys were
more or less isolated into closed basins having interior
drainage.

The following is a description of the sedimentary
history of a typical desert valley, based on geologic
findings in the Basin and Range Province.

The valley in the beginning was almost sur-
rounded by steep-sided mountains in which were
cut innumerable canyons of various sizes. The
main feature of the valley was a series of fault
scarps that formed a large structural trough be-
tween the mountains. Hills and ridges of sand
were heaped up by the wind, and in a few places
mounds and terraces were built by springs issuing
from the fault zones. Water that fell as rain or
snow on the mountains or in the valley was the
agent by which the rock materials were transported
and deposited. The soluable material was carried
in solution, the fine particles of sand and clay
were held in suspension, and the pebbles and
boulders were rolled over the surface by the im-
pact of the water. The character and quantity of
the contributions to the valley from each of the
canyons was determined by the shape of its sut-
face, the distribution and amount of precipitation,
and the character of its water-bearing material,
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its soil, and native vegetation. An alluvial fan or
slope of rock waste was built at the mouth of each
canyon. Although the fans had, in general, the
same form, they differed greatly in size, shape, and
distribution. Inasmuch as the canyons were num-
erous and closely spaced, many of the small fans
were superimposed on the larger ones and many
merged with one another forming a single, large
smooth slope. At their bases, the slopes became
very gentle and usually merged into lakes, playas
or alkali flats that occupied the lowest parts of
the valley. The materials carried into these low-
lands were very fine in texture and were de-
posited as stratified lake beds. In some places these
deposits were interbedded with stream deposits. As
these erosional and depositional processes con-
tinued, the steep-sided structural valley was grad-
ually filled with a heterogenous mass of outwash
material. At some point during this period, the
valley became a part of a regional drainage sys-
tem. To add to the complexity of the sedimentary
history, some of the larger streams cut deep chan-
nels into the unconsolidated material, carrying sed-
iments to lower parts of the drainage system. More-
over, as adjustments took place in the basement
rocks below the valley, settling occurred. At times
volcanic activity took place along some of the
fault zones, resulting in the eruption of active
volcanoes, followed by the extrusion of extensive
flows, the development of cones, and the explo-
sion and scattering of volcanic ash over the valley.
In some instances volcanic flows dammed up the
stream courses forming lakes into which silts and
clays were deposited. The material deposited dur-
ing this sedimentary period is considered to be
the older fill.

Following its deposition, the major streams of
the region cut broad and deep channels into this
older alluvium. Later these channels were filled
with river deposits made up chiefly of sands and
gravels which are known as the younger fill.

Consideration of the sedimentary history described
above emphasizes the complex nature of the geologic
formations from which ground water in this desert
region is obtained. Vast differences exist in the char-
acter, depth, and productivity of the water-bearing
materials within an individual valley, as well as in
the different valleys of the region. Many outstanding
examples of heterogenous geologic and hydrologic
conditions can be found in the valley of the Gila
River and its tributaries. Conditions encountered in
these various areas reveal extreme ranges in every
phase of the hydrologic system. The sands and grav-
els in the shallow alluvium are by far the most pro-




lific water-bearing materials in the region. The
permeable sands and gravels in the deep alluvium
yield water to wells, but in general are less produc-
tive due to finer texture and to cementation. In some
valleys the older fill contains very few permeable
strata and for practical purposes may be considered
non-water bearing. The thickness of the outwash
material and the depth to the basement rock ranges
from less than 100 feet to as much as 5,000 feet;
the productivity of the water-bearing formations, or
aquifers, as measured by yields of wells ranges from
a few gallons per minute to as much as 6,000 gallons
per minute; and the texture of the water-bearing
material ranges from fine silty sand to large gravel
and boulders.

Extreme variations in the quality of ground
water have been encountered in various parts of
the state. In most places the water is acceptable for
irrigation. In some places, however, the water is
highly mineralized due to the presence of mineral
salts in the alluvium or to the concentration of min-
erals by evaporation and transpiration. Water is-
suing from fault springs along the valley floor may
have an effect on the quality of water found in the
deep alluvium and, in some instances, the shallow
alluvium.

In addition to geology and topography, the nature
and occurrence of ground water is dependent upon
the climatic conditions of the region. All water,
whether ground water, surface water, or atmospheric
water, is a part of the hydrologic cycle.

The original source of all ground water in Ari-
zona 1s precipitation on the watersheds of the various
streams which flow across the state. Practically no
water reaches the areas of ground-water development
from regions outside the watersheds.

The largest part of the precipitation which falls
on the land surface is evaporated immediately or
transpired locally by vegetation. Another part of the
precipitation runs off in the streams and is either
evaporated in the streams, stored in surface reservoirs,
diverted for irrigation use, or flows to destinations
outside of Arizona. The remainder of the precipita-
tion, which is a small part of the whole, percolates
into the ground.

Water that percolates into the ground in the
mountains or on slopes may emerge into streams as
ground-water seepage, which forms the base flow
of many streams during periods of little or no rain-
fall. Percolation that occurs in desert regions moves
very slowly downward around the soil particles to
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reach the water table as recharge to the aquifers.
Percolation also may occur through the stream beds
to reach the water table as recharge. In many in-
stances the recharge to the ground water has taken
a long and circuitous path in its movement from the
place where it fell as precipitation to the point where
it reached the principal aquifers.

Water within the zone of saturation below the
water table occurs in minute pores and irregular
spaces between the individual particles and grains
that make up the aquifer. In general the pores and
spaces are connected in all directions, allowing the
water to move by gravity from areas of intake to
areas of discharge. Under natural conditions the
movement of water through the interstices of the
sand and gravel grains is extremely slow, ranging
from only a few inches per year to as much as a
thousand feet per year or more. This movement is
not regular or consistent but has infinite variations
owing to the differences in the sizes of the pore
spaces and in the gradient of the water table from
one place to another. The rate of flow through a
given area under normal conditions varies with the
slope of the water table.

Considerable resistance to movement is developed
by the friction of the moving water against the sur-
faces of innumerable closely-spaced particles making
up the water-bearing material. Consequently, a sub-
stantial part of the material must be saturated in
order for the water to move from the recharge areas
to the points of discharge. This creates what is termed
ground-water storage. Vast quantities of ground water
make up the underground storage within the alluvial
valleys and are many times greater than the water
stored in the surface reservoirs of the state.

In Arizona the water in the alluvium of the rivers
and the shallow outwash material generally occurs
under water-table or unconfined conditions. The
water in the deeper sands and gravels may occur
under artesian or confined conditions, in which the
water rises above the confined sands and gravels. In
some areas the artesian head of the deeper sands and
gravels is higher than the head in the shallow
aquifers. The reason for the higher head is that the
deeper aquifers are not connected directly with local
areas of recharge but are connected with remote
areas of recharge that occur at higher elevations.

Recharge is a vital part of the closely interrelated
hydrologic system. It enters the permeable material
at the edges of the mountains, in desert areas near
the mountains, and along the stream channels, and
moves through the ground to areas of natural dis-



charge, either as outflow at the lower ends of the
valleys, as surface discharge to streams, or as tran-
spiration by native vegetation.

Before any of the water resources of the state were
developed, ground water, surface water, and water
returned to the atmosphere through evaporation and
transpiration were in a state of balance. As water
flowed from the mountains into a stream, it fed
both plant growth and underlying ground-water
formations. During periods of flood, the ground
water was recharged extensively, but during dry
periods, when there was little or no direct runoff,
some of the ground water moved back into the
streams, creating base flow. Vegetation along the
banks and bed were fed by the stream and also by
ground water wherever the water table was within
reach of the root systems. During drought periods,
the ground water alone supported the plant growth.

When irrigation works were placed into operation,
these natural equilibrium conditions were disturbed.
Water to supply the irrigated crops was obtained
from diverted stream flow and from ground water
pumped from wells. The pumped water was ob-
tained by intercepting natural ground-water dis-
charge and by drawing on ground-water storage. As
a result of these processes, less water became avail-
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able to flow in the streams and to supply the natural
plant growth.

The pumping of ground water has necessitated
the lowering of the water table. Fundamentally,
water produced from wells must be obtained from
storage until the water levels are lowered sufficiently
to intercept enough natural discharge to supply the
wells.

This natural requirement of the development of
ground water becomes a serious problem when the
water levels must be lowered excessively in order to
tully intercept the recharge. It becomes a much more
serious problem when the required quantities of
water exceed the recharge and continuous withdraw-
als are made from ground-water storage. Large im-
portant areas in Arizona are faced with the latter
problem. The surface-water supplies in the principal
valleys for many years have been developed to the
greatest extent practicable, and recent large expan-
sions of irrigation through the use of ground water
have been possible only because of heavy withdraw-
als from ground-water storage. It is inevitable that
such continued major draughts on storage will cause
water levels to continue to decline, accompanied in
some areas by decreases in the yields of wells. Such
trends may be retarded somewhat if the present rates
of withdrawal are not increased, but the only means
of reversing these trends would be by a reduction
in the amount of water pumped from wells.
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GENERAL STATEMENT

In 1952 Arizona ranked second among the states
in the amount of ground water withdrawn from wells.

Approximately 95 percent of the ground water with-

drawn in Arizona is used for irrigation. Practically
all of it is derived from alluvial deposits in the desert
valleys of the southern part of the state. Only small
quantities are obtained in the small valleys in the
central mountain region and in the artesian areas of
the northern plateau region.

The primary purpose of this report is to discuss
the areas of considerable ground-water development
and their problems. These areas embrace a large part
of the Gila River system and to a lesser extent the
Sulphur Spring Valley and small areas along the
lower part of the Colorado River Valley. The out-
lines of the various areas are shown on the map at-
tached at the end of this report. Inasmuch as the
geologic and hydrologic conditions in the individual
areas are exceedingly varied and complex, the areas
are discussed separately.

Before presenting the discussion of the individual
areas, a clarification of the term “ground-water
basin” as used in previous reports is desirable. Early
in the course of the consultants’ work, an effort was
made to determine the exact definition of the term
as used in the reports and whether the boundaries of
a “basin” were based on physical conditions or had
been set arbitrarily by the investigator. It was found
that the term “ground-water basin” was applied pri-
marily to an area in which ground-water conditions
were similar and was not intended to delineate an
isolated ground-water reservoir. Moreover, the boun-
daries of the “basins” had not been clearly defined
and, except in a very few cases, one “basin” could
not be isolated from an adjoining “basin.” Because
of the apparent confusion in the meaning and usage
of the term “ground-water basin,” the words “valley”
or “area” will be used in referring to the described
localities.

GILA RIVER SYSTEM

Practically all of the water available to streams
and to ground-water formations in the Gila River
system falls as precipitation within its watersheds.
Hydrologically, the Gila and its tributaries form a
single integrated system which cannot be separated
into individual areas. Topographically, the valleys
are interconnected. Geologically, a few of the valleys
are cut off from other parts of the system by sub-
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surface barriers; however, most of them have sub-
surface interconnections by means of permeable sand
and gravel strata. Furthermore, the ground water
and the stream flow are intimately interrelated
throughout most of the drainage system. Consequent-
ly, an alteration of hydrologic conditions in one val-
ley will have either direct or indirect bearing on
other downstream valleys. In many cases the effects
of such changes will not be significant for long per-
iods of time.

The areas within the Gila River system will be
discussed in the order of their occurrence from the
headwaters downstream to the junction with the
Colorado River.

Duncan Valley

The Duncan Valley is a relatively narrow alluvial-
tilled valley lying along the main stem of the Gila
River, extending from New Mexico into Arizona.

Irrigation in the valley is partly by surface water
from the Gila River and partly by ground water from
wells which draw from the recent alluvial fill of
the inner valley. Most of the irrigation water is taken
from the river except during periods of low flow
when wells are depended upon more heavily. Dur-
ing the dry years between 1942 and 1951, the use of
ground water increased from about 2,000 to 34,000
acre-feet per year. Wells in the Arizona part of the
valley, which at present number about 85, range in
depth from 50 to 125 feet and in yield from about
100 to 3,000 gallons per minute. The water, in gen-
eral, is suitable for irrigation. Most of the irrigable
land is already in cultivation.

Recharge to the ground water comes primarily
from seepage from canals and irrigated lands, and
from underflow into the valley from tributary wash-
es. The ground water and surface water appear to be
intimately interconnected, and water generally moves
from the ground into the river. However, during
periods of heavy ground-water pumping, water may
move locally from the river into the ground.

Water levels in wells are drawn down by heavy
pumping during the summer, but recover rapidly
during the fall. No major residual decline of water
levels has been noted in the valley from one year
to another. As a result of the seasonal lowering of
water levels, yields of wells decline as much as 25
to 35 percent during the growing season. Therefore,
enough wells must be available to provide an ade-
quate water supply during such periods.



Although there is a possibility that deep wells
could be drilled in the valley, the water apparently is
not needed at present.

Downstream from the Duncan Valley the channel
of the Gila River flows through a narrow gorge in
the bedrock before reaching Safford Valley. Under-
flow of the river in the section between the two val-
Jeys is practically non-existent. The amount of sur-
face flow reaching the Safford Valley through the
Gila River is affected by the use of ground water in
the Duncan Valley, owing to its intimate relationship
with surface water in this area.

Safford-San Simon Area

The Safford-San Simon area lies in a large struc-
tural trough flanked on the northeast and southwest
by mountains. The southeastern part of the trough,
which extends into New Mexico, is drained by San
Simon Creek and is known as the San Simon Valley.
The northwestern part is drained by the Gila River
and is termed the Safford Valley. San Simon Creek
flows into the Gila River.

The structural trough has been filled with alluvial
material to a depth of several thousand feet. The
Gila River has cut through the older alluvium to a
depth of about 150 feet and has deposited recent al-
luvium in a relatively narrow inner valley. The shal-
low recent alluvium furnishes water to most of the
wells in the Safford Valley. The water-bearing for-
mations in the older alluvium, which are usually
several hundred feet deep and under artesian pres-
sure, supply water to most wells in the San Simon
Valley.

Essentially all of the inner valley has been develop-
ed in the Safford Valley as far downstream as the San
Carlos Indian Reservation. The water for the lands
is obtained partly from stream flow and partly from
wells. During periods of plentiful stream flow the
major source of supply is surface water, whereas,
during dry cycles, most of the water is obtained from
wells. The total amount of water used annually for
irrigation is essentially the same from year to year.
In 1941 the river furnished about 95 percent of the
water for irrigation. In 1951, a dry year, the several
hundred wells supplied about 125,000 acre-feet or
about 85 percent of the total water used. The wells
range in depth from about 30 to 100 feet and in
yield from about 200 to 3,000 gallons per minute.
In some places the wells are very closely spaced;
for example, eighteen wells are reported to have
been drilled on one section of land.

When pumpage is heavy in the Safford Valley,
the water level declines, and the well yields decrease
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considerably. Therefore, enough wells must be avail-
able to provide an adequate water supply during such
periods. Water levels generally rise in the winter,
and during wet cycles the aquifers are completely re-
plenished.

Principal sources of recharge are seepage from
canals and irrigated lands, inflow from tributary
washes, and movement from the older alluvium into
the shallow alluvium. Other contributions to re-
charge include percolation from the Gila River when
the water table is depressed by pumping.

The quality of water in the recent alluvium is de-
pendent in large measure upon the source of recharge.
During periods of heavy recharge from surface water,
the mineralization of the ground water is lowest,
but when most of the recharge is derived from the
older alluvium and from side washes, the mineraliza-
tion increases. Annual changes in dissolved mineral
content amount to as much as 100 percent in some
places. Although the over-all quality of the shallow
ground water is not as good as in the Duncan Val-
ley, it is useable in most parts of the Safford Valley.

A considerable amount of water is consumed by
phreatophytes, plants which habitually draw water
from the zone of saturation, along the flood plain
of the Gila River. The loss of ground water in Saf-
ford Valley is estimated by the Geological Survey
to be as much as 70,000 acre-feet per year. Destruc-
tion of the phreatophytes would increase the amount
of water available to the flow of the river and for
use on the land surface where phreatophytes now
exist.

The older alluvium supplies water to wells at San
Simon, Bowie, and Cactus Flat-Artesia in San Simon
Valley, and in a few localities in the upper reaches
of Safford Valley. The aquifers extend to several
hundred feet in depth and are made up of lenses and
layers of sand and gravel interbedded with clays and
silts. The principal source of recharge to the aquifers
of the older fill is seepage from streams on the out-
crops of the permeable sands and gravels along the
mountain fronts.

The yields of wells drawing from the older fill
range from only a few gallons per minute to as much
as 3,000 gallons per minute. Formerly, many of the
wells were under sufficient artesian pressure to flow.
The artesian head has declined 10 to 30 feet since
1915. The flow of most of the wells has gradually
diminished, and in some cases has ceased completely.
The gradual lessening of the head and flow of these
wells is due to the development of a gradient toward
points of withdrawal and does not necessarily mean




that the formation is being unwatered. The decline
of pressure in these wells in 1951 was almost neg-
ligible. Sufficient data are not available to determine
whether the artesian pressure in this aquifer will be
progressively lowered if the present rate of with-
drawal is not increased.

Indications are that the best quality of water in_

the older fill occurs in the upper reaches of the San
Simon Valley and that the mineralization of the
water becomes progressively greater down the valley
to the northwest.

San Pedro Valley

The San Pedro Valley extends from the Mexican
border in a northwesterly direction to the Gila River
near Winkelman. The valley is a structural trough
that is partially filled with alluvial material. The old-
er alluvium has been incised by shallow stream chan-
nels which have been partly filled with recent allu-
vium. The continuity of the alluvial fill is at least
partially interrupted by a series of rock exposures
within the valley at the “Narrows”, about 58 miles
north of the Mexican border.

Ground water has been developed only-to a minor
extent and is obtained both from deep sands and
gravels in the older alluvium and from shallow sands
and gravels in the recent alluvium. Yields of the
shallow wells range from about 500 to as much as
2,000 gallons per minute, and of the deeper wells
from 400 to 1,000 gallons per minute. Development
has occurred in several localities which are more or
less regularly spaced along the San Pedro River from
the Mexican border to the mouth of the valley. Al-
though approximately 40,000 acre-feet of water was
withdrawn from wells in 1952, essentially no de-
cline of water levels was experienced.

The flow of the San Pedro River in its upper
reaches is perennial, whereas in the lower reaches it
is intermittent. Sufficient water is available to keep
the water-bearing materials fully recharged and to
supply a considerable growth of phreatophytes along
the narrow inner valley. A large part of the valley
is covered with thickets of mesquite and other
phreatophytes, and the use of water by these plants
probably exceeds the present use of water for irriga-
tion. '

Developments of additional irrigation from
ground-water supplies would not necessarily affect
the availability of water for discharge into Gila
River. In most places, the phreatophytes would have
to be removed in order to increase the irrigated area.
The removal of the phreatophytes would result in
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a salvage of water for beneficial use on the irrigated
area.

Upper Santa Cruz Valley

The Upper Santa Cruz Valley is the Arizona por-
tion of a larger valley that extends from Mexico
northward into Arizona for a distance of about 90
miles, terminating at the Rillito Narrows. The valley
consists of a structural trough that has been partially
tilled by outwash material eroded from the surround-
ing highlands. The drainage is from south to north
by the Santa Cruz River and its tributaries.

Productive water-bearing strata occur in the re-
cent and older alluvium. The recent alluvium is best
developed in the inner valley of the Santa Cruz and
along the tributary valleys of Rillito Creek and Pan-
tano Wash. It generally occurs to a depth of 75 to
150 feet but in some places is as deep as 300 feet.
The wells yield from 150 to 3,000 gallons per min-
ute. The older fill, which underlies the recent fill,
extends to depths of at least 1,500 feet. Generally
the water-bearing strata in the older fill are not as
productive as those in the recent alluvium, but wells
yielding as much as 500 gallons per minute have been
developed. It is believed that additional drilling may
encounter more productive aquifers in the deeper
allavium.

In 1952 about 1,000 wells were used for irriga-
tion, over 100 for public water supplies, and a num-
ber for industrial purposes. According to data fur-
nished by the Geological Survey the total pumpage
in 1951 from the irrigation wells was about 140,000
acre-feet, and from the public supply and industrial
wells it was about 50,000 acre-feet.

Recharge occurs principally from infiltration of
rainfall into the coarse deposits along the mountain
fronts, and seepage from channels of streams, and
from irrigation ditches and cultivated fields. The
older and recent deposits are hydrologically connect-
ed, and water moves from the older deposits into
the recent deposits.

In Santa Cruz County the irrigable land, which
lies within the narrow inner valley of the Santa
Cruz River, is almost totally developed. Runoff in
the river and from side washes furnishes sufficient
recharge during wet cycles so that water levels in this
area have not shown any persistent declines and prob-
ably will not do so in the future except during periods
of extreme drought.

At the southern border of Pima County the inner
valley widens and the requirements for irrigation,



public supply, and industrial uses in this area ex-
ceed the amount of recharge to the aquifers. In-
creases in the rate of pumping in several parts of this
area have accelerated the declines of water levels in
recent years. Since 1947 the decline has amounted
to 15 to 20 feet in wells near Continental, Sahuarita
and Tucson, and northwest of Tucson. The total
decline near Continental and Sahuarita has been as
much as 25 feet since 1932, and northwest of Tucson
as much as 50 feet since 1910.

The decline to date has not seriously affected the
economic operation of the wells for irrigation or other
uses. If the decline continues, however, the highly
productive shallow water-bearing formations even-
tually will be largely unwatered, resulting in sub-
stantial decreases of the yields of wells. At present
an estimate cannot be made of the length of time
involved in such a process. If the rate of pumping is
not increased, the rate of decline will be retarded,
but indications are that it will not cease entirely.
The present rate of decline is somewhat less than
that in the Lower Santa Cruz and Salt River Valleys.

Consideration has been given for a number of
years to the possibility of artificially increasing the
recharge to ground water in the Upper Santa Cruz
Valley. Available data indicate that the most success-
ful method would be to construct retention dams on
the streams so as to regulate the flow of flood water
and thereby increase the rate of percolation from the
stream beds into the underlying water-bearing for-
mations. Although such methods of artificial re-
charge would make additional -water available to
wells in the area, it appears that there is insufficient
tlood runoff to solve the ground-water problem in
this manner.

The city of Tucson in the Upper Santa Cruz Valley
is the largest city in Arizona depending entirely upon
ground water for its supply. The pumpage from
municipal wells in 1951 was about 15,000 acre-feet,
and projected requirements for 1970 are about 22,-
000 acre-feet. Present plans of the City are to drill
and equip a number of new wells located near
Tucson. As water levels decline and as needs for
additional supply increase, the City plans to extend
its well fields to areas outside of its immediate vicin-
ity. Potential sources have been investigated in the
Avra-Altar Valley, in the San Pedro Valley, and in
the valley of Canada del Oro. Undoubtedly these
sources will supply the needed water. However, as
the distance and number of wells increase, so will the
cost of water increase. :

The Upper Santa Cruz Valley is connected hydro-
logically with the Lower Santa Cruz Valley at the
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Rillito Narrows. Sources of water reaching the lower

valley from the upper valley are runoff in the river
during periods of floods, underflow, and water pump-
ed in the Cortaro area which is carried by means of
canals to lands northwest of the Narrows. Therefore,
diversions of stream flow and pumping of ground
water in the upper valley have some effect on the
availability of water in the lower valley.

Lower Santa Cruz Valley

The Lower Santa Cruz Valley begins at the Rillito
Narrows and extends to the Maricopa County line.
It includes all of the irrigated land in Pinal County
with the exception of San Pedro Valley and Queen
Creek-Magma Area. It also includes the irrigated -
land in Pima County along the Santa Cruz below
Rillito Narrows and in the tributary Avra Valley.
The valley is subdivided into the Avra-Marana dist-
rict, Eloy- district, Casa Grande-Florence-Sacaton
district and Maricopa-Stanfield district.

Most of the streams do not maintain permanent
channels through the valley into its lower reaches.
Flood waters spread over wide areas when the flow
is too great to be intercepted and used for irrigation.
All streams except the Gila River are intermittent
and flow only during and immediately after floods.

The Gila River enters the valley through a gorge
in the mountains northeast of Florence and flows
across the northern part of the area. In its approaches
the river is a continuously flowing stream, and it
maintains a permanent channel through the valley.
The normal flow is diverted into canals at the Ash-
urst-Hayden and Sacaton dams. In the extreme north-
western section the river intersects the water table
and derives flow from ground water discharged into
the channel.

The Lower Santa Cruz Valley occupies a series of
interrelated and interconnected structural troughs,
with mountains interspersed between. The thickness
of the alluvium ranges from a few feet in areas over-
lying buried mountain ridges to several thousand feet
near the centers of the troughs. The alluvium is made
up of layers and lenses of clay, silt, caliche, sand, and
gravel which vary in thickness and character from
place to place. The most prolific water-bearing ma-
terials are the sands and gravels. Indications are that
the deeper sands and gravels may be more consolidat-
ed and less permeable and, therefore, less productive
than the shallower beds. The deeper alluvium, how-
ever, supplies large quantities of water to deep wells
in some localities.

The water-bearing formations appear to be direct-
ly or indirectly interconnected to form one common




hydrologic system. Although there is a differential in
the elevation of water levels between some shallow
and deep wells, there is no evidence to show that the
deeper formations receive any material recharge from
sources outside the valley. Only relatively small quan-
tities of deep-seated thermal waters enter the allu-
vium along faults in the bedrock. The deeper and
shallower alluviums receive water from side washes
and mountain slopes and are at least partially inter-
connected in these areas.

The alluvial material underlying the Lower Santa
Cruz Valley is continuous into the Salt River Valley
on both sides of Salt River Mountains and east of
Santan Mountains. With the exception of the locality
northwest of Florence, however, the irrigated areas
of the two valleys are separated by the Salt River
and Santan Mountains and uncultivated lands of the
Gila River Indian Reservation. This separation has
thus far prevented any material interference between
wells in the two valleys.

Irrigation from wells in the Lower Santa Cruz Val-
ley was begun about 1900 and expanded rapidly
during the 1930’s. According to the Geological Sur-
vey the total amount of water purnped in 1941 was
about 350,000 acre-feet. In 1942 it was 500,000
acre-feet, which rate was more or less maintained
during the war years. Following the war, irrigation
was materially expanded, and in 1949 the total pump-
age was over 1,100,000 acre-feet; since that time it
has not increased appreciably. In 1952 about 1,500
irrigation wells were in use in the three districts of
Pinal County and about 90 wells in the Avra-Marana
district of Pima County.

All of the irrigated lands in the valley have been
designated in critical areas by the State Water Com-
missioner with the exceptions of the Avra-Marana
district and the Indian reservations. With these ex-
ceptions, expansion of irrigation in the valley has es-
sentially stopped. The Gila River Indian Reservation
and the Maricopa Indian Reservation include large
blocks of land yet undeveloped in the northern part
of the valley. Development of the ground water in
these areas will affect water levels in adjoining areas.

Sources of recharge are surface-water flow and
underflow of tributary streams and washes, seepage
from surface-water irrigation in the San Carlos Pro-
ject and from ground-water irrigation, precipitation
within the area, and subsurface fault springs. Esti-
mates of the amount of recharge to the entire valley
and to its subdivisions have been made by various
investigators. Although these estimates are based on
but few quantitative data and vary over a wide range,
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all are in agreement that the recharge is small in
comparison to the volume of water withdrawn from
wells.

The principal natural ground-water discharge is
water consumed by phreatophytes and flow of ground
water into the Gila River in the northwestern part
of the area. The Geological Survey estimates the use
of water by phreatophytes between Sacaton and a
point just southwest of Laveen in Maricopa County
to be about 100,000 acre-feet per year. The water
thus consumed could be partially salvaged by destroy-
ing the phreatophytes. The salvaged water could be
beneficially used on lands from which the phreato-
phytes were expelled and on lands downstream. It
could not benefit the heavily developed upstream
areas unless the water could be pumped economically
up the valley to these areas.

The quality of water is acceptable for irrigation
with the exception of local areas west of Coolidge,
west of Casa Grande, and along the Gila River in
the northwestern section. In the Coolidge and Casa
Grande areas the highly mineralized water may be
coming from buried springs in the bedrock or from
layers of salt or gypsum occurring in the alluvium.
In the northwestern section the use of water by
plants probably has concentrated the minerals in the
ground water.

The quality of ground water is not expected to
change very rapidly. However, as much more water
is being used for irrigation than is being discharged
from the valley, the salt content of the water is grad-
ually increasing. Although in years to come this
process may result in a serious problem through the
lower parts of the valley, it is thought, however, that,
at least for many years, it will not be as serious a
factor in irrigation as the decline of water levels in
wells.

The following section includes a description of
ground-water conditions and a discussion of major
problems in the four districts of the valley.

Avra-Marana District

Productive water-bearing sands and gravels in the
younger fill occur to depths of as great as 800 feet
in the Avra-Marana district. Recent test drilling
shows that permeable strata in the older fill occur
to depths of at least 1,950 feet. Yields of irrigation
wells range from about 500 to over 4,000 gallons
per minute, and the depth to water ranges from about
100 to 350 feet, averaging about 200 feet.

Pumpage in 1941 was almost negligible, in 1950
was about 25,000 acre-feet, and in 1951 was 80,000



acre-feet. An additional increase was experienced in
1952. The decline of water levels between 1940 and
1952 ranged from a negligible amount in the south-
ern part of the Avra Valley to about 30 feet south-
cast of Marana. A large part of the declines have
occurred in the last 2 years.

The Avra-Marana district adjoins the Eloy district,
which has been designated a critical area. Inasmuch
as the two districts are hydrologically interconnected,
pumpage in one affects water levels in the other.
Therefore, pumpage outside of the critical area is
causing declines of water levels within the critical
area.

The only immediate problem in the Avra-Marana
district is that water levels will continue to decline
at increasing rates as pumpage in the area increases.
This means that greater pumping lifts will be ex-
perienced in the future. If pumping is not increased
materially, the declines will continue but at a re-
tarded rate.

Eloy District

Productive water-bearing sands and gravels occur
in the Eloy district to depths of at least 1,100 feet.
Although the alluvium is known to extend to much
greater depths, very few data are available on the
deeper water-bearing formations. Yields of wells
range up to at least 3,000 gallons per minute and
average about 1,200 gallons per minute. Depth to
water ranges from about 100 to 300 feet and averages
about 175 feet.

Heavy pumping began in the mid-1930’s. In 1941
the withdrawals amounted to about 150,000 acre-
feet, in 1949 about 420,000 acre-feet, and in 1950
and 1951 about 380,000 acre-feet. Since 1935 water
levels in the central part of the district have declined
a5 much as 130 feet; the rate of decline since 1941
has been almost constant, averaging about 10 feet
per year. Along the outer edges of this district, ex-
zept to the north, the total decline in the last 10
vears has been in the order of about 20 feet. The
average decline for the entire district in 1951 was
about 714 feet.

Although the pumpage during the last 3 years has
seen maintained at a more or less constant amount,
the rate of decline in water levels has not decreased
appreciably. If the present rate of pumping is main-
ained in the future, the decline will continue but the
ate may decrease somewhat.

The two major problems in the district resulting
trom the general decline in water levels are the de-
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crease in yields of the shallower wells, due to the
gradual unwatering of the shallow sands and gravels,
and the lowering of pumping levels in all wells.
The first is being solved partially by a general pro-
gram of drilling wells to depths of 600 feet or more,
which in most cases has restored the former yields.

Casa Grande-Florence-Sacaton District

The Casa Grande-Florence-Sacaton district adjoins
the Eloy district on the north. The irrigation develop-
ment and the underlying water-bearing formations
are continuous between the two districts.

Pumping from wells was begun about 1900. In
the early 1930’s the San Carlos Irrigation Project,
which is within the district, began operating and
developed a supplementary supply of water from
wells. In 1940 the pumpage in the district was 160,-
000 acre-feet, in 1948 was 330,000 acre-feet, and
since that time has shown a slight decrease. Pump-
age from wells of the San Carlos Irrigation Project
in 1951 was about 100,000 acre-feet, or a little less
than one-third of the total in the district.

The alluvium is relatively shallow in parts of the
district, including localities along the Gila River near
Florence and west of Casa Grande. In the Coolidge
area thick clays occur at depths of less than 400 feet
and in a few places less than 300 feet. A number
of wells drilled to several hundred feet in the clay
series have not completely penetrated its total thick-
ness. One well was drilled to a depth of 2,600 feet
without penetrating it. Exploration in other parts of
the area, however, may encounter water-bearing for-
mations below the clay.

The yields of wells range up to more than 3,000
gallons per minute, although the average is less than
1,000 gallons per minute. The depth to water in the
wells ranges from about 30 feet near the Ashurst-
Hayden Dam to over 140 feet east and southeast of
Coolidge. The average depth to water is about 75
feet. Declines of water levels during the last 10
years range from about 10 feet along the eastern and
northern edges to about 70 feet in the southern sec-
tion adjoining the Eloy district. The average decline
has been about 20 feet or less near Sacaton and be-
tween 30 and 40 feet between Casa Grande and Flor-
ence. Although water levels rose in 1951 in some
wells due to local reductions in pumpage, the aver-
age decline for the district during the year was about

6 feet.

As a result of the general lowering of water levels,
the yields of shallower wells have gradually de
creased. Due to the presence of shallow clay or bed-




rock in most localities, it has not been practicable to
deepen the shallow wells. This continuing decrease in
yields of the wells, together with the high mineraliza-
tion of water west of Casa Grande and Coolidge, has
created a serious ground-water situation. If the pres-
ent rate of pumping is maintained, water levels will
continue to decline and yields of the shallow wells
will continue to decrease. It seems imperative that
exploration should be made to determine the possi-
bility of obtaining additional water from the deeper
alluvium.

The San Carlos Irrigation Project, which is within
this district, obtains the major portion of its water
from the San Carlos reservoir on the Gila River.
Although lands within the project have suffered a
severe water shortage in the last several years, pump-
ing from private wells within its boundary has been
prohibited by project rules. In some places, however,
the shortage of water has been partially alleviated
by pumpage from outside private wells which has
been transported through canals to lands within the
project.

Maricopa-Stanfield District

The Maricopa-Stanfield district lies west of the
Sacaton Mountains and adjoins the Eloy and Casa
Grande-Florence-Sacaton districts on the west. Geo-
logic conditions are similar to those in the Eloy dis-
trict with productive sands and gravels occurring to
depths of at least 1,200 feet. Along the eastern and
western edges, however, bedrock has been encount-
ered at shallow depths.

Wells yielding over 3,000 gallons per minute have
been reported, and the average yield in 1952 was
about 1,500 gallons per minute. Depths to water
range from about 30 feet near Maricopa to over
300 feet in the southwestern section, with an average
depth of about 145 feet.

In 1940 the pumpage was about 70,000 acre-feet, -

in 1946 was 150,000 acre-feet, in 1949 was 360,000
acre-feet, and it has remained essentially the same
since that time. Declines in water levels in the last
10 years in the central and southern sections have
been as much as 70 feet, but in the northern section
they have averaged only about 20 feet. The average
decline in 1951 for the entire district was about 814
feet.

Inasmuch as there is insufficient recharge to sup-
ply all the withdrawals, the decline of water levels
will continue. However, as a result of the more or
less constant rate of pumping during the past few
years, the rate of decline should decrease somewhat.
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The decline of water levels has caused a decrease in
the yields of some shallow wells, but the yields have
been restored in most of these wells by deepening.
The major problem in the Maricopa-Stanfield district
is primarily the increase in pumping lifts. The water
levels may decline many more feet before a serious
problem of decreasing well yields is created.

This district is connected hydrologically with the
adjoining Eloy and Casa Grande-Florence-Sacaton
districts. Consequently, withdrawals from wells in
any of the three districts will have some effect on
water levels in the others.

Salt River Valley

Salt River Valley, which adjoins the Lower Santa
Cruz Valley, is the most intensively developed area
in the state. Over twice as much land is irrigated in
this valley as in the Lower Santa Cruz Valley.

As pointed out in a previous section, watet-bear-
ing formations in the two valleys are hydrologically
connected in several wide areas, although in these
areas the irrigation developments are largely sep-
arated by the Gila River Indian Reservation.

At one time the Salt River contributed the major
flow of the Gila River system. Today, with the ex-
ception of very rare flood flows, all of its water is
diverted for irrigation in the valley. The flows of
streams entering the valley below Granite Reef Dam
are small, and with the exception of the Gila and the
Agua Fria, have not yet been developed. The Gila
River enters the valley in the extreme southwestern
portion as a flowing stream and receives a small
amount of ground-water discharge from the valley.

The valley is made up of a series of troughs
created by structural processes, that are geologically
related to those of the Lower Santa Cruz Valley. Al-
though few specific data are available on the delinea-
tion of these troughs, apparently they are regional
in extent and complex and intricate in nature. The
major trough or troughs are continuous through the
area and vary considerably in depth and width. In
general the walls of the troughs are extremely steep.
The alluvium filling these buried structures is
known to extend in places to depths of more than
4,000 feet. Near the mountains and where a few
buried ridges are near the surface, ir is much shal-
lower. The materials making up the alluvium con-
sist of clay, silt, caliche, sand and gravel, which vary
over wide ranges in thickness, permeability and tex-
ture.

In previous investigations the alluvium has been
divided into the older and the younger alluviums.



The younger alluvium, which is generally considered
to be more permeable, extends to depths of about
700 to 1,000 feet throughout a large part of the
valley. In the area between Phoenix and Litchfield
Park a thick clay occurs between the younger and
older alluvium. This clay mass, with an average
thickness of about 700 feet, is encountered at depths
between 300 and 700 feet.

Irrigation in the Salt River Valley began before
1900 and received a major impetus in 1903 when
the Salt River Valley Water Users’ Association was
formed. Since that time a number of other irrigation
districts have been created, and a large amount of
private development has come into existence. At
first, most of the lands were irrigated with surface
water. By the late 1920’s, however, most of the
available surface water had been developed, and
additional irrigation since that time has depended
largely on ground water. The greatest use of surface
water recorded in the area was in 1920 when near-
ly 1,400,000 acre-feet was diverted at the Granite
Reef Dam on the Salt River. In recent years the max-
imum diversions at Granite Reef Dam occurred in
1937 and in 1941, amounting to about 1,250,000
acre-feet. In 1951 less than 550,000 acre-feet was
diverted. The sum of the diversions in 1951 from
the Agua Fria River to the Maricopa County Munici-
pal Water District and from the Gila River to the
Buckeye Irrigation Canal was only 35,000 acre-feet.
More surface water was available in 1952, but the
total diversions are not yet known.

The total pumpage of ground water in the valley
in 1904 was estimated at less than 35,000 acre-feet.
From that time to 1920 seepage to the ground water
from irrigated lands and canals caused larger and
larger areas of land to become waterlogged. In 1913
the water table was within 10 feet of the surface in
about 12 percent of the Salt River Project, and in
1920 it was within 10 feet of the surface in about
31 percent of the Project.

In 1918 the Association decided to develop wells
to withdraw about 200,000 acre-feet of water per
year for drainage purposes and for supplemental irri-
zation. The development of wells for these purposes
proceeded rapidly. The Asosciation in 1951 pumped
450,000 acre-feet.

In addition to the development made by the As-
sociation, development commenced outside of the
boundaries of the Salt River Project. Wells were
drilled near the White Tank Mountains on the west,
in the Buckeye Area, and in the Queen Creek Area.
The more recent developments have been in the
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Queen Creek-Magma Valley, Deer Valley and Para-
dise Valley. Pumping from wells has increased steadi-
ly throughout the Salt River Valley. In 1930 about
500,000 acre-feet was pumped in the Salt River
Valley. By 1942 the amount pumped per year had
increased to over 1,000,000 acre-feet, and in 1951
it was 1,900,000 acre-feet.

In 1951 approximately 1,500 irrigation wells were
in use in the Salt River Valley. Although a consider-
able number of public supply, industrial, and domes-
tic wells were also in use, the total withdrawals from
them were small in comparison to the irrigation use.
Most of the water supply for the City of Phoenix is
obtained from the Verde River and from shallow
wells and an infiltration gallery within its flood
plain.

Recharge, in the order of importance, is derived
from the following sources: deep percolation from ir-
rigation and canal seepage, recharge from stream
flow in the Salt River and the minor washes, under-
flow of the streams, rainfall on the land surface, and
buried springs in the underlying bedrock. By far the
most important of these is the irrigation and canal
seepage. The amount of recharge fluctuates from
year to year depending upon climatic conditions, the
acreage irrigated and other factors. Many studies
have been made of the amounts of the recharge.
The most reliable data obtained in these studies con-
cerns the recharge from the irrigation and canal
seepage, which makes up the major part of the total.

Natural discharge leaves the Salt River Valley by
means of ground-water seepage into the Salt and
Gila Rivers near the southwestern edge of the valley,
by transpiration of water by phreatophytes along the
Salt and Gila Rivers in that locality, and by ground-
water underflow out of the valley. The amount of
underflow through the formations has never been
estimated, but probably is quite small. The amounts
of water flowing into the Gila River and being used
by phreatophytes have been estimated to be less
then 150,000 acre-feet per year during the last sev-
eral years, though formerly the amounts were larger.

In theory, if the recharge and the natural discharge
can be maesured, the difference may be taken to
represent the amount of water which can be with-
drawn from the ground-water formations without
perennially lowering the water levels in wells. Un-
fortunately, however, recharge and natural discharge
are never distributed over an area in the same pro-
portion as pumping. Serious local problems can de-
velop even where recharge and natural discharge are
in balance with the areal pumping. Additional




quantitative studies must be made before sufficient
knowedge is obtained of the recharge and natural
discharge of the water-bearing formations in the
Salt River Valley. Little has been done to study
local details, although estimates have been made by
various agencies concerning the difference between
recharge and natural discharge for the valley as a
whole. Because of lack of specific data and sufficient
analysis, even the areal estimates, which are the
best available at this time, are considered to be ac-
curate only in the general order of magnitude. Such
estimates for recent years of the difference between
recharge and natural discharge have roughly amount-
ed to the equivalent of about 14 of the sum of the
amount of water diverted from the streams and the
amount of water pumped from wells.

Pumping from wells exceeded the difference be-
tween recharge and natural discharge early in the
1920’s, when drainage of the water-bearing forma-
tions was commenced. By the early 1930’s the water
level in the formations had declined substantially as
a result of this drainage. The rate of decline was
greatly reduced during the mid-1930’s because of
less ground-water pumpage resulting from plentiful
surface water and less need for drainage. However,
since 1937, with the exception of the unusually wet
year of 1941, pumpage has been relatively large
and water levels have continued to decline. The de-

cline has been accelerated since 1946, owing to the -

relative scarcity of surface-water supplies and to the
large expansion in irrigated acreage.

Because thousands of records of water-level meas-
urements are available, it is possible to discuss the
declines of water levels by sub-areas, even though
pumpage and other pertinent data are incomplete.

The Salt River Valley Water Users’ Association
has averaged the depths to water levels for the en-
tire Project area. In 1903 the average depth to
water inside the Project boundaries was about 48
feet. By 1913 it had risen to 24 feet, and in 1918
to 15 feet. Then began a gradual decline. The level
was 17 feet in 1924, 37 feet in 1930, 37 feet in
1937, and 50 feet in 1940. The level rose to 38
feet in 1941 and 1942, then declined to 54 feet in
1947, and to 95 feet in 1951. A slight rise may be
in prospect for 1952.

According to the Association’s records, the aver-
age water level in 1945 was about the same as in
1903. Since that time it has been lowered about 45
feet. The amounts of local decline have been the
greatest in the areas between Mesa and the Roose-
velt Water Conservation District, and near Deer
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Valley. They were least in the local area just north-
east of Phoenix and in the southwestern part of the
project near the junction of the Salt and Gila Rivers.
In the area near Deer Valley, for instance, the decline
in one well was 85 feet between 1944 and 1951,
whereas in a well near the junction of the Salt and
the Gila Rivers it was only a little over 5 feet between
1944 and 1951. In a few places water levels in 1951
were higher than in 1903.

The decline of water levels in wells of the Roose-
velt Water Conservation District between 1942 and
1951 ranged from as much as 100 feet or more in
the northern section to about 50 feet in the southern
section.

Records are not available for the full period since
beginning of irrigation in the Queen Creek-Magma
area, but those available indicate that the declines
since 1940 have ranged from about 20 to 80 feet.
Most of the declines in the Queen Creek section oc-
curred after 1945, and in the Magma section after

1948.

The declines of water levels in Deer Valley have
been large, with the greatest occurring in the eastern
section. ' The decline in one well amounted to 130
feet between 1942 and 1952. In another, it amounted
to 80 feet between 1946 and 1952.

In the Litchfield-Beardsley-Marinette area the de-
clines from 1930 to 1952 averaged about 70 feet,
with about 40 feet of this occurring after 1946. De-
clines were least in the area south of Litchfield Park.

The Liberty-Buckeye-Hassayampa area has exper-
ienced the least declines in the valley. This area is in
the lower end of the valley. The natural underflow
moving out of the valley is constricted between moun-
tains, causing some water to discharge into the Gila
River. The river, therefore, has a controlling effect on
the water levels and limits the range through which
they fluctuate. From 1930 to 1945 the average water
level rose about 10 feet, and between 1945 and 1952
it declined about 10 feet. Thus, the levels in 1930
and 1952 were about the same.

Most of the waterlogged land in the valley is in
this area. In 1930 0.3 percent of the land within the
Salt River Project was underlain by water at depths
of less than 10 feet, and in 1945 0.2 percent. For the
Salt River Valley as a whole, the percentage was

2.5 in 1930 and 2.4 in 1945.

In those areas in the Salt River Valley where water
levels have declined substantially, the yields of the
shallower wells have decreased. Many wells have



been deepened. The effects on yields analyzed to date
are not conclusive. In some wells deepening has re-
stored the original yields, whereas in others the deeper
formations were less permeable and produced little
additional water. In a few places the bedrock is too
shallow to permit much deepening. In the area be-
tween Phoenix and Litchfield Park the shallow posi-
rion of the thick clay body has made it impracticable
to deepen many of the wells.

The shallower wells should be deepened wherever
practicable in order to preserve their yields as the
water levels decline. Moreover, additional explora-
tion should be conducted of the deeper alluvium. If
productive water-bearing strata are found in the
deeper alluvium, separated from the shallower beds
by thick clays, the water pumped from the deeper
beds will materially improve local conditions. It will
not represent a new supply to the valley, though,
because the shallow and deep aquifers obtain their
water from the same source.

. In recent years several serious quality-of-water
problems have occurred in the valley because a bal-
ance no longer exists between the amount of dissolved
minerals carried by water entering the valley and
the amount leaving the valley. The problems have
been aggravated by the pumping of fairly highly
mineralized ground water and its distribution over
wide ateas. These problems are most serious in the
area of the Buckeye Irrigation District and the Roose-
velt Irrigation District. The mineral content of the
water in the Buckeye Irrigation District wells in-
creased from an average of 1,300 parts per million
in 1930 to 4,100 parts per million in 1952.

Serious salt problems also exist in localities near
the junction of the Salt and Gila Rivers, south of the
Salt River Mountains, and a few miles southeast of
Chandler. The problems are being accentuated in
some places where local cones of depression have
developed in the water level, so that ground water no
longer flows out of the localities. Thus, all salts
brought in by irrigation water are left to accumulate
in these localities.

The salt problems must of necessity continue to
increase in severity until some means is found to
balance the salt discharge with the salt intake of the
various sections. In most of the Salt River Valley
the salt problems probably will not become a limit-
ing factor ahead of the declining water level. In
general, however, the salt problems will first reach
their maximum severity in the lower end of the
valley, where the least declines of water levels will
fecur.
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Water is consumed by non-beneficial phreato-
phytes along the Salt and Gila Rivers in the south-
western portion of the valley. Phreatophytes also
exist above Granite Reef Dam in the flood plains
of the Salt River and the Verde River. The Geological
Survey has estimated the transpiration in the Salt
River and Gila River channels below Granite Reef
Dam to be about 70,000 acre-feet per year. Destruc-
tion of the phreatophytes in this section would sal-
vage scme of this water for use downstream or on
lands now occupied by the phreatophytes. It would
have little benefit to the supply in other parts of
the valley unless the water could be pumped up the
valley. Destruction of the phreatophytes above Gran-
ite Reef Dam would make additional surface water
available at Granite Reef Dam.

With the exception of the Indian reservation and
the lowermost end of the valley west of Buckeye, the
entire Salt River Valley has been declared a critical
area by the State Water Commissioner. As a result,
development of new lands has largely stopped. Many
new wells have been drilled, however, to augment
the existing surface and ground-water supplies.

Unless there should be a radical change for the
better in climatic conditions, which is unlikely, there
appears to be no possibility of alleviating the princi-
pal problems of the Salt River Valley without major
action. The amount of water being pumped. is sub-
stantially greater than the recharge from all sources;
in other words, a substantial amount of water is be-
ing drawn from ground-water storage. If the surface-
water supplies should improve to the extent that sur-
face-water diversions woud be equivalent to the max-
imum that has been historically made, ground-water
conditions within the Salt River Project and the other
surface-water areas would materially improve. How-
ever, the major part of the withdrawals of ground
water to supply those areas to which surface water
is not available would continue to come from storage,
and the total amount of ground water pumped still
would exceed the net recharge to the entire valley. If
the pumping does not continue to increase, the de-
cline in water levels may be retarded somewhat, but
the decline will certainly continue at a substantial
rate unless pumping is materially reduced. Further-
more, the areas adversely affected by salt water will
increase in extent. Deepening of wells will be of
benefit in some localities, but will not make more
water available to the valley as a whole.

Waterman Wash Area

The Waterman Wash Area, southeast of Liberty
and Buckeye, is a small enclosed valley on the south
side of the Gila River that probably was formed by




down faulting between surrounding mountains.
Waterman Wash drains the valley and flows across
bedrock at the eastern end of Buckeye Hills. Accord-
ing to the Geological Survey the parent rock, which
encloses the valley, prevents subsurface drainage
from the area.

The alluvial fill is made up of sand, gravel, silt and
clay and has a proven depth in some places of be-
tween 1,200 and 1,300 feet. The alluvium shows ex-
treme variations in the character and continuity of
the individual strata.

Development of this area began in the last few
years, and in 1952 about 3,500 acres were irrigated.
Yields of wells range as high as 3,500 gallons per
minute. Depths to the water table are in general
200 feet or less. Recharge to the alluvium comes
principally from runoff in the washes and from
seepage from cultivated lands. There is no evidence
to show that water enters the valley from outside
areas. Although no quantitative measurements have
been made of the amount of recharge, preliminary
studies indicate that the amount is small, that most
of the pumped water is being taken from storage, and
that water levels can be expected to decline progres-
sively with time.

The quality of water is satisfactory for irrigation.
The mineralization can be expected to become more
concentrated as a result of transpiration and the ab-
sence of a subsurface outlet from the valley.

This comparatively small valley has sufficient ir-
rigable land for additional developments. However,
as most of it is owned by the state and federal govern-
ments, it is quite possible that the controlling agencies
may restrict further development if they decide that
insufficient ground water is available for perennial
irrigation.

Centennial Wash Area

Centennial Wash enters the Gila River just above
Gillespie Dam and drains a long narrow area that
includes McMullen Valley and Harquahala Plain.
Small areas are being irrigated with ground water a
few miles southeast of Salome, farther down stream
in the Harquahala Plain, and along the wash near
its junction with the Gila River.

All of this irrigation has been developed quite re-
cently, and few data exist concerning the availability
of ground water. Wells have been drilled to depths
cf at least 1,300 feet and yield as much as 3,000 gal-
lons per minute. Depths to water in the upper ends
of McMullen Valley and Harquahala Plain are sev-
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eral hundred feet. In the lower ends of both areas,
however, depths to water become shallower. The rate
of recharge has not been investigated, but appears
to be relatively small.

Gila Bend Area
The Gila Bend Area lies along the Gila River,

“beginning at Gillespie Dam and ending at Painted

Rock Mountains. This area is immediately down-
stream from Salt River Valley and receives a small
amount of underflow and runoff from Salt River
Valley.

Ground water has been developed for irrigation
principally in two localities—in Rainbow Valley just
southeast of Gillespie Dam, and along the Gila River
about 10 miles northwest of the town of Gila Bend.

Development began in the lower part of Rainbow
Valley in 1937, although most of the wells in the
upper part of the valley have been drilled in the
last few years. Part of the water pumped in the lower
part is delivered into Gila Bend Canal, mixed with
surface water from Gillespie Dam, and carried to an
area north and northwest of the town of Gila Bend.

According to data furnished by the Geological Sur-
vey, the pumping in the entire Gila Bend area in
1948, 1949 and 1950 was about 60,000 acre-feet
per year, and in 1951 was slightly over 100,000
acre-feet.

Water-bearing formations occur in the valley al-
luvium, which has been only partially explored.
Wells northest of Gila Bend average about 500 feet
in depth and yield about 1,800 to 3,000 gallons per
minute. The wells northwest of Gila Bend average
about 350 feet in depth and yield about 2,000 to
3,000 galions per minute. Depths to water near the
river are relatively shallow but increase towards the
mountains.

In the lower part of Rainbow Valley the decline of
of water levels since 1937 has been about 20 feet,
and during the last few years has averaged between
1 and 2 feet per year. The water level has not
declined appreciably in the rest of the Gila Bend
Area.

The mineralization of the ground water is compar-
atively high, although the quality is better than that
of surface water from Gillespie Dam. Ordinarily the
surface water is diluted with ground water to make
it more suitable for irrigation. The annual diversion
of surface water in 1949, 1950 and 1951 was less
than 40,000 acre-feet.



The principal sources of recharge in the Gila
Bend area are flow in the Gila River, seepage from
canals and irrigated lands, runoff in washes from
adjacent mountains, precipitation on the land surface,
and underflow from Salt River Valley. The largest
amounts are derived from surface flow and from
seepage from canals and irrigated lands. Rare floods
on the Gila probably contribute major amounts.

The natural discharge from the valley includes
surface flow, underflow, evaporation and transpira-
tion. The Geological Survey estimates that surface
flow and underflow are small but that evapo-trans-
piration probably ranges from about 25,000 to
50,000 acre-feet per year.

In general, ground-water supplies have not been
seriously depleted in this area. However, should the
development continue to increase, depletion may oc-
cur, especially if long periods of drought are com-
bined with heavy pumping. The mineralization of the
ground water may increase due to the combined use
of water by crops and non-beneficial phreatophytes.

Area Belween Gila Bend Area and
Wellton-Mohawk Project

During the last few years ground water has been
developed in several small localities between the Gila
Bend Area and the Wellton-Mohawk Project. It has
been estimated that in 1952 about 3,000 acres were
in cultivation north of Agua Caliente on the Palomas
Plain, about 2,000 acres along the river bottoms be-
low Painted Rock Dam site, and about 600 acres in
the vicinity of Aztec. Very little information is avail-
able on these developments. The wells draw from the
alluvium and apparently have satisfactory yields. The
water table is shallow along the flood plain, but is as
much as several hundred feet deep away from the
river towards the mountains.

Wellton-Mohawk Areda

In the last few years, between 40,000 and 50,000
acre-feet per year of ground water has been pumped
in the Wellton-Mohawk Area from shallow wells in
the alluvial fill near the Gila River. Most of the wells
are less than 200 feet deep, and many are less than
100 feet deep. The yields range from about 500 to
4,000 gallons per minute. Water levels have gradu-
allyy declined. The greatest decline since 1945, total-
ing about 10 feet, has taken place in the vicinity of
Roll. The average pumping lift in the area is about
40 feet.

Recharge is from runoff and underflow in the
(ila River and its tributaries, and irrigation seepage.
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Before pumping began in the area a considerable
amount of water was transpired by non-beneficial
phreatophytes along the river channel. Lowering of
the water table has resulted in a decrease in the use
of water by these phreatophytes. The total natural
discharge, including some underflow along the river
channel through the narrows near Dome, probably
amounts to only a few thousand acre-feet per year.

Highly mineralized ground water has occurred in
this area for many years. Moreover, studies in 1946 °
indicated that the mineral content had been increas-
ing rapidly in recent years. Analyses of water from
74 wells in 1946 reveal dissolved mineral contents
ranging from 1,120 to 16,500 parts per million, and
only a few analyses show less than 2,000 parts per
million. The ground water in a large part of the area
contains over 4,000 parts per million of dissolved
minerals.

Although the quality of water problem has be-
come increasingly serious in the past few years, it
soon will be largely solved by the Wellton-Mohawk
surface-water project of the Bureau of Reclamation.
In the spring of 1952 part of the canal system of
this project was completed and some Colorado River
water was being brought into the area. According to
plans, by 1960 a total of 75,000 acres will be irri-
gated in this area by 300,000 to 400,000 acre-feet
per year of surface water from the the Colorado
River. Most of the lands presently irrigated by
ground water will be irrigated with surface water.
All indications are that the seepage from irrigated
lands will build up the water table, thereby necessi-
tating a program of drainage. Eventually the quality
of the ground water may be improved by dilution
with surface water.

At some time in the future, if the demand for
additional irrigation should become sufficiently great,
wells may again be used for irrigation in this area.
Emphasis then may shift from drainage wells to
irrigation wells, and a ground-water situation similar
to that of the Salt River Valley in the 1920’s may
come to exist.

South Gila Valley

The South Gila Valley lies just south of the Gila
River near its junction with the Colorado River at
Yuma. Ground water is obtained from sands and
gravels underlying the river alluvium to depths of
about 100 feet. The Geological Survey states that
in 1951 about 62,000 acre-feet was pumped from
wells. Water levels, however, rose in 1951 as the
result of the use of surface water for irrigation in




parts of the valley. Indications are that wells in this
area are supplying water a good quality in sufficient
amounts to supply present demands.

Littie Chino Vdlley

Little Chino Valley lies a few miles north of
Prescott and is tributary of the Verde River. Although
this valley is within the drainage area of the Salt
River, it is described separately because ground-water
conditions are entirely different from those in the
desert region. Except for water-level measurements
and chemical analyses, studies made in this area have
been of a reconnaissance nature, and little is known
of the recharge and natural discharge of ground
water.

Moderate-scale irrigation was begun before 1930
when the first artesian well was drilled. Since 1930
the number of artesian wells has increased consider-
ably, and at present about 4,000 acres are irrigated
by wells. The water-bearing formations from which
the wells draw are porous lava flows encountered at
depths ranging from about 200 to 1,000 feet. These
lava flows are overlain by relatively impermeable
alluvial materials which act as confining beds. Most
of the wells supply water under artesian pressure, but
only those in the lower part of the valley have suf-
ficient pressure to flow. Surface elevations are the
chief determining factor as to whether the wells have
a natural flow. In areas of lower elevation the ar-
tesian head is in excess of 50 feet above the surface,
whereas at higher elevations the water level is as
much as 200 feet below the surface. The water levels
are essentially at the same elevation, exhibiting a
small gradient to the north.

The quality of the water is excellent, and some
wells yield over 2,000 gallons per minute. Due to the
gradual increase in the rate of withdrawal of ground
water, the water levels have declined at an accelerated
rate. From 1938 to 1952 the total decline was over
25 feet. In areas of heaviest withdrawal, water levels
are lowered as much as 40 feet during the pumping
season.

Data are not available upon which to reach con-
clusions as whether the declines in water level will
continue indefinitely if no further increases in pump-
age occur.

WILLCOX AND DOUGLAS AREA - SULPHUR
SPRINGS VALLEY

Willcox and Douglas Areas comprise the Sulphur
Spring Valley which lies in a long structural trough
between mountains. The northern three-fifths of
the valley is known as the Willcox Area and has no
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exterior drainage. The southern two-fifths is known
as the Douglas Area and drains into Whitewater
Draw which flows into Mexico.

The alluvium, which partly fills the structural
trough, extends to depths of at least 1,600 feet in
some places. It is made up of clays and silts contain-
ing interbedded and interfingered lenses of sand and
gravel and a few lava flows. Water in the deeper
sands and gravels occurs under artesian conditions,
and some of the deeper wells flow. Irrigation from
ground water began soon after 1900.

Recharge to the aquifer is from runoff along the
mountain front, seepage from irrigation water, pre-
cipitation within the valley, and possibly from upper
seepage along subsurface faults.

In the Willcox Area between 1945 and 1951 the
pumpage increased from 8,000 to 38,000 acre-feet
per year. The irrigated acreage in 1951 totaled about
14,000 acres, of which 11,000 acres were in the
northern Stewart district and about 2,000 acres in
the southern Kansas Settlement district. About 170
irrigation wells were in operation in the area in 1951.
The yields ranged from 100 to 3,000 gallons per
minute, and the pumping lifts from 80 to 150 feet.
In the Stewart district the depths of wells average
about 200 feet. In the Kansas Settlement district the
older wells are from 100 to 200 feet deep, but more
recent wells have been drilled to depths of from 500
to 750 feet. The deeper wells have the highest yields

From 1910 to 1946 water levels in the area de-
clined 10 to 25 feet. Between 1946 and 1951 the
average decline in the Stewart district was about 10
feet and in the Kansas Settlement district about 2
feet.

The Willcox Area has no exterior drainage of
ground water or surface flow. The Willcox Playa is
the principal area of natural discharge, and large
quantities of ground water are evaporated from the
playa or consumed by non-beneficial plants along its
edges. This evapo-transpiration has been estimated at
various amounts ranging from 20,000 to over 100,-
000 acre-feet per year.

In the Douglas Area, the pumpage between 1946
and 1951 increased from about 7,000 to 37,000
acre-feet per year. In 1951 about 270 wells were
used to irrigate about 14,000 acres. Depths of wells
range from 50 to 650 feet, and yields range from
100 to 2,000 gallons per minute. Depths of static
water levels in 1951 averaged about 50 feet, and
the pumping lifts averaged about 100 feet.



The decline of water levels between 1910 and

1946 was about 10 feet. Between 1946 and 1951,

it was about 7 feet.

Natural discharge of ground water in the Douglas
Area occurs as transpiration by phreatophytes along
Whitewater Draw, underflow into Mexico, and small
surface flows through Whitewater Draw. The con-
sumption of water by phreatophytes has been esti-
mated not to exceed 10,000 acre-feet per year, but
estimates of the underflow have not been made.

The quality of water in the entire valley generally
is acceptable for irrigation. The accumulation of
highly mineralized water has been greatest in the
vicinity of the Willcox Playa, but it has not extended
into the pumped areas.

The yields of some of the shallow wells in the
valley have decreased somewhat as a result of the
decline of water levels, but the decreases so far ex-
perienced have not seriously affected the availability
of water for irrigation. If the present rate of pump-
ing is maintained in the valley, the decline of water
levels will continue at least for a few years, but may
not continue indefinitely at the present rate, owing
to the possibility of intercepting the natural dis-
charge as the water levels are lowered. More definite
conclusions regarding this must await further investi-
zation.

RANEGRAS PLAIN AREA

During the past several years a small area, known
as the Bouse country, has been developed for irri-
gation in the Ranegras Plain of northern Yuma
County. Ranegras Plain is drained by Bouse Wash
which flows into the Colorado River about 100
miles upstream from Yuma.

Ground water is obtained from sands and gravels
i the alluvial fill. In July 1952 there were 17 wells
in use, and approximately 6,000 acres of land had
been cleared, of which 4,000 acres were under culti-
vation. The wells range in depth from about 500 to
1,500 feet and yield from about 500 to 2,000 gallons
per minute. The depth to the water table is about
30 feet near Bouse, but gradually increases upstream.
Measurements since 1949 show some decline in
water levels in the vicinity of the irrigation wells.
Although the water is comparatively high in miner-
ilization, it has been used for irrigation without ap-
parent harm to the land.

Recharge is probably derived from runoff from
rainfall, underflow of Butler Valley adjoining the
Ranegras Plain, and seepage from irrigation. Natural
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discharge occurs as underflow from the valley near
Bouse and a small amount of transpiration by mes-
quite. According to the Geological Survey, neither
the recharge nor the natural discharge exceeds 20,
000 acre-feet per year.

Although the alluvial materials contain a consid-

‘erable quantity of ground water in storage, indica-

tions are that the recharge is not sufficient to sustain
a large irrigation development without persistent de-
clines of water levels.

HOLBROOK - SNOWFLAKE - ST. JOHNS AREA

Several small areas near Holbrook, Snowflake and
St. Johns are irrigated with ground water in the
valleys of the Little Colorado River, Silver Creek
and their tributaries.

The water-bearing formation is the Coconino
sandstone, which has an average thickness of about
600 feet and is encountered at the surface or to depths
as great as several hundred feet. The formation con-
sists principally of even-grained loosely cemented
quartz sand, although its thickness and character vary
from place to place. The ground water occurs under
artesian pressure, and flowing wells are obtained in
areas of relatively low elevation. The yields of the
wells range from a few gallons per minute to over
2,000 gallons per minute. The ground water used for
irrigation is of good quality; however, relatively
highly mineralized water has been encountered in
some places.

Recharge to the Coconino sandstone occurs along
its outcrop to the south in the vicinity of the Mogol-
lon Rim. Water from rain and snow percolates into
the sandstone and moves in a general northeasterly
direction toward the Little Colorado River.

- Water levels have not declined excessively, owing
to the relatively small amount of ground water now
being withdrawn for irrigation. Available data indi-
cate that under proper development additional with-
drawals of ground water could be made from this
aquifer without fear of excessive declines in water
levels.

Considerable water is now being wasted due to
uncontrolled flow from some of the artesian wells.
As a remedy to this wastage, flow from these wells
should be shut off when not in use.

Although the amount of land suitable for irriga-
tion in this area is not extensive, a laroe percentage
is still undeveloped.




OTHER AREAS

All of the principal areas of ground-water irriga-
tion in Arizona have been described. A number of
smaller areas, however, have not been discussed either
because of their isolation from the major areas of de-
velopment or because of lack of information. Irri-
gated lands involved range from a few tens of acres
to over a thousand. Although these small areas are
of considerable local importance, they have little
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bearing on the principal ground-water problems of
the state.

These smaller areas include San Bernardino Valley,
Upper Arivaipa Valley, Tonto Valley, Upper Verde
Valley, Big Chino Valley, Lonesome Valley, Skull
Valley, Big Sandy Valley, Virgin River Valley, and
areas along the Colorado River near Parker and near
Davis Dam.
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NORTHERN PLATEAU REGION—
COCONINO SANDSTONE

In the section on Holbrook-Snowflake-St. Johns
Area the Coconino sandstone was described as a po-
tential source of additional water for irrigation. Pre-
sent developments are small and widely scattered,
although this productive formation underlies an ex-
tensive region. Furthermore, conditions are favorable
for recharge from rains and snows in the outcrop
area of the formation along the Mogollon Rim.

Up to the pesent time the investigation of the
Coconino sandstane by the Geological Survey has
been restricted almost entirely to local areas and to
the Navajo Indian Reservation. Consequently, little
is known of its character, thickness, and productivity
in other areas of potential development. The present
investigation should be expanded or a new investiga-
tion made of these favorable but yet unexplored areas.

SOUTHWESTERN DESERT AREAS

A number of alluvial valleys in the southern and
southwestern desert area are presently undeveloped,
yet many contain potential supplies of ground water
for irrigation. Developments on a small scale already
are under way in some of the areas, such as Centen-
nial Wash, Palomas Plain, and areas near Bouse and
Aztec.

Little is known of the character, thickness, and
extent of the water-bearing formations, the recharge,
and the quality of the ground water in the areas. It
is quite possible that exploration may disclose a
number of areas in which relatively large quantities
of ground water of good quality occur as storage at
depths from which wells could economically produce
water for irrigation.

Although indications are that the recharge is in-
sufficient to sustain large developments for indefinite
periods, there is no reason why water cannot be taken
from storage if substantial volumes are available. If
developers realize that the supplies are essentially
non-replenishable, investments in wells and irriga-
tion facilities can be planned on an economic basis.
Once a point of economic depletion is reached, the
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amount of irrigation either will be reduced to the
amount of recharge, or irrigation will be discontinued.
Should the development be abandoned, the small
perennial recharge will eventually replenish the
ground water.

SMALL MOUNTAIN VALLEYS

A number of small valleys in the mountain region
contain alluvial deposits. Ground water has been de-
veloped for irrigation in only parts of the valleys.
Possibilities are favorable for obtaining additional
small supplies in some of these areas. Most of the
recharge is being lost at present by evapo-transpira-
tion. Therefore, development in these valleys should
have very little effect upon conditions in the major
irrigation areas.

Alluvial deposits in these valleys usually are re-
charged extensively during wet periods and are
partially depleted during dry periods. Should long
droughts occur, the recharge would be exceedingly
small and the irrigation developments could experi-
ence a shortage of ground water. On the other hand,
if developments are not too extensive and are proper-
ly planned, the ground water should be adequate to
supply a number of small irrigation areas in these
mountain valleys on a permanent basis.

MAIN VALLEY OF COLORADO RIVER

Along the main stem of the Colorado River a
number of alluvial areas contain potential ground-
water supplies that may be developed for irrigation.
An example is the area downstream from Davis Dam
in which ground water has been developed on a
comparatively small scale in recent years.

Although adequate exploration of the alluvial de-
posits has not been conducted in these areas, indica-
tions are that some contain shallow sands and gravels
that are hydrologically connected with the river.
Ground water is derived from recharge from ad-
jacent mountains. Usually water moves from the
sands and gravels into the river or feeds phreato-
phytes along the lowlands. Undoubtedly, this ground
water can be developed by wells in some of the areas.
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The two most obvious methods for improving
ground-water conditions in Arizona are the develop-
ment or importation of additional surface water and
the use of less ground water.

Several less obvious methods include better design
and construction of wells, drilling deeper wells, re-
duction of non-beneficial evapo-transpiration, and
elimination of salt springs.

It has been reported that many wells produce ex-
cessive amounts of sand and that often the yields of
wells are affected by inadequate development and
improper placement of perforations. A program of
education for well drillers and well owners would
be beneficial in eliminating some of these problems.

The deepening of wells will partly eliminate the
problems of decreased well yield and convert them
primarily to ones of pumping lift. Also, where thick
clays separate the shallower and deeper formations,
the pumping of the deep wells will spread with-
drawals from storage over much wider areas, result-
ing in less decline of water levels in the immediate
locality.

The amount of water now being consumed by non-
beneficial plants in the principal phreatophyte areas
of the Gila River drainage system above Gillespie
Dam has been estimated to be in the order of 300,
000 acre-feet. All of this water cannot be salvaged,

and the amount recoverable could not be a major
factor in the solution of the ground-water problems
of the state. Nevertheless, the amount is substantial
and means should be found to eliminate this waste.
Such methods as lowering of the water table in the
phreatophyte areas, the straightening and deepening
of stream channels, and the lining of canals will assist
in this elimination. Means should be found to put
the salvaged water to beneficial use in a manner that
will assist in the solution of existing problems.

Water from flash floods on numerous small
washes and creeks is largely lost by evapo-transpira-
tion as it spreads over the desert floor. A part of this
water can be salvaged by impounding the floods and
slowly releasing the water to percolate into permeable
stream beds. Perhaps the amount of water that can
be saved is not large, but nevertheless may be of
sufficient magnitude to make such projects economic-
ally feasible.

The salt-water springs in the upper reaches of the
Salt River are sources of highly mineralized water to
the downstream irrigated areas. According to reports
on the Salt River Valley, the salt content of the low
flow of the Salt River could be reduced by the evapo-
ration of the spring water. This problem should be
studied further and some action taken if the procedure
is proven economical.

%884/01' gurféer &uc[y

Although much is known about ground-water con-
ditions in Arizona, much still is unknown. A great
deal of work must be done before detailed quantita-
tive evaluations can be made and before completely
satisfactory knowledge of ground-water conditions
can be obtained.

Many years and hundreds of thousands of dollars
have been spent to obtain the generalized informa-
tion now available, and the cost of the work needed
will be even greater. However, when compared to
the tremendous income derived from the ground-
water developments in the state, these costs are ex-
ceedingly small.

Future ground-water investigations should be
particularly concerned with:

1. Determination of geologic and hydrologic
character of deeper aquifers in the alluvial fill. The
studies, which require the close cooperation of well
owners, well drillers, and basic data agencies, should
include:
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(a) Additonal analyses of existing logs of deep
wells;

(b) Collection of reliable drill cuttings and logs
of future deep wells;

(¢) Dirilling of deep test wells in strategic lo-

calities.

2. Quantitative study of recharge and natural
discharge of the water-bearing formations. The only
quantitative data available on these subjects in Ari-
zona concern the Salt River Valley and Safford
Valley, but even in these areas satisfactory conclu-
sions have not been reached.

3. Salt balance problem. The progressively high-
er mineralization of ground water will become a
limiting factor to irrigation unless remedied. Quan-
titative estimates cannot be made from present data
with reference to the magnitude of the problem and
the time element involved.




SRP896

Conc/ usions

The most serious ground-water problems in Ari-
zonia exist in Salt River Valley, Lower Santa Cruz
Valley and the northern part of Upper Santa Cruz
Valley. These valleys constitute the Central Valley
of Arizona and are the largest and most productive
areas in the state. Although deep and prolific aquif-
ers underlie these areas, the recharge to the ground-
water 15 much less than the present withdrawals from
wells. Heavy withdrawals from ground-water stor-
age are causing increases in pumping lifts and de-
creases in well yields. In addition to these problems,
the ground water in certain localities is becoming
progressively more highly mineralized.

Although the increases in lifts and decreases in
yvields are causing a gradual increase in the cost of ir-
rigation water from this source, the amount of
ground-water storage in most localities that still can
be withdrawn at a profit under present economic
conditions is material, and it will be a number of
years before the present rate of use becomes infeas-
ible. It is inevitable, however, that at some time in
the future the cost of the water will become so great
as to make the use at the present rate uneconomical.

The amount of water now being withdrawn from
ground-water storage is in excess of recharge from
all sources. It is greater than the amount of surface
water intended to be imported by the proposed
Central Arizona Project.
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- The amount of ground water perennially avail-
able from the aquifers will be the same, regardless
of when withdrawals from storage are stopped.

Areas of development outside the Central Valley,
which include the valleys of the Gila River and its
tributaries below Salt River Valley and above Santa
Cruz Valley, and localities along the Colorado River,
in small mountain valleys and in the northern
plateau, have comparatively minor ground-water
problems. In general the ground-water supplies in
these areas are of sufficient magnitude to sustain the
present irrigation developments for long periods of
time or on a perennial basis.

Potential supplies of ground water for additional
irrigation exist in undeveloped alluvial deposits of
the southwestern desert region and small mountain
valleys, and in the consolidated aquifers of the north-
ern plateau. Small supplies could be developed on
a sustained yield basis in the mountain valleys and
in the northern plateau. Withdrawals in the south-
western desert region, however, would be from stor.
age and essentially non-replenishable. Such develop-
ments, therefore, would be of limited life, similar
to present developments in the Central Valley, but
they would create wealth that would never be pro-
duced otherwise.
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1715 East Blacklidge
Tucson, Arizona
September 17, 1952

Mr. E. Ray Cowden, Chairman

Underground Water Commission of Arizona
856 Security Building

Phoenix, Arizona

Dear Mr. Cowden:

In compliance with your request, submitted herewith is a report titled
"Underground Water and Agriculture in Arizona - Some Economic Relationships,
1952."

Due to time limitations, some aspects of the problems presented in the above
mentioned report have been omitted, or only briefly discussed. Some questions
asked by the Commission cannot be directly answered with the data available.
These questions were discussed in general terms when sufficient data were avail-
able to indicate tentative answers. However, when possible, an attempt was made
to avoid the inclusion of economic theories as solutions to certain economic
aspects of the problem. If some discussions have no absolute conclusions, it is
because the author and his advisors felt it unwise to be more specific without
more reliable data.

The author wishes to acknowledge the cooperation he received from Mr. Raymond

E. Seltzer, and the entire staff of the Dspartment of Agricultural Economics, at
the University of Arizona. Without their assistance, this report could not have
been completed. The assistance of Mr. Minton Moore, of the Valley National Bank,
Mr. Elmer D. Hershey, and various State and Federal Agencies is also appreciated.

Very truly yours,
THEODORE P. JARDINE, JR.
Statistician

TPJ :khr
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Some Economic Relationships, 1952

Summary

The information developed on the relationship of
Arizona’s agriculture to underground irrigation water
is briefly summarized as follows:

1. The eight major crops studied in this report,
cotton, (long and short staple), alfalfa, grain sor-
ghum, barley, lettuce, cantaloupe, grapefruit and
oranges comprise approximately 90 percent of the
crop cash income of the State.

2. During the last 52 years irrigated acreage in
the State increased almost 600 percent. It is estimated
that there are 1,200,000 acres of irrigated land in
Arizona in 1952.

3. It is estimated that over 800,000 acres of farm
land used underground water as the principal source
for irrigation in 1951.
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4. Arizona’s agricultural income was approxi-
mately 379 million dollars in 1951. Irrigated crops
accounted for 282.1 million of this total.

5. Short staple cotton has led the State in acreage
increases during the last 12 years. The 1952 acreage
equalled 306% of the acreage planted in 1940. In-
creases in cantaloupe and oranges have also been
large.

6. In general, Arizona crop yields are substan-
tially above the United States average.

7. In 1951, more than 60 percent of the crop
cash income of the State was derived from cotton.
Irrigated field crops have constituted over 60 percent
of the total agricultural income during the last few
years and may exceed 75 percent this year.

8. Average cash income per acre has increased
more than 500 percent since 1938, An increase of
68 percent was due to production increases, while the
remainder reflects price rises.

9. Irrigation water costs vary from 8 to 35 per-
cent of the total production costs depending upon the
crop raised, depth of lift and water requirements of
the crop. Average water costs for all crops in Mari-
copa County, 1951, were estimated to be 11.4% of
total production costs.

10.  Under existing conditions, there is little pos-
sibility of lowered water costs in the future.

11. There is a difference between water cost and
water value. Value is determined by the added pro-
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duction obtained by the application of additional
water and farm prices. Therefore, the agronomic ex-
perimental approach is the most accurate method of
determining water value. Experimental data is lack-
ing, however, for most crops. Due to rising farm
prices, the value of water is increasing yearly.

12, The value of one particular acre-foot of water
applied to a crop is not the same as another acre-foot.
It is difficult to place a dollar value on an acre-foot
of water.

13. The net income approach values water as a
factor of production. Assuming all production factors
to have equal effect on crop production, water value
is determined by the profit per acre attributed to
water.

14. The gross income approach to water valua-
tion determines on which crops water should be ap-
plied, to return the highest income to the State. Truck
crops, grapefruit, oranges, and cotton in that order,
were the most profitable to the State in terms of value
per acre-foot of water applied.

15. In an area where water costs are increasing
relative to other costs, and where water costs are a
large percentage of total production costs, the price
of commodities could well be influenced by water
Costs.

16. A precise dollar and cent valuation of water
must await further scientific experimentation on
water and its effects on crop production.

17. Lowering water tables increase production
costs, cause uncertainty among farmers and eventu-
ally result in reduction in the land values of such an
area.

18. Manufacturing, retail sales and service have
increased more than 400 percent since the fiscal year
1939-40. Tourist trade and mining registered in-
creases of more than 300 percent during the same
period.

19.  Aimost 25 percent of the State income of
individuals was derived from irrigated crops in 1951.
This percentage increased from 14.5 in 1938 to 24.5
in 1951. Arizona crop cash income exceeded 282
million dollars last year.

20. The presence of irrigated acreage in a county
increases the population, retail sales and general busi-
ness activity of the county. Five counties, Graham, -




Maricopa, Pima, Pinal and Yuma contain more than
90 percent of the irrigated land and almost 75 per-
cent of the State’s population.

21. Determining agriculture’s share of the tax
load is a difficult problem, but it is estimated that
agriculture paid almost 51 million dollars in Federal,
State and Local taxes in 1951.

22. It is estimated that a reduction in ground-
water use of 15 percent would decrease crop produc-
tion 5 percent, and acreage 7 to 8 percent if farm
prices remain relatively high. With substantially
lowered prices, crop production and acreage might
decrease 10 to 15 percent.

23.  Assuming a 50 percent reduction in pump-
ing and relatively high prices, gross value might de-
cline 25 to 30 percent and irrigated acreage as much
as 40 percent. ‘

24. A 15 percent pumpage reduction might de-
crease crop values by 15 million dollars. Sixty million
dolars might be lost if ground water use were cut 50
percent. Even a cut of 60 million dollars in gross crop
income would be less than the increase in cash crop
income from 1950 to 1951.

25. Large pumpage reductions would cause a
shift to high-value, low-water requiring crops. The
shift would be away from forage and grain crops
which could have a marked effect on the livestock
industry.

26. Farm land values could decrease 40 percent
on pump-irrigated farms following a 50 percent
pumping cut.

27. Farm price reductions over a long period of
time would probably be followed by price declines in
industry. Lowered farm prices would have a directly
proportional effect upon crop values.

28. Using average cost of production figures for
1951, the “break-even” price is as follows for various
crops; cotton $0.22 per pound with $50 cottonseed,
alfalfa $21.32 per ton, barley $2.68 per cwt and
grain sorghum $2.53 cwt. '

29. Assuming all other costs equal, the very deep
pump-lift areas would go out of production first. It
is estimated that 160,000 acres might be abandoned.

30. Because of steady markets, high quality crops
and high capital investments in land, it is difficult to
imagine any wholesale abandonment of irrigated
acreage resulting only from lowered farm prices.

31. Of the four counties studied, Pinal county
probably would be hardest hit if pumpage or price
reductions should occur.
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Conclusions

Approximately 70 percent of Arizona’s agricul-
ture is dependent upon ground water as the primary
source for irrigation. With dwindling ground water
resources, water conservation practices will have to
be increased by farmers in many areas of the State.

A reduction in ground water use would have a
noticeable effect upon the State’s economy, but even
a 50 percent reduction would not have as drastic an
effect as would be supposed. The most predominate
economic effect of a legislative reduction in pumpage
would probably be psychological. The economic re-
sults of a lack of confidence in the stability of agri-
culture in this state might be more profound than the
effect of decreased crop production. Another import-
ant aspect of pumpage reductions would be the shift
to high value, low-water requiring crops which might
act to the detriment of the livestock industry.

Declines in agricultural prices would affect some
high cost areas. It is possible that fluctuating prices
could cause certain deep-lift areas of the State to be
farmed intermittently, however, it doesn’t seem prob-
able that lowered prices alone, would force large
acreages of land out of production.

Introduction

During the last few years, much attention has been
directed toward Arizona’s irrigation problems. While
all of these problems are very important to the
State’s economy, the problem of over pumping from
our existing underground water supplies is the most
critical problem facing the people of Arizona. It is
realized that our underground water resources are
not unlimited and may be depleted by excessive with-
drawals of water. In other words when more water is
pumped out of the ground than is being replaced by
natural recharge, the potential supply of readily avail-
able water is reduced. It would not be true to say that
our water resources are being depleted throughout
the entire State, however, there are strong indications
that such may be the case in specific areas of the
State. This problem has become more acute in cer-
tain areas as increased acreages of desert land have
been placed under irrigation.

The purpose of this report is to evaluate irrigated
agriculture in certain specific areas of the State and
to indicate its effect upon the State economy, upon
agriculture in general, and to study the effects of
possible future conditions as they might effect irri-
gated agriculture.

This report purposely has been limited to a rather
detailed study of certain specific counties and certain




specific crops. Maricopa, Pinal, Pima and Graham
counties have been selected for special study. These
counties were not chosen because of their water prob-
lems, if any, but because they are representative of
farming conditions in the area where water problems
are most acute, and because they contain approxi-
mately 75 9% of the irrigated acreage in the State.
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This report was limited to a study of eight crops,

including cotton (long and short staple), alfalfa,
grain sorghum, barley, lettuce, cantaloupe, grapefruit
and oranges. These crops are the major crops grown
in Arizona and comprise approximately 90% of the
crop cash income of the State.

SECTION |
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During the last 52 years the irrigated acreage in
Arizona has increased from 198,000 acres in 1900
to approximately 1,200,000 acres under cultivation
in 1952; an increase of more than 600 percent.

TABLE 1.1 DEVELOPMENT OF IRRIGATION IN
ARIZONA BY COUNTIES

(Thousands of Acres)

YEAR Maricopa Pinal Pima Graham State Total
1900 113 14 9 23 198
1905 146 20 9 29 247
1910 213 26 11 32 330
1915 245 27 13 33 391
1920 288 28 19 33 476
1925 325 29 29 33 518
1930 379 69 18 34 607
1935 329 76 18 33 560
1938 360 120 25 34 6563
1839 365 119 25 34 665
1940 370 127 25 34 681
1941 390 155 25 34 731
1942 390 170 25 34 750
1943 390 170 25 35 753
1944 400 170 25 35 765
1945 400 175 25 35 775
1946 400 175 25 35 775
1947 415 200 30 35 825
1948 430 250 30 35 900
1949 475 280 30 35 1,000
1950 435 250 25 35 915
1951 512 264 47 34 1,100
Source: ““Arizona Agriculture”’ published by the Department of Agricul-

tural Ecopomies, University of Arizona, and data on file in the

Department of Agrieultural Economics.

In the past seven years almost as much new land has
been brought under cultivation as was farmed in the
entire state in 1910!

There is no accurate information as to the amount
of pump irrigated land under cultivation during re-
cent years. However, by accepting the ground water
pumpage estimates made by the U. S. Geological Sur-
vey Office in Tucson and by assuming that all irri-
gated land receives the same amount of irrigation
water, regardless of source, a rough estimate can be
made of pump irrigated farmland. Irrigation projects
that used pump water as a supplement to surface
water were credited with pump land equal to the per-
centage of the total water delivered that was obtained
by underground pumping.
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TABLE 1.2 ESTIMATE OF LANDS IRRIGATED
BY GROUND WATER IN 1950

. 5.
g a7e8 S0 TEn SCoin SEIgEw Buii
8 CICI 1 B - G-+ R et
g - 4‘!3-«"' Fdas o"‘g i?‘é%
A et
Maricopa 435,000 1,917,000 2,741,000 69.9% 304,000
Pinal 250,000 1,000,000 1,116,100 89.6% 224,000
Pima, 24,000 160,000 160,000 100.0% 24,000
Graham 35,000 96,500 164,600 58.1% 20,000
Cochise 20,000 75,800 175,800 100.0% 20,000
Santa Cruz 4,000 21,000 21,000 100.0%  4,000%*
Yuma 100,000 18,000+
Other
Counties 47,000 24,000%%
Total 915,000 638,000
Source: Total irrigated acreage figures from Arizona Agriculture, 1951,

University of Arizena, Tueson.

Pumpage figures supplied by U. 8. Geological Survey,

water Division, Tueson.

2+ See Appendix Table 1.B for gravity water delivered to various
counties.

1% Ground-

3 1 Percentage of total irrigation water supplied by groundwater
pumps.
4%%* Fstimated by the Department of Agricultural Engineering,

Tinivevrsity of Arizona, Tuescn.

Total irrigated acreage of Wellton-Mohawk area and the South
R
Estimated. (It was assumed that at least half the acreage in
the other counties was irrigated by pumps.)

By this method approximately 638,000 acres of
land under cultivation in 1950 were irrigated from
underground water sources. A rough check on this
method is provided by data from the State Tax Com-
mission of Arizona. The 1950 “Statement of Com-
parative Values” lists assessed acreage of pump irri-
gated land at 564,000. (see Appendix Table 2.B).
Approximately 40 % of the irrigation watet supplied
by the Salt River Valley Water Users Association was
pumped from underground sources. Forty percent of
the total irrigable land serviced by the Association
would equal about 96,000 acres. Adding only this
figure to the assessed acreage of pump irrigated land
would result in 660,000 acres of pump land. It is felt
that our figure of 638,000 acres is conservative. An
additional 185,000 acres were under cultivation in
1951, of which probably more than 150,000 acres
should be classified as pump irrigated land. Again ad-
mitting that this method is an approximation only,
it would seem that at least 800,000 acres of pump




land were under cultivation last year. This means
that three-fourths of the crop land in Arizona in
1951 was primarily irrigated by underground water.
Almost all of the dependable surface water resources
of the state, adjacent to the farming areas, have been
utilized for irrigation. This indicates that unless a
new source of surface water can be developed, any
new lands brought under cultivation will be primarily
dependent upon underground sources of irrigation

water.

Ground-water pumping for irrigation in Arizona
has increased more than 2009 during the last ten
years as shown in Table 1.3.

TABLE 1.3 IRRIGATION PUMPAGE IN ACRE FEET
BY COUNTIES

YEAR Graham* Maricopat Pimaf Pinal  State Total
1940 29,600 973,000 60,000 372,000 1,524,136*
1941 13,685 444,000 68,500 351,000 998,033*
1942 23,900 1,004,000 - 85,500 500,000 1,738,800*
1943 40,000 1,140,000 100,000 515,000 1,896,600%
1944 57,000 1,053,000 106,000 530,000 1,849,500%
1945 40,000 1,179,000 111,000 610,000 2,050,300*
1946 120,600 1,400,000 108,000 660,000 2,441,400
1947 105,600 1,453,000 145,000 700,000 2,579,600
1948 115,600 1,732,700 . 145,000 950,000 3,158,100
1949 45,600 1,716,000 150,000 1,100,000 3,230,400
1950 95,600 1,917,000 180,000 1,000,000 8,410,400
1851 125,000 2,020,000 240,000 1,030,000 3,750,000%
Sourcs: U. 8. Geological Survey Ground-Water Division, Tucson.

Partially estimated by U. 8. Geological Survey

T 1940-43 estimated by U. S. Geological Survey

% Includes municipal pumping for the city of Tueson.

All counties, totals partially estimated from 1940-43 by U. S.
Geological Survey.

This increase is a direct result of increased acreage
brought under cultivation during the same period.

In 1950 irrigation pumpage represented 75% of
the total irrigation water used in the counties of
Maricopa, Pima, Pinal and Graham. Any further in-
creases in irrigated acreages in these four counties
would seem to require even greater pumping from
underground resources. :

The use of irrigation water coupled with a long
growing season enables Arizona farmers to grow a
wide variety of crops with excellent results. Most of
the farm land is concentrated in a relatively few areas
of the state due to topography, elevation, soil types
and water availability. This concentration of farm
land results in more efficient use of farm labor and
services and reduces the marketing problems con-
fronting the producer. Because of the increased pro-
duction costs arising from the use of irrigation, high
yields, intensive farming and the growing of relative-
ly high value corps have become standard procedures
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in Arizona’s agriculture. Excellent climate coupled
with improved transportation, marketing facilities,
and market news enables farmers to take advantage
of fluctuating price and supply conditions. This ver-
satility of cropping tends to stabilize agricalture in
the state and results in a higher relative income for
the farmers. According to the 1950 Agricultural
census, almost 22 9% of commercial farms in Arizona
sold more than $25,000 worth of produce.

The following tables and graphs show the in-
creases in total agricultural income and crop income
in Arizona since 1938. Table 1.4 shows total agri-
cultural income, that same income adjusted for price
increases, and how much of the yearly change in
income was due to increased or decreased production.

TABLE 1.4 CHANGES IN ARIZONA’S AGRICULTUR-
AL INCOME DUE TO PRICE CHANGES AND TO
PRODUCTION CHANGES, 1938-1951 INCLUSIVE

s ] ' g)ﬂg EA CA o
8,2 it ghe iBE RS E.0

8 ":sﬁg Ap“-cz‘) Aﬁmsg "wag "W:g Am':g

e CESE n TE 22E8E T EE2 kags 2R

s SEE THSE TEEEE TgivE TeEEs £oF
e ERE PITE g8gE g8 g2
< = 47 des U8 -

1938 50.0 97 515 ~ 55 + 6.0 ~11.5
1939 54.0 95 5668 + 40 + 53 — 1.3
1940 58.0 100 580 -+ 40  + 12 + 38
1941 80.0 123 65.0 +220 -+ 7.0 +15.0
1942 107.0 158 677 4270 + 27 +24.3
1943 124.0 192 646 +17.0 — 3.1 +20.1
1944 124.0 196 63.3 00 —13 + 13
1945 134.0 206 65.0 +10.0 + 1.7  + 83
1946 160.0 234 684 +26.0 + 34 +22.6
1947 180.0 275 656 +200 — 29 +229
1948 219.0 285 76.8 +39.0 +11.3 +27.7
1949 235.0 249 944 +160 +176 — 1.6
1950 273.0 256 106.6 +38.0 +122 +25.8
1951 379.0 302 1255 +106.0 -+18.9 +87.1
Sources:

Column (1) “Arizona Agriculture”, Department Agricultural Econ-
omics, Arizona Agricultural ¥Experiment Station, An-
nual Issues, 1939-1952, inclusive.

Column (2) BAE, Crop and Livestock Reporting Service, Phoenix.

Column (3) Column (1) divided by Column (2) x 100.

Column (4) Subtract preceding year from current year in Column (1)

Column (5) Subtract preceding year from current year in Column (3)

Column (6) Column (4) minus Column (5).

Prepared by Department of Agricultural Keconomics, Arizona Agricul-
tural Experiment Station.
1* Index used (1910-1914 = 100).

Graph 1A shows the yearly crop cash income and
the same income adjusted for price changes. As
would be expected, both of these factors have in-
creased rather steadily throughout the last twelve
years. The increase shown by the adjusted income
line, is the result of higher production due to farm
technological advancements and increased acreage in
crops.

Changes in Arizona’s cash income from crops are
set forth below.
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TABLE 1.5 CHANGES IN -ARIZONA’S ANNUAL
CROP CASH INCOME DUE TO PRICE CHANGES AND
TO PRODUCTION CHANGES, 1938-1951 INCLUSIVE

Su-  w o SEE_ P 0 =
£ Hww 9 o S R =R - o e
e S5, fmp 3fE. En. A B <y
S S8 ShvEn s FESTEEE Bgssf Shef:
B SaE H8d gfem  FOTE 5ot 5 =M
28 FFM RHEE g5iE f AR g 2
o= = <gf
1938 30.9 82 37.7
1939 28.8 82 35.1 — 2.1 - 2.6 + 0.5
1940 27.0 91 29.7 — 1.8 — 5.4 + 3.6
1941 43.5 108 40.1 +16.5 +10.4 + 6.1
1942 52.8 144 36.7 + 9.3 - 3.4 +12.7
1943 83.5 185 45.1 +30.7 + 8.4 +22.3
1944 78.6 198 39.7 — 4.9 — 5.4 + 0.5
1945 89.6 203 44.1 +11.0 + 4.4 + 6.6
1946 103.0 227 4b.4 +13.4 + 1.3 +12.1
1947 112.2 263 42,9 + 9.0 — 2.9 +11.7
1948 143.1 252 56.8 +30.9 +14.1 +16.8
1949 163.9 223 73.5 +20.8 +16.7 + 4.1
1950 205.4 232 88.5 +41.5 +15.0 +26.5
1951 282.1% 264 106.9 +76.7 +18.4 +58.3
Sources :
Coiumn (1) BAE, Crop and Livestock Reporting Service, Phoenix.
(Flgures rounded to nearest $100,000.)
Column (2) BAE, Crop and Livestock Reporting Servxce, Phoenix.
Column (3 Column (1) divided by Column (2) x 100.

Subtract preceding year from current year in Column (1).
Column (5) Subtract precedlng year from current year in Column (3).
Column (6) Column (4) minus Column (5).

1* Index used (1910-1914 = 100).
Preliminary

Column ( 4;
)
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As indicated by the index in Column (2), crop
prices have not risen as much as have livestock prices.
(The index in Column (2), Table 1.4 includes live-
stock.) In 1951, total agricultural income increased
18.9 million dollars because of increased production
while Column (5) in Table 1.5 indicates that in-
creased field crop production was responsible for all
but one-half million dollars of that increase. Most
of this production increase was due to increased acre-
age of irrigated land.

Graph 1B illustrates the correlation between total
irrigated acreage per year and the adjusted crop in-
come in Arizona as shown in Column (3) of the
above table.

SECTION | |
Il/a‘/a/e o/ ﬂrriga[eo/ Crolo lgrocluch'on in ./4m'zona

Although Arizona total crop production has risen
sharply since 1940, there have been great fluctuations
in production of specific crops. These fluctuations
were primarily the result of price changes and war-
time demands of the government. (See Table 2.1)
The only major crop showing a decline of acreage
during the 1939-1951 period was grapefruit. This
decline from 15,000 acres in 1939 to approximately
9000 acres last year has been continuous and even the
high prices during the war years failed to more than
temporarily halt this trend. All other major crops
have registered acreage gains since 1939. Short staple
cotton has led this increase with acreage planted in
1951 equaling 254% of the 1939 acreage. Long
staple cotton acreage which has fluctuated markedly
over the years was 42% less in 1950 than in 1939,
but last year was approximately equal to the 1939
acreage.

Acreage increases in cantaloupe and oranges have
been large during the last 13 years while grain sor-
ghum and barley acreages have fluctuated widely,
but have decreased markedly during the last year or
two due to competition from cotton. Other crops
have shown gradual increases in acreage since 1939.

In general, yields of major Arizona crops reflect
the technological advances made during the last de-
cade. Higher prices and production costs have stimu-
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lated Arizona farmers to increase their yields. (See
Table 2.2) Taking 1938 through 1940 as the initial
average and 1949 through 1951 as the current ave-
rage, long and short staple cotton yields have in-
creased 43 % resulting in more than 200 pounds of
additional short staple cotton and 113 pounds of
added long staple cotton yield per acre. Relatively
larger yield increases have been recorded for small
grains such as barley and grain sorghum. In general,
yields of other major crops have increased gradually
during the last decade. Of course, water limitations
and climatic conditions affect yields in specific areas
during specific years, but over the long run, Arizona
crop yields have been increased substantially. Today

_Arizona yields for many field crops are substantially

above the U. S. average, as determined by the U. S.
Department of Agriculture. (See Table 2.3 below)

TABLE 2.3 COMPARATIVE YIELDS PER ACRE OF
BASIC FIELD CROPS, 1951

CROP Arizona U. S. Average
Wheat, bt oo 26.0 16.1
Oats, DU oo 41.0 36.1
Barley, bu. . 50.0 27.1
Corn, bu., ... 10.0 36.2
Sorghums, bu. .. 42.0 18.9
Flaxseed, bul. .ot 31.5 8.7
Cotton, lbs. (short staple)......... 719.0 274.5
Potatoes, bu. ...l 365.0 240.7
Hay, tons' . 2.8 1.5
Source: Table 2.2 and Arizcna Statis‘ical Review, published by the

Valley National Bank, Phcenix.
1 Does not include hay pastured or consumed on the farm.




Increases in acreage and in yield result in marked
increases in crop production. Table 2.4 lists total
crop production of major crops in Arizona. This
table makes no allowance for hay or barley that is
pastured or ensiled and registers increases in citrus
yields only when the entire crop is marketed.

Table 2.5 is included to substantiate the crop
value figures presented in Table 2.6. The table is
self explanatory and the indices in Section VI should
be referred to when analyzing this table.

The gross values of major Arizona crops, pre-
sented in Table 2.6 include allowances for pasturage
by livestock. County totals were based on acreage
planted in each county. Equal yields and prices were
assumed for all counties. Gross value figures may
differ from data published by agricultural reporting
services, but the difference is due largely to methods
of price computation rather than variations in pro-
duction data. The years 1940, 1945 and 1951 were
chosen to show prewar, World War II and postwar
influences, and to indicate price and production
trends. The average gross value of irrigated crops
for the four counties as a whole increased from
$60.35 per acre in 1940 to $131.00 in 1945 and to
$278.80 per acre in 1951, a total increase of over
400 percent.
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Annual cash income for crops, Table 2.7, is de-
termined by the estimated prices received by the
farmer for the sale of his crops. No allowance is
made for home and farm consumption nor for pas-
turage. As would be expected, increased prices and
production have resulted in a sharp rise in state cash
income for crops during the last seven years.

During the last fourteen years, cotton has aver-
aged more than 25 percent of the total agricultural
cash income in Arizona; and truck crops have ex-
ceeded 20 percent of this total. These two major
crops have accounted for almost half of the agri-
cultural crop income. In 1951, more than 60 pet-
cent of the crop cash income of the state was de-
rived from cotton alone.

Graphs 2A, 2B, 2C and 2D are included here to
show the relative net profit per acre of cotton, bar-
ley, grain sorghum and alfalfa which might accrue
under the conditions assumed. Cost of production
data is the average cost for the three areas studied,
the Salt River Valley Area, 150 foot and 250 foot
pump lift areas. Yields of 3000 pounds per acre
were assumed for barley and grain sorghum while
the assumed cotton yield was one bale per acre and
alfalfa costs were computed on a yield of four tons
per acre. Gross value was determined by multiplying
yield by average market price as shown in Table 2.4.
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TABLE 2.1 IRRIGATED ACREAGE OF MAJOR CROPS BY COUNTIES IN ARIZONA
(In acres)§

Short Staple! Long- Staple! Alfalfa Grain Lettuce? . .
COUNTY Cotten Cotton (hay) Sorghum Barley fall spring Melons?  Grapefruit Oranges

88,270 22,790 101,000 9,169 16,098 11,700 18,000 7,000 13,000 6,900
35,000 22,800 35,000 1,587 4,057

5,700 3,700 1,768 132 112
11,300 3,100 7,000 163 1,815
State Total.... 147,000 41,000 180,000 16,000 34,000 15,200 19,900 8,500 15,000 7,000
Maricopa -....... 1940 91,710 24,520 109,000 19,500 24,000 9,100 11,000 7470 13,000 7,000
Pinal ... 39,500 30,500 38,000 3,500 5,200
Pima oo, 6,600 3,700 1,900 600 400 180
Graham ... 11,200 5,700 8,000 100 2,000 .
State Total ... 155,000 65,000 194000 32,000 37,000 12,000 14,000 9,880 14,000 7,000
Maricopa 86,400 29,800 125,000 38,000 31,400 9,248 17,000 8,264 12,000 7,000
Pinal ....... . 43,100 53,100 34,800 9,000 5,900 107
Pima ... . 6,300 5,500 980 800 1,300 180
Graham 9,600 12,100 3,500 200 900
State Total ... 150,000 101,000 205000 59,000 44,000 12,475 24300 13,000 13,100 7,300
83,000 45200 118,000 381,300 39,600 10,000 15,600 4,300 12,000 7,000
37,700 65,200 37,000 5,600 7,700 265
6,000 6,800 1,000 1,100 3,000 260 200
10,700 11,000 5,100 200 1,100
State Total ... 142,000 129,700 205,000 48,000 58,000 14,260 23,100 11,565 13,000 7,300
Maricopa 56,000 27,500 140,000 30,000 35,000 12,000 11,183 5290 12,000 7,000
Pinal ... 37,700 50,000 47,000 11,600 8,600
Pima ... 4,200 6,000 1,000 1,000 3,000 200 200
* Graham ... 6,600 11,300 6,000 300 1,900
State Total ... 107,000 95,000 235,000 52,000 52,000 16,000 17,085 9,150 13,200 7,300
Maricopa 40,000 3,100 160,000 50,400 48,500 12,350 16,141 7,200 11,500 7,000
Pinal ......... . 73,000 600 26,000 20,100 12,000 40
Pima ... - 8,200 1,100 1,700 1,600 2,700 300
Graham 10,800 3,600 6,800 900 3,700 :
State Total ... 135,000 9,000 237,000 83,000 74,000 17,031 23,000 10,540 12,600 7,300
41,000 800 153,000 37,000 53,000 15,621 12211 9,834 11,500 7,000
86,000 50 26,000 16,000 12,000 110 265
8,000 1,000 1,800 1,800 2,500 770
14,000 3,150 6,900 900 3,300
State Total ... 149,000 5000 232,000 66,000 78,000 22,671 19,026 14,000 12,700 7,300
Maricopa 33,200 200 156,000 47,000 60,000 14,204 17,444 9,290 11,400 5,300
Pinal ...... 85,000 —_— 25,000 13,000 = 11,500 80 40 : -
Pima ... . 11,100 20 3,000 1,900 2,600 370
Graham ... 10,950 1,780 5,000 300 3,200
State Total .... 143,000 2,000 233,000 68,000 85,000 21,500 24,800 16,800 12,600 7,300
59,350 40 133,000 44,500 79,000 15326 14,492 10,884 10,000 8,000
128,800 20 23,000 8000 12,600 175
14,650 5 3,000 2,000 1,900
15,600 235 5,500 400 2,300
State Total .... 224,700 300 210,000 59,000 104,000 21,800 20,940 19,636 11,200 8,300
Maricopa ........ 1948 84,600 130 106,500 67,000 181,000 15873 11,479 11,747 8,800 8,500
147,600 20 21,000 10,000 14,000 170 26 165
14,600 ... 2,800 3,100 3,000
18,000 1,450 5,100 600 3,600
State Total .. 279,400 1,600 176,000 88,000 160,000 22,000 18,700 24,194 10,000 9,000
Maricopa ........ 1949 126,500 500 127,000 56,000 99,000 14,131 12,120 11,665 8,900 8,600
Pinal ... . 189,600 100 18500 10,000 19,000 100 10
Pima ... . 21,350 150 2,900 3,500 2,900
Graham 21,500 1,850 5,200 700 3,400
State Total ... 382,400 2:600 201,000 78,000 136,000 23,372 21,500 21,270 10,000 9,200
83,000 18,300 126,000 70,000 97,000 13,000 13,645 9,930 7,900 8,700
112,000 16,700 19,000 14,000 42,000 700
11,200 2,700 2,900 4,200 2,700
14,700 5,900 5,200 900 3,000
State Total ... 231,000 44,000 201,000 100,000 163,000 24,000 23,000 22,000 9,000 9,200
Maricopa 212,000 11,500 120,000 24,000 57,000 ... ... 10,446 7,900 8,700
Pinal .......... . 207,000 3,100 14,500 9500 26,000
Pima ... - 33,000 2,600 3,000 500 2,000
Graham 14,000 6.600 5,300 100 2,100 :
State Total ... 521,000 24,000 195000 40,000 98,000  24,000f 23,000f 23,627 9,000 9,200

Source: Arizona Agriculture, Agvicvltural Experiment Staticrn, University of Arizona, Tuecson, except. where otherwise noted.
1 Cantaloupe data supplied by The Crop and Livestock Reporting Ssarvice, Phoenix.

2 J. M. Foote, Supervisor, Fruit and Vegetable Standardizati:n Service, Phoenix.

3 Fstimated by the Department of Agricultural Eeonomies, University of Arizona, Tuescn.

§ TFigures represent both irrigated crops and irrigated pastures. Acreage double cropped is counted but once,
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TABLE 2.2 YIELDS. OF IRRIGATED CROPS BY COUNTIES IN ARIZONA

Grape

Short Staple  Long Staple All Grain I Lettuce’ Melons! ¢ fruit? Oranges?
OUNTY + : 3 Alfalfa* hum! Barley i " s
CoUN lb(;?;;(é?e lkgé?/?cge C?l&é?/nbsgfed Tons/acre Sl())tffg/lalcl:x bu./zcre Sprmgrates/acf:u crates/acre bz}c{sz/ b;é;ees/
502 227
518 228
615 309
657 227
State Average.. 514 234 1,126.3 2.80 31.5 31 140° 109* 115 200 61.4
Maricopa ... 1939 544 303
612 335
725 395
638 361
State Average.. 569 323 1,051.5 2.50 25.3 34 104° 148* 130 193 85.0
Maricopa ......... 1940 462 176
Pinal ... 536 223
Pima ... 716 328
Graham ... 660 384
State Average.. 505 225 1,061.5 2.30 25.5 32 161° 150° 145 189 72.3
Maricopa 425 208
Pinal ... 442 184
Pima ... 436 216
Graham ... 585 220 :
State Average.. 441 197 1,051.5 2.55 31.0 32 126 150.6 125 263 90.4
Maricopa 420 177 i
Pinal ... 474 201
Pima ... 632 338
Graham ... 597 306
State Average.. 456 208 1,051.5 2.70 35.0 32 131 143 115 200 100.0
Maricopa ... 1943 417 154
424 150
431 223
517 357
428 180 1,061.5 2.85 35.0 31 174.0 141.0 180 309  150.7
452 214
438 224
696 350
504 368
463 302 1,051.5 2.65 34.0 38 155.0 163 140 298 1575
344 171
348 176
490 272
513 323
State Average.. 366 287 1,014.6 2.70 34.0 34 165 150 160 323 165.8
Maricopa 570 420
Pinal ... 473
Pima ... 664 250
Graham 647 341
State Average.. 524 348 1,014.6 2.70 36.0 35 146 151 170 3256 1644
Maricopa 649 142
Pinal ... 412 210
Pima ...... 592 194
Graham 566 285
State Average.. 497 259 1,014.6 2.45 41.0 37 168 154 145 268 106.8
Maricopa 624 207
Pinal ... 522 252
Pima ....... 697 .
Graham 570 331 .
State Average.. 559 320 1,014.6 2.60 40.0 40 187 136 145 188 83.5
Maricopa 711 3156
Pinal ... 638 350
Pima ... 661 506
Graham 654 314
State Average.. 651 327 1,014.6 2.70 44.0 40 185 132 128 340 186.3
Maricopa 965 471
Pinal ... 911 320
Pima ...... 983 465
Graham 740 402
State Average.. 906 402 1,014.6 2.70 44.0 40 163 137 155 350 1521
Maricopa .......... 1951 736 373
Pinal ... 731 454
Pima ........ 740 450
Graham 715 380
State Average.. 719 393 1,014.6 2.80 42.0 50 183 158 150 311 1114
Source: The Federal Crop and Livestock Reporting Service, Phoenix, except as otherwise indicated.
1 Arizona Agriculture, Agricultural Experiment Station, University of Arizona, Tucson.
? Estimated by the Department of Agricultural Economics, University of Arizcna, Tueson.
3 American-Egyptian Cotton, Bulletin 238, Agricultural Experiment Station, University of Arizona, Tueson.
4+ Does not include alfalfa tonnage pastured.
i J. M. Foote, Supervisor, Fruit and Vegetable Standardization Service, Phoenix.
In some instances, yields recalculated by the Department of Agricultural Ecozomics due to revisicns of acreage data.
¢ Cantaloupe only.
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TABLE 24 TOTAL CROP PRODUCTION OF MAJOR CROPS IN ARIZONA BY COUNTIES

- ) @) @) @ ®) ©) Lettuce ®) ©
COUNTY Short Staple Long Staple. | Al 4 Alfalfa gorain  Bariey Total for Spring ‘3123;: Grapefruit (10)
, (bales) (bales) (000 Ibs.) (tcns) Gonsy oms) o Ml earsy  (Poxed) Oranzes
Maricopa ........ 1938 100,300 13,894 108,157 81,200 1,365% 2,600,000 423,100
Pinal ... . 42,680 5,044~ 44,840 30,800 16*
Pima ....... - 7,935 2,328 10,232 10,360
Graham 17,410 33 15,5628 190 :
State Total... 175,000 21,000 183,966 406,000 20,280 23,000 4,196 2,346 2,700,000 430,000
Maricopa ....... 1939 99,980 14,445 106,461 55,000 6,500 13,100 2,215 2,000 = 2,509,000 586,000
" 44,915 7,610 49,187 28,750 1,100 1,300
8,605 3,035 11,337 9,000 94 100
15,090 2,365 16,293 7,600 115 130
State Total ... 174,260 27,600 189,001 390,000 11,330 27,700 3,418 2,827 2,900,000 595,000
Maricopa ........ 1940 88,820 9,160 90,121 186,900 15,800 19,300 3,130 2,892 2,457,000 506,100
Pinal ......... . 44,620 14,400 57,074 59,400 2,550 3,600

Pima ... . 9,940 2,570 11,961 6,100 420 400 26
Graham ... 15,450 4,700 19,446 23,100 70 1,600
State Total ... 164,000 30,500 183439 364,000 25000 29,000 3,990 3,823 2,650,000 506,100
Maricopa ... 1941 77,690 12,890 84,747 268,000 84,700 24,500 8,585 2,123 3,156,000 632,800
Pinal ......... . 40,170 20,400 60,486 58,000 7.900 4,600 16
Pima ... . 5,830 2,490 8,208 8,000 500 1,060 271
Graham ... 11,840 5,580 17,303 18,200 165 710
State Total ... 139,500 41,500 . 175194 456,000 51,000 33,800 4,940 4,007 3,450,000 660,000
Maricopa ... 1942 73,660 16,630 85,701 318,600 50,700 30,400 8,072 1,692 2,400,000 700,000
Pinal oo 37,860 27,360 66.877 99,900 5,500 5,900 94
Pima ..o 7,920 4,790 12,858 2.700 1,100 2,300 56
Graham ... 13,450 7,030 20,495 13,770 180 840
State Total ... 137,000 56,000 190,727 497,000 45,000 45,000 4,478 4,320 2,600,000 730,000
Maricopa ... 48,720 8,830 54,051 399,000 29,400 26,000 3,638 2,093 3,708,000 1,054,000
Pinal ...... B 33.380 15,620 48,647 133,950 11,350 6,400 130
Pima ... - 30 2,790 6,739 2,850 980 2:200 63
Graham 7,100 8,390 16,496 17,100 300 1,400
State Total ... 95300 35700 104960 587,000 49,000 89,000 5229 3,448 4,080,000 1,100,000
Maricopa ... 1944 38,048 1,402 35,545 424,000 48,000 44,200 4,065 2,775 3,427,000 1,102,500
66,671 279 59,643 68,900 19,100 11,000 60*
11,890 910 11,680 4500 1,500 2,500 450*
11,335 3,065 13,801 18,000 800 3,400
State total ... 130,347 5658 122,907 628,000 78,000 67,000 6,120 8,954 3,750,000 1,149,750
Maricopa ... 1945 29,420 280 24,338 413,100 385,200 43,200 8,865 4,682 3,714,000 1,160,000
Pinal ......... 62,480 20 50,898 70,250 15,200 9,800 58
Pima ... 7,980 570 7,201 4,850 1,700 2,800 99
Graham ... 12,370 2,130 12,675 18,600 850 2,700
State Total .... 114.000 3,000 96,684 575000  62.800  63.600 6,064 6,200 4,100,000 1,210,000
Maricopa ... 1946 39,525 175 35,453 421,200 41,400 50,000 4,692 4,700 3,705,000 871,320
Pinal .o........... 84,000 ... 68,519 67.500 13,100 9,700 18
Pima ... 15,390 10 12,566 8100 11,900 2,200 55
Graham 14,789 1,262 13,594 13,500 300 2,700
State Total ... 156.553 1447 129480 629,000 68500 71100 6,867 7,500 4,100,000 1,200,000
Maricopa ... 1947 80,600 2 65,160 325,850 51,000 70,100 4,798 4,696 2,680,000 854,400
Pinal wooooooooooon. 111,000 9 90,554 56,300 9100 11,200 2,051
Pima ... 18,020 2 14,701 7,350 1,300 1,700
Graham ... 18,480 140 16,608 13,500 450 2,050
State Total ... 233,837 163 190,942 514000 68,000 92,000 6,875 8,600 3,000,000 886,000
Maricopa ... 1948 110,464 56 98,326 276,000 75,000 125,700 4,866 5,069 1,645,000 709,750
161,309 11 143,497 54600 11,200 18,400 28 71
21,300 ... 17,374 7,300 3,500 2,800
21,477 1,003 18,736 13,250 670 3,450
State Total ... 326,930 1070  267.995 485,000 98500 153,000 6,302 8,480 1,880,000 751,500
Maricopa ... 1949 208,940 330 170,832 342,900 68,900 95,000 4,293 4,443 3,026,000 1,172,000
Pinal woooooooooo... 250,260 75 204,228 49,950 12,300 18,200 15
Pima ... 31,890 155 26,211 7,800 4,300 2,800
Graham 31,960 1,210 27,538 14,000 860 3,300
State Total ... 538,300 1770 441271 543,000 96,000 131,000 7,063 8102 3,400,000 1,253,000
Maricopa ... 1950 167,367 17,093 158,386 340,200 86,200 93,100  2,224% 4,580 2,765,000 1,323,270
213,320 11,154 187,540 51,300 17,200 40,300 320
23,007 2,621 21,948 7,800 5100 2,600

22,735 4,956 24,559 14,000 1,100 2,880 :
437,100 36,900 401,984 563,000 123,000 156,000 7,073 11,500 3,150,000 1,400,000

Maricopa ... 1951 326,300 8,950 277,024 336,000 28,200 68,400 — unavail 2,456,000 969,180
Pinal ... 314,000 2,940 259,689 40,600 11,200 31,200
Pima ... 50,700 2,440 44,317 8,400 B30 2,400
Graham ... 20,920 5,230 23,411 14,850 120 2600
State Total ... 788,300 19,700 626,492 546,000 47,000 117,600 8,001 12,015 2,800,000 1,025,000

Scurce: Arizena Agriculture, published by the Department of Agrictltural Eccnomies, unless otherwise indicated.

Col. (1) and Col. (2) Source: Federal Crop and Livestock Renorting Service, Phoenix.

Col. (3) Estimated by using seed-lint ratip of 2.846 in 1938 for American-Egyptian Cotton. A ratio of 2.571 was used for the years 1939-1951.
Upland Cotton seed was estimated by using a seed-lint ratio of 1.857 for 1938 to 1944, and a ratio of 1.703 for the years 1944.1951,
Source: “American FEgyptian Cotton”, by Seott Hawthorn, Jr., Bulletin 288, Agricultural Experiment Station, University of Arizona, 1951.

Col. (4) Deces not include hay pastured by livestock. County production estimated by multiplying average state yield x county acreage.
1940-1941 estimated by Avizona Agriculture.

Col. (5) Includes grain harvested in silage and forage. 1951 Estimated by Department of Agricultural Economics, University of Arizona.

Col. (6} 1940-1941 estimated by Arizona Agriculture. County production estimated by multiplying average state vields x county acreage.

Col. (7) Source: J. M. Foote, Supervisor, Fruit and Vegetable Standardization Service, Phoenix. Includes only fall lettuce.
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TABLE 25 AVERAGE MARKET PRICE FOR COMMODITIES IN ARIZONA

1 §

Short( S)ataple Long:(zs?taple f(kgl{ (4) Gf'sagn (6) Legt;ce" (8) (%) (10)
Cotton Cotten Cottonseed Alfalfa Sorghum Bar.ey fall spring Cantaloupe Grapefruit Oranges

YEAR cents/lb. cents/1h. $/ton $/ton $/100 Ibs. $/100 lbs. $/crate $/crate $/box $/box
1938 8.33 18.5 21.00 8.87 0.80 1.00 1.25 1.90 1.30 081
1939 9.20 21.9 23.18 9.36 1.23 0.98 1.70 1.45 1.60 089 .
1940 9.30 28.2 19.50 10.05 1.10 1.13 1.15 2.02 1.50 0.71 1.58
1941 15.80 28.3 46.75 10.89 1.33 1.25 2.65 1.65 1.85 1.15 1.78
1942 18.30 43.3 45.75 14.78 1.45 1.34 3.90 1.87 2.65 2.18 3.14
1943 18.80 46.4 53.00 22.25 2.40 1.95 3.07 3.75 4.70 2.57 3.75
1944 20.40 45.9 52.75 21.17 1.79 2.40 3.10 2.45 3.15 2.87 3.76
1945 22.30 43.7 43.75 19.63 2.40 1.93 3.00 3.15 3.40 2.13 4.37
1946 33.40 46.5 78.00 27.28 2.37 2.91 3.15 2.65 3.50 1.83 3.36
1947 31.80 53.5 87.50 21.42 3.65 2.76 3.95 2.65 3.50 1.92 3.17
1948 31.10 60.0 69.75 26.22 2.28 2.76 3.25 3.00 3.20 2.32 4.23
1949 28.40 55.0 45.00 18.91 2.20 2.08 3.35 4.55 2.70 2.35 3.56
1950 41.50 69.1 90.75* 19.81 2.23 2.04 2.90 2.75 3.40 2.03 4.33
1951 39.16 97.6 68.90* 35.10 3.03 2.87 3.60 3.25 0.85 2.55

Sources: The Department of Agricultural Eccnomies, University of Arizona, Tueson, unless otherwise indicated.
' Estimated from crop produection and value data supplied by BAE, Phoenix.
Col. (1) Price is the average market season price for 1 inch, striet middling cotton at Pheenix, Arizona. Market season from Sept. through Deec.
Col. (2) Price is the average market season price for Number 2 grade cotton at Phoenix, Arizona. Market season from Sept. through December.
Source: 8. H. Hastings, Southwest Cotton Company, Phoenix, Arizona. 1948-1849 estimated by trade sources.
Col. (8) Price is the average market season price from September through December.
Col. (4) Price is average price baled at the ranches in the Salt River Vallley during market season from April through December.
Col. (5) Price is the average price at the Arizona Producers, Phoenix, during the marketing season from October through December.
Source: Federal Crop and Livestock Repcrting Serviee, Phoenix.
Col. (6) Price is the average price at the Arizona Producers, Phoenix, duing the marketing season of June and July.
Source: Federal Crop and Livestock Reporting Service, Phcenix.

TABLE 2.6 GROSS VALUE OF MAJOR IRRIGATED CROPS IN ARIZONA BY COUNTIES!
(In thousands of dolars)

Graham Maricopa Pinal Pima State Total

Crop 1940 1945 1951 1940 1945 1951 1940 1945 1951 1940 1945 1951 1940 1945 1951
Alfalfa ... 322 547 744 4,382 12,005 16,848 1,528 2,040 2,036 76 237 421 7,799 18,217 27,378
Cotton —- 992 1,607 7,941 8,101 4,517 73,952 3,497 9,541 69,551 584 964 12,067 13,724 16,916 184,502
Barley .. 38 109 167 454 1,765 4,537 98 400 2,069 8 832 159 700 2,600 17,800
Corn ... 4 14 11 17 14 45 7 17 9 9 16 11 280 602 720
Oats ... 1 3 4 28 100 13 4 9 11 4 9 11 98 301 424
Grain Sorghum .. 2 44 7 431 1,750 1,709 77 753 676 13 84 36 707 3,110 2,848
Truck Crops ... .. 519 291 7682 26,583 33,192 202 1,317 b82 ... .. 875 10,089 39,914 56,486
Wheat ... 18 25 56 427 309 514 56 107 151 7 33 56 640 857 1,230
Dry Edible Beans 1 27 1 3 e e 15 ... 6 17 . 206 384 189
Grapefruit .. .o 1,744 7,912 2088 0 . .. oo 7 8 1,882 8,733 2,380
Oranges ... 800 5,089 2471 .. .. . T " 800 5,287 2,614
Flaxseed ... . 38 201 ... 4 ol 448 1,282 536
Misc. Crops ... 75 217 204 836 2486 8,115 287 1,089 1,610 33 154 285 1506 4,817 6,700

County Total ... 1,453 3,112 9,425 24,903 62,551 138,635 5,766 15,292 76,695 740 2,346 13,917 38,879 103,020 293,807
Note: County totals based on percentage of crop land per crop, reported for each county.

Baqual yields and prices were assumed.

Includes estimate for value of pasture and farm consumption.

1

TABLE 2.7 ANNUAL CASH INCOME FROM ARIZONA AGRICULTURAL CROPS
(In thousands of dollars)

COMMODITY 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951
Cotton Lint ... 13,671 10,767 8,289 19,397 14,587 21,154 18,376 14,449 21,339 31,340 39,860 76,832 102,322 157,418

Cottonseed ... 2,017 1,817 1,354 3,010 3,083 3,711 2,987 2,763 4531 7,261 9,036 8,268 18,715 24,804
Truck Crops ... 8,603 9,311 9,886 12,544 19,245 35,615 31,179 37,073 38,318 42,110 52,147 46,104 40,370 54,267
Alfalfa & Hay..... 1,134 2,172 1,846 2,241 4,874 7,144 5244 8,087 9,853 7,740 11,346 7,501 13,566 20,922
Barley ... . 283 300 285 418 6566 1,122 2,208 2,101 3,157 3,963 6,293 5,976 8,556 7,105
Grain Sorghum .. 214 121 68 312 313 825 871 1,698 1,528 3,099 38945 3,323 4646 1,922
Potatoes ... 130 176 203 211 710 1,759 1,507 2,841 2,542 2,998 3221 2498 2,311 2,219
Alfalfa Seed ... 683 958 967 981 1,553 2,107 599 2,342 2,562 1,800 2277 2803 2,668 2,738
Wheat ... . 689 509 417 307 444 517 739 640 859 1,121 1,161 1,151 1,337 1,230
Grapefruit .. 1,834 843 1,457 1,661 3,610 4,280 6,953 9,066 6,977 1.476 976 1,212 2,142 2,380
Oranges ... 375 309 905 878 1,691 1,886 3,553 4,831 5966 2306 2380 1,102 3,755 2,614
Misc. Crops 785 1,025 987 1,144 1,833 3,375 4,387 3757 5323 6,888 10,423 7,148 5,000 4500

Totals 30,858 28,768 27,050 43,495 52,849 83,495 73,598 89,648 102,955 112,192 143,065 163,918 205,388 282,117

Source: The Federal Crop and Livestock Reporting "Service, BAE, Phcenix.
Cash income is derived by multiplying the mid-month yrice of crcps by the estimated percentage of the crops sold during that month.
No allowance is made for crops pastured or consumed on the farm.
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TABLE 2.8 PERCENTAGE COMPARISON OF TABLE 2.9 GROWTH OF ARIZONA’S CROP
INCOME FROM EACH CROP TO TOTAL PRODUCTION
STATE AGRICULTURAL INCOME % . 3
- i = e
E on . 5.5 £ ¢ ER T
& g8 sm & 0§ =5 42§ p ZiE N g5 “EL
8 =R e 2. 3 §% FE g ! 253 - fEy Sy
S Sy €0 £ & &z &% £ 5 8 8 Z s SE
;5 26 1531 o = © g P gO
= <
o]
1938 987 158 . 21 05 04 33 07 }gg’g %%r{)’%%% ¥ 22?5’%%%%% 5 34'%55% L
1939 24.1 17.9 42 - 0.6 0.2 1.6 0.6 Y ey or  EMmRE
1940 181 18.6 35 0.6 02 o 17 1938 653,000 390,876,000 47.25 57.75
1941 29.8 16.7 3'0 0'6 0‘4 2'2 12 1939 665,000 23,372,000 42.50 52.75
1942 182 19.8 5'0 07 0.8 3’7 17 1940 631,000 27,050,600 39.75 43.60
1943 18.8 26.9 5'4 0.8 0'6 3‘2 1‘4 1641 731,000 43,839,000 60.00 54.85
1944 17'1 24'9 4'2 1.8 0.7 5'5 2.8 1942 750,000 52,849,000 70.50 48.95
1945 12'2 26'3 5'7 1'5 1'2 6'4 3‘4 1543 753,000 83,163,000 110.50 59.90
1946 16‘0 23'7 6'1 2‘0 10 4'3 8.7 1944 765,000 80,388,000 105.00 51.90
1947 20'9 22.8 49 91 1'7 0'8 1'3 1545 775,000 89,648,000 115.75 56.90
1048 918 239 5‘0 9.8 18 0.4 11 1945 775,000 102,955,000 132.75 58.60
1549 36'3 19‘7 3'2 2'5 1'4 0.5 0'5 1947 825,000 112,192,000 136.00 51.75
1959 39'7 13‘3 4'4 2'8 16 0'7 1.9 1948 900,060 143,065,000 159.00 63.10
1951 64.6 19'2 7'4 2'5 0'7 0‘8 0'9 1949 1,060,060 163,918,000 164.00 73.50
A 7 26‘2 20'6 4'5 1.6 0‘9 2'6 1.6 195690 915,000 205,388,000 224.50 96.70
ve. % 26 : . : : : : 1951 1,100,000 22,117,000 256.50 97.25
Source: Table 2.7 1 Acreage figures spppiied.from the file§ of the Department of Ag-
L rieultural Eecnemics, University of Arvizona.
1 Preliminary 2 gul‘eau of Agriful&lré;] Eccncin;ifcs, I]{‘SDtA. doll
: " < r hav stituted over 60 8 igures rounded o o nearest fourth of a dollar.
a??cgn‘}cmgg t%hee ti}ats:;tl i‘igwrici?g\i:’al ﬁii]gon(ieoilsnd amiyc;r;;ce}egte'm gercent ¢ ASJTS'iCd cii;h‘lnit?orr;e flgur.es from Tfable 1.4J;h 500 vereent in the
s yean cash ncome derived Trom an nere of oropiand sinee 1938, Gormn (4)
Table 2.9 illustrates Arizona’s crop production progress per acre indicates that a 68¢, increase was due to production increases while
for the last 14 years. the rest of the increase resulted from rising prices.
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SECTION 1lI
C)odf o/ /Ormlucﬁon o/ ma/'or Crolad

Cost of production studies have been conducted
by the Department of Agricultural Economics at the
University of Arizona for four major crops—short-
staple cotton, alfalfa, barley and grain sorghums.
Because cost figures may change markedly from year
to year, these studies must be kept current to be of
any real alue. The following four tables 3.1, 3.2, 3.3,
and 3.4 show production costs from 1938 through
1951 under three different farming situations. The
Salt River Valley area was chosen to illustrate pro-
duction costs in a gravity water area. The other two
situations are typical costs in pump areas having
water lifts of 150 and 250 feet. In studying these
tables, it should be remembered that the indicated
costs are average costs for predetermined yields in the
various areas. Individual farms, farm techniques,
availability of factors of production and varying
yields would all tend to influence the cost of pro-
duction during any given year. These tables were
adapted from cost of production figures published by
Dr. G. W. Barr in the Uniersity of Arizona publica-
- tion—"Arizona Agriculture”, and adjusted to show
actual costs for the year indicated.

To calculate the cost of water in the 150 and 250
foot pump areas, the following formula is used:

1.024 kwh x rate per kwh x A/F water used
S0 X .60
(pump efficiency) (cost of power as
% of total water cost)

It requires about 1.024 kwh of electricity to raise one
acre-foot of water one foot at 100% efficiency. An
average pump efficiency of about 50 percent is as-
sumed. The cost of power has been estimated at 60
percent of the cost of delivering water. Water costs
are estimated on the assumption that electricity is
the source of power. No formula has been created
utilizing natural gas for power. During 1951-52, a
study was conducted at the University of Arizona,
by Dr. Rex D. Rehnberg, to determine the cost of
pumping water for irrigation in Pinal County. This
study was recently concluded and the results and
conclusions have not been published at this time.
However, the facts obtained are very significant and
a few of them are presented here.

Both gas and electric wells were selected at random
for this study. Two methods were used to compute the
‘cost of pumping water. First there was fotal cost.
The total cost of water includes a charge for interest
on the present replacement cost of the well and a

80

charge for depreciation on well and equipment. A
rapid write off was adopted because of the uncertain-
ty involved in the installation of new wells in some
of the critical water areas (see Section V, Effects of
a Receding Water Table). The second method used
was operating cost—including such items as power,
lubricants, repairs, attendance and taxes, but no
charge for interest or depreciation.

The total cost of an acre-foot of water varied from
about $7.50 at a 150 foot lift to about $16.50 at a
300 foot lift for electricity. This is an increase of
approximately $6 per acre-foot for each 100 feet of
lift. For natural gas wells the total cost ranged from
$6 per acre-foot at 150 feet to $12.75 at 300 feet.
This represented an increase in cost of $4.50 per
acre-foot for each additional 100 foot of lift.

The operating cost of electric wells increased from
$4.50 at 150 feet to $9.50 at 300 feet or $3.35 for
each additional 100 feet of lift. For natural gas wells
an increase in lift from 150 feet to 300 feet resulted
in an increase in operating costs from $3.25 to $5.25
or $1.33 per additional 100 feet of lift.

As seen in Graphs 3 A and 3 B (graphs and cal-
culations used with permission of the Department of
Agricultural Economics) the cost advantage of na-
tural gas over electric wells is much less at shallow
lifts. As the lift increases, the cost advantage of gas
over electricity increases. This relationship is the re-
sult of high installation costs for gas coupled with a
steeply graduated natural gas cost curve. Costs de-
creased with larger consumption of gas, so that even
with a rapid write off, natural gas appears to be a
cheaper source of power than electricity in Pinal
County.

These results are significant in that water costs
shown in Table 3.1 for three acre-feet at 150 foot
lift are only $16.15, whereas this study would indi-
cate that the total cost should be $22.50 or an in-
crease of 36 percent. This discrepancy becomes even
larger at the 250 foot lift—being 50 percent above
the costs calculated by the Department of Agricul-
tural Economics at the University of Arizona. Even
total costs for natural gas are slighly higher at the
150 foot level and are more than 15 percent greater
at the 250 foot level.

Graphs 2A, 2B, 2C and 2D, Section II, show pro-
duction costs in relation to gross crop value over the
years. With the relatively lower value crops, farming



in pump areas theoretically has not been economical-
ly feasible prior to the advent of the period of high
crop prices. Even so, if we accept the findings of Dr.
Rehnberg’s report, then, with exception of cotton, it
is very possible that the crops shown here are not too
profitable at the greater pumping depths even today.
Many farmers, in critical water areas, pumping from
depths of 250 to 400 feet would seem to be using
operating cost instead of total costs in figuring their
production expenses. It must be remembered, how-
ever, that Dr. Rehnberg’s study assumed a rapid write
off in capital investment in critical water areas. It
would seem reasonable to assume that with a less
rapid write off the figures used by the University
would be reasonably accurate, at least for electrically
powered pump motors.

Under conditions as they exist today there is little
possibility of lowered water costs in the future. Even
if pump efficiencies are improved and power costs
lowered, the declining water table would tend to
hold up the cost of pumping water. In the case of
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cotton, where water cost constitutes from only 8 to
15% of the total cost of production, the cost of
water probably would not be a limiting factor even
if prices were to decline somewhat. A study by Mr.
Charles C. Ellwood, Extension Agronomist at the
University of Arizona, estimates that break-even point
40-cent short staple cotton with present costs would
be 350 pounds per acre. With the State average at
better than one bale per acre, cotton would remain
profitable for most farmers even at 25 cents -per
pound, if they could produce one and one-half bales
per acre. Therefore, a five to 10% increase in water
costs alone, where water is only 10-15% of produc-
tion costs, would have little deterent effect on pro-
duction. On a crop such as alfalfa, where water costs
at the 250 foot pump level, may become as high as
35% of total cost, water becomes an important fac-
tor. The general assumption can be made that low
value crops with lowered prices or higher production
costs would tend to be marginal at the greater pump
lifts. This subject of cost and prices will be discussed
more fully in Section IX of this report.
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SECTION IV
?/a/ue 0/ Wafer Men ../4/0/0/!'%[ tO ,l/am'oud CI”OIOZS

It should be noted at the outset of this discussion
on water value that there is a difference between
what an acre-foot of water is worth (its value )and
what an acre-foot of water costs. There is also a
problem of valuing an acre-foot of water for an in-
dividual and valuing the same acre-foot of water to
the county or State. ‘

The value placed on any factor (water) is depen-
dent upon two things:
1. Conditions of production involving use of
water.
2. Price of commodity sold in which water is
an important production factor.

~Since commodity prices in Arizona are determined
to a great extent by a competitive market, and since
individual farmers have little control over these
prices, the principal problem involved in the deter-
mination of water value is the added production that
can be attained by the application of additional water.
Therefore, the only way to reasonably determine the
value of water used in agricultural production is
through the experimental method. An economic
principle which should be kept in mind is that ad-
ditional water will be applied to a crop until a point
is reached where the cost of the last additional water
application just equals the value of the resulting
increased production.

The average water requirements for the major
Arizona crops are shown in Table 4.1.

TABLE 4.1 WATE REQUIREMENT FOR MAJOR
ARIZONA CROPS
Water Requirement for
Crop Normal Yield in Acre-Feet
Alfalfa for Hay ... 4% -5
Alfalfa for Seed .. 4 4%
Cotton, Upland ... 3 -8
Cotton, American-Egyptian 3 3%
Barley ... ... .2 2%
Grain Sorghums 2153
Citrus oo 344
Lettuce ........ 2% -3
Cantaloupe 2%-3
Carrots ....... 3 -3
Flaxseed 2 2%
COTT " e 3%-3%
0atS Lo 2 21
Wheat oo 2% 2%
Dry Edible Beans .............. 3%-33%4

Alfalfa, Grain and Cotton, Agronomy Department,

Fruits and Vegetables, Horticulture Department

Prepared by: Department of Agricultural Economies, Arizona Agricul-
tural Experiment Station.

Source:

These figures are not absolute and water requirements
depend upon many factors other than plant needs.
Soil type, rainfall, temperature, techniques of appli-
cation, etc., all tend to influence the amount of irri-
gation water needed by crops.
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Recently the University of Arizona made available
experimental data showing alfalfa production re-
sponse to water application. Results of this experi-
ment are adopted for use in the following table.

TABLE 4.2 A STUDY OF ALFALFA PRODUCTION
RESPONSE TO WATER APPLICATION

D) =P EF ' B 53
2, N 22 o3 oF EE
22 g HE 2z By 4
< & ® 4 &) & O § B
S S8 £5 3 >3 =
< =8 E g 2 5
8 < £ < Zg
B 2 1]
-« & =
f=N
0 0 0 $ 00 $ 00 $_ 00
1 2.0 2.0 - 10.00 60.00 50.00
2 3.8 1.8 10.00 54.00 44.00
3 5.6 1.8 10.00 54.00 44.00
4 7.2 1.6 10.00 48.00 38.00
5 8.2 1.0 10.00 30.00 20.00
6 8.4 0.2 10.00 6.00 -4.00
7 8. -0.4 10.00 -12.00 -22.00

Data available in the files of the Department of Agricultural
Eccnomics, University of Arizona.

Source:

If you assume that each acre-foot of water cost
$10.00 and that hay standing in the field can be
sold for $30.00 per ton, this experiment shows that
water appiication should cease—if hay production is
our only concern—somewhere between the fifth and
sixth acre-foot of water.

This experiment also illustrates another important
fact—that is, the value of one particular acre-foot of
water applied to a crop is not the same as another
acre-foot. An average of the net marginal returns
would not determine the value of a hypothetical
acre-foor of water since it is the added foot of water
which is of most concern. It is readily seen, however,
that the value of an acre-foot of water remains re-
latively high through the fifth application.

Where two or more crops are competing, a de-
cision must be made as to where to apply the added
acre-foot of water. If the farmer is chiefly concerned
with money returns, the added acre-foot should be
applied where the greatest added profit is forthcom-
ing. Water costs per acre from 1940 through 1951
tended to lower due to decreasing electric power rates
while returns per dollar inested were sharply in-
creasing. This has led to an increase in the value of
water as applied to these various crops. Water costs
and values for four major crops during the years.
1940, 1945 and 1951 are shown in Figure 4 A.
(See calculations in Appendix Table 3 B.)

The left bar represents water costs while the right
hand bar represents water values. Whenever the
water costs exceeded water values, it was then un-
profitable to apply water under the conditions that
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existed during those given years. In 1940 these costs
exceeded the values for alfalfa and grain sorghum at
150 foot lift and for alfalfa, barley and grain sorg-
hum at 250 foot lift. The difference between water
cost and water value bars in the graph represents a
margin of profit which might be attributed to water
as a factor of production. This method of water val-
uation assumes a competitive price paid for water
as compared with land, labor and capital.

The consideration of gross income gives us still
another approach to water valuation. If the average
gross income per acte-foot of water for the years
1940 ,1945 and 1951 is taken as 100 then our cal-
culations (Appendix Table 4B) show that water
applied to cotton would have a value of 141 and
water applied to alfalfa would only have a value
of 39. See Table 4.3 below.

TABLE 4.3 INDEX OF WATER VALUE BASED ON
GROSS INCOME PER ACRE WHEN APPLIED
TO VARIOUS CROPS

Index of water valuation based cn gross in-

CROPS come per acre for tlllgmyears 1940, 1945 and
Truck Crops .o 287
Grapefruit .. 210
Oranges ... 209
Cotton ....... 141
Flaxseed 90
Barley ... 50
Grain Sorghum . 43
Wheat ... 41
Alfalfa ... 39
Oats ... 29
Alfalfa Seed ... 27
Dry Edible Beans 17
COTN oo 13
Source: See calculations in Appendix Table 4B.

In general the index figure will be relatively
higher for crops that are intensely farmed and have
a high gross value per acre. It should be empha-
sized that these are gross not net income calculations.

There is another method by which the value of
an additional acre-foot of water may be shown. The
following table is self-explanatory.

TABLE 4.4

The value of an additional acre-foot of water in the Production of
alfalfa hay on land for which 314 acre-feet of water is normally
available, Salt River Valley Water User's Area, 1933-19473

Profit, 3% Aere- Profit, 44 Acre- Return from

YEAR Feet of Feet of Extra A/F
Water Water? of Water?

1933 $-5.57 $ 0.18 $ 5.75
1934 11.76 23.21 11.46
1935 0.26 8.90 8.64
1936 -3.71 3.45 7.16
1937 6.94 17.38 10.44
1938 -3.20 4.16 7.36
1939 1.96 6.40 8.36
1940 0.44 9.48 9.04
1941 3.80 13.62 9.82
1942 9.45 22.73 13.28
1943 24.39 44.63 20.24
1944 17.22 35.39 18.17
1945 9.74 27.49 17.75
1946 34.23 59.51 25.28
1947 4.97 24.39 19.42

Souree: Data available in the files of the Department of Agricultural
Fecnomies, University of Arizona.
*Here it is assumed that 41% tons of hay are produced from
414 acre-feet of water.
? Before any charge is made from this water.
?Table from Third Annual Report of the Arvizona Interstate
Stream Commission, July 1, 1949 to June 30, 1950, Phoenix
Arizona, p. 159,
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Still another method of valuing water, especially
that lost through seepage is discussed on pages 16
and 17 of the publication “Irrigation Ditch Manage-
ment on Arizona Irrigated Farms,” Bulletin 237,
Arizona Agricultural Experiment Station, October,
1951, by Dr. Rex D. Rehnberg. If, in an irri-
gated area, only a portion of the potentially irrigable
land is under cultivation due to a shortage of water,
the water lost through seepage or waste should be
valued at the net return it would have yielded if
applied to the idle land. It is evident that this
method of valuation has certain requirements and
limitations.

It can be seen from the preceding examples that
the value of water and the cost of water bear little
direct relationship to each other. The cost of water
is influenced greatly by its relative abundance and
availability. The value of water is determined by
the value of the commodity— (which water is used
to produce) and the techniques used to apply the
water to the crops.

There is a direct relationship between the prices
of agricultural crops and the value of water for irri-
gation. Water is a substantial cost item in crop
production in Arizona, although its importance as
a cost varies greatly between crops. In 1952, esti-
mated water costs varied from approximately 10%
of the average production cost of cotton to 25% of
the average cost of producing alfalfa. (See produc-
tion cost tables in Section III). While the cost of
production does not determine price, it does establish
a floor below which prices cannot fall for any con-
siderable period.

Since the water cost is a major component of the
total cost of crop production in Arizona, it may be
assumed that the higher the level of agricultural
prices, the more producers could afford to pay for
water. Also the water would have higher value
because the added production attributed to water
would have a higher value.

In determining the value of water by the methods
described above, certain qualifications should be
pointed out.

Since the price of crops is one of the factors de-
termining the value of crops, when prices vary, value
of water will vary also. Hence, the value of an
acre-foot of water will probably vary from year to
year even if the conditions under which that water
is applied are identical. Therefore, government price
supports, production variations and export policies
can all be expected to influence the value of water.
Most agricaltural crops in Arizona require a mini-
mum amount of irrigation water before production



begins. Therefore, it is useless to place a value on
the first acre-foot of water, if one acre-foot will not
produce any crops.

Another qualification of the previously mentioned
methods of computing water value is the conditions
prevailing on a specific farm. The techniques used
by one farmer may differ from that of another, re-
sulting in different water values even when applied
to the same crops of adjacent farms. The farm loca-
tion, soil type, crop planted and the amount and
time of water application will all affect gross net
value of the crop production and therefore the value
of water.

In an area where the water cost (because of
dwindling supplies or lowering water table) is in-
creasing rapidly relative to other costs, and where
water costs make up a large portion of total produc-
tion costs, the price of commodities over time could
well be influenced by water costs. And, if com-
modity prices vary, the value of water as a productive
factor would also vary.

SRP929

(Much of this discussion on water value was based
on a letter from the Agricultural Economics Depart-
ment to Elmer D. Hershey, Executive Secretary of
the Underground Water Commission. )

In the agronomic experiment set forth in Table
44 only one crop—alfalfa—was used, due to lack
of dependable and conclusive data for other crops.
However, under conditions of free competition, we
may assume that the value of water is not going to
vary greatly even when applied to various crops.
Otherwise, the price of one commodity would rise
rapidly relative to others and the consumer demand
would tend to slacken. Actually, under conditions
of perfect foresight and free competition in the pur-
chase of water and the sale of commodities, it could
well be assumed that the value of all acre-feet of
water would be the same. These assumptions being
unrealistic, a precise dollar and cent valuation of
water must await further scientific experimentation
of water and its effect on production of specific crops.

SECTION V
(fconomic g/ﬂcfd of a lgecec[ing Wafer 3aé£z

Most of the ground water studies conducted by
State and Federal Agencies have indicated that the
groundwater table in certain specific areas seems to
be lowering. There are several eccnomic effects
of receding water table which should be mentioned.

The principal and most noticeable effect of a low-
ering water table is the increased costs of production
due to increased water costs. The tables on Cost of
Production in the preceding section illustrate the
actual cash expenses which arise as the pump lift
increases. Other increased costs include costs for
deepening of wells, increasing the length of casing,
lowering of bowls and decreasing pump efficiencies.
Pumps and motors are designed for specific lifts
and a lowering water table has a very noticeable
effect upon the efficiency of pumping. An appre-
ciable reduction in pumping efficiency results in
higher power costs per acre-foot of water pumped
or necessitates the replacement of old pumps and
sometimes motors with new ones designed for higher
lifts.

Another factor, which increases the cost of pro-
duction, is the uncertainty of stable, future farming
in an area of rapidly lowering water table. The fear
of “running out of water” has caused scme farmers
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to increase the depreciation rate on all permanent
improvements or replacements. Dr. Rex D. Rehn-
berg’s study of pump costs in Pinal County indicated
that many farmers are depreciating new pumps and
motors in five years and the well in 10 years. This
action increases pump costs considerably, especially
when relatively expensive natural gas motors are
involved. It may also be assumed that many farm-
ers have suspended all long-range conservation pro-
grams such as crop rotation, fallowing, etc. This
might tend to reduce yields and thereby increase the
ratio of cost to value of production.

One final effect of a receding water table is the
eventual reduction in land value of pump irrigated
land in such an area. Two of the major factors in
determining land values are the relationship between
costs of production and gross crop value and the
stability and permanence of farming in an area.
Generally speaking, if agricultural yields and prices
remain constant and costs rise, the farming area be-
comes less desirable and land values decline. Simi-
larly, if a declining water table threatens the sta-
bility and availability of irrigation water, thus in-
creasing the possibility of crop limitations or fail-
ures, land values will decline.
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SECTION VI
gudined:ﬁ cﬁuify ano[ g'owfé anc[ jwir %éfafion lo ﬁgricu/[ure

In a highly complex economy it is difficult to take
one element and accurately determine its relative
importance and its economic effects upon the whole
cconomy. The interdependence of agriculture and
business dictates that before we can determine the
role of agriculture it is necessary for us to review the
growth of business in Arizona. Several “growth in-
dicators” have been selected, most of which not only
illustrate the trend of business in Arizona, but also
reflect the influence of agriculture upon these trends.

Most of these indicators are expressed in terms
of dollars which may be misleading during a period
of rising costs and prices. “The Wholesale Price In-
dex, All Commodities” compiled by the U. S. Bureau
of Labor Statistics, indicates the monetary increases
in value of commodities due to rising prices. (see
Graph 6 A). Therefore, when comparing these in-
dicators, it would be well to bear in mind how much
of the monetary increase is due to progress and how
much is due to increased prices.

The following tables are for the most part self-
explanatory and are included here to give an indi-
cation of Arizona’s economic progress over the last
fourteen years.

TABLE 6.1 MOTOR VEHICLE REGISTRATIONS

IN ARIZONA BY COUNTIES
(In thousands)

YEAR Graham Maricopa Pima Pinal State Total
1939 3.0 59.83 21.8 6.1 139.1
1940 3.3 62.4 23.3 6.4 147.0
1941 3.4 66.2 25.1 7.2 153.3
1942 3.3 65.5 23.4 7.6 150.1
1943 2.9 63.4 24.0 6.8 144.9
1944 2.9 67.9 25.3 6.0 146.3
1945 2.8 74.4 271 5.8 154.9
1946 3.1 85.1 30.9 6.5 176.4
1947 3.6 99.9 37.7 7.9 208.4
1948 4.0 113.3 441 9.3 237.9
1949 4.5 124.0 48.9 11.1 263.3
1950 5.0 139.7 53.6 13.0 294.1
1951 5.3 152.1 59.4 14.1 318.2

Source: Arizona State HighWay Department.

TABLE 6.2 TOTAL NUMBER OF TELEPHONES
IN SERVICE IN ARIZONA*®
(Includes Extension)

Total Te'ephcnes Total Telephones

YEAR In Service YEAR In Service
1942 62,639 1947 98,085
1943 69,085 1948 110,481
1944 76,180 1949 125,778
1945 77,726 1950 144,969
1946 81,580 1951 156,102

1952 171,610

Source:  Arizona Commercial Manager, The Mountain States Tele-
phone and Telegraph Co., Phoenix, Arizona.
1 As of January 1, each year.

Tables 6.1 and 6.2 present indications of the
technological advances and increased purchasing

power of the economy and individual. They differ
from the following table in that the statistics are
quantitative, not monetary.

~ Table 6.3 sets forth state income by major busi-
nesses, excluding agriculture, indicating a rough pic-
ture of the non-agricultural business economy of the
State.

TABLE 6.3 STATE INCOME BY MAJOR BUSINESSES

EXCLUDING AGRICULTURE
(In thousands of dollars)

Manu- Gross Re-
YEAR fac}uﬁring Tourist! 2 Mining tail Sales? Servicesi

1939-40 30,301 30,000 54,810 unavail unavail
1940-41 30,427 25,000 62,478 174,939 87,450
1941-42 42,948 25,000 73,881 210,094 105,040
1942-43 70,173 25,000 85,689 247,312 123,650
1943-44 77,143 25,000 84,671 299,421 149,710
1944-45 108,962 25,000 74,673 324,887 162,440
1945-46 82,851 40,000 57,913 383,506 191,750
1946-47 101,673 60,000 127,197 516,861 258,430
1947-48 126,610 75,000 160,544 648,870 324,430
1948-49 134,775 75,000 183,817 735,837 367,910
1949-50 130,666 75,000 135,983 698,274 349,130
1950-51 158,710 100,000 215,516 776,576 388,280

Source: Reports of the Arizona State Tax Commission, unless other-
1%;51(;;331102;'&\%‘ (includes restaurant and gasoline sa'es)
 Estimated by Research Department, Valley National Bank,
Fhoenix,

Manufacturing, retail sales and service have in-
creased more than four hundred percent since the
tiscal year 1939-40 while tourist trade and mining
registered increases greater than three hundred pet-
cent during the same period. Graph 6 B illustrates
the trend of major businesses in Arizona, including
agriculture from 1939 through 1951. It would be
misleading to add the figures in Table 6.3 and try
to ascertain the total state income. There are two
reasons for this: first, the figures used for service are
merely estimates based on the “rule of thumb” that
service is equal to approximately one-half of income
from gross retail sales. Secondly, there is such over-
lapping between retail sales and setvice, as well as
between the other items, that adding the figures
gives a distorted picture of total State income. Add-
ing such figures gives results similar to the case of
the farmer who adds the cash value of his alfalfa
pasture to the cash income received from his live-
stock using that pasture and believes that the total
was his gress income for the year.

Having presented tables of statistics designed to
show the increased business activity in the State
since 1938, the question can now be asked: “How
has agriculture influenced this business activity?”
This question is still hard to answer, but at least some
indications of this influence can be shown. It is
generally agreed that agricultural income is reflected



to a great extent in retail sales, service and taxes.
For the moment we shall exclude taxes from the
discussion, for they will be handled separately.

One of the primary reasons agricultural income
so strongly influences retail sales and service is be-
cause the farmer is in the rather unique position of
buying, at retail, most of items necessary for his
business as well as for his personal living. Since
this is true most of his expenditures are made through
local dealers rather than directly with the manufac-
turer—thus a very large proportion of the total agri-
cultural income of the State is spent within the state
borders and naturally appears in retail sales and
service statistics. This is of great importance in de-
termining the economic influence of the agricultural
dollar upon business within the State of Arizona.
While there is no direct method of determining the
percentage of the agricultural dollar which appears
in retail sales and service, Table 6.4, below, does
give us one approach to the problem. It is possible
to relate the agricultural cash income of crops to
the total state income of individuals and arrive at
an indication of the relative importance of irrigated
land to the economy.

TABLE 64 TOTAL STATE INCOME BY YEARS FOR

INDIVIDUALS AND AGRICULTURE’S PORTION
OF THAT INCOME

(3)

(1) (2) Percentage of
Total of Agricultural State Income
Individuals Income Crop Cash Derived from
YEAR For Arizona Income Crops
1938 $ 213,000,000 $ 30,876,000 145
1939 227,000,000 28,372,000 12.5
1940 237,000,000 217,050,000 11.4
1941 287,000,000 43,839,000 15.3
1942 449,000,000 52,849,000 11.8
1943 601,000,000 83,163,000 13.8
1944 591,000,000 80,388,000 13.6
1945 604,000,000 89,648,000 14.8
1946 644,000,000 102,955,000 16.0
1947 725,000,000 112,192,000 15.5
1948 832,000,000 143,065,000 17.2
1949 836,000,000 163,918,000 19.6
1950 936,000,000 205,388,000 21.9
1951 1,151,000,000 282,117,000 24.5
Column (1) Comprises all receipts and earnings as follows:
Wages, salaries, commissions, fees, bonuses, ete.
Net earnings of unincorporated businesses (including
farmers).
Property income (dividends, interest, rent, eted)
Pensions, relief payments, compensation insurance, ete.
Source: U. 8. Derartment of Commerce.
Column (2) Source: Bureau of Agricultural Heonomies, U. 8. De-

partment of Agriculture.
Column .(3) Column (2) divided by Column (1).
Figures rcunded to nearest tenth of one percent.

The percentage of the total state income con-
tributed by agricultural crops rose from 14.5 to
24.5 percent (Table 6.4, column 3) during the
period 1938 through 1951. This change largely is
a result of the gain in the relative position of agri-
cultural prices as compared with other prices during
this period.

The percentages shown in Column (3) agree
closely with the U.S. Department of Commerce data
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showing the percentage of Arizona income derived
from agriculture. In view of the large acreage in
cotton at the present time, agricultural crop income
should constitute an even larger percentage of the
total state income than in 1951.

Another indication of the importance of agricul-
ture is presented in Table 6.5. If allowance is made
for livestock and dry-land farm employees, the pet-
centage of total employment attributed to irrigated
farming approximates the percentage of state in-
come derived from irrigated crops. This fact strength-
ens the approach to determining agricultures posi-
tion in the economy as shown by Table 6.5.

TABLE 6.5 TOTAL STATE AND AGRICULTURAL
EMPLOYMENT BY YEARS

(3)
Percent of State

1 2
Totag )State Total Er(mgloyed in Total Employed
YEAR Employment? Agripy.lture" in Agriculture
1943 195,700 53,300 27
1944 191,000 52,300 27
1945 186,700 51,700 28
1946 190,100 53,600 28
1947 201,800 56,500 28
1948 215,200 60,800 28
1949 219,700 67,000 30
1950 231,900 72.700° 3
1951 240,800 65,000 27
Column (1) Source: Research Department, Valley National Bank,
Phoenix.
Column (2) Source: Unemployment Compensation Division, Employ-
ment Security Commissicn of Arizona.
Column (3) Column (2) divided by Column_ (1).

1Does not include self-employed.

2 Includes proprietors, unpaid family workers and seasonal
workers. Totals are average of monthly employment.

3 Estimated for September through December, 1950.

4 Kstimated and partially incomplete.

Between 25 and 30% of the State’s gainfully
employed are directly associated with agriculture.
It is safe to assume, therefore, that more than one-
fourth of Arizona’s people live close to the soil.

The following graphs are included to illustrate
further the effect of irrigated farming on specific
counties in the State. Graph 6-C illustrates the re-
lationship between irrigated acreage and concentra-
tion of population within the State. The five coun-
ties plotted on this graph, Graham, Maricopa, Pima,
Pinal and Yuma, contained more than 90% of the
total irrigated land in the State and their combined
population was almost 75% of all the permanent
tesidents of the State. Graph 6-D indicates that
these same counties transacted 809 of the retail
selling in the State during the year 1950-51. Graph
6-E points out the high correlation between popula-
tion growth and the increase in irrigated acreage
in the State. Most of the increase in the State’s
population since 1910 has been in the irrigated
areas.

These graphs suggest the controversial topic of
indirect benefits. Few subjects are more argued and
less understood, yet the importance of such benefits
resulting from our agricultural industry is generally




recognized. The following explanation of indirect
benefits is from a study conducted by Mr. M. E.
Marts of the Bureau of Reclamation, Department of
the Interior, entitled “An Experiment in the Measure-
ment of the Indirect Benefits of Irrigation—Payette,
Idaho.” ’

“It has long been recognized that the farm-
ers are not the only beneficiaries of irrigation
development. From even the most casual ob-
servation of urban growth and other evidence
of economic activity in irrigated areas, it is
obvious that important benefits accrue indi-
rectly to non-farm groups. The estimation of
these indirect benefits is basic to x x x a
realistic appraisal of the contribution made to
the national economy by irrigation projects.
Despite the importance of such information,
however, data on indirect benefits are extremely
sketchy, and need for additional information is
felt keenly by those concerned with resource
development.”

The results of this particular study indicated that
for each $1.00 in net income (direct benefit) which
accrued to the farm segment of the local population,
the non-farm population realized $1.27. Another
way of stating this: for each $1.00 of direct benefit,
the total benefit realized within the local economy
was $2.27, distributed among such businesses as
construction trade, manufacturing, public utilities,
wholesale trade, retail trade, finance, service and
government. It is evident that this type of study
can be misdirected to prove that agriculture or any
other basic industry controls the economy of an
area. Indirect benefits can easily be added together
to give figures which seem logical but are biased.
Nevertheless, indirect benefits do exist and are ex-
tremely important. Although such indirect bene-
fits cannot be determined exactly, it is entirely pos-
sible that nearly half of the income of the State
might be closely dependent upon our agricultural
industry. ‘This does #or mean that any given in-
crease or decrease in agricultural income would
necessarily cause a similar change in total state in-
come. However, probably 50% of the State in-
come would reflect these fluctuations to a greater
or lesser degree.

The final portion of this discussion will include
- the influence of agriculture on the tax base of the
State and nation. There are several methods that
may be employed to determine agriculture’s share
of taxes, but any method used will have definite
limitations and the results obtained must be gener-
alized and rough. Table 6.6 sets forth the retail
sales taxes paid in the State.
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TABLE 6.6 TOTAL STATE SALES TAX
COLLECTIONS BY COUNTIES

YEAR Graham  Maricopa Pima Pinal State Total
1939-40 60,400 1,538,500 734,900 174,800 4,033,100
1940-41 67,300 1,657,200 809,700 238,600 4,402,500
1941-42 78,400 2,070,700 937,200 319,100 5,343,100
1942-43 86,700 2,522,500 1,110,800 364,900 6,526,500
1943-44 96,200 3,038,400 1,320,700 361,500 7,353,100
1944-45 105,000 3,551,600 1,418,400 342,900 7,999,800
1945-46 141,900 4,548,400 1,746,600 375,800 9,673,400
1946-47 180,700 6,115,400 2,545,200 505,000 13,527,700
1947-48 220,500 7,635,900 3,241,000 705,700 16,782,500
1948-49 232,400 7,896,600 3,428,000 752,300 17,396,600
1949-50 229,200 7,555,900 3,106,500 802,300 11,000,000
1950-51 286,400 9,690,600 3,821,000 1,061,300 20,389,000
Source: Arizena Statisteial Review, published by the Vailey National

Bank, Phoenix, Arizcna.

It is difficult to determine what portion of these
taxes are paid by the agricultural dollar. Data for
taxes on farm machinery, fertilizer, equipment, etc.,
are unavailable. The indirect effect of sales taxes
paid with farm wages is also a matter of speculation,
again returning us to the unanswered question of
how far does the farm dollar go. It was stated
earlier that as a relatively large proportion of the
farm dollar was reflected in retail sales and Graph
6-C supports that premise. One might assume that
the percentage of total income accruing to irrigated
agriculture might offer the answer. However, let
us develop the entire picture a little further before
attempting to arrive at an answer.

Table 6.7 contains the assessed valuation of pump
land according to the estimate of the State Tax
Commission.

TABLE 6.7 ASSESSED VALUATION OF ALL
IRRIGATED “B” LANDS BY COUNTIES IN

ARIZONA®
(In thousands of dollars)
YEAR Graham Maricopa Pima Pinal State T@
1939 300 3,100 600 400 5,000
1940 300 3,100 700 500 5,200
1941 300 1,600 700 700 4.000
1942 300 2,600 600 800 5,200
1943 300 2,600 600 1,000 5,400
1944 200 2,700 700 1,000 5,400
1945 .. 2,700 700 1,600 5,800
1946 .. 2,700 700 2,000 6,400
1947 . unavail unavail  unavail 6,400
1948 .. 2,700 900 2,200 6,900
1949 . 2,800 900 2,300 7,200
1950 ... 3,000 1,000 2,400 7,800
1951 ... 4,100 1,100 2,900 8,800
1952 .. 4,400 1,600 3,700 10,700
Source: Statement of Comparative Values, State Tax Commission,
Arizona.

1 The classification “Irrigated “B” Lands” incl}ldes al} agri~
cultural lands using pump water as the principal irrigation
source.

In 1951 all irrigated land, both pump and gravity
water, was assessed at $39,500,000—approximately
15% of the total assessed land value in the State
according to the 1952 Statement of Comparative
Values, published by the State Tax Commission of
Arizona. However, this percentage figure cannot
be used to determine what share of State and local
taxes is borne by irrigation farmers. It might be
fairly accurate for real estate taxes but because of



unequal distribution of this land, this figure offers no
indication of school taxes paid by farmers. In some
localities farmers pay practically all of the school
taxes; in other areas they pay a relatively small share.

Because of insufficient detail in much of our tax
statistics, this accumulative method of determining
taxes paid would be inaccurate and misleading. For
our purposes it might be more accurate to examine
the overall tax picture and make some rough
calculations.

The Federal and State taxes for the postwar years
have averaged over 20% of the individual’s income
for the State. If it is assumed that agriculture pays
its proportionate share of taxes, Federal, State and
Local and if irrigated agriculture accounts for 24.5 %
of the individual income in Arizona, then it also
would pay approximately 24.5% of the taxes of the
State. As indicated by Column (3) in Table 6.8

irrigated agriculture paid almost 25 million dollars -

in State and Local taxes during the fiscal year
1950-51.

TABLE 6.8 ESTIMATED STATE AND LOCAL TAXES
"PAID BY IRRIGATED AGRICULTURE

3
g &
i g i
3’ _ ,% SEe
2 < v 3
BEE w s S8%
998 8% BES
§E un & i
< bR 2ig £a0
= SodE Ko Ee w
= CEG< IEEE =2
1939-40 31,546,000 114 3,696,000
1940-41 31,597,000 15.3 4,834,000
1941-42 32,103,000 11.8 3,788,000
1942-43 35,578,000 13.8 4,910,000
1943-44 35,445,000 13.6 4,821,000
1944-45 39,707,000 14.8 5,877.000
1945-46 46,466,000 16.0 7,435,000
1946-47 62,234,000 15.5 9,646.000
1947-48 71,651,000 17.2 12,324,000
1948-49 78,406,000 19.6 15,368,000
1949-50 82,486,000 21.9 18,064,000
é950—51 101,360,000 24.5 24,833,000
ource :
Column (1) Arizona Statistical Review, published by the Valley Na«
tional Bank, Phoenix.
Column (2) Column (3), Table 6.5.

Column (3) Column (1) x Colemn (2) x 100,

1 Based on the calendar year.
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Irrigated agriculture also paid over 26 million
dollars in Federal taxes during the last fiscal year,
as shown by Column (3) in Table 6.9 following:

TABLE 6.9 ESTIMATED TOTAL TAXES PAID BY
IRRIGATED AGRICULTURE

g
2 9 g -
i P 2%
o P <53
€57 Lo Flolt
] =3 52w g2
g o33 s5fie S558
S CeET SLEAS 2EES
1939-40 5,062,000 11.4 577,000
1940-41 6,174,000 15.3 945,000
1941-42 18,539,000 11.8 1,598,000
1942-43 33,488,000 13.8 4,621,000
1943-44 68,998,000 13.6 9,384,000
1944-45 71,282,000 14.8 10,550,000
1945-46 76,248,000 16.0 12,200,000
1946-47 75,952,000 15.5 11,773,000
1947-48 83,814,000 17.2 14,416,000
1948-49 82,128,000 19.6 16,097,000
1949-50 74,822,000 21.9 16,386,000
1950-51 106,438,000 24.6 26,077,000
1 Calendar year basis.
Source: *
Column (1) Arizona Statistical Review, published by the Valley Na-

tional Bank, Phoenix. Figures rounded to nearest 1000
dollars.
Column (8), Table 6.5

Column (2) .
Column (1) x Column (2) x 100.

Column (3)

Therefore, irrigated crops in Arizona paid almost
51 million dollars in Federal, State and Local taxes
during the last fiscal year.
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SECTION Vil
&ﬁmatecl é)conomic Wedu/t l// grounclwaler %e s Cul

The major water resources of Central Arizona are
fully developed. While additional water may be
developed in a few new areas, or brought in from
outside sources, it would appear that the existing
water supply available for irrigation is already being
used to capacity. There is no dependable surplus
of water in the central section of the State, and aver-
age annual precipitation is not sufficient to grow
field crops.

If, through depleted water resources or legislative
action, the quantity of water available for irrigation
were substantially reduced, a reduction in crop pro-
duction would inevitably result. However, it is diffi-
cult to determine the actual decrease which might
occur with varying reductions in the quantity of
available irrigation water. It would be reasonable
to assume that small reductions in pumping would
result in less than proportional declines in produc-
tion.

If it is assumed that today’s high price level is
maintained, ground water use reductions might be
partially offset by water conservation practices. A
partial list of these practices includes ditch and lat-
eral lining, reusing tail water, more timely and effi-
cient application of water, more intensive weed con-
trol, capturing and using flood water, reducing evap-
oration losses where feasible, proper watershed man-
agement to improve surface water yields, proper
leveling of fields to insure maximum benefits from
available water, the installing and maintaining leak-
proof gates in irrigation structures. An assumption
could be made that farmers would be willing to in-
vest in water conservation practices up to the value
of the water saved. In some cases, when pumping
reductions seriously threatened the continued opera-
tion of a farm, the operator would be willing to pay
~ more for water conservation than its actual worth
in water saved, in order to protect his capital
investment.

In general, a reduction in pumping would cause
farmers to reduce acreage in crops with high water
requirements and low gross values. (For a partial
list of such crops see Table 4.3, Section IV). Cotton
acreage, with its high gross value and average water
requirements, would not be affected significantly by
a small reduction in pumping. It is estimated that
the cotton acreage in Arizona today is 670,000,
which is greater than 50 percent of the total irri-
gated acreage in the State.

101

If a reduction in groundwater pumpage of 15 per-
cent is assumed, some indications of its effect on
Arizona’s agriculture can be made. Approximately
800,000 acres of irrigated land dependent upon
pump water would be affected by such a cut. Grant-
ing that many farmers are practicing water conser-
vation, it is probable that half of this reduction
(seven to eight percent) could be countered by
water conservation practices. It is also estimated
that some crop shifts might occur which would
tend to lessen the decrease in production accompany-
ing a water reduction. Crop production probably
would not decrease more than an estimated five per-
cent if groundwater pumpage were cut 15 percent,
providing prices remain high. If prices should drop
to a point where the increased production derived
from conserved water would not pay the cost of
conserving it, a greater production decrease might
result.

Inadequate data make it difficult to estimate
acreage reductions which might occur. Some mar-
ginal land would undoubtedly go out of production,
although much of it would not because of the high
investment in irrigation equipment. It is also pos-
sible that farmers faced with a water reduction,
might adopt the practice of planting every other
row in a field, which conserves water and tends to
increase the yields of individual plants.

It has been estimated by the Department of Agri-
cultural Economics at the University of Arizona
that a 15 percent reduction in ground water use
could possibly result in a seven to eight percent re-
duction in acreage planted.

If the general price level of field crops were to
drop substantially, fewer water conservation prac-
tices would be developed, and both acreage and pro-
duction would be further reduced. A 10-15 percent
reduction in production and acreage would probably
result from a 15 percent water reduction.

Again assuming high prices, a 50 percent reduc-
tion in groundwater use would have a large influ-
ence on acreage, yields, production and gross income
in Arizona. There would be a marked shift to in-
tensive farming of high value crops with relatively
low water requirements. Even this shift would not
offset the probable reduction in gross farm income
of the State. Alfalfa acreage would be reduced,
yields would be small and the estimated production




would be lowered by approximately 50 percent. Pro-
duction of small grains would be reduced, since there
would be insufficient water to practice double-crop-
ping. Also, truck crops would be reduced appre-
ciably. It is estimated that 15 of the cotton acreage
might lie fallow. Accurate estimates are difficult,
but a 50 percent reduction in groundwater pumped
might reduce the gross value of farm crops 25-30%
and irrigated acreage as much as 40%. In the event
of lowered prices, a reduction of this magnitude
would probably be accompanied by equally large
reductions in acreage and production. If it is as-
sumed taat at least 70 percent of our land is pump
irrigated, the estimated results of reduced ground-
water use on business activity can be determined. It
was estimated that a 15 percent reduction in pump-
ing would reduce gross crop value on pump irri-
gated land by seven to eight percent, and this would
result in a five percent reduction in gross crop in-
come. If we assume gross crop value in 1951 to
be $300,000,000 this would result in a $15,000,000
reduction, which is less than 25 percent of the esti-
mated increase in gross crop value in Arizona from
1950 to 1951.

A gross crop value reduction of 25-30 percent, the
estimated result of 50 percent pumpage reduction,
would decrease Arizona’s crop value by approximate-
ly 20 per cent, or $60,000,000. While this is a
large cash reduction, it should be emphasized that
the agricultural cash crop income increased approxi-
mately $77,000,000 from 1950 to 1951. (See
Table 6.4).

(The overall effect of a large reduction in ground-
water use would be considerable). The shift to high
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value crops would drastically reduce the roughage
and grain available for livestock, and probably de-
crease the number of livestock raised and fattened
in Arizona. Businesses specializing in the process-
ing and marketing of low-value, high-water requir-
ing crops would be greatly affected. The indirect
results of a $60,000,000 crop value reduction on the
national economy would be multiplied several times.

A 20 percent reduction in crop cash income, or
gross crop value, would probably reduce the total
taxes paid by agriculture proportionately. The ef-
fect of this reduction on local and state taxes might
be greater than 30 percent. Pump irrigated lands
tend to be localized in specific areas in the State.
When agricultural production is greatly reduced in
such an area, the local effect may be very large.
Specific school districts and counties supported by
agriculture would have their taxes reduced by more
than 20 percent. To find the exact reductions that
might occur would require investigation of each dis-
trict or county.

A reduction of 50 percent in groundwater use
would have a marked effect on the value of pump
irrigated land. It was assumed that 40 percent of
the pump irrigated acreage would lie fallow. This
idle land would not comprise an unbroken area, but
would consist of unused acreage on a large number
of farms. Agricultural land values, therefore, could
be reduced approximately 40 percent on all pump
irrigated farms. The only use for this land would
be to permit farmers to alternate their crop land,
possibly providing better weed control and longer
fertility of the fields.
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SECTION ViIII
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In over-all terms, the agriculture in the United
States is in a strong financial position today. Net
farm income reached almost 15 billion dollars in
1951, an increase of two billion dollars from the
postwar low in 1950. However, non-agricultural
income reached an all-time high in 1951—more
than a third above its 1947 level. In terms of
goods and services, the positions of agriculture and
industry are considerably better than just prior to
World War II, although the positions of both are
not as favorable as the current dollar figures sug-
gest. The entire national economy reflects an ex-
isting inflationary spiral. Present data indicate a
possible continuation of high income and prices for
the next year or two.

It is possible, however, that agricultural prices
might fall rather sharply, at least to support price
levels, with or without a corresponding decrease in
non-agricultural prices. The economic results of
-such a recession would affect Arizona’s existing ag-
ricultural position.

There can be two analyses of this problem: (1)
The short-term outlook and, (2) the long-term
outlook.

In the short-term outlook, farmers tend to con-
tinue production as long as their returns cover the
operating costs and pay something on their fixed
investment costs. It is assumed that most produ-
tion costs are “‘sticky,” ie. slow to adjust to price
fluctuations. Assuming 1951 estimated average costs
of production, the following table presents mini-
mum prices required by farmers to “break-even” on
various Crops.

TABLE 8.1 MINIMUM PRICES NECESSARY FOR
PRODUCTION OF VARIOUS CROPS

g Al
y & L 2&%
o R g > & gag g
5] = e $uB g Cg<
& o5y TR 2 ] 525
© i < STy Gy <
Alfalfa ... 4 tons $21.32 perton $§ 85.28 $ 85.28
Barley ... 3000 lbs. 2.68 per cwt 80.40 80.35
Grain
Sorghum - 3000 1bs. 2.58 per cwt 76.20 75.97
Cotton ... 1% Dbales 0.22 per lb. 165.00
{short
staple) = 1200 lbs.
of
cottonseed  50.00 per ton 35.00  197.00°
$200.00

1 Cest of prcduction figures for 1951. Average of Salt River Valley, 150
feot 1ift and 250 foot lift areas.
? No allowance made for return from cottonseed.
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1951 production cost figures were used instead
of 1952 data because a general farm price decline
would result in some decline in production costs. An
analysis of the citrus industry indicates that the pre-
vailing prices in 1951 represent the approximate
minimum prices necessary to keep the industry from
collapse.

The cost of water is not generally the limiting
cost factor in determining whether or not to pro-
duce a crop at a given price. It has been estimated
by the Department of Agricultural Economics, of
the University of Arizona, that the average water
cost for all crops in Maricopa County during the
period 1949-1952 equalled only 11.4 percent of
the total costs of production. However, in the
high pump-lift areas, water costs of low-value, high-
water requiring crops would determine to a large
extent “break-even” prices for these crops. The
short-term outlook does not appear to allow enough
time for drastic production or acreage fluctuations
to occur.

The long-term outlook on farm price reductions
assumes that lowered prices will require farmers to
adjust to this new economic level. It is also as-
sumed that a general price decline will occur in non-
agricultural industries. In such a situation, produc-
tion costs would decrease with the general decline
in price levels. Even so, certain production costs
including water, land tax and interest, machinery
and equipment, etc., would tend to be “sticky.” Fer-
tilizer, labor, seed, insecticides and other agricultural
production commodities would naturally react more
quickly to a general decline in farm prices. More
efficient farming operations and cost reductions,
where possible, will necessarily accompany price de-
clines, if farmers are to stay in production.

The cotton industry in Arizona presents a slightly
different problem. The problem of high production
costs is particularly serious in the Arizona cotton
mdubtry A high cost per acre structure has been
built in the cotton industry as a result of high cot-
tonland prices and the development of deep-well
areas specifically for cotton farming. Today, to be
profitable, cotton farming requires high prices
and/ot high yields. The average production costs
in the Salt River Valley, on one bale of cotton per
acre, have increased from $59.09 in 1941 to an
estimated $165.45 in 1951. This is a cost increase
of 180 percent since 1941, while the price per pound




increased only 148 percent during the same ten-year
period. In spite of the more rapid cost increase,
cotton is a very profitable crop today; the reason
for this being increased yield. The average short
staple cotton yield has increased over 40 percent
during the same period. Even this crop could be
profitably grown on farms with average preduction
costs, at a price substantially below the 1951 level.
Savings through the use of mechanical harvesting
may increase the ability of Arizona farmers to weath-
er lower cotton prices. Arizona’s flat, dry fields are
admirably suited to the use of mechanical equipment.

Lowered farm prices would have a directly pro-
portional effect upon crop value and cash income.
The effect of lowered prices on production-and acre-
age would be more difficult to ascertain. Assuming
all other costs equal, the high cost of water in the
very deep pump areas would result in these areas
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going out of production first. There is no reliable
data on the acreage of deep-lift areas, but it may be
assumed that approximately one-fifth of the pump
land in Arizona today, or 160,000 acres, might be
abandoned. This abandonment would mean com-
plete loss of permanent equipment to each farm
owner in the deep-lift area. Marginal land, with
lower than average yields or requiring high produc-
tion costs, would also be vacated. It is not possible
to accurately estimate the total acreage or produc-
tion cuts that might result from lowered prices. Ari-
zona’s farmers have a relatively steady market de-
mand for their products; raise high quality crops,
some with seasonal advantages; and have high capi-
tal investments in their land. In view of these fac-
tors, it is difficult to see any wholesale abandonment
of irrigated acreage resulting only from a decrease
in farm prices.

SECTION X
(i)conomic jn//uenceé o/ jrm'gafecl ./49ricu/fure on sS;oeci/ic Couni‘ieé

The following county data are presented to give
a brief view of the position of agriculture in each
county’s economy. Sources for most of this data are
to be found in the tables in Appendix A. No at-

tempt was made to thoroughly analyze the entire -
economy of each county, but some general economic
observations have been made.

" GRAHAM COUNTY DATA

Irrigated acreage in 1950......._.._... ...

Estimated acreage of pump-irrigated land, 1950
Total gross crop value in 1951..

Percentage comparison of county crop value to total state crop value, 1951 ...
Percent each crop was of the total county value as compared with the total state value, 1951

Value of crop production Per acre, 105 d o ettt eaa e et et e e men e meren e seaeeeean

Business indicators for 1950-51 unless otherwise indicated.

Percentage of t0tal retall Sales et e e enm e e nne

Percentage of State sales taxes collected.......ccccco....
Percentage of State manufacturing production, 1949-50

Percentage of State mining income..... ...

Total county motor vehicle registrations..

35,000 acres

. 20,000 acres
..$9,425,000

3.29%

4.3% Cotton
2.7% Alfalfa
2.1% Barley
$277

1.6%
1.4%

2.3%
0.3%
5,300

County population, 1950 COMSUS oo

Graham county is principally an agricultural
county with livestock and field crops as the prin-
cipal sources of income. Major field crops raised
in this county include long and short staple cotton,
alfalfa, barley and some truck crops. The county
is relatively small in population. Neither mining
nor manufacturing constitutes a large segment of
the economy. More than one-half of the farm land
is pump irrigated, but there has been no noticeable
expansion of irrigated acreage in Graham County
in recent years. Potential agricultural land is limit-
ed by topography and water availability, but the
land in cultivation produces a high crop value per
acre. )

Graham County agriculture seems to be quite
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stable and while land values have increased, fixed
investment costs ate not abnormally high, and price
reductions probably would not affect Graham
County agriculture as seriously as some other more
speculative areas. A reduction in groundwater use
would affect the economy of the county because of
the high percentage of pump land, but acreage and
production reductions probably would -be at a
minimum.

Maricopa County is the wealthiest county in the
State and contains about half of the State’s irrigated
acreage. The county’s industry is very diversified,
containing more than two-thirds of the manufactur-
ing production of the State and buying more than
one-half of the retail products sold in Arizona.
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MARICOPA COUNTY DATA

Irrigated acreage In T950. ..o

Estimated acreage of pump- -irrigated 1and 1950

acres
acres

435,000
304,000

Total gross crop value in 1951 ... ... ..

$138,685,000

Percentage comparison of county crop value to total state crop value, 1951 o
Percent each crop was of the total county value as compared with the total state value, 1951.

Value of crop production per acre, 1951 e

Business indicators for 1950-1951, unless otherwise indicated

Percentage of total retail sales ............................................................................................................
Percentage of total sales taxes collected.............. .
Percentage of total State manufacturing preduction, 1949-50
Percentage of total State mining income. ...

Total county motor vehicie registrations

47.2%
40.1%
58.8%
61.5%
87.7%
94.5%
58.2%
60.0%

$271

51.5%
47.5%
71.5%
1.3%
152,100

Cotton’
Truck Crops
Alfalfa
Grapefruit
Oranges
Barley
Grain
sorghum

County Population, 1950 COTUSUS oo oo oo

Although Maricopa County has a large acreage
of gravity-irrigated land, pumps supply water for
more than half of the county’s farm land. Crop
value per acre and gross crop values are high be-
cause of intensive farming practices. The county
produces over half of the State’s truck crops, alfalfa,
and barley, and most of the citrus acreage of the
State is located here.

Maricopa County is one of the oldest farming
areas in the State but has a relatively stable surface
water supply for less than one-half of its irrigated
land. High land values, dwindling groundwater

331,770

supplies and limited surface water resources would
tend to cause Maricopa County agriculture to reflect
price and pumping reductions. However, the large
number of other industries in the county probably
would minimize the effects of production and acre-
age reductions in the county.

Pima is the second largest county, in population,
in the State. The economy of this county is quite
well balanced, having a substantial portion of the
retail sales and manufacturing and mining industries
in the State.

PIMA COUNTY DATA

Irrigated acreage in L0 0o
Estimated acreage of pump-irrigated l1and, 1950, .

47,000
47,000
..$13,917,000

acres
acres

Total gross crop value in 1951

Percentage comparison of county crop value to total state crop value, 1951
Percent each crop was of the total county value as compared with the total state value, 1951

Value of crop production per acre, 108l et

Business indicators for 1950-51, unless otherwise indicated

Percentage of total retail sales .o
Percentage of total State sales taxes collected................
Percentage of total State manufacturmg production, 1949-50
Percentage of total State mining income...................

Total county motor vehicle registrations..........

County population, 1950 COTLEUS oo

Cotton, alfalfa and barley are the main crops
grown on the 47,000 acres of land under cultiva-
tion in 1951. High yields, high gross value of
crops and high crop values per acre are characteristic
of this county. There is little or no permanent sut-
face water irrigation in the county, and farmers are
completely dependent upon groundwater. A reduc-
tion in groundwater use would affect the agriculture
of this area to a rather marked degree. Land values
have increased but are pot out of line with values
in other parts of the State, and crop price reduc-
tions would have few unique effects on Pima County
agriculture.

105

4.7%
6.5%
1.5%
2.0%

$296

Cotton
Alfalfa
Barley

19.29%
18.7%
11.8%
145%
52,400
141,216

The final county to be analyzed in this report is
Pinal. This county ranks second in total agricul-
tural acreage, crop value and number of pump irri-
gated acres. Crop value per acre is very high in
this county due to the large acreage of cotton grown
here. Long and short staple cotton, barley and al-
falfa are the principal crops, although some truck
crops are also grown on large acreages. The county
is not heavily populated nor are the main sources
of income well distributed. Agriculture and min-
ing are the major income sources. Several towns
in Pinal County are primarily dependent upon either
agriculture or mining for their continued prosperity.
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PINAL COUNTY DATA

Irrigated acreage in 1950 ..o 250,000 acres

Estimated acreage of pump-irrigated land, 1950. 224,000 acres

Total gross crop value in 1951 -.$76,695,000

Percentage comparison of county crop value to total state crop value, 1951 ... .. ... 26.1%

Percent each crop was of the total county value as compared with the total state value, 1951........__. 37.7% Cotton
749 Alfalfa
26.5% Barley

Value of crop production per acre, 1951 ... $291
Business indicators for 1950-51, unless otherwise indicated
Percentage of total retail sales. ... 4.5%
Percentage of total State sales taxes collected........ .. e 5.2%
Percentage of total State manufacturing production, 1949-50 ... 2.4%
Percentage of total State mining income. . ... T 12.0%
Total county motor vehicle registrations. ... T 14,100
County population, 1950 census...........______ T 43,191
The high percentage of pump irrigated land and Of all the counties studied, Pinal would probably
the high land values existing make this county highly be most affected by fluctuations in either of the
vulnerable to price and groundwater fluctuations. factors named above.
APPENDIX TABLE 1A PERCENTAGE OF APPENDIX TABLE 3A PERCENTAGE OF STATE
RETAIL SALES BY COUNTIES MINING INCOME PRODUCED BY COUNTIES
YEAR Graham Maricopa Pima Pinal YEAR Graham Maricopa Pima Pinal
1939-40 1.9 42.5 18.1 3.4 1939-40 0.2 17.3 155
1940-41 1.9 42.0 18.4 3.8 1940-41 3.2 16.8 16.8
1941-42 1.8 44.1 17.2 4.5 1941-42 0.3 17.6 17.5
1942-48 1.6 42.9 17.6 4.6 1942-43 0.7 13.3 14.3
1943-44 1.6 45.4 18.5 4.1 1943-44 1.1 15.0 12.7
1944-45 1.5 47.0 18.6 3.9 1944-45 1.4 12.2 10.5
1945-46 1.6 48.4 18.5 3.6 1945-46 1.9 10.4 11.8
1946-47 0.8 48.6 19.0 3.7 1946-47 1.0 14.4 5.4
1947-48 1.5 49.5 20.2 3.8 1947-48 0.1 1.1 12.9 8.6
1948-49 1.5 48.7 20.5 4.0 1948-49 0.2 1.1 13.4 8.0
1949-50 1.6 48.9 19.6 4.6 1949-50 : 0.2 14 14.0 10.8
1950-51 1.6 51.5 19.2 4.5 1950-51 0. 1.3 14.5 12.0
Source: Table 6.1, Section VI. Source: Table 6.1, Section VI
APPENDIX TABLE 2A PERCENTAGE OF STATE APPENDIX TABLE 4A PERCENTAGE OF
SALES TAX COLLECTIONS BY COUNTIES MANUFACTURING PRODUCTION IN EACH COUNTY
YEAR ‘Graham Maricopa Pima Pinal YEAR Graham Maricopa Pima Pinal
1939-40 1.5 38.1 18.2 4.8 1939-40 1.6 67.1 9.2 1.0
1940-41 1.5 37.6 18.4 5.4 1940-41 1.9 64.2 10.1 1.1
1941-42 1.5 38.7 17.5 6.0 1941-42 1.8 66.2 8.8 1.1
1942-43 1.3 38.6 17.0 5.6 1942-43 1.5 75.0 6.5 0.9
1943-44 1.3 41.3 17.9 4.9 1943-44 1.1 75.3 6.9 1.0
1944-45 1.3 44.4 17.7 4.3 1944-45 1.0 80.6 6.0 0.8
1945-46 1.5 47.0 18.0 3.9 1945-46 1.6 7.5 8.3 1.3
1946-47 1.3 45.2 18.8 39 1946-47 2.2 68.8 9.0 1.6
1947-48 1.3 45.5 19.3 4.2 1947-48 2.0 67.3 8.5 1.8
1948-49 1.3 45.4 19.7 4.3 1948-49 1.8 73.0 10.0 1.9
1949-50 2.1 48.7 18.2 7.3 1949-50 2. 71.5 11.3 2.
1950-51 1.4 47.5 18.7 5.2 1950-51 Unavail. Unavail. Unavail. TUnavail.
Source: Table 6.1, Section VI. Source: Table 6.1, Section VI.

APENDIX TABLE 1B IRRIGATION SURFACE WATER DIVERSIONS FOR
GRAHAM, MARICOPA, PIMA AND PINAL COUNTIES
(Quantities in thousands of acre feet)

COUNTIES 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951
Safford Valley Diversion
total for Graham County.....100.0 151.0 172.0 122.0 128.0 149.0 70.0 52.0 40.0 168.0 €9.0 26.0
Ashurst-Hayden Diversion......155.0 295.0 372.0 357.0 287.0 200.0 84.0 68.0 71.0 260.0 116.0 47.0
7

Sacaton Diversion ... 2.5 1.4 2 . .6 8 .8 b 1 1 Bl Bl »
Total for Pinal ... . 157.5 296.4 372.2 357.7  287.6 200.8 84.8 685 71.1 260.1 1161 47.1
Pima County’
Granite Reef Diversion........ 600.0 1,240.0 1,090.0 975.0  990.0 1,000.0 875.0 670.0 680.0 805.0 735.0 530.0
Lake Pleasant Diversion®. . 20.9 92.9 102.6 18.7 40.7 35.3 7.1 13.2 4.1 26.0 12.0 0.5
Buckeye Heading Diversion®... 75.8 117.8 82.9 72.0 67.6 65.8 67.1 b2.0 40.2 389 31.9 31.6
Arlington Heading Diversion®.. 8.0 7.9 7.5 7.2 7.0 6.6 6.4 6.0 5.8 5.5 5.2 5.0
Gillespie Canal Diversion.. .. 55.0 106.7 64.8 72.1 69.8 76.5 81.0 59.6 41.0 39.1 283 M}ss.
Gillespie (Enterprize Canal).. 7.0 7.6 7.3 7.3 8.2 6.9 7.6 10.1 8.0 8.5 8.5'_ M;Ss.
Gila at Laveen Diversion ........ 5.0 6.3 4.5 6.8 6.1 6.2 2.9 Miss. 5.5 4.2 3.1% Misz.
Total for Maricopa County..771.7 1,579.2 1,359.6 1,159.1 1,189.4 1,197.3 1,047.1 810.9 784.6 927.2 824.0 557.1°

Source: U. 8. Geclogical Survey Office, Surface Water Division, Tucson, unless otherwise indicated.
1No permanent diversicn of importance. i
2 Reported on water year basis by the Maricopa County Municipal Water Conservation Distriet No. 1.
? Incomplete :
# Salt River Valley Water Users Association.
¢ Estimated by Underground Water Commission on information furnished by T. T. Harris of Arlingten Canal Company.
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APPENDIX 2.B ASSESSED NUMBER OF ACRES OF IRRIGATED “B” LANDS BY COUNTIES IN ARIZONA

County 1939 1940 1941 1942 1043 1944 - 1945 1946 1947 1948 1949 1950 1951 19562

Graham 10,0056 10,117 9,864 9,399 9,290 9,298
Mari-

copa ..216,291 215,508 113,623 192,424 192,400 198,473 198,954 198,932 unavail 193,791 201,177 209,430 210,296 217,580
Pima ... 22,596 23,796 27,793 23,810 24,016 26,010 27,406 26,625 unavail 27,803 26,380 26,380 31,581 47,089
Pinal ... 51,164 65,2909 82,7567 90,062 114,039 115,406 138,543 168,960 unavail 195,365 294,495 230,983 264,123 293,753
State

Total 872,803 358,455 282,456 383,440 411,494 407,820 428,995 470,339 482,837 507,318 615,474 563,793 530,785 594,525

Source: Statement of Comparative Values, State Tax Commission, Ariz .na.

APPENDIX TABLE 3B VALUE OF WATER WHEN APPLIED TO VARIOUS CROPS USING NET INCOME

APPROACH
(1) (2) (3) (4) (5) (6)
Return per dollar Value of Water
Value of Crop Cost of Production per acre invested in Water cost ‘When Applied to
Production per production Per Acre to Various Crops
CROP YEARS Acre for State (3a) (3b) (4a) {4b) (5a) (5b) (6a) (8b)
150 ft. lift 250 ft. lift 150 ft. 1ift 250 ft. lift 150 ft. lift 250 ft. lift 150 ft. 1ift 250 fr. lift A
Cotton 1940 $ 81.45 $ 65.94 $ 76.34 $1.24 $1.07 $17.85 $29.76 $22.13 $31.83
Short staple 1945 199.50 112.22 119.82 1.78 1.66 15.15 25.26 26.97 41.92
1% bales 1951 340.00 170.58 172.28 1.99 1.97 13.05 21.75 25.97 42.85
per acre
Alfalfa :
4 bales 1940 40.20 48.35 62.82 0.83 0.64 23.95 39.92 19.88% 25.565%
per acre 1945 78.52 67.05 77.52 1.17 1.01 19.45 82.42 22.76 32.74
1951 140.40 83.66 88.3b 1.68 1.59 17.40 29.00 29.23 46.11
Barley
3000 1bs. 1940 33.90 31.92 40.15 1.06 0.84 14.97 24.95 15.87 29.96%*
per acre 1945 57.90 42.53 48.10 1.36 1.20 12.08 20.05 16.36 24.06
: 1951 86.10 64.75 79.75 0.97 0.76 16.35 27.25 15.86* 20.71*
Grain Sorghum
3000 lbs. 1940 33.00 33.90 43.30 0.97 0.76 16.35 27.25 15.86* 20.71%*
per acre 1945 72.00 46.80 53.50 1.54 1.35 18.25 22.25 20.41 30.04
1951 90.90 63.60 64.60 1.43 1.41 11.95 19.95 17.09 28.13

% TIndicates years when cost of production under given conditions would have exceeded gross value of crops. Water value is less than water cost.
Column (2) Source: Gross crop value divided by total irrigated acreage.

Column (8) - Source: Cost of production from tables 2.1, 2.2, 8.3, and 3.4.

Column (4a) Divide Column (2) by Column (3a).

Column (4b) Divide Column (2) by Column (3b).

Colummn (5) Source: Same as Column (3).

Column (6a) Column (4a) x Column (5a).

Column (6b) Column (4b) x Column (5b).

APPENDIX TABLE 4B VALUE OF WATER WHEN APPLIED TO VARIOUS CROPS USING GROSS INCOME

APPROACH
1) @) B 5
9E2 EEe BE ?g,cc?
BEET SEES oRiC 8e.is
SE e 4 SgEE Stani
5 i3 T§ §est
Index of Relative Sl ES = L
CROPS Gross Value Per Acre Value of Crops per Acre =
1940 1945 1951 1940 1945 195
Truck Crops ......... $229.50 $532.00 $582.50 406 283 362 350 4 122 287
Grapefruit ... ... 184.50 688.00 264.50 238 356 164 256 4 122 210
Oranges ... .. 114.50 724.00 284.00 203 385 176 255 4 122 209
Cotton _..... ... 8850 109.00 331.00 157 58 206 140 3.25 99 141
Fiaxseed .. .. 3450 75.50 134.00 61 40 83 61 2.25 68 90
Barley ..o 19.00 33.50 79.50 34 18 49 34 2.25 68 50
Grain Sorghum ... 22.00 47.00 71.00 39 25 44 36 2.75 84 43
Wheat ......... S 16.50 36.00 56.00 29 19 35 28 2.25 68 41
Alfalfa .. .. 22,50 78.50 140.50 40 42 87 56 4.75 144 39
Oats covceveeaes .. 9.00 25.00 47.00 16 13 29 19 2.25 68 29
Alfalfa Seed ............ 19.50 50.50 61.00 35 27 38 33 4.00 122 27
Dry Edible Beans ... 14.50 27.50 21.00 26 15 13 18 3.50 106 17
[ 0757 ¢ SIS 11.00 16.00 22.50 19 9 14 14 3.50 106 13

Note: Average value of production for all crops was determined by a simple average of all crops listed. State Average Crop Values used to con-

struct index in Column (2) were $56.50 for 1940, $188.00 For 1945 and $161.00 for 1951. This method of determining average crop value
was used to prevent the total acreage of any one ecrop from influencing the average value per acre of all erops.

Column (1) Source: Gross .value of crop production in Table 2.6 divided by total acres of crop harvested.

Column (3) Simple average of indexes in Column (2).

Column (4) Source: Table 4.1,

Column (5) 3.29 acre feet = 100.

Column (6) Column (8) divided by Column (5).
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A Shmmary of Views Expressed and

Answers Received from Individuals

Attending Hearings of the Underground
Water Commission Held

Throughout Arizona
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A Summary of Views Expressed and Answ ers Received from Individuals Attending
Hearings of the Underground Water Commission Held Throughout Arizona

At each hearing Mr. E. Ray Cowden, Chairman
of the Commission, opened the meeting by explain-
ing that it was the purpose of the Commission to
secure the views of the people in regard to the un-
derground water situation as a basis for helping
formulate recommendations to the Governor and
Legislature. He was careful to explain that the
questions asked by the Commission’s members and
staff did not necessarily indicate the views of the
Commission, but were questions designed to secure
answers to all sides of the problem. It was also ex-
plained that each person’s statements would be re-
corded on tape and become a part of the permanent
record of the Commission.

I. General Information

1. Name and address

2. Business or occupation

3. How long have you lived in Arizona?

4. Give any personal background information that

may be of interest to the Commission.

ll. Ground-water Supply Questions

1. Do you have any wells? How many, and where
are they located? '

2. When were the wells drilled; what are the
depths of the wells and at what depths did you
find water bearing materials?

3. What was the static water level in the wells
when drilled and what is it now?

4. Was there any indication of artesian pressures
in any stratum when the wells were drilled?

5. What was pumping level when the well was
first used and what is it now?

6. What was the capacity of your well when first
pumped and what is it now?

7. Have you deepened any of your wells, and if so
what was the effect on the static and pumping
water levels and the capacity of the well?

8. Have you noticed any effect on your wells due
to other wells being pumped nearby?

9. Has the quality of the water in your wells
changed? Has it improved or increased in total
soluble salts?

10. Do you agree that to maintain a proper salt

balance in soil, it is necessary to apply more
water to the land than is required by the crops
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Mr. Bryant W. Jones, the Commission’s legal
adviser, discussed the present status of ground-water
law in Arizona and explained the principles of the
strict common law doctrine, the doctrine of correla-
tive rights or reasonable use, and the doctrine of
prior appropriation. He also explained that the 1948
Ground-Water Code was law based upon the right
of the state to exercise police powers.

Following is a list of questions that were furnished
to all witnesses as a guide to the type of information
the Commission wished them to comment on:

so that some water will be lost by deep per-
colation? Do you believe it follows that to
maintain a proper salt balance in ground-water
supply some water must be allowed to escape
from the basin to carry away excess salts?

11. On an average, what are your annual water

requirements per acre’?

12. What measures would you recommend to con-
serve water? How much could your water re-
quirements be reduced by the application of

these measures to your farming operation?

13. Do you believe arcas with a shallow water
table and needing drainage should be included

in a critical ground-water area?

14. Do you feel that the wells in your area can be
pumped indefinitely at their present rate of
withdrawal or do you believe some of the water
is coming from storage? If you believe some of
the water is coming from storage, how long do
you think you can economically continue to

pump for irrigation?

lil. Economic Questions

1. What was your cost of pumping water per acre-
foot in 1942, and other past years? What was.
your cost in 19517 What has been the relation
between your energy costs and your pumping

costs?

2. Has your cost of water increased in proportion
to the increase in prices of the crops you pro-
duce?

3. What proportion of your production costs are
for water?

4. If your water supply dropped 509%, could you

continue to operate at a profit at present price
levels?



10.

11.

Do you feel that the lowering water table will
force many pump farmers out of business if
prices continue at the present level?

To what extent do you believe the develop-
ment and increased income of your community
and county are due to the use of pump water?

If a considerable amount of the land now under
pump irrigation was abandoned, what would
be the effect on the tax base, level of employ-
ment, and general economy of the area?

What do you believe the attitude of the financial
institutions will be if the water table continues
to drop? To date, has there been any curtailment
in credit due to lowering water tables?

Do you know of any case where financial in-
stitutions have made independent check to de-
termine the availability of water for the crops
to be financed?

Do you believe agricultural lands under state
lease bears its fair share of the local tax burden?

Would you suggest that the policy of the state
should be changed to encourage the private
ownership of state leased lands?

1V. Control measures

Should legislation attempt to balance ground-
water recharge and withdrawal in present criti-
cal areas? In areas not now declared critical?

Would you recommend any type of law that
would call for a cut-back in the use of pump
water? Would you favor

(1) legislative determination of amount of cut-

back

(2) state administrative
amount of cut-back, or

determination of

(3) local option where the users in a desig-
nated local area could determine for them-
selves the amount of cut-back?

What kind of a state organization would you
suggest to administer state water laws?
a. State water engineer appointed by Governor?

b. State water resources commission or similar
body appointed by the Governor with power
to employ such technical and other employees
as necessary?

c. Any other method?

Should provision be made for the establishment
of ground-water conservation districts? Should
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these districts have the power to institute and
enforce compliance with such conservation
measures as elimination of non-economic water
loving plants, metering of wells, concrete lining
of ditches, preventing tail-water waste, install-
ing district pumps and distributing all pump
water? Should the districts be given power to
tax and issue bonds to finance the foregoing
conservation measures?

5. Do you believe there should be a general statu-
tory limit on the consumptive use of pump
water, or should it be left to the discretion of
districts or individuals?

6. Should there be priorities for the consumptive
use of ground water established by law? Should
provision be made for just compensation when
a higher priority user encroaches on the rights
of a lower priority user?

7. Should people that have drilled wells without
valid permits be allowed to use them?

8. Should there be a prohibition against the trans-
portation of water to distant land where such
use interferes with users in the vicinity of the
source of pump water?

9. Should the drilling of replacement wells be
allowed in critical areas? If so, under what cir-
cumstances and what limits should be placed
on the location of the replacement well?

10. In your opinion, what is wrong with the 1948
ground-water code? Do you believe the ’48
code could be amended to serve the needs of the
State? What changes do you believe are neces-
sary to put teeth in the code to make it work-

able?

These questions were not followed strictly through-
out the hearings. In some instances different phrase-
ology was used, and often a certain amount of back-
ground material was given, but the information
gained generally coincided with the foregoing ques-
tions.

The following summaries have been edited to
include the meanings of the questions asked along
with the answers given, rather than presenting them
in a lengthy question and answer form. Some of the
technical information and well data have been de-
leted from these abstracts for the sake of readability.
Stress has been given to opinions and methods of
administrative control, and the over-all ground-water
picture is included in the general summaries of the
hearings, appearing elsewhere in this report.




PrESCOTT HEARING
SUPERIOR COURT Room, 9:00 AM,,
SEPTEMBER 8, 1952

1. Frank Guyberg, Verde Valley, Cornville,
Arizona:

In present critical areas an attempt should be
made to balance pumpage and recharge to the area.
Looking to the future regarding water development
in this area, I think that state legislation should be
such that water users in a designated local area could
determine for themselves the amount of water that
should be pumped. State water laws should be ad-
ministered by a State Water Resources Commission
in preference to State Engineer. No statutory limit
should be placed on the consumptive use of pump
water. Wells drilled in critical areas without valid
permits should not be pumped. There should be a
prohibition against transporting water out of an
area when it interferes with users in the area. In
regard to the 1948 ground-water code, I think it was
t00 lax to serve its purpose here in the Southwest.
“I think the "48 code needed a lot of tightening up
if we are to conserve the underground resources of
the state, and feeling definitely as I do in the matter
of prior rights, it is folly to continue to drill more
wells when there isn’t enough water to supply those
we already have.”

After living along the Mogollon Rim for 40 years
I think one of our biggest problems is the increasing
growth of underbrush, junipers and phreatophytes.
These plants use great quantities of water that would
otherwise go on down our streams. “Just as an €x-
periment we straightened out 2 small length of ditch,
took the willows and cottonwoods off, and I frankly
say that with six users on the ditch this is the first
year in 30 years that we haven't had to trade water.
There was plenty of water for all of us.” We are
losing the use of our range and our water by allow-
ing noxious growth to spread on our ranges and
river bottoms.

2. Geo. S. Hill, City of Prescott:

Priority rights should protect the first users of
water on some sort of a percentage basis and the
balance left for industry and new-comers on the same
basis. 1 have continually and unsuccessfully main-
tained that the problem of pumping in excess of
recharge should be solved by the U. S. Government.
“] have maintained that as long as we are 34th in
capital wealth and about third in per capita spend-
ing, some day the state of Arizona will be in trouble.
I believe the same thing on water.” We can’t pump
more water from the ground than is put back without
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running out eventually. In an area where the forma-
tions are deep and considerable amount of water is
in storage, it is more of an economic problem as to
what level pumpage and recharge should be balanced.
In some cases there may be advantages t0 using the
water in excess of recharge.

3. Floyd Hawkins, farmer, Chino Valley, Arizona:

Indicated that during pumping in the summer his
wells had a smaller discharge and a greater pumping
lift. Also each year the static water level dropped
some. If his water supply dropped 50%, the opera-
tion would be unprofitable. The income of the
community is 75% dependent upon pump Wwatcr.
A cutback in pumping would probably raise taxes
on some lands as other land was abandoned. In some
areas state agricultural leased lands do not bear their
fair share of the tax burden, and, therefore, private
ownership of these lands should be encouraged. “In
most critical areas 1 think there should be some
legislative attempt made to balance the water re-
charge and withdrawal, taking into consideration
that recharge varies from one year 1o another. 1
would favor a water fesources COMmission with
representation throughout the state from different
areas that would come under the law,” to administer
any water code. Favors local option for determining
any cut-backs in use of groundwater. Providing for
the establishment of ground-water conservation dis-
tricts is all right, so long as they are not given power
to issue bonds and tax the district.

Believes cities should have right to water for
domestic use, but that industry should have no better
right than agriculture. Wells illegally drilled should
not be used and water should not be transferred out
of an area when it interferes with the users in the
area. Replacement wells should be allowed. The
1948 code did not have enough teeth in it, but with
proper administration it could have been more ef-
fective than it has been. “I am of the opinion that
we should start over, rather than amend or change
the *48 code.” In answer to the question as to whether
he felt the State Land Commissioner had been given
funds enough to properly enforce the 48 code, Mr.
Hawkins replied, “Well, I think that with any appro-
priation we should have a better job than we've had
so far.” Does not believe one law or one regulation
can fit the entire state; however, a commission could
administer a state code to fit the needs of the various
areas if the code was properly written.

4. Robert Koikhefer, farmer and rancher,
Big Chino:

He does not believe any ground water shortage
is possible in his area. “T am opposed to any legisla-



tion that would include that particular area in an
underground water code.” I believe that the water
under a man’s land belongs to him just like his
house.

5. Sherman Hazeltine, banker, Prescott:

“I can remember very clearly when Chino Valley
depended entirely upon the gravity water from the
dams and it was an up and down proposition. When
you had good years, people prospered out there, and
when they had bad years, they suffered tremendous-
ly, and so this is an area which very clearly shows
the importance of pumping water in our rather small
agricultural situation as compared with the large
areas in the southern part of the state.”

Abandonment of land under pump irrigation due
to a cut-back in pumping would have a material
effect on our tax base. “We do not know of any cri-
tical situation here, so peither my own institution
nor any of the others so far as I know, have shown
any concern regarding a depleted water table. There is
another economic factor which certainly should not
be over-looked, and that is if due to a national con-
dition there is an extraordinarily high price for a
given commedity, such as has been obtained in the
past few years, we can in this state over-develop and
be economically sound at a given time, but then
when a price control is dropped we find that we
have lots of homes built, lots of land leveled, and
a tax economy based upon that, which for some-
thing entirely beyond our control, can over night
become relatively valueless.” '

Local option to me is the American way of hand-
ling anything like cut-backs in the use of pump
water. A state water resources commission should
administer state ground-water laws.

6. Herbert D. Rees, farming, Chino Valley:

Resident of Arizona for 29 years. The wells in this
area draw down during the summer pumping season,
but return during the winter. “I don’t believe there
are any wells in Chino that have a very definite
effect on any other well. The wells all lower together.
I don’t believe the wells in our area could be pumped
indefinitely; however, I think they could be pumped
- a long time without depleting the water completely.
About a third of the cost of production is water. If
prices stay at present level it would be quite a while
before anyone would have to stop pumping because
of a lowering water table.”

“I don’t suppose that in some areas the state
leased land bears its fair share of the tax burden,
and I certainly think that state lands, state agricul-
tural lands, should be put under private ownership.
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“I don’t believe that there should be legislation to
attempt to balance the ground-water recharge and
withdrawal.” All land should be entitled to the
water under it. However, if it becomes necessary to
cut down on pumping, I believe that in each area
all cultivated land should have its proportionate
share of the water.” Land that hasn’t been under

_cult:vation before should have the right to develop

wells and use its proportioned share of the water.
“I den’t belicve in prior appropriation.” Cities should
not be allowed to take water from a farming area.

Wells driiled without valid permits should not
be used, but replacment wells should be allowed.
Transportation of water for industry or other use
should not be permitted for long distances. "I don’t
think there has been sufficient funds appropriated
to properly administer the 1948 code; however, 1
do think that the code is a little too lax, but I be-
lieve that it would be quite workable if it were given
a fair chance.” I would favor a water resources com-
missicn to administer state water law with a pro-
vision for local option to take care of a local situation.

7. W. M. Beveridge, Forest Service, Prescoti:

“The primary objective of the Forest Service is to
protect watersheds. If we can do anything in the

-management of these lands to get the water into the

soil so that it will again be put to beneficial use,
we're really doing the job that we were hired to do.”
The elimination of undesirable vegetation, which is
a heavy water consumer, would be helpful.

8. Stewart Hall, Skull Valley:

Recharge and withdrawal should be balanced on
a percentage basis. Control should be by local option.
State ground-water laws should be by a state water
commission. Wells drilled without valid permits in
critical areas should not be allowed to be used. Re-
placement wells should be allowed. Economics would
eventually take care of excessive pumping; however,
this would cause a bad situation due to an inflated
tax base. “The Commission or engineer or whoever
he is should have a little discretion in allowing min-
ing of water, we’ll say, where it is economical.” Try to
protect what we've got before we develop a lot of
new areas.

9. Charles H. Orme, cattleman, Mayer:

Resident of state for 60 years. We have small
basins in our area and we must depend directly on
rainfall each year to replenish our ground-water
supply. Areas with a shallow water table or needing
drainage should not be included in a critical ground-
water area. “There is no question but what the lower-

ing of the water level will eventually turn a great
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deal of land back to desert. It is just a matter of how
fast you want to eat your cake. Qur agriculture is
certainly very important, and if it were greatly cur-
tailed, business in the cities and the whole economic
structure would suffer. I would think that for the
good of the state that some forced curtailment is
necessary. How much I wouldn’t offer to say, but
we should gradually come down on a curve to
approach the amount of replenishment.”

If considerable irrigated land was abandoned due
to a cut in use of pump water the tax base would
shift over to other business, affect level of employ-
ment and whole economy. “Banks to date have done
a very good job. When everybody was in wild panic
last winter after the Supreme Court’s first decision,
the banks took it very calmly and did a great deal to
quiet matters down.” Private ownership of state
owned agricultural lands should be encouraged. In
areas that are not now declared critical, I think there
should be a very close study, because they can easily
become critical. Controls of ground-water use should
be by a combination of local option and legislation.
Administration of ground-water laws should be
handled by a commission. “I should think provision
should be made for establishing ground-water con-
servation districts; however, I wouldn’t want to say
whether they should have the power to tax and issue

bonds.”

I don’t think you can set any rigid limits on the
consumptive use of water. Wells illegally drilled
should not be used. Old wells should have more

priority than recent wells. Transportation of water

any great distance is not a good idea. Replacement
wells should be allowed. The 1948 ground water
code was so general, it amounted to almost no code
at all.

10. J. Lester
30 years:

Sanders, Chino Valley farmer for

Pumping at the present rate could be continued
indefinitely if no new wells were put in; however,
due to the depth of water in the undeveloped areas
I'don’t believe there will be many new developments.
“I think nature has just about regulated the prob-
lem.” Eighty-five percent of the income of our com-
munity is dependent upon pump water. “If we ran
out of pump water, all I can say is that the land
would be sold for taxes. State agricultural lands
should be sold at public auction to highest bidder.
Attempts should be made to balance pumpage and
recharge in critical areas. The cut-backs should be
done on a local option basis. Administration should
be by local committees working with the state engin-
eer or whomever the state would appoint.” I don’t
think it would be a good idea to have water con-
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servation districts with power to tax and issue bonds.
Wells drilled in critical areas should be required to
have a valid permit. “I think one should be prohib-
ited from taking water from one basin to land a few
miles off.” Replacement wells should be allowed. 1
don’t know much about the "48 code, but I do know
one thing: it was too late when they started working
on this code and they didn’t give it enough thought.
I think it would be just as much of a jolt to cut back
pumpage immediately in areas where pumpage ex-
ceeds recharge as to run out of water.”

11. Everett Brisindine, Chino Valley farmer:

Water could be conserved by installing concrete
ditches and taking more care in applying the water
to the land. Areas with a shallow water table should
not be included in a critical area. We can see the
water level going down and if it gets too deep it
won't pay to pump and in time some farmers will
go out of business. Private ownership of state agricul-
tural leased Jands would be a good thing. “I'm kinda
inclined to think that the water under your land
should belong to you and if you want to pump some
of it out, that should be your privilege.”

If a cut-back is necessary, you'd better treat every-
one alike. Amount of cut-back should be worked out
by a local group and a state commission. Enforce-
ment of a ground-water code should be by local
government. Wells illegally drilled shouldn’t be al-
lowed to pump. When one user of groundwater
comes into an area and by pumping water interferes
with the supply of an existing user, he should be
compensated for the damage. No one should be
allowed to pump water and transport it out of an
area when it interferes with users in the area of the
source of water. Replacement wells should be
allowed.

12. John A. Thompson, Williamson Valley,
cattle grower:

Has artesian pressure in wells that forces water to
surface, but uses pumps to increase quantity of dis-
charge. Districts that need drainage should not be
put in a critical area. A lowering water table will
eliminate those farmers whose costs are high. People
farming state leased land should be required to buy
the land. “T believe you'll have trouble setting up
legislation that will pertain to every district in the
state.” The state should provide for conservation
districts on a local option basis. A state water com-
missioner responsible to the Governor would be
better than a commission. Water conservation dis-
tricts with the power to tax and issue bonds is
dangerous. Transporting water out of an area is all
right if it does not interfere with users in area of




source. Replacement wells should be allowed. The
1948 code needs to be amended and revised. "I
believe that when our critical period is over, if its
ever over, and I don’t mean critical for water, I mean
our entire structure is released from the critical world
situation that we're in today, and our demand for the
products of these farms, especially your Salt River
Valley farms, drops back more to where it used to be,
that you won't have such a mad rush to pump water
out of those deep wells down there. The law of supply
and demand has worked a long time, and I think
it will wind up operating here. I don’t believe you
can set up an artificial stimulant to a man who is
in too deep a water area, or he has the wrong kind
of land, or he’s the wrong kind of operator. I don’t
believe you can hold him on his feet. With the
population increase in this state, even with national
recession, the demand on water in the Salt River
Valley is apt to increase rather than decrease.”

You are going to have to regulate the use of water,
not on a prior right basis, but proportion the water.
Development of groundwater in undeveloped areas
should be encouraged. Industry should not have a
priority over agriculture in the use of water.

13. Joseph C. Hickerson, Scil Conservation
Service, Prescott:

A great saving in water can be made by prevent-
ing loss of tail water, lining sandy ditches, leveling
land and better application of water. The people are
in favor of transporting water from the Colorado
River so they are not against transporting water un-
less it interferes with users in vicinity of the source
who have a right to the water. The water table in
Chino Valley is receding about 2 feet per year.

14. Gerrie McGowin, Prescott:

The destruction of leaf life on the watersheds is
responsible for the decreasing rainfall. The destruc-
tion of junipers and other vegetation decreases rain-
fall and increases damage by insects.

15. John McLernon, Ex County Agent, Yavapai
County:

“As County Agent I've listened to farmers for
over 15 years discuss their problems in regard to
control measures. I'm sure that the operators of the
land, the great majority of them, much prefer local
centrol; however, I feel that there has to be a super-
structure of state control in order ro make local con-
trol work.”

Qutside of cattle grazing our agricultural produc-
tion would not amount to anything without supole-
mental pump water. "I don’t have any faith in hold-

115

SRP953

ing a water table at a definite point any more than
I have faith in holding a lake out here three-fourths
full, as some of the folks used to talk about. If you've
got water and you need it, use it. If we need cotton,
hay and alfalfa, we're going to use the water that's
available if we can get it without going broke.”

A commission to administer a ground-water code
would be better than a commissioner. I don’t think
the 1948 code was vicious or bad legislation. The
people of Arizona forced its passage by popular de-
mand. They limited its effectivness by popular de-
mand. Some people that wanted something done
didn’t want much done. The same problems will be
faced when you try to amend it or make a new one.

16. Jack Humphries, Bard Ranch, Kirkland:

State leased agricultural lands would be better off
under private ownership. Recharge and withdrawal
should be balanced. Administration of ground-water
laws should be by a commission. Ground-water con-
servation districts should come under a state water
resources cemmission. Wells drilled without valid
permit should be subject to penalty or their use re-
fused. Replacement wells should be allowed. The
main thing necessary is to put teeth in the 1948 code
so as to change the disposition and temperament of
people using water so that they look on the state of
Arizona and its resources as something which is
simply loaned to them to use to the best of their
ability and pass on to future generations.

CoTTONWOOD HEARING
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17. Tom Pollock, rancher, Flagstaff:

Resident for 35 years. Domestic water should have
priority over all other uses. “I feel that the fellow
who was using the water first should have the right
to that water, even if something else could put it
to better use, unless the new industry coming in
would be able to buy out the smaller fellow. Ground-
water control should be by state administrative deter-
minaticn, with the local areas working with it.” There
should be a state-wide commission with technicians
and legal advisors, but there should be a local man
to work with the commission and explain local prob-
lems. Local people would rather have some say in
ground-water controls, rather than have controls
forced on them by a state agency. Wells drilled with-
out valid permits should not be used. A replacement
well should be allowed as long as it wasn’t for an
abandoned well. I would much prefer the lessee of
state agricultural lands to purchase the land, then
the tax burden wouldn’t be put on surrounding land.




18. Kenneth Waters, Rim Rock, rancher:

Believes wells can be pumped indefinitely as areas
suitable to farming are widely separated. Industry
should be in the same boat as any other user of
underground water. At the present time, the Verde
Valley could not, by any stretch of the imagination,
be considered a critical ground-water area. For fur-

ther expansion of the valley, we will have to turn’

to underground water, as all of the surface waters of
the Verde River have been apporpriated.

“The people of the Verde Valley want to protect
their future and their land and would be very loathe
to see any legislation passed that would remove from
the people of this valley the right to determine the
use of that water at least until such time as they them-
selves had determined that it was a critical area. If
workable, I would feel that a cut-back should be de-
termined by a local group operating within the frame-
work of a legislative vehicle that was set up for them
in advance.”

In the case of a man that drilled a well under the
1948 code without a valid permit, I believe a court
would have to decide. The law may not be constitu-
tional. Transportation of water to distant lands should
be allowed, provided legal rights to the source of the
water have been acquired. Favors private ownership
of state leased agricultural lands.

19. H. Herbert Mefzger, rancher, Cottonwood:

Native of Arizona. Eradication of bank growth,
concreting ditches, and establishing grass cover in
place of brush on the ranges would conserve water.
Pressure should be put on Forest Service and Indian
Service to get brush eradicated on their ranges. En-
courage policy of moving state leased agricultural
lands into private ownership so that they can be
taxed. As long as there is just compensation to the
individuals directly harmed, industry must take its
place out here along with agriculture. I think that
the previous group that was exploring this problem
arrived at the only workable solution in this cut-
back thing. A blanket cut would be neither fair nor
workable. A mixture of state administrative deter-
mination and local option should be used in deter-
mining any controls. Prior use must be given some
consideration in a water code. Administration of
a water code should be by a Commission with some
sort of prcvision for a local voice in it. The first
violation of the 1948 ground-water code should have
been carried to court. Something definite should be
done about violations.

Transportation of water away from its source is
the most important problem facing the Verde Valley.
“It is enirely feasible for, say the City of Phoenix,
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to purchase land in the valley and pump it into the
Verde River to be delivered in Phoenix.” Any legisla-
tion should furnish protection for the individual area.

20. Guido Mariani, farmer, Cotfonwood:

Resident of area for 45 years. We never had any
water trouble until this year. This year the water
went down 20 feet. A new well for irrigation a half
mile away was drilled 1200 feet deep, and I believe
it is lowering my domestic water well. Ground-water
controls should be by local option. State leased agri-
cultural land should be privately owned. Ground-
water law should be administered by a water com-
mission. Wells drilled without valid permits should
be stopped from pumping. Replacement wells should
be allowed to replace water used before.

21. Frank Commiskey, rancher, Cottonwood:

Resident 6 years. Suggest that state leased agri-
cultural land be transferred to private ownership.
Doesn’t believe industry should have priority over
agriculture, but makes an exception of mines and
public utilities. Believes economics will regulate
pumping in critical areas, and thinks that is best
method of solving problem. Administration of a
code by a Commission with local representation
would be preferred. People should comply with 1948
water code. Replacement wells should be allowed.

22. Wid Fuller, rancher, Camp Verde:

Believes in conserving water at its source by eradi-
cation of useless brush, trees, etc. A program to do
this should be financed by State and Federal Govern-
ment. State should encourage private ownership of
state leased agricultural lands. Believes resources
should be used to the advantage of the greatest
number. If industry could use water and benefit more
people, I'd be 1009% for it. A water code should be
administered by state-wide board with local repre-
sentation. Wells drilled without valid permits
shouldn’t be used. Transporting water out of an area
should not be permitted when it interferes with users
at the source. Replacement wells should be allowed.
The 1948 code was too slow to act. Needed more
help and money for its administration. A new code
should be based on doctrine of prior appropriation,
regardless of how this court decision comes out.

23. Lindsay Loy, farmer, Cornville:

Native of Arizona. The noxious growth in the
Verde watershed should be destroyed. State leased
agricultural lands should be brought under private
ownership. Agriculture should come before industry
in 1ts right to use water. Administration of a state
ground-water code should be by a state-wide water




commission with separate basins set up as advisors.
Replacement wells should be allowed, but a well
abandoned for five years or more should not be
replaced.

24. Dale H. Girdner, farmer, Cornville:

Resident for 45 years. I think water should be used
where it falls. This reduces evaporation and gets the
water into the underground faster. Water should not
be transported out of an area. Wells drilled without
valid permits should not be used in critical areas.
Replacement wells should be allowed.

25. Kel M. Fox, rancher, Sedona:

More and more of the snow-fall has been held up
by brush and jack pines and never reaches the ground.
Only 5% of the moisture that falls ever reaches the
ground to be used for irrigation. Means should be
found to reduce jack pines to pulp and profitably
use them.

If industry wants to locate, it should pick a site
where water is available, rather than take if from
agriculture. State land should be released to private
ownership. I believe in so far as possible that cut-backs
should be determined on a local basis rather than on
a state basis. “You will probably find it necessary to
have an overall state administration of some kind to
correlate the policies in the various basins; however,
I'd like to se€ the enforcement of any law which you
would recommend be pretty much left up to local
option.” The administration should be independent
of any presently constituted state department. The
1948 code should be enforced. I certainly wouldn’t
want to see water rights purchased here and the
water sent down to Phoenix, or any other place. It
would materially hurt the tax situation up here.
Doesn’t believe the 1948 ground-water code did any
particular good or harm. “If your committee deter-
mines that to the interest of the state’s economy we
have to have a code, I hope you'll recommend one
that will have a little teeth in it. . . . I hope you
gentlemen, in making your report to the Governor
and legislature, will recommend that any such area
as ours will have little or no restriction, at least at
the present time, on drilling irrigation wells. I feel
that we should have the opportunity to develop just
as other areas to the south of us have already devel-
oped, bearing in mind that our development shouldn’t
exceed the amount of water your scientists tell us is
under this ground.”
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26. William R. Bourdon, rancher, Snowfiake:

Came to Arizona in 1921. I have five irrigation
wells in the Hay Hollow District. This is an artesian
area, but the wells are pumped to get an adequate
supply of water. There is a strong recharge there,
but the wells haven’t ever come back to their original
capacity. In my opinion, we have all of the develop-
ment now the water will maintain. All flowing wells
should be equipped with shut-offs so that they do
not flow when they are not needed for irrigation.
Ditches in sandy areas should be lined with concrete
as soon as farmers can afford it.

I believe we are entitled to a law that will protect
us the same as the surface water users. My impression
1s that when they've reached a cut-back stage, they've
let the thing go too far. In areas that have not yet
become critical, the law should be such that cut-
backs would never be necessary. Administration of
ground-water law should be by a water resources
commission. Ground-water conservation districts
would be all right, but doubt the need for taxing
powers. Replacement wells must be provided for.
The 1948 code was to stop drilling in critical areas,
to avoid, in non-critical areas, the necessity for having
to adjudicate cut-backs. If the law could be admin-
istered to that end, I would be happy with it.

27. J. R. McEvoy, banker, Holbrook:

Resident of the area for 30 years. Farming is im-
portant to the business of the district. As this is a
livestock area, I would not like to see any law that
would prohibit drilling wells for livestock. Control
should be by local users of the water.

28. A. C. Whiting, farmer and business man,
Holbrook:

From what drilling we've done, we believe we
have an ample source of underground water. I cer-
tainly hope you don’t try to stop us down in the
valley here. I've heard rumors that the Salt River
Valley would like to curtail drilling up here; that
they thought it affected their water down there.
Restrictions may be necessary after more water is
developed. Local control would be better than ad-
ministration from Phoenix. A water commission
would be better than a state water engineer. The
commission could compile data for future use in the
various counties and carry on investigations that
would be helpful. Flowing wells should be con-
trolled. I think as much as 2,000 more acres could be




irrigated on the south side of the Little Colorado
River, west of Holbrook.

29. V. P. Richards, newspaperman, Joseph City:

Native of Arizona. So far as we can determine,
our wells in this area have an indefinite supply of
water. I'm not too familiar with what the state gets
for its agricultural leased lands, but I doubt that it
would be equal to taxes on private lands. I think the
state would be well advised to encourage private
ownership of state agricultural lands. The so-called
critical areas in the state probably are not as critical
as they are painted to be. I wouldn’t recommend any
type of law that calls for cut-backs. If any cut-backs
are necessary, it should be done by local option.
Ground-water conservation districts should be volun-
tary and not compulsory, and they shouldn’t have
the power to enforce anything to the extent of penal-
ties. There should be no statutory limit on the use of
pump water. An individual should have the same
right with his ground water that he has with respect
to surface water.

I don’t think you can write a code to fit the whole
state. I don’t like the idea of having to get a permit
to drill a well. There is a posibility that if we have
a law that inventories annually all of the water
pumped that our enemies will use it against us in our
negotiations for Colorado River water.

Uncontrolled flowing wells should not be allowed.

30. Virgil Flake, rancher, Snowflake:

The underground water and recharge seems to be
adequate for our land. The control of salt cedars in
this area would conserve some water. Industry should
not have any priorities over agriculture. Local people
should settle their own problems. The underground
water originates on the surface, so I don’t see why
you couldn’t use the same rules as apply to surface
water. Water should not be transported out of a
critical ground-water area for use elsewhere.

31. Eari Platt, aitorney, farmer and Ex-Legislafor,
St. Johns:

There should be encouragement of private own-
ership of not only state leased agricultural lands, but
grazing land, both federal and state. I believe the
state would receive as much revenue from the in-
terest off the revenue of the sale of the lands as they
now get from rent without nearly the administration
cost. I think that eventually the situation will be
reached where the courts will say that you own the
water under your land, and you can use it as long as
you don’t take the water from underneath your neigh-
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bor’s land, which is the substance of the correlative
rights doctrine. “Now if this is true, you'll possibly
have the question between agricultural interests and
other interests (mining and manufacturing) that
they may have to compensate the owners of the land
according to the amount of land they're causing to
be idle by reason of their pumping in excess of the
actual acreage occupied by their industry.

I'm very happy the legislature did not try to pass
any ground-water legislation last session in view of
the muddled-up legal situation. “I doubt if you can
do anything till you find out the basic rights the
courts are going to say belong to the landowner.
Then you're going to have to write a law that recog-
nizes those basic rights, whether you like it or not.
We've gone so far without any law that you now
have to pick up and say what are the basic rights
and then write a law that recognizes the basic rights
that the courts say you have.” Different situations
exist throughout the state; however, I think as far
as a basic law is concerned, it's going to have to be
the same for the entire state. “I'm inclined to think
that if you have to reach a stage of cut-back that
for several reasons it’s going to have to be done
locally.”

I don’t know that it makes much difference
whether we have a state engineer or water commis-
sion to administer state ground-water laws. I have
no particular objection to the land commissioner, as
we have it now. “I don’t think he can do the job
that is probably necessary with the present finances.”

If the *48 code meant anything, I would presume
that anyone that drilled in a critical area without a
valid permit wouldn’t be entitled to acquire rights
on the well so drilled. Water should not be trans-
ported from one basin into another without specific
authorization. Replacement wells should be allowed.
The 1948 code was the best we could get at the
time. I introduced a bill that passed the Senate but
not the House that I think was better legislation. It
was strictly a moratorium. In other words, it would
stop all drilling in critical areas until such time as
an investigation was made, on which we placed a
time limit. Maybe the ’48 code can be amended to
get the law you want; however, if you start out on
the theory of correlative rights, maybe you're going
to have to start over again.

Does not believe much danger of critical area
developing in his district, due to limited areas suitable
for irrigation and the fact that the wells would have
a six months’ recharge period each winter. Flowing
wells should be controlled to prevent waste of
water during non-use periods.
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32. Rex Hunt, farmer, Holbrook and Hay Hollow:

Has three wells and states the water level is defin-
itely lower now than when wells were drilled. Water
conservation can be accomplished by controlling
tlowing wells and leveling land. I think we should
have some protection as I feel we have a very small
basin.

Industry and agriculture should be on the same
basis when it comes to rights to the use of under-
ground water. I think the law should provide for
determining in the various localities what constitutes
a critical area. I don’t think each critical area can
be judged on the same basis.

A state ground-water law should be administered
by a commission, but control should be by local
boards. Replacement wells should be allowed.

33. Ben R. Hunt, farmer, Holbrock:

Resident of the state for 60 years. Pumps in ar-
tesian area. Pumping by neighbors affects artesian
well, but as soon as pumping stops, well flows again.
Artesian wells should be controlled. Doesn’t believe
state leased agricultural land is carrying fair share
of taxes, and should be put into private ownership.
Industry shouldn’t have a priority over agriculture
for the use of ground-water.

I think we should have a law that would prevent
the necessity of cut-backs. Areas now over-developed
should be cut back by a state law administered by
local option. Water should not be transported out of
area of source. Replacement wells should be per-
mitted. The 1948 code was a step in the right direc-
tion.

34. J. D. Hansen, farmer, Joseph City:

Native of Arizona. There doesn’t seem to be any
water shortage in this area, but I think at some future
time there is a possibility of its being over-pumped.
‘We need some protection so that if area becomes over-
developed, we can stop further drilling. Individuals
should own the agricultural land rather than rent
it from the state, but there should be a limit on the
amount that any one person can buy from the state.
Controls should be by local option, but I don’t know
if it will work. Maybe we’ll have to have a state
law. A state water commissioner should administer
state ground-water code. Prior users of water should
have some protection. I don’t think water should be
transported out of the area of its source; however,
it should be put to use on the best lands.

Replacement wells should be allowed.
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35. D. P. Ward, rancher, Snowflake:

Resident since 1932. I am of the opinion that we
are pumping from storage and recharge combined. I
think State leased land should be privately owned.
Cut-baks should be handled by local option. Water
conservation districts should not be compulsory. Re-
placement wells should be allowed to service original
land irrigated.

36. Arch Isaacson, farmer, St. Johns:

Native of Arizona. State leased agriculture lands
should be privately owned. I believe a state water
commission could best administer a ground-water
code. Agriculture should have priority over industry.
Those who have drilled wells without valid permits
should be made to comply with the law. Replacement
wells are all right.

37. Sam A. Walker, well driller, Springerville:

At the present time we haven't drilled enough
wells or drawn the water table down enough to know
what our recharge is. I don’t think we are drawing
on our reservoir at all at the present time. I don’t
think we have any critical areas at all. Due to our
short growing seasons and our large recharge area,
it's doubtful if we ever use all the water we have.
There is more water than tillable land.

38. Jefferson B. Hunt, farmer, Snowflake:

Resident of state 35 years. I feel that the necessary
legislation should be enacted to protect ourselves
when and if we need it. A local body could keep an
eye on the situation with some technical help from
the state. Believes in a state water commission as
long as all areas are represented on it.

39. W. C. Shelley, postmaster, farmer and
business man, Joseph City:

I believe the water is not in an underground lake,
but is flowing from the north and south toward the
Little Colorado River. The water coming from the
north seems to be very salty, but that from the south
is good. I'm afraid that if we pump too much on the
south of the river, it will let the salty water come in
from the north.

40. Lewis K. Armsirong, Soil Conservation
Service, Holbrook:

Has lived in the area 9 years. Old wells and salty
wells should be plugged from top to bottom to pre-
vent contaminating good wells with salty water. The
continued use of stored water will result in economic
ruin in some areas. What is good for the most people
in the long run is best for the individual now. The




tact still remains that the principle of optimum pro-
duction on the indefinite period and the security of
the state’s economic system depends upon the long-
time water supply, which is governed by the long-
time recharge rate. We think in this country the re-
charge area is along the Mogollon Rim and on this
side where we have great areas of cinder beds over-
lying Kaibab limestone and is a source of good quality
of water. It is my belief that if a commission was
formed and empowered to make studies and gather
information about the underground situation which
could be made available to the people, drillers and
others, they would go a long way in solving the
problems. Whatever law is passed should be ade-
quately financed.

The 1948 code was inadequate and under-financed.

41. Lee Griner, rancher, Snowfiake:

I am in favor of a ground-water code in the state
tat would be possible for us to participate in up
here. Don’t favor any kind of law that would be
mandatory or would be administered entirely from
Phoenix, or for any other office in the state. The law
should provide for local option.

42. Hollis L. Palmer, Forest Supervisor, Holbrook:

Resident of the state for 2715 years. The manage-
ment of the watersheds is a very important factor in
our water supply. Grass is a much better medium of
percolation than juniper, jack pines and brush. I
feel that the jack pines would be good for a pulp
industry. However, steps should be taken to prevent
loss of water by contamination due to a pulp in-
dustry. It might be economically feasible to offer a
small bounty to any manufacturer of pulp based on
a per acre basis. It would be much less than the cost
to stockmen of eradication, but would still be some
inducement to get the industry into the state.

SAFFORD HEARING
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43. Guy Anderson, atforney, Safford

I'm an attorney for the Gila Valley Irrigation
District. I was born and reared in this county. We
divert our water from the Gila River by gravity and
it is supplemented by irrigation pumps in times of
low tlow in the river. There apparently is nothing
very uniform about our underground formations. We
have about 550 wells pumping that produce from
100 g.p.m. up. Most of these wells are under 100
feet in depth.
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I own a deep well that was drilled in 1928 to
about 3700 feet. It has produced about 2500 g.p.m.
out of a 4" casing since 1928. The temperature of
the water is 138 degrees. The water from the well is
very salty, but we mix it with oher water and irrigate
with it. Many wells have a high salt content which
increases as the water level is lowered. The high

salt content of the pump water makes it necessary to

use more water to keep the salt flushed out of the
soil and allow seed germination.

Last summer we over-pumped and practically ran
out of water. Last January we had some good rains
and the washes and river ran and our wells recharged
and we have had a pretty good supply of water this
summer. A lot of this pumping will take care of itself
if the cotton price drops 50%.

In periods of drought, I've never seen an irriga-
tion district yet that kept the water levels up in the
surface reservoirs and didn’t use it. Now we have
an underground reservoir in places all over the state,
and in this period of economic high, we don’t hesi-
tate to go down and pump it out and use it as though
it were a surface reservoir and make money out of
it. Pumping costs have decreased due to cheaper
power supply and the use of natural gas. In our area
I don’t believe there is anything that ground-water
legislation could do to help us. The thing that looks
most unfair to me is in some areas people with
sufficient capital can come in and lower the water
level and deprive those there almost to the right to
make a living.

If the people in Maricopa and Pinal counties want
some type of state ground-water law, let them have
it, but it ought to be sort of enabling legislation of
some kind that will let them regulate themselves. I
think it should be written in any law that when a
basin is classified, and there is a canyon or defile that
the water passes through, then it should not be con-
sidered as a part of any other basin. There should
be as little state control as possible; the problem
should be left to the local people. It would have
taken more people than the State Highway Depart-
ment has to administer Senate Bill 66 proposed by
the last water committee.

Phreatophytes are using more water from Safford
to the Coolidge Dam than we use in this valley for
irrigation. If we knew how to control these phreato-
phytes, I think we’d be trying to something about it.

44. Mark Bliss, Superinfendent of U. of A.
Experiment Farm, Safford:

Submitted data on analysis of water in experiment
farm well. Total soluble salts reached around 4000
p-p-m. with a high sedium percentage as the pump-



ing lift in the well increased. The high salt content
in the pumped water increased the amount of water
needed to keep flushing the salts out of the soil.
“I really feel that whether any legislation to control
pumping is put in, I think very definitely there
should be an office to correlate and gather continu-
ously water information.” If we are exhausting our
water supplies, of course there are several ways of
evening it up. One of these is to let economic con-
ditions take care of it. Of course, that is the thing I
think we are afraid of, and the reason you fellows
were set up as a board to try to work something out.

45, Jim Smith, farmer, Central:

Lived in state 60 years. Conservation and re-use
of tail water would save water. A cut-back in the
use of pump water would have a material effect on
the tax rolls and people employed. Putting state land
under individual ownership is a good trend if it
doesn’t get into too few hands. I don’t think a law
can be passed that would be fair to present land
owners that would balance pumpage and recharge.
Prior wells should have no right better than new
wells in any ground-water code. If the Supreme Court
decision that was rendered had stayed in effect, there
would not have been enough courts or attorneys to
ever take care of all the cases. Any laws passed should
be based on local option. No law should allow one
county or area to put restrictions of water use on an-
other county or area. Administration of a ground-
water code by a water resources commission with
representatives from the various localities would be
best. The principle of correlative rights gets closer
to solving the problem than any water code. “The
1948 law is so unconstitutional that they could never
get by with trying to enforce it.”

46. A. E. Jameson, Safford:

If there is any regulation of the ground water
it should be handled locally. There should be no
blanket law or control passed for the state that would
apply to this valley. Let the local irrigation district
board select the regulating officers and engineers.

47. Clayton Hakes, banker, Safford:

“The small wells in this area have been a life
saver in making crops. Without them we couldn’t
have got by the last 10 years. Any ground-water
code should be administered by local irrigation dis-
tricts.

48. Allen Waikins, forest supervisor, Safford:

The ground-water situation in this area is not
ideal or adequate. There is a need for control of
phreatophytes and noxious plants, but research is
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needed to find practical methods. Ground-water con-
servation districts could be used to an advantage.

49. J. D. Lee, farmer, Safford:

Deepening wells would not increase water supply
unless they went to 2000 feet or more. “In my
opinion this valley is regulatory in itself so that
locally we can handle the underground situation.”
Thre are 200,000 acres of sait cedars in Graham
County that use a lot of water. We've got to face
up to the fact that there’s got to be some limit to
the amount of underground water and new develop-
ment, or else we're going to wreck the agricultural
economy. The longer we put it off, the tougher it’s
going to be. When I was first here there were no
tamaracks. Now they are spread over a wide area
and still increasing.

50. W. B. Mattice, farmer, Pima:

Discussed events leading up to the passage of
Senate Bill 56 creating this Commission. “I feel that
if the state could sell off its agricultural lands, the
state as a whole would be better off in general for
taxation purposes.” I might say here that I also served
in the legislature when the 1948 code was enasted,
but I felt that it was a matter of local concern. A state
code would be best administered under a commission.
As far as the 1948 code was concerned, that was
passed because we felt that we had to pass some-
thing to satisfy the Governor.

51. Thomas Maddock, Secretary, Gila Valley
Irrigation District, Safford:

I have lived in the state all of this century and
have been interested in water for the past 30 years.
I served 8 years on the Colorado River Commission.
It was the endeavor of our Board to try to show that
this district is different from other districts. We
haven’t had any pump boom here or developed any
great additional areas because of high prices. We
have opposed a water code for 12 years for the simple
reason that it would hurt us. “We do not need a
water code.”

He made a rather lengthy statement to prove that
the ground water that would enter the Gila river
from their area was very small, probably not over
5 or 69 of the total water. One fear of ground-water
legislation was that it might prevent draining with
pumps, areas with a high water table that were being
ruined with alkali. He explained that their artificial
flow back into the river due to surface diversions
and application of the water to the land exceeds by
many times the natural discharge to the river. Using
U.S.GS. figures, he explained .that there was suffi-
cient water in storage to last the state 20 years at




its present rate of use if its distribution coincided
with the areas of use. With all of this water in
storage, why shouldn’t we draw on it?

When an operator with a big plant moves in
and can pump water cheaper than the little fellow,
let him pay the additional amount necessary to com-
pensate the little fellow for his additional cost of
pumping, but don’t prevent the use of this estimated
60,000,000 acre-feet of water in storage. It would
not be an easy job to regulate, but it seems to me
to be the fair thing to do. Regardless of whether you
pass a code or not, your economic code will be there,
and you can’t repeal or suspend it. He pointed out
some of the dangers involved in declaring ground
waters public, such as the danger of Federal control
and loss of our right in the water of the Colorado
River. “I want to state one thing more—We are
inclined up here not to tell you people down below
what to do in the hope that you’ll reciprocate.”

52. O. W. Claridge, farmer, Duncan:

We have 4700 acres of decreed land and 67
pumps. Our conditions are similar to the Safford
valley. Conservation of water is economically forced
or controlled by the cost of water. All the land in
the area is now developed; therefore, not much need
for increasing the amount of pumping. No attempt
should be made to balance pumpage and ground-
water recharge. Nature and supply and demand will
take care of problem without regulation ; however, if
any regulation is ever necessary, it should be on a
local option basis. I wouldn’t favor any federal or
state control whatsoever. I believe in the prevention
of waste of everything including water.

53. Waldon J. Lunf, farmer, Duncan:

There .is no evidence of artesian pressure in our
area. We pump to supplement our gravity supply of
water. There are no deep wells in the area. Any
controls should be handled by local option. If some
state organization is set up to work with ground-
water problems, a commission with a representative
from each county would be best. Our use of water
may have increased some due to a shift to commercial
vegetable production, primarily onions.

54. Gene O'Dell, farmer, Franklin:

Agreed with statements of Mr. Claridge and Mr.
Lunt. Believes their ground-water basin is separate
and distinct from any other basin in the state. “Pre-
sonally, I'm not in favor of any kind of control, be-
cause I believe in our atea we can work the things
out for ourselves; likewise, we wouldn’t want to tell
someone in some other district how to control their
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areas.” The economics of cost of pumping and prices
of commodities will govern the use of pump water in
critical areas.

I don’t believe in priorities or prior appropriation
of ground-water.

55. R. E. Elledge, Duncan:

Takes a live-and-let-live attitude toward the water
situation. If some people want priorities, controls or
a ground-water law, it would be all right as long as
it could not be put into effect in his community ex-
cept on a local option basis. Water conservation dis-
tricts might have too much authority; therefore, not
in favor of them. There should be no restrictions on
drilling replacement wells.

WiLLcox HEARING
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56. Walter Holland, rancher, Dos Cabezas:

We are concerned with the fact that the water in
our stock wells and domestic well is going down.
There are a lot of big irrigation wells below us and
we're just wondering if the big wells aren’t deplet-
ing our water. " I believe it would be to the advant-
age of the state as well as all the citizens if they did
encourage private ownership of state leased lands.
I have been trying to buy some for 515 years, but
I don’t believe they will sell until we get a law
through giving the state the right to withhold min-
eral rights.” I do feel that there should be legisla-
tion to protect every area of the state in the future
against excessive development and taking out more
water than is put back by our normal rainfall. The
most practical way of solving the ground-water prob-
lems would be by a law to provide for state admin-
istrative determination. '

57. Mark Bliss, Ex-County Agent, Cochise Couniy:

Gave a general statement of the background of
studies made in Cochise county and outlined the
general geology of the aera. At the present time,
there are some 20 to 25,000 acres producing crops
in the county, or about 50 to 75,000 acte feet of
water being pumped for irrigation. I made an esti-
mate at one time that a top of around 25,000 acres
of irrigated land in Sulphur Springs Valley would
be the limit of their water supply. Believe that if
prices stay at present levels, there could be more
expansion and the people keep in business for a
long time. I wouldn’t know wether this area has
been over-expanded or not. “I would say the sanest
thing in this area would be to hold down the expans-
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ion until you know, till they’ve had a chance to make
engineering studies and determine whether its going
to be over-developed or not. I wouldn’t advocate a
cut-back for this area.”

In an area like this, it might be necessary to study
the ground-water situation to find out where develop-
ment could be made without affecting existing pump-
ing operations. If there is any possibility of getting
our quick run-offs into the underground, it would
be a worthwhile type of conservation.

58. Gene Anderson, farmer in Kansas area,
Willcox:

A native of the area. Leveling land and prevention
of tail water waste best way to conserve water. At
the present time, I believe we've reached probably
more than our annual recharge in the amount of
water that’s being pumped.”

I have very definitely noticed a change in ability
to pump water since the increase of land in produc-
tion. “I certainly believe that some sort of control
measures should be instigated to at least stop the
increase in irrigated acreage until we determine
whether we’re going over our recharge.” I would
favor local control, but don’t believe it would work,
so I think there should either be legislative or state
control. Wells drilled without valid permits should
not be used. Believe the 48 code would have to be
amended to make it workable. The farmer should
be compensated if a city finds it necessary to take
his water. Improper installation of wells has caused
considerable loss in pressure in our artesian aquifers.
There should be provisions in the law to stop this
waste.

59. William E. Balcome, farmer, Willcox:

Native of Arizona. The water cost is about 25 %
of my production cost. I believe I could still operate
if the water dropped 50%. I know that lowering
the water table would put some farmers out of busi-
ness. A cut in the use of pump water would de-
crease the value of land, reduce amount of state
taxes and cause considerable land to be returned to
grazing. “I'd like to see a policy of definitely making
private ownership of state leased agricultural lands.”
I believe in prior rights for users of ground-water
and don’t like the 48 code.

60. Robert G. Folk, farmer, Kansas settlement:

Proper leveling of land will conserve water. Some
of the water is coming from storage. A water code
to conserve and protect the water of the state should
be enacted. State administration of water laws should
be a water resources commission or similar body.
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Restrictions on ground-water use should be by state
administrative determination with local consulta-
tion. Provisions should be made for the establish-
ment of ground-water conservation districts. “If a
whole area can attract people who will put in more

- acreage and if there is a sufficient amount of water
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at a greater depth to do so, then it's better for the
area to have that economic lift.”

Replacement wells should be allowed. I think
legislation should be included in the next code that
would require industry to purchase enough land
where water is now being used to take care of their
water needs.

é1. Tom Green, farmer, Kansas Seftlement:

Came to Arizona in 1939. A survey of this water
should be made to see what we've got and then
development should stop when the amount of re-
charge is all developed. If restrictions are necessary,
the theory of prior rights should not be used. The
owner of the surface has a right to the water under-
neath. Replacement wells should be allowed on
land already in cultivation. Tail water waste should
be prevented. Ground-water conservation districts
with power to issue bonds and levy taxes are all
right. People within a local area should be able to
agree on what should be done for that area.

62. Charles Kemper, attorney, Wilicox:

Gave some discussion of water law and concluded
that the reasonable use or theory of correlative rights
is what we are going to come to. Efforts should be
made to conserve water by lining ditches, prevent-
ing tail water waste and reasonable application of
water. The last committee of the governor’s never
gave this area any consideration. Definitely, we are
an area and must be considered. The old English
common law doctrine to me is impossible. When the
water under a piece of land is moving, it is impos-
sible to say it belongs to any definite piece of land.
The passage of an adequate water code will prevent
this area from becoming over-developed as is the
case in other areas of the state.

63. John Saylor, farmer, Elfrida:

A resident of Arizona for 62 years. “None of my
pumps have lowered since I started 15 years ago.”
I don’t think we should have regulatory measures
enacted by the legislature to regulate pumping. I
think control should be left to local option.

64. Brent Mott, farmer, Hereford:

Located in a narrow valley in the upper San
Pedro. Wells are in an artesian belt. No one in area




concerned over water situation as there is not enough
tillable land for over-development of supply. Not
over 3000 acres in whole valley could be farmed.

é65. A. W. Steagall, farmer, Elfrida:

Came to Arizona in 1943. At present I wouldn’t’

be in favor of a code unless it was administered local-
ly.” New developments in my area have not affected

my pumping.
66. R. F. Burnett, farmer, Elfrida:

Resident of state since 1910. I'd rather have the
right to drill a well than have a lot of wells. I know
they are going to pass some kind of a code and I'm
not too much in favor of it.” The man that has been
in an area for a long time should have some prior
rights. I haven’t entered this race to drill wells, but
I don’t want to be deprived of the right when I do
want to drill.

67. Marshall H. Barnes, San Simon, farmer:

Resident of San Simon for 40 years. Operates in
an artesian area but the pressure has dropped to 10
teet below surface. The lowering water table won’t
force any farmer out of business at present prices.
Maybe 60% of the community income depends on
pump water. State leased lands should be under
private ownership. I'm not in favor of a cut-back
in our area. Administration of a water code should
be left to local people with possibly some guidance
from the state. In case of a cut-back, it should be on
a priority basis. Wells drilled without valid permits
should not be used. Replacement wells should be
allowed. Argiculture should have priority over in-
dustry in use of ground-water.

68. George Berry, farmer, Elfrida:

Water level has gone down some. The recharge
is probably less than what is being drawn out. Don’t
believe any control measures needed in Cochise
county at present time. "I don’t have much con-
fidence in anybody taking care of me but myself.”
Controls may be necessary up by Casa Grande, Eloy,
etc., but down here where we’re pumping, why we're
just closing up one end of a hole and it's running
out the other end. Why control us, when just a little
South of us there’s no control? (Mexico)

69. E. W. Powers, farmer, San Simon:

A resident of the area for two years. If the area
is ever restricted it should be voted in by the local
people. There has been quite a bit of increase in land
put in in the Jast two years, but there seems to be
plenty of water. I am not worrying about over-de-
velopment affecting my water.

124

SRP962
70. Fred Watits, farmer, San Simon:

A man should be entitled to buy a piece of ground
and farm it and werk it to suit himself, and I think
the state should build a law where each individual
community could call on it at any time they felt
they needed that law. I'm thinking of enabling legis-
lation that would allow us to call on the state and
they would immediately take steps to curb drilling
and developing any new ground that might hurt us.
A state agency to study the ground-water situation
in the different areas would be desirable.

71. F. E. Woolery, farmer, San Simen:

_Resident 5 years. “I see no immediate danger of
a critical area at San Simon. However, I think we
should have some regulation of some kind that we
might start from, administered by the local com-
munity. The fact that my well was drilled in 1919,
I don’t know why that should give me a priority over
the next fellow, other than I should be allowed a
number of acre-feet according to the amount of land
I have. I think it would be fair for them to curtail
a certain amount of mine as well as the rest of
them.” Control should be done locally with guidance
from the state. My wells haven’t been noticeably
affected by new development.

72. J. W. Pratt, farmer, Willcox:

Resident since 1949. I sold out and left the Pecos
Valley in Texas to avoid the race of deepening wells
and setting my pumps deeper. This race could have
been avoided had there been proper legislation. “I
think our district could, however remote, arrive at
the same condition providing steps are not taken.
I think the Stewart District now is developed up to
the recharge capacity of the district. I don’t think
we can develop much more, if any, before we pass
the recharge.” '

I would favor a combination of local and state
administration. A ground-water law should not be
based on the principle that the water under the
land belongs to the land, because the water origin-
ates elsewhere and percolates under the ground.
There should be some protection for the prior user
of the ground-water.

73. Jesse Williams, rancher, San Simon:

Resident 40 years. I don’t believe there is enough
land in the San Simon valley to ever cause it to be
critical. Control should be by state legislation and
governed by reports from local committees. Admini-
stration should be entirely by local committee, but
legislature should appoint a four or five man com-
mission from different districts around the state.



74. A. H. Armsfrong, farmer, Willcox:

I feel that we are drawing from storage rather
than recharge, as the water level is going down two
to three feet per year. “I feel that further develop-
ment should be stopped in this area.” At present
we could stand a 25% increase in pumping costs.
Each locality should have a board to adjust water
use.
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SanNTA CrUZ CouNTY SUPERIOR COURT ROOM,
SEPTEMBER 22, 1952

75. Col. Gil Procter, rancher, Nogales:

There are a lot of people in this county that are
definitely of the opinion that a lot of our water here
is going to waste. Last year the question of making
Santa Cruz County critical from Nogales to the south
end of Baca Float was raised. At the hearing before
Mr. Lane, there was so much opposition to creating
a critical area that the question was dropped. At the
time we were of the impression that the people
down further in the valley wanted to have this end
declared critical so that no more wells could be dug
here and the water would be available to them.

From a study we found that there was very little
acreage left, suitable for cultivation and this was
our reason for not being a critical area. I think we
should have control of some kind throughout the
state of Arizona, and I was very definitely in favor
of the proposition that was put up by the Gover-
nor’s committee last year. Eventually, we’ll have to
have control throughout this end of the county, but
I don’t think the time is ready for it. I think the
main control should be on the people that come
in from the outside and try to make a quick buck.
They use up the water and then leave the country.

I feel that a control that benefits the most people
is a good control. I don’t think you can satisty every-
body. Community interests should be foremost. I
think regulation should be on a statewide basis. Re-
gulations should be set by the legislature, and if
that were done, we could obviate the selfish inter-
ests trying to get in their plug for their own. A lot
of people think you should not have any control
and a lot think that they own the water under their
land and it’s all right for them to take out all they
want and to hell with the other guy further down.
I think an agreement should be made with Mexico
and some means made whereby they could be limited

- to so much water and the rest of it could be allowed
to come over here. ’

“My water rights are the oldest in the state—the
oldest continually operated ranch in the state. I
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would feel that I was not hvrt at all if the state
board put a control on me and allowed me to grow
cotton on my acreage but say Now, you can’t use
more than so much water,” provided they gave me
sufficient water to grow my crop.” In the Santa
Cruz Basin I feel that the withdrawal is exceeding
the recharge, but in the southern part of the basin
I don’t think we are exceeding recharge.

Believes water commission should have some con-
trol over price of power for pumping.

76. H. G. Chermin, Mayor, Nogales:

Resident for 29 years. It seems to me that con-
servation is the only answer to the water shortage,
but conservation has to be at the level where it is
wasted. You can’t cut everyone alike. State control
would be favored over local control. By local con-
trol, a few would get the benefit and the majority
lose. Water code should be administered by a 28
man commission—two members from each county,
with one to represent the cities and one to represent
agriculture. Flood waters should be salvaged. I be-
lieve something is now being done to the Santa
Cruz River through the International Boundary Com-
mission in working out an agreement for the division
of water.

77. E. R. Clark, farmer, Tumacacori:

Resident since 1935. There should be some pro-
tection to prevent a city from pumping out a prior
users water supply. The water level has lowered due
to less run-off and increased pumping. I believe we
are overpumping and should have controls that
would stop new wells and new development. Local
controls are better because the local people are more
familiar with their immediate problems. I don’t be-
lieve there is any need for a cut-back in my area.
The water hasn’t gone down much in the last couple
of years. I feel that if the mesquite were eradicated,
considerable water would be saved. Instead of one
big dam on the river, I would suggest several smaller
ones on the tributaries. State ground-water law
should be administered by an engineer elected by
the people.

78. Deil Miichell, Mgr., Citizens Utility Co.,
Nogales:

A dam down here would definitely control the
waste and that’s one of the big problems in this end
of the state. I don’t know how the controls should
be set up. I think you'll have to get people who
know more about it than the average person does.
I would think the best would be state control with
guidance from the individual counties. I don’t think
local control would be practical. Whoever adminis-




ters a state code should be qualified; you just can’t
appoint a commission or engineer without qualifica-
tions for the job. That's my objection to the election
part.

79. Herbert Merryweather, State Senator
and rancher, Tumacacori:

I am presenting views as an individual. I think
you gentlemen should give serious consideration to
a dam on the Santa Cruz River. It’s my opinion that
it would stabilize our water table and be of benefit
to all people down stream. “I also think you people
would be wise to make recommendations concern-
ing a possible treaty with Mexico insofar as water
usage is concerned from the Santa Cruz River.”
Regarding the term “selfish interest,” I think that
every farmer in Arizona had a selfish interest, an
enlightened selfish interest, and that’s the reason
this commission was appointed in the first place,
so that all our selfish interests could be considered
and balanced out and some decision made as to what
would be a proper method of controlling our water.
I think there is a great deal of danger involved in
the possibility of having state control over your
water table and over your water distribution, and
it is something that should be analyzed and con-
sidered very seriously.

“I think that by organizing voluntary groups of
conservation districts throughout the state that you
may be able to realize a tremendous saving in water.”
I do not favor the election of a commission. The
commission members should be appointed by the
Governor, with the consent of the Senate. All
counties should be represented on the Commission.
“I think your municipalities come first and I think
your industries are after all basically a part of your
municipalities.” The cities have a very serious obliga-
tion to the men whose land and water they appropri-
ate. The idea of a city just going up and taking over
a man’s land and giving him what the city thinks
right and proper is very much incorrect. I think the
land should be properly evaluated and a man paid
in accordance with true values of that land or water
which is appropriated. A dense mesquite growth will
use as much or more water than the same acreage
put in cultivation and farmed to cotton. Legally, you
can never overlook some sytem of prior rights in
a ground-water law.

80. Tom A. Heady, rancher, Patagonia:

They talk about the Santa Cruz heading in the
valley out there and going into Mexico and then
back into Arizona at Nogales. One thought that
hasn’t been mentioned is that with all the big pumps
being put in on ranches on the headwaters of the
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Santa. Cruz that within two years you won’t have
to worry about the water at all—they’ll have it. "I
think the underground water from the head of the
Santa Cruz River to the town of Santa Cruz is just
about out as far as coming this way.” In late years,
we just haven’t had the rainfall.

I don’t favor eradicating water-loving plants.

81. Gilbert Sykes, Forest Service, Nogales:

The main job of the Forest Service is to main-
tain the upper levels with a fairly decent cover so
that the water is clean. Mesquite encroachment
should be stopped. Grass cover is more desirable
in retaining water. In the northern part of the state
juniper is just as bad as mesquite. Small dams tech-
nically placed would probably get considerable re-
charge. “I think we are using water in the upper
Santa Cruz basin about two or more times as fast
as it goes in, and the further down you go, it in-
creases.” Something very definitely should be done.

I don’t know whether you could economically
balance recharge against withdrawal, but some check
should be established. I think the smaller basins of
the Santa Cruz are pretty well connected. Ground-
water control should be on a statewide basis, but
I think the local areas should have at least a com-
mittee whose ideas should be weighed in the determ-
inations. The state organization should be selected
like this commission. Experts from various fields
should be on the Commission.

82. Meade Place, farmer, Amade:

Mesquite should be eradicated. I feel that there
should be a statewide commission such as this, with
members possibly from every county, and also the
possibility of a three man board from each county to
handle local conditions and present them in turn to
the State Commission. The 1948 code doesn’t seem
adequate. All users of ground water should have an
equal right.

83. Roger D. Morris, forest supervisor, Tucson:

“It is true that if you could replace trees like oak,
junipers and mesquite with grass you'd probably get
larger revenue from the additional grazing of the
grass and get a greater delivery of water. Our ex-
periment station shows that proper manipulation of
the watersheds can increase delivery by approximate-
ly 159%.” The cost of this eradication would prob-
ably be uneconomical unless you can find some way
of using these trees to help pay the cost of their
removal.

“On re-seeding I'll say this . . . until you get to an
elevation of 6,000 feet where you have from 22-24



inches of rainfall, I don’t believe your range re-
seeding is going to be very successful. The Forest
Service could operate a program of conservation
which might be recommended by the Committee.”

Doubts if recharge wells would be a practical
means of recharging the ground-water supply.

84. Gene Egan, Producers Cotfton Oil Co.,
Phoenix:

Believes we will have to depend on an over-all
control for the state, due to fact boundaries of
ground-water basins can’t be definitely defined. The
man before me mentioned that it may not be eco-
nomical to remove water-using plants. “Are we sure
that it’s economical to draft a water code, develop an
administrative body, establish a police force, and at
the same time gain enough in savings to make it
worthwhile, or would we be just as well off to let the
economics of pumping water take care of the problem
itself? It’s just a thought; I'm not recommending
either one of the two, but I think before any water
code is established, we’ll have to seriously consider
whether that is the best thing to do for the state. I
think we’d all be interested in a stabilized enterprise,
if it could be stabilized at a level that would be pro-
ductive to a rather large population of Arizona.”

It wouldn’t take a ground-water code to put some
cotton farmers out of business if the price of cotton
dropped a third.

TucsoN HEARING
TucsoN Crty HALL, SEPTEMBER 22-23, 1952

85. Carlos Ronstadt, farmer and rancher, Amado:

Native of Arizona. As president of the Santa Cruz
Underground Water Users’ Association, he presented
a written report giving the views of the Board of
Directors of the Association. He also presented a
report by S. F. Turner, “Underflow of the Santa
Cruz River,” which was designed to prove that the
water under the Santa Cruz River lowlands from the
Mexican border to Tucson is an underground stream
and subject to appropriation under the laws of the
State of Ariozna.

Speaking for himself, Mr. Ronstadt stated that
he thought the cost of pumping water had increased
as the water table receded. However, according to
US.G.S. records the water table had only dropped
8 ft. over the past ten years. I would say that better
than 90% of the potential farm land has been
developed in the upper Santa Cruz area.

“I think that a combination of prior and correlative
rights should be followed so that the people who
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came in later, not knowing what the situation was
and put their money in would not be put out of
business. I think that any legislation that is enacted
should be over a long term, maybe ten years with
a gradual retirement to bring back, maybe, some of
the land so it won’t put anybody out of business at
once. But I don’t think that should be done until all
other means are exhausted.”

“Domestic and municipal use should have prior
rights, but they should not be allowed to take it,
especially where there are underground streams,
without paying for it.” Industry should have a right
equal to agriculture. “I envision a district formed
legally under the laws of the state of Arizona em-
bodying cities, towns, utilities, farmland, and enter-
ing into cooperative agreements for the purpose of
conserving water, with teeth provided for enforce-
ment by state law.” I would think that legislation
that would require a cut-back should be by state ad-
ministrative determination. If a ground-water law is
passed, I would favor that it be administered by a
Commission, appointed by the Governor and ap-
proved by the Senate. The Commission should have
power to employ an engineer and such employees as
necessary. State leased lands should be handled in the
same manner as any privately owned land. No more
development of state leased lands should be allowed
in critical areas. Indian lands should cooperate in
the same program and have the same rights as any-
body else. “Simply because it is Federal land and has
not been developed, is no reason why they should
have any prior rights to any water.” Areas with
gravity water should be governed in the use of
underground water the same as 100% pump users.

86. Keith Wualdon, Continental, Pres. Farmers'
investment Co.:

Our company operates 3600 irrigated acres 25
miles south of here and 4400 irrigated acres 8 miles
south of Picacho. The feeling is that any further wells
south of Tucson that are drilled now are taking away
from an existent supply. The amount of water now
being withdrawn from the Santa Cruz Valley from
Nogales to the Rillito Narrows is in excess of the re-
charge at the present time. “I am, however, equally
sure in my own mind that the opportunity does exist
in this valley if the proper effort is undertaken and
executed to develop the recharge to the point where it
is equal to the present output.” This should be done
by concrete lined ditches, applying water so there is
no tail water loss, and increasing recharge by properly
locating small check dams where the aquifers will
absorb water readily from summer flash storms. This
work should be done by the people who are interested
in controlling their water supply by bonding them-




selves to the extent necessary to do the job. “I don’t
like government subsidies myself.”

I'm confident it’s only due to an excessive take-out
upstream as compared to what it was 30 years ago
that has helped lower the wells on the Continental
farm. "My feeling is that there shouldn’t be any pref-
erential right distinguished for industry or agricul-
tural or metropolitan areas. I don’t think anyone will
fight or argue with the right of the municipality to
buy water, but I think most farmers would fight
vigorously any municipality taking water that under
the law was already appropriated as I feel is the
situation here in this Valley.”

There will never be a way to regulate underground
water in Arizona to keep everybody happy. If we
do not regulate the use of underground water, we’ll
go as long as we can afford to pump and we can all
suck air at the same time. I think the real future of
Arizona is the Colorado River, and that’s the only
source. California has lots of other sources.”

“Personally, I would prefer to have no legislation,
and as an individual, farm and operate our farm and
take our chances on the water supply under our
property.” I think, however, for the good of the state,
we will have to have water control and enforcement
of the controls should be left to local districts if pos-
sible. A state administrative organization may be
necessary, but I wouldn’t know whether the members
of a Commission should be elected or appointed. The
plan worked out last year by the Governor’s commit-
tee is all right for an over-all state policy.

8. Carl Pistor, well driller, Tucson:

Resident of Tucson since 1916. The underflow of
the Santa Cruz River does not follow the surface
stream. You are pumping some from storage, but
not at an alarming rate. A water code could be
locally policed. The ’48 code should be modified.
Industry and agriculture would come under the same
classification as far as preference is concerned.

88. C. F. AlHfillisch, farmer, Sahuarifa:

My water level has dropped about 8 to 10 feet
since 1946. “I don’t know much about the 1948 code.
I don’t like it because there are wells being drilled in
critical areas where it’s supposed to be prohibited.”
I think there is adequate water in my area. I'm in
favor of restrictions. It’s got to be some type of state
legislation with an engineer at the head and with a
local committee to cooperate with the state engineer.
Any cut-back should be by local determination. Prior
users should be favored, but not to the exclusion of
others.
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89. Phil J. Martin, Jr., Water Superintendent,
City of Tucson:

“We're pumping from an area that is heavily
pumped both from the standpoint of water used for
domestic purposes and in certain areas in competition
with agriculture. Our water table has dropped con-
siderably in the last ten years and is continuing to
drop. We think there should be some restrictions
made. The area should be declared critical to pre-
vent further marginal land being brought in.” The
old users should have some preference. “I know that
the recharge must equal the withdrawal or some-
body’s going to be out of water. I think this should
be done in every area, within the possibilities and
limits of endeavor. In some areas it is certainly going
to be impossible in the foreseeable future to balance
recharge and withdrawal without virtually elimi-
nating the agricultural economy of those areas.”

90. E. M. Furrey, Superintendent of Flowing Wells
Irrigation District, Tucson:

“I am very definitely in favor of having restric-
tions. I don’t think the *48 code has affected con-
tinued drilling, as I can see. If they are going to keep
on drilling, I don’t see what good the code it.

“In Flowing Wells area there doesn’t seem to be
any possibility of determining an underground
stream. In our thinking all underground water is the
same, and should be considered the same, whether in
an underground stream or not. I think the situation
is more serious for all of us than was peinted out
yesterday. I feel that in the event of restrictions in
this area, all should be on the same basis with some
priority based on date of drilling.” The state should
set the policy for cut-backs, but the actual work
should be done by the local organization. All users of
water should be on the same basis. If one type of
user needed more water he should buy sufficient
land to get it. Conservation practices should be used
to save water.

91. Dr. Robert H. Forbes, retired University
Professor and legislator, Tucson:

Resident of Tucson for 58 years. Delivered a talk
in which he outlined various methods that the City
of Tucson could use to increase its water supply with-
out taking water from agriculture. He expressed the
belief that bringing in outside water from the San
Pedro River and Tombstone miges to the city would
have a three-fold benefit. First it would secure reve-
nue from its sale; second it would prevent putting
farmers out of business, thereby allowing agricultural
revenues to come in the town; and third it would
promote growth of the city and increase taxable
values. It would also drain the deep bodies of water




under the town of Tombstone, and probably allow
continued mining operations there.

92. Joe M. King, rancher and farmer, Marana:

He expressed the belief that they also had an un-
derground stream in the Avra and Altar Valley. Has
tear of what will happen to water table if city of
Tucson puts pumps in tie Avra Valley. (Other state-
ments to be made at Marana hearing).

93. Lee Gardner, civil engineer, Phoenix:

“The engineering association believes strongly in
and have recommended a strong ground-water law
—one that will recognize or establish some sort of
prior appropriation schedule of things with known
amounts, known values to each user, some scheme
that you are trying to work out.

“It’s been a little bit in the discussion of yesterday
and today that the municipality is anxious to take
water away from farmers, and I don’t believe that is
the condition. It’s to the city’s interest that a strong
law be established as much as possible like surface
waters with prior appropriation and beneficial use
as the primary consideration. The municipalities will
then be able to deal with individuals who have es-
tablished rights in- purchasing additional rights as
they need them.” Under the present scheme of things,
the city of Tucson cannot buy a water right from
anybody along the Santa Cruz as there are no estab-
lished rights to the ground waters.

MARANA HEARING
OFFICE OF CORTARO WATER USERS’ ASSOCIATION,
SEPTEMBER 23, 1952

94. Joe M. King, rancher and farmer, Marana:

The static water level has lowered from 128 feet
in 1915 to 150 feet at the present time in my im-
mediate area. I haven’t noticed any effect on our wells
from our neighbor’s pumping. I feel that we are
pumping from an underground stream. I believe the
source of our water is from both the Avra Valley
and the Santa Cruz River. The prior user of ground-
water should have first right in use. Given the facts,
I don’t think we would have any trouble organizing
and governing ourselves. “I definitely believe in
letting the local groups handle their own problems.”
In critical areas, there would have to be a state law
to have any effect. I would favor local people deter-
mining the amount of cut-back. “I feel that if any
municipality goes into any area and takes that water,
it should pay for it.”

Both municipalities and farmers could conserve a
ot of water by using better methods. Eradicating
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phreatophytes and other practices could have con-
siderable saving effect. Prefers that these practices be
undertaken at local level rather than at the state
level. '

“I don’t think the '48 code was a code at all. I've
heard of wells being drilled regardiess. If their wells
weren't drilled with valid permits, they shouldn’t be
allowed to pump them.”

95. Fred Davis, Tucson, Cortaro Water Users'
Association:

Presented data regarding static water levels, pump-
ing levels and the general pumping characteristics on
the Cortaro Water Users’ Association project. He
described their pumping areas as being divided into
the Cortaro unit which lies along the Santa Cruz
River southeast of Rillito Narrows and the Marana
unit which lies northwest of the Narrows. In the
Cortaro unit, the water level has dropped 28 feet
since 1937. It is my understanding that we are pump-
ing from an underground stream in this area. In the
Marana district, it’s from storage.

96. J. W. Nordyke, farmer and president, Cortaro
Water Users' Association, Cortaro:

Our Marana wells vary in depth from 442 feet
to 840. However, we do not find any material amount
of water below the 500 foot depth. The decreasing
water level naturally means a higher pumping lift
and a greater cost. We could stand some increase in
the cost of pumping, but any material reduction in
well capacities would cause our crops to suffer. I
think some control measures could be effected.

“I think it would be well to have all wells metered,
or measured in some way and some record kept of
discharge so that it would be known actually how
much water is withdrawn and keep it within the
limits of beneficial use. I believe there should be a
limitation on further development of acreage in this
area. We've reached the point where additional
acreage would materially affect the water supply as
far a5 the rest of the users are concerned.”

We are pumping partly from storage and someday
it is going to be necessary. to attempt to balance with-
drawal and recharge. We have found that 20 to 309
saving of water can be obtained by lining a ditch
through sandy soils. “Apparently the effect of the
Eloy and Coolidge area developments is gradually
creeping back this way, and again I want to quote
Professor Schwalen, who recently said that in his
opinion it is creeping back and gradually drawing
down the wells up this way.”

A one-third cut in cotton prices would at least put
some of the marginal land out of growing cotton.

T —————




“I don’t feel very friendly toward the 1948 code. It
permits so much laxity. It amounts to almost no code
at all.” In the event of a new code, I think local con-
trol would be beneficial and could be worked out to
some extent. I think a local district should embody an
entire area, as there would be danger if two adjoining
districts with different rules of control both were
drawing from the same body of water. A substantial
cut in the amount of water pumped would be a
severe blow to the economy of this community. If a
ground-water law is enacted, I would favor it being
administered by an engineer. He should be appointed
without any set term and could be removed at any
time. “In any new code there should be some pro-
vision made for compensating a farmer in case a
municipality deprives him of his water.” I believe
that in the event it was necessary to curtail pumping
in an area, preference should be given to those who
tirst pumped in that area. I would prefer to see state
lands in private hands and be developed by private
individuals and owners.

97. John Kin, farmer, Marcna:

I farm about 2100 acres and lease out about 2500
acres of land in this Marana District. I've been op-
erating here for 8 years. As far as I am concerned I
could make money if the cotton price dropped a third.
I 'have 9 wells from 550 to 900 feet deep. The 900
foot well is much better than the shallower wells.
“I believe we should have some controls but we don’t
want a law to come out here and tell us how many
gallons we have to pump. I believe it should be con-
trolled by local people.”

98. Tom Greenfield, farmer and Manager Santa
Cruz Ranches, Inc., Marana:

Our static water level at present is 165 feet. We
draw down during pumping season to around 195
teet. The capacity of the wells is from 2800 to 3000
gp-m. Four wells take care of around 940 acres of
cotton and alfalfa. I am not in favor of any controls
at the present time. We use natural gas entirely,
which is 34 cheaper than electricity for pumping.
Therefore, I maintain that we can go down to 400
teet and operate as cheap as the boys at 200 feet
with- electricity. '

“I don’t believe it would be in my lifetime that
we'd eventually reach the point of uneconomic pump-
ing with gas. I'm speaking of no controls in this local
area. I think where it’s already been determined cri-
tical, they should have controls.”

Each well should be measured for a year to deter-

mine how much it is producing before any control is -

put on and from there determine how much you're
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going to cut-back, and let that be enforced by a state
man. I have no use for the 1948 code. It has no
teeth.”

I think we’re pumping from an underground
stream and most of our water is coming from the
Avra Valley. Indian land and state lands should not
be leased for agricultural development.

9. A. A. McDaniel, well driller and Vice President
of Avra Farms, Co., Tucson:

We have two wells in the north end of Avra
Valley. They were drilled last year. "I feel that con-
trols in this area are necessary.” New land should not
be brought under cultivation. Controls should be
administered Jocally. Studies should be continued by
the local people and financed by them if possible. If
not, then the local group should appeal to state and
federal agencies for relief. I don’t think the 1948
code has been effective.

“I would propose to organize each basin on a local
basis, and have them govern their area, with such
advice and information as they might require from
state authorities. They should be given full authority
under state law to enforce all regulations propounded
by them. New development should be stopped. I
think maybe a 15 to 209% preference should be
given to the early developers if cut-backs were put
into effect. Industry should be on an equal footing
with agriculture. Municipalities should be given
preference in the right to water, but they should buy
the rights when they take it away from another user.

State enabling legislation should put limitations
on controls that might be used by local groups, for,
after all, the public of Arizona should have an equal
voice in determining how this thing is going o be
controlled.

100. Dale Gladden, farmer, Marana:

“I'll give you my honest opinion— I don’t think
we should have any controls. Let economics and
man’s ability to pump govern the amount of water
pumped.” A certain amount of land will go out and
then the water table will come back up. If a city
owned the land and pumped the water out and dried
me up, I wouldn’t say I wanted any compensation.
“Maybe those critical areas need some control, but
it I were living there I'd just sell and get out.” 1
don’t think it would be possible to get a control
through that would satisfy everybody. I don’t think
industry has any more rights than a farmer.

101. Pat D. Tucker, farmer, Marana:

I have a section of land with two wells drilled in
1951 in the Avra Valley. I've always been of the



opinion that if a man owned the land, he owns every-
thing down as far as he went, but for the economy
of the state, I presume we’'ll have to have some sort
of control. I don’t believe it is necessary in our par-
ticular area at the present time.

“I couldn’t honestly say whether it would be better
to have controls in effect before you needed them
when an area becomes critical.”” If control legislation
is passed, I would favor local administration with
some guidance from an over-all state group. Agri-
cultural, industrial and municipal use should be on
the same level in the right to water. There would
have to be just compensation when one user took
the water from another user. If controls were estab-
lished, new and old wells should be controlled alike.
I believe that if state land is going to be developed,
it should be owned by individuals.

102. B. G. Wong, farmer, Marana:

I am farming 1400 acres of cotton in the Avra
Valley with 4 wells. “I personally don’t think there
should be any controls in this valley; however, for
mutual benefit, I would favor stopping drilling now.”

We have probably lined 90% of our ditches. I
would favor limiting the number of wells to the
present number but allowing those wells to pump
whatever they want. Replacement wells should be
allowed. All existing wells should be registered and
I would look to the State to see that no more new
wells were drilled; however, I think their power
should be limited. “If the Government has toco much
say about everything, we lose our freedom of speech
and enterprise and tend to lean toward a Socialist
form of Government.” With natural gas we could
pump from 500 feet and still make money at the
present price of cotton.

COOLIDGE HEARING
WomaN’s CLUB, SEPTEMBER 24, 1952

103. John D. Goree, farmer, Coolidge:

When I started pumping in 1937 in the Eloy area,
my costs were $6.50 to $7.00 per acre. In 1951,
they were $13.50 an acre. The power rates are about
the same, so I assume the difference is due to the
extra 100 feet of lift. There would be a direct effect
on the economy of the area if some of the water was
cut back. “If you cut out 10,000 acres, you cut out
15,000 bales of cotton—that much work, that much
money spent in town.”

I would oppose any legislation to determine cut-
backs, but if it was done I would rather see it deter-
mined at the local level. Assuming some legislation
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is enacted, I would prefer some sort of Commission
to administer it, representing the whole state. I'd say
the "48 code hasn’t been very effective. “Looks like
they are still drilling a lot of wells. To stop further
development in this area would probably be the most
practical thing to do, although I'm opposed to it in
principle.” In case of cut-backs, a district with both
gravity and pump water should have its pump water

-cut the same amount or in the same proportion as

the district using entirely pump water.

104. Dr. B. Steward, Coolidge:

Has a ranch with his brother with 3 wells that
were drilled in 1938, 1939 and 1950. All of the
wells are now 1000 feet deep. Water level in old
wells has gone down 60 feet in 10 years. “I'm very
much opposed to this appropriation of water. I think
it interferes with our American rights. My answer to
it is restriction of planting acreage. I've observed that
when our acreage is restricted, that farmers farmed
their acreage a lot harder, more efficiently and their
production was better.” There should be some at-
tempt to adjust withdrawals and recharge, but not
by appropriation of water. “I'd favor a uniform cut-
back applied to all users.” Practically, all further
development should be stopped, but in principle, no.
I would prefer to have any cut-back determined by
local option.

Water is about one-eighth our cost of preduction.
I definitely do not believe state leased agricultural
lands bear their fair share of the tax load. Private
ownership of state agricultural lands should be en-
couraged. A cut in the use of ground water would
materially affect the cconomy of the community.
There should be some distinction between a public
utility and other private corporation in regard to use
of water in excess of what would normally be re-
quired for irrigation.

105. Lyle F. Warnock, Project Engineer, San
Carlos Irrigation Project, Coolidge:

Resident of area since 1936. He presented a writ-
ten statement giving some factual data concerning

~ the project and concluded with: "Being an employee
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of the U. S. Department of Interior, Bureau of In-
dian Affairs, it is believed that I am disqualified to
discuss the questions listed.” Furthermore, I am not
at liberty or authorized to speak for the department
or the Bureau on matters pertaining to policy.

106. Joha Payne, farmer, Florence:

“I really do in some way think the water should be
cut back or curtailed. I would say on an acreage
basis.” Control should be lccal. T think that a man
that owns a piece of property has just as much right




to drill on it as the man that drilled five years ago.
Since 1947 our static water level has dropped 38 feet
in the Magma area. I don’t think Eloy, Coolidge or
Casa Grande affect our wells. “Don’t misunderstand
me; 1 didn’t say I didn’t want any controls, but 1
don’t believe in taking it away from one man and
giving it to another. I'd say all share alike.”

No more state leased lands should be developed.
~ Control should be on acre foot basis. 1 wouldn't shut
the pumps down so many days a week. “I think the
1948 code is responsible for more new wells than
anything that’s happened.” As an example, when
they started talking of declaring the Queen Creek
area critical, the Magma area had 8 sections in cul-
tivation. Now we have 20 more sections in cultiva-
tion. “Those wells wouldn’t be there today if it hadn't
been for that.” Industry should be on the same basis
as the farmers. “I see no reason why we couldn’t get
a sufficient cut-back to keep the water level from
dropping and still have enough water for enough of
our farmland that it wouldn't hurt too bad. Water
for half of any man’s farm is worth more than a farm
without water for any of it.”

107. D. R. Brittain, farmer, Florence:

“I think that the fellows with good wells and
ample water should be Jimited to the amount of
acreage planted along with everyone else.” I would
want local administration. I think the law declaring
the valley critical has done a lot more harm than
good, although T voted to declare it critical. I'm not
in favor of any more state land being developed in
critical areas; however, if a man owns the land he
should own the water under it.

108. C. H. Reed, Attorney, Coolidge:

I think the district lands of the San Carlos Project
would be affected by an underground water code if
the law was made applicable to them. As to the In-
dian lands, I couldn’t answer, because the courts have
never ruled upon it. There’s just more land available
than there is water to properly irrigate and farm. I
think we're way too late already on controls in this
particular area, and in all the highly developed agri-
cultural areas in the state. I see no point in sitting
arovnd waiting for other areas which are not now
fully developed to over-develop and face the same
problem. It seems to me to be practical you would
have to restrict the water and the amount of acreage
to which water could be applied.

“] grant you that from the standpoint of justice
the individual who hasn't developed his land has
just as much right to as the other, but after all, you

zlrezdy have too much land in cultivation. You're
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going to have to draw the line somewhere. What
good is it to reduce the acreage already in cultivation
and at the same time bring in other lands so that you
will have to reduce that in cultivation more. It would
seem to me that the fairest place for it to fall is with
those who have not yet brought their land into cul-
tivation, rather than those who have made the in-
vestment and pioneered the area. It's the choice of
two evils. This thing of saying that the water under-
neath my land belongs to me, might be all right if
you only got the water under your land, but thet
isn’t what happens.”

Fach area has to be treated different in the sense
that its water conditions are different. I think that
your strictly basic principle should be statewide. You
shouldn’t have one set of laws which apply to one
district and another set applying to another group.
I don’t like the term local option. I see a lot of diffi-
culties in it. How are you going to do itz Is it going
to be on the basis of a vote? Is it going to be on an
acreage basis, or each farmer have the same voice
in it? :

There should be a competent engineer to deter-
mine the boundaries of the districts, the recharge and
decide how much water can safely be drawn from
each ground-water district. I think the areas should
be determined by including all the land in which the
water is related. I don’t think political subdivisions
or lines on the map would have anything to do with
where water flows or where it comes from. Anything
that is done will have to be by state legislation be-
cause you just aren’t going to get folks together vol-
untarily. It should be more of Jess an automatic thing.
After you have determined the amount of water
available;

that should determine the amount of
acreage to be in cultivation. “The enforcement prob-
lem is something that I just don’t see the answer to.”
109. Melvin Gammage, farmer, Coolidge:

of state for 29 years. Since 1938 the static
down about 110"

Resident
water level in my wells has gone
Areas with a shallow water table should not be in-
cluded within the general restrictions. It takes about
21/ times as much power now to pump water as it
did in 1938. If the water supply should decrease
509, I think most of us out there could continue to
make a living. I know two agencies extending credit
in this area have been measuring the output of wells
during July and August in order to determine to some
extent their policy for making loans in 1953. As to
control measures, I think I could endorse everything
that Charlie Reed said. I do not believe it possible
to get orderly and equitable control on a local option
basis. I think I would prefer state administrative
determination, removed as much as possible from




politics. I think a Commission of not too many men.

whose integrity should be unquestionable, who have
no political axes to grind, and whose terms of oftice
did not coincide with any probable term of office of
the Governor, might be the best solution, with, of
course, the best technical assistant that could be se-
cured.

Replacement wells should be allowed in critical
areas. “I think the 1948 code was not passed as a
control measure, but was a kind of stop for the
national congress and senate, in order to possibly
facilitate the enactment of the Central Arizona Pro-
ject.” Control measures should be put in effect cer-
tainly not later than the decline in water level is
noticeable generally over the area. In this particular
section through here, I would say that time was prob-
ably about ten years ago. "I know there are some
lending agencies who would regard their loans more
secure on a per acre basis than they will without
control measures.” I think restrictions will have to
be on the water rather than on the acreage. I think it
will be easier to work out an equitable law than to
enforce it. “I think this is the most critical problem
the people of Arizona have ever faced.”

As to preference in water, I'll say that I don’t ac-
cept the Kent Decree 1009 . 1 do feel, however, that
the individual who pioneered a given area should
Liave some consideration over and beyond the individ-
ual who went into that area knowing the situation
had already become critical.

110. Bradley Sizer, automobile dealer, Coolidge:

Business was materially retarded as a result of the
Supreme Court’s Decision, until . they revoked the
original ruling. (Bristor vs. Cheatham case). The
water problem thirty years ago was as acute as it is
today in some respects. The water table is dropping,
but apparently there is still ample water to produce
a pretty good crop at a pretty good price and has re-
sulted in prosperity. Personally, I feel that allowing

ature to take its course is preferable to having legal
controls. Someday these prices will decline and there
will be a self-imposed restriction on acreage and it
will automatically relieve the underground pumping
of water.

“It seems to me that this commission after making
a study might find it advisable to recommend that
there be a permanent water commission not to func-
tion necessarily on the control of underground or
percolating water, but to carry on some research and
probably do some experiments on deep drilling. Also
do research znd education on making the water that
is available mars preductive and grther other factual
dete” T would visuslize such a commission as purely
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L . . S
advisory, without any authority so far as controls an:
restrictions are concerned. “The time may come when
there will have to be some kind of controls but it 18

probably some time in the distance.”

111. J. H. Zellweger, farmer, Florence:

The water level in my well was 136 feet in 1941,
144 feet in 1944, 172 feetin 1951, and 193 feet this
year.

“I think we are a little late in putting in any con-
trols. I'm restricted from wells and so forth, but
within a mile or two of my well, they're putting in
more wells and they're pumping a lot more water
than 1 ever pumped out of mine. They've just been
put in this year and on new ground. It's just out of
the critical area.”

“If state water laws were necessary, I don’t know
of any better group than I'm talking to right now to
administer them.”

In the event that it becomes necessary for a city
to acquire more water, who should be compensated
for the water taken . . . the farmer? If you are talking
about Tucson, why that water comes clear over 1nto
this valley.

172. Cecii W. England, farmer, Coolidge:

“1'd rather not have any kind of code. I'd rather be
left alone.” I think basins should be defined before
anything is done. Agriculture should have as much
consideration as industry. [ don’t think industry
should be allowed to use any more water per acie
than a farm.

I'm not in favor of developing any new land. 1
think the 1948 code would have been all right if it
had any teeth in it. Assuming that some legislation is
necessary, 1 think a state commission should have
over-all general control, but each district and each
basin should control itself. If the majority of the
people in there want to pump it tll it goes dry, let
them do it. I doubt if you could get farmers, even in
a critical area, to agree to controls.

113. Jack Roberts, farmer, Coolidge:

I had some wells in 1938 with a static water level
that averaged a little over 30 feet. I think today it is
probably 160 to 170 feet. “I think definitely we'd be
foolish not to get some kind of control.” I'm against
local control. I think it could be handled by a good
State Water Commissioner with ample money for
him to administer his duties. An acreage control
would be easier to carry out than a water control, but
I don’t know whether it would be any better.




be

recognized.

“The 1948 code must have been better than the
people who administered it, as it never was carried
out.”

114. George A. Dell, farmer, Coolidge:

My wells are located southwest of Coolidge in the
poorest water district in Pinal County. We're all
going down in there and going fast.

“The rest don’t realize it, but we're under control
right now and the rest are going to get it.” Something
sure has got to be done. When somebody shuts off
a pump, I get a little more water. Every 160 acres
has one or two wells on it.

I think a code could be administered by a com-
mission like you gentlemen right here, made up from
all districts. “We couldn’t make up cne from our own
district because we could never get together.”

I always believed that Eloy, Casa Grande, Mari-
copa, this district in here, Marana and the area south-
east of Tucson were all in the same basin. There is
no use of us doing anything in here unless we do
something in Marana and Tucson, because I think
that’s where our water heads. I don’t think our deep
strata move very much, but our shallower strata are
the ones that are holding up right now. There was a
time when there was an underground flow here, but
not any more. We used to get a rise in water around
the 10th of June and it would hold until the 15th
of July; then it would go back to what it was before.
We're about 25 years late in starting this. Absolutely
no new land should go in. State leased land should
be privately owned and bear its fair share of the
taxes.

115. W. R. Urton, farmer and merchant, Coolidge:

“I don’t think any control measures are needed
now. I think the horse was stolen fifteen years ago,
and it’s a little late to lock the barn.” If it were not
for fertilizer and cement ditches, there is a large part
of our area right now would have already gone back
to brush. If controls have to come, I think they
should be administered by a Commission set up by
the state and not on a local level. Water for domestic
use should have preference. Water should be used for
industrial or agricultural purposes according to where
it will be most profitable to the community and the
state. I think the *48 code has failed utterly to do any
good, and I'm very confident that it has encouraged
the drilling of a lot of wells that otherwise would
not have been drilled. I don’t think any further leases
should be granted on state lands for agricultural pur-
poses.
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116. Clayton Hakes, Banker, Coolidge:

“I believe definitely it will affect the economy here
if there is a cut-back in water. ” The bank is definitely
concerned over the water situation. We require on
gravity land at least 312 acre feet per acre and on
pump land 10 g.p.m. per acre. If he doesn’t have
that, we cut the acreage down in proportion. There
are some disadvantages to any method of controlling
a ground-water law, but a State Commission would
probably be best.

i17. C. B. Scheflit, land owner, Coolidge:

“I'm definitely in favor of some kind of means of
conserving our water.” It looks to me like control
on an acreage basis is best. If four or five companies
in an oil field can’t be controlled, I don’t know how
you're going to control a hundred farmers in an area.
If they can’t control the amount of oil that’s produced
when it's pumped into a tank, I don’t know how
you're going to control it when it's pumped on the
lands.

“I don’t believe any engineer can tell you how
much water you've got.” A commission should be
appointed to study increasing our rainfall. I don’t
believe any more acreage should be developed in
this area.

118. A. G. Huffel, farmer, Coolidge:

I believe that the critical areas should be divided to
take into consideration the kind of water and the
character of the land the water comes from. My land
has plenty of water but it is salty. The land south of
us is short of water but what they do have is of good
quality. These lands should be treated differently.
“I want to see a code written that will equally dis-
tribute this water without hurting anybody, and it
can be done.” Prior rights might have been all right
25 or 30 years ago, but it won't work today. Re-
placement wells should be allowed. Everyone with
land should have his share of water. In the event
legislation were put into effect, I would want local
men to run it. I'm opposed to spending any more
money or creating any more departments. Water
should not be transported to distant land; it should
be used on the land on which the well is located.

119. Wyley Parsons, Pinal County Assessor,
Florence: ‘

“I believe that when the agitation was first initiat-
ed there were very few of the farmers in favor of any
kind of controls. I believe that the proportion now
has increased appreciably to where there’s more tol-
erance of views of others and a definite recognition
on the part of quite a percentage of them that per-



haps some regulatory code will have to be adopted.”

The thing that I hear is that the most practical, if
not hte most equitable method of control, would be
an acreage control, supplemented by some restrictive
measures on the use of water.

So long as your government is connected with the
administration of any law, there will be a certain
amount of politics in it. “There’s nothing you can
do about that, but see that you get the most com-
petent and honest men you can to administer it. I
believe you should have a curtailment of new acre-
age, if you can legally do it. I do not think state leased
lands pay a fair share of the taxes.”

120. Raymond Sroaf, real estate, insurance and
farm loans, Coolidge:

“We find that farm land is much harder to sell
with the water going down.” Two questions our
company asks twice a year are: “How much water is
in the dam; and how are the pumps doing? On this
information depends the amount or percentage of
loans made on homes.

ELoy HEARING
LioNn’s CLUB BUILDING, SEPTEMBER 25, 1952

121. Antheny Van Wagenen, Jr., Attorney,
Phoenix:

I have been an attorney for Electrical District No.
2 since 1923, and also Electrical District No. 5. I
have three wells in the Eloy District. Qur annual
water requirements are from 315 to 4 acre feet. By
lining our ditches with concrete, eliminating water-
loving plants, and saving waste water, I think we
could save 25% of our water.

“I think we're all agreed that some of the water
is coming from storage, but I don’t believe most
people of the state understand what that means.” He
roughly illustrated on the blackboard the general
slope of the water table from Nogales down the
Santa Cruz Valley through Tucson, Marana, Eloy,
Casa Grande, and on down the Gila River to Yuma
and the Gulf of California. There is storage in the
underground, but it is moving slowly on. It's my
opinion that if we don’t pump it today, in a few
days that water has moved on past our particular well
and maybe somebody else gets 1t. It’s a cinch you are
not taking out all of the water, and a lot of it, I
think, is going on down to the Gulf.

“Ten years ago we were successfully pumping with
a 2.5 cent electric rate and now it is 6.5 mills or
about one-fourth or one-fifth of what we were pay-
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ing then. “In other words if we were pumping at
200 feet in those days, we should be able to pump
at a thousand feet today on the same price of farm
products. Our price of products has gone up and the
price of water has gone down, in spite of anything
that has been said about the falling water tables in
the critical area of Eloy.”

The cost of water was around $12.00 per acre-foot
in 1942 as against $4.00 or $5.00 now. About one-
fifth of production costs are for water. Personally I
could continue to operate if my water supply dropped
50% . The development and increased income of the
Eloy area is due practically 1009% to the use of pump
water, as is most of Pinal County. I think that all
bank and loan companies look at the water supply
when they make loans. I would favor private owner-
ship of state leased agricultural lands. “I doubt that
control measures will help in the Eloy area or the

-state of Arizona. The question is largely an engineer-

ing question and I doubt if there is enough engineer-
ing data available at the present time to say what
the effect of control would be.”

If you had a code and some kind of Commission
appointed, it would probably be political, and if
they were political, you'd probably find that they
would go to the University for their information, and
according to the last committee the information they
got from the University would have put two out of
three pumps in the Casa Grande area out of business.
It would have put 13 out of 14 of the Eloy pumps
out of business and in the Maricopa area, 36 out of
37 pumps would have had to go out of business, in
order to maintain the balance of the water table. If
a code is passed, I would say by all means that it
should be left to local option. For State administra-
tion of a code, I would suggest a State Engineer, ap-
pointed by the Governor, but let the electrical dis-
tricts or irrigation districts organize and police them-
selves. There should not be any statutory limit on the
consumptive use of water.

I don’t think they should be allowed to use wells
drilled without valid permits; however, replacement
wells should be allowed when wells go bad. The
1948 code encouraged a big development. Probably
it forced at least three or four hundred percent more
drilling during that year than would have been done
otherwise. It has accomplished its purpose, however,
and there would be drilling now if it weren’t for the
code. I think all users of water should be placed on
an equal basis.

“I don’t think if the cotton price was reduced by a
third that it would have much effect. I think the

acreage would be the same.”




122. Henry Haley, farmer, Eloy:

Probably to a certain extent we are pumping from
storage. New wells on new land should not be per-
mitted, but replacement wells should be allowed.
Any type of cut-back should be from the local level.
To administer a state ground-water code, I would
tavor a non-political commission with authority to
employ a competent engineer. I'm not in favor of a
limitation on the amount of water that can be
pumped; economics will do the regulating. The 1948
code is just beginning to operate, and I see nothing
wrong with it except possibly a tightening up of its
administration. I'm in favor of retaining it. I think

state leased land should be purchased if at all possi-
ble.

123. Frank Hale, distributor of oil products, Eloy:

Mr. Van Wagenen and others here have expressed

my opinions. I'm not in favor of seeing new wells

drilled. “What we do in this locality has nothing to
do with what they do in other localities.” We can
control ourselves. “I'm interested in bales and not
acres.” As fast as I can I put in concrete ditch to help
conserve my water, and I'm using my tail water.

124. Glenn Shay, farmer, Eloy:

Native of Arizona. Our water cost is approximately
1/3 cheaper now than at any time in the past ten
years. We could continue to operate with 509% less
water, but I don’t know how prosperous our economy
would be. The way the water has held up in this area,
I'd say that if we are as serious as they say we are,
it 18 too late for a code, and if we're not that serious,
then I don’t think we need a code. If sufficient money
was allotted to enforce the 1948 code, I think it
would be all right. If a regulatory law is necessary,
I think the determination should come at the local
levels. Further studies should be made on the under-
ground water system. I'd say a normal draw-down of
the water table should be allowed, but studies should
be made to limit the lowering so that the water would
last for a number of years to come. I think there is a
certain amount of land in this area not making much
more than production costs. If cotton prices dropped
a third, 1 would think a certain amount of this
marginal land would go out of preduction.

I think the 1948 code should be enforced, if it is
constitutional.

125. Richard Hunnicutt, farmer, Eloy:

I don’t believe I'm pumping from storage, and
I don’t believe there is a need for a cut-back in this
area. Any controls should be by local option. I think
the 1948 code would be all right if enforced. Land
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owned by the state should be privately owned. I'd
say the good land is 100% developed.

126. W. W. Chicky, pump machine dealer, Eloy:

Came from San Joaquin Valley two years ago.
When I first went to the San Joaquin Valley, they
were pumping roughly from 240 to 260 feet. Today
they are drilling 2200 to 2300 foot wells and are

-pumping from around 500 to 600 feet and in some

cases deeper. I think in this area that the word
“critical” in respect to the water situation is strictly
out of line. I would say the recession of the water is
greater in the shallow wells than the deeper ones.
That to me means that you can get more water by
going deeper. To me shallow wells are from 350 to
000 teet deep in this area. There should be no fur-
ther expansion in this area. I don’t see why this
county, with its type of soil, couldn’t outlast the
western part of the San Joaquin Valley. I'm not in
favor of legislation to curtail the use of water. I
believe all this fear about a water code has already
retarded the economic progress of Arizona several
years by the publicity in National Magazines.” So far
as the 1948 code is concerned, I believe it could be
workable.

127. Frank Shedd, Jr., farmer, Eloy:

Native of Arizona. My deepest well is 1585 feet.
The water has not receded in this well while the
water in the shallow wells has definitely receded. I
don’t think you can always get additional water by
drilling deeper. I don’t think the static water level in
this area has much to do with the amount of water
that is produced by a well. I'd say we have lost ap-
proximately 10 feet a year in our static water level,
mainly in the last five or six years. There has been
very little lowering of the static water level in the
last tive years in our deep wells.

I believe under the 1948 code the critical areas
should have been throughout the basin rather than
pin-pointing them in any particular area. I don’t be-
lieve there has been enough tests made in this area
to determine how much water is available. I'd prefer
legislation that would leave present pumping status
quo with provisions to make further studies of the
water situation and decide what various basins should
be required to do. Except for further studies, I believe
control .should be at the local level. I think that
people pumping outside of this critical area are
pumping from the same underground basin. I think
this underground water is moving.

128. Tom Willmoth, farmer, Eloy:

We have a well we get fish out of. The Uni-
versity says you can’t do that, but it happens. I be-




lieve our water is traveling and if you don’t pump it
out it will eventually go out to the ocean.

If the 1948 code was enforced, I don’t believe 1
would be in favor of anything else. If controls are
adopted, they will have to be on a volume of water
basis or on an acreage basis with a limit of the acre-
feet of water that can be pumped. My opinion is that

you're going to have to have your authority come °

from the state level, but the state people should take
the advice of the local people. I'd favor more study
if you're going to do anything about the water. If it
is as bad as they say it is, we should have been out of
water years ago. At present prices, we could pump
from 700 feet and stay in business.

I believe you should be able to transport water as
long as it never gets off your land. “I think further
conservation measures, with a possibility of some set
up in this district to bond ourselves, would be a won-
derful idea.” More stress on saving tail water should
be made.

129. Francis Curtis, farmer, Eloy:

I don’t think we can continue our present rate of
pumping and the water table not recede. I believe it
will be necessary for the shallow wells to be deep-
ened. I think the '48 code is all right. We are just
now arriving at the time that we will feel the effect
of the code. I believe there will be great benefits from
the code if it is properly enforced. People who do not
have too good soil and have not put their irrigation
system on a basis to save as much water as possible
may go out of business if prices drop very far. There
should not be any legislation restricting use of water,
at least until more is known about the underground
situation.

130. John F. Nutt, farmer, Eloy:

If the cotton price dropped a third, I would ima-
gine some of us would quit growing so much cotton.
The labor and dusting is what costs, not water. Water
is the cheapest thing I've got. I would favor putting
teeth in the 1948 code to prevent new development.

131. John R. Keeling, reai estate broker, Eloy:

I have 5 wells on 840 acres about half of which I
farm. I think the pumping will regulate itself; I don’t
think we should have any restrictive legislation. I
would favor further study of the underground water
situation from the state level. I don’t think any one
of us knows where this water is coming from nor
how much there is. I feel that the '48 code is ample
legislation if enforced. Even talk of an underground
water code has damaged the economy of this area. As
a real estate broker I've had outside capitalists drop
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a deal on account of the scare over-a water code. They
are more afraid of a code than the water situation.
Any cut-back type of legislation should provide for
control at the local level

132. William T. Elliott, farmer, Eloy:

I am in favor of the 1948 code. 1 believe 1 am
drawing from recharge plus stored water. Believes
controls should be at local level.

133. Norman Murphy, Manager Western Cotton
Products, Eloy:

The water table is receding and about 25 % of the
wells have been deepened in the seven years I've been
here. It looks to me like some restrictive legislation is
needed as well as further study. We finance about
50,000 acres in the Eloy area. About 6,000,000 dol-
lars is loaned out at this time in this area. When my
company worries is when the legislature is in ses-
sion and there is talk of a code cutting the water off.
New developments should be absolutely stopped now,
I think. Our water cost per acre this year is cheaper
than it’s been since I've been down here.

The 48 code is all right, but they sure did drill a
lot of wells right after it went in, but I think it has
leveled off now. There might be a few places we
wouldn’t finance if cotton dropped to support price.
“There’s one thing about economic controls, no one
will raise as much hell about them as legislative con-
trols.”

134. W. W. Jarvis, farmer, Eloy:

“I'm not in favor of legislation to curtail with-
drawal in this area. I would favor more studies on
the ground water. I think the 1948 code was all
right, but it needs more enforcement. New develop-
ment should be stopped in this area. If the price of
cotton dropped a third, I don’t think there would
be as many acres planted or as much water pumped.”

135. Kenneth O. Clark, farmer, Eloy:

“I don’t favor restrictive legislation, but believe
more underground water studies should be made. 1
would consider that the entire geographic formation
of the Santa Cruz River would be our basin and not
just one portion of it declared a critical area. I
think there is development going on around Marana
and on up the valley there that definitely affects us.
The '48 code caused the greatest immediate develop-
ment that has gone on in the Eloy area since I have
lived here in the past eight years.

136. Jim Stevenson, banker, Eloy:

Better than 90% of the community’s economy is
dependent upon agriculture. If pumping were cur-




tailed it would affect the economy of the area to the
point “where farmers couldn’t pay their loans «nd
might have to quit.”

(The tape recorder failed at this point, and testi-
mony of the following individuals was regrettably
lost to the record:

137. George H. Hodges, druggist, Eloy

138. George Wake, real estate broker, Eloy
139. Louis Eilictt, farmer, Eloy

140. Alfred North, farmer, Eloy

141. R. J. Ellis, attorney, Eloy)

Casa GRANDE HEARING
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142. John Beggs, farmer, Casa Grande:

In 1946 with the electric motor, pumping costs
averaged around $17.00 per acre. At the present
time the pumping costs are between $10.00 and
$12.00 an acre. 1 feel this area is fully developed,
if some of the figures they give us are true. At the
present time we are possibly using 600,000 acre feet
above our annual recharge. If it is true that the area
is developed to that extent, it would be foolish to
try to balance pumping to the annual recharge. It
would ruin the economy of the area.

I think the 1948 code could be very effective if
it had a few changes in it and sufficient money was
appropriated to even begin to administer it. Before
it is discarded it should at least be able to show
what it could do.

A 50% cut in the use of pump water would very
seriously affect the economy of Pinal County. Pump
land in Pinal County is 99.9 percent responsible for
any economic development that we've had and a
50% cut in pump land will cut the economy of the
country 50%. I don’t believe the remaining 50%
could carry the tax burden if the change was as
abrupt as any law would make it. There may
come a day when we'll be operating 509 of what
we now have, but it's my belief that that change
will be gradual. I would prefer to see any law
effecting a cut-back placed on a local basis with
local people administering it. There may be some
areas in the state where it would be practical to
limit pumping to recharge, but in this area you'd
ruin the economy.

I would say the Casa Grande pumping area would
comprise probably three districts. We have three
different sets of water conditions. One set just east
of town, and a little way west of town which is en-
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tirely different from what we have a little further
west. Then a little further west, we run into an en-
tirely new set of conditions. That would be some-
thing that would have to be determined by a minute
and detailed study.

I would think an attempt should be made to place
state leased land under private ownership as rapidly
as possible. Not necessarily because of taxes, but sim-
ply to place them on an equal basis. The '48 code
could be improved to prevent the great rush of drill-
ing that takes place during and immediately after
any area is declared critical. In the Eloy area there
wasn’t must objection to declaring the area critical;
however when hearings were held to declare the
Marana area critical there was considerable objec-
tion and to my knowledge it still hasn’t been de-
clared a critical area. As I understand it, those
areas are both pumping from the same supply of
water.

What is going to happen on these Indian leased
lands? Are you going to stop the white man from
going in and developing his property and then turn
around to the Indians across the line and allow them
to drill five or six wells on each section?

Our water table goes down during the pumping
season and comes back up during the winter, but
not to the level of the previous season; however, it
doesn’t go down too far in any one year.

Cities, industry and agriculture should all have an
equal right to the use of ground water. I think it
would be a wise move to establish what we might
call a state water resources commission or something
of that kind which would be empowered to study
the underground water as well as all water resources
and attempt to arrive at a solution.

143. Parke Gilbert, farmer, Casa Grande:

There is not a great deal of difference in water
costs now as against five years ago. The deeper
lift is offset by cheaper power and more efficient
equipment.

Not in favor of cutting amount of water by re-
strictive action. Would prefer to let economics take
care of it.

“I helped draw the 1948 code, and the attitude
of the administrators of that bill is a pretty good
example of what you can expect of future legislation.
I don’t believe there has been any effort whatso-
ever to fulfill the obligations of the land commis-
sioner under that legislation. Had he made an
honest effort, there would have been a lawsuit long
ago, carried to the Supreme Court, so that we would
know whether it was any good or whether it wasn’t.”




Believes development should be stopped. “The
present State Land Commissioner has pretty definitely
proved that he is not capable of administering the
1948 code.” Perhaps administration should be by a
state water resources board or commission.

How do you know if a law is constitutional unless
you make a case? It does not take money to deny
a permit.

Does not believe anybody knows boundaries of
basins, the source of the water or the definite areas.
Believes there are some areas that definitely need
conservation j this work should be done by the areas
themselves. Would favor a further study of the
underground water situation on a state level.

Would not oppose enabling legislation that would
allow local control imposed by themselves.

Believes we cannot go forward until we have a
lawsuit to determine the constitutionality of the
1948 code.

144. Jim Grady, merchant, Casa Grande:

Business depends upon farming from 90 to 95%.
When all the publicity was given the possibility of
a water code last winter, I had orders cancelled to
a total of fifty to 60 thousand dollars. Finally
wound up the year with a 33% decrease over the
previous year.

“What would make you believe that a new ccde
would work when the old one has never been
enforced?”

Believes we should continue to make studies.
Does not believe water should be drastically cut in
any one year, as too many businesses depend on long
range planning, and would simply go broke.

“I have never heard a farmer say he was scared
he was going to run out of water. The only thing
he’s concerned about is what the state’s going to do
to him.” (Applause.)

“If you could prove where this water was going,
it would be a different proposition, but they can’t
tell you where that water is coming from or how
much there is of it. They guess, but they don’t
know.”

Would be in favor of conservation measures.

145. Melton Smith, farmer, Stanfield:

Believes the geological survey makes mistakes in
taking their measurements. Says water table has
dropped about 45 feet in seven years. We do not
need curtailing. It will be a good many years be-
fore we know what the situation is in that area as
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there is too much new development to tell for a
while. “Area has increased by 25 to 30 thousand
acres in last year alone.” This year he irrigated about
600 acres with tail water. Would not favor any re-
strictive legislation. Believes ‘in state study. Be-
lieves ’48 code is sufficient for now. “Don’t drill
any more wells for five years and see what hap-
pens.” Do not put in-any new land for a few years.

If cotton price drops, you could continue just as
well as now, because other factors would go down
also, and water amounts to only about 1/10 total
cost.

The state might help a little on conservation.
Should be a local problem, but should have state
supervision. It might be well to put in compulsory
conservation measures, but take it easy.

Believes we must have replacement wells, and
should be able to deepen an existing well. State
leased lands should be put up for sale. A man
should be able to own his own land. - If there is to
be a cut, it should affect everybody the same. Munici-
palities can pay more for water than farmers. Be-
lieves local areas should have a voice in any restric-
tions put upon them. Believes flcod waters should
be captured if possible. Does nct see why Indians
have any right over anybody else.

146. Lowell Berry, farmer, Casa Grande:

Static water level has dropped from around 160
o 190 feet. “We are living and moving a little
faster than we are going to be able to continue to
do. Maybe it’s the time to slow up a little bit.” We
don’t have unlimited water resources, and perhaps
we should stop some of the drilling and developing.

“I feel that something needs to be done. I think
the first thing we ought to do would be to study
and take active steps toward conservation of flood
waters.”

Suggests state conservancy districts, state financed.

“T would feel happy if somebody would say that
you could pump half as much water as you formerly
did and everybedy else do the same; I would be just
as well off, but I don’t see how that could be policed.”

Any cutback should be gradual. Should be an
administrative determination with some local repre-
sentation.

“I think that in addition to whatever effort is
made to try and conserve our water, we would be
glad to pay our share of taxes to try to get some Colo-
rado River water. We want to stay here.”




147. Harlan Russel, farmer, Casa Grande:

About 12% of production cost is for water. Ce-
ment ditches save approximately 25% of the water,
besides the saving of labor. Any administration
should be on the state level, with perhaps each
water basin electing its own representative.

Would suggest encouragement be made for con-
servancy measures. Flood waters should be con-
trolled by dams and perhaps deep wells. Should
curtail Indians as well as the whites. Maybe you
could compromise and get the Indian Service not to
let leases. The best place to control flood water
would be on the Indian lands, and we have no juris-
diction over there. You should encourage a deep-
ening of wells. Diversify the farming and use more
water in the winter time.

Would prefer a lending agency for conservancy
projects rather than bonding to make one farmer
pay for the ditch work done on the neighbor’s farm.

Favors further study. Should be done by selective
representatives similar to board or commission like
we have now.

Neighboring wells all lower together, but does
not know whether Marana and Eloy affect him or
not. Believes it might be a separate basin. Would
not favor further development at present.

Any regulation would have to be determined by
a commission comprised of local representatives to
permit uniformity of control.

148. Bruno Collerette, farmer, Stanfield Area:

The 1948 code is not working. Seems to be in-
adequate. It might be beneficial to stop any further
development and have a cooling off period, but that
steps on a lot of people’s toes and violates the prin-
ciples on which this country is built.

The large amount of speculative well drilling
might be stopped, but that violates the rules of free
enterprise.

More specific and definite scientific information
is needed before controls.

Believes in leveling and contouring land to make
full use of water. Do not make any waste water.
Erosion is doing more damage than anything else.

Could lift another 75 or 100 feet without hurting.
Would go to natural gas and not increase over-all
Costs. :

It would be helpful to the state if it was made
possible that the lessee own state land. The man
who has been operating it and has invested his
money in improving it should be given an opticn to

~ tion practices.
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buy it at an appraised price without having to bid
against outsiders.

No limitation should be placed on amount of
water an individual should pump.

Even a large team of the best engineers and geolo-
gists could not step in here today and make an accu-
rate study unless there was stabilizing of the water
withdrawals over a long period of time. I don’t
think there is anyone who has enough knowledge
to say that this basin is thus and so, and the water
comes from a definite place.

“It’s too controversial; there’s too much variation
in wells in the same area.”

If controls do come, I would like to see it ad-
ministered by disinterested engineers and geologists,
guided by a committee of farmers who have some
understanding of the problems.

149. Ear! Lane, Stanfield Area, farmer:

Has four wells in all; drilled between 1941 and’
1950. Water level has dropped about 70 feet since
1941. The present pumping lift is about 250 feet.
Water costs are considerably less, percentage-wise,
than they were in 1941.

The 1948 code is all right. If it were enforced, it
would help some. Not in favor of any curtailment.
Should be administered by a commission type of
state organization with district representation. Furth-
er study is necessary. Stop new land from coming in
in critical areas, and “leave us alone.”

Lessees should be given a chance to buy their
state land. If the white man is curtailed, the In-
dians should be too. If the Indians had to make
their own development and farm it themselves, it
would be all right.

Would not be in favor of compulsory conserva-
Some are applicable in some places
and some in others. Tail water is not wasted or
lost except by the man at the head, and perhaps by
the. man at the bottom of the development.

150. R. C. Smith, Box 581, Casa Grande, farmer,
Stanfield Area:

I have put 40 feet of extension on all pumps;
bowls are set at about 320 feet. Water costs run
a little less than $15.00 an acre foot. Knows noth-
ing about how the area was declared critical. Not in
favor of restriction to cut pumping. It should be
left to the people who use it. Would not favor ad-
ditional study at state expense. Would not deny
the right to develop to the young or the new.

If eventually we find that our water is running
out, then we should make a study and do something.
The farmers should decide it by vote.



151. Virgil "Dusty” Owens, Operates a Machine
Shop and Sells Deep Well Irrigation Pumps,
Casa Grande:

Has observed a gradual decline each year in
static level. There has been a 70 to 80 foot drop
since 1931. Believes that the politicians are the
most frightened. “The farmers dre very uneasy
about what the politicians might do to them.”

“Water is peculiar stuff. It varies widely in pro-
duction from one well to another in the same area.
Sometimes up on the hill you get a shallower lift
than down below.”

Feels that the 1948 code does not mean much,
as it has never been enforced. “There are 1,300 or
so drilling permits out now. I understand anyone
can get a permit to drill a well.”

“The economy of the state has to have taxes, and
if you chop this thing off, where is the tax money
coming from?” More efficient and cheaper power
have made a deeper lift possible. Would not favor
cut-backs. The law of averages will control. Mar-
ginal land will go out.

“I don’t believe anybody has the answer to an
underground water situation; where it comes from
or where it goes. We have geologists and engineers
and then we have doodle bugs. A doodle bug is a
little gadget (I dont know what's in it; if I did I'd
have one) ; they hold the doodle bug and walk over
your land. They tell you where there is an under-
ground stream, which way the water flows, whether
it is coming in like the spokes of a wagon wheel,
etc., and where is the place to drill.” These fellows
have gone out here to some land on which there
was supposed to be no water, have advised the place
at which the well should be drilled, and there have
been some remarkable wells so produced.

“There are only a few wells that have been deep-
ened that have not improved considerably. Some
have improved as much as 50% within 300 feez.”

152. Bill Rugg, Farmer and Dehydraior Plant
Operator, Casa Grande:

States that it was 66 feet to water in 1941; 217
feet to water now.

Has 6 wells, three of which were witched and
three were not. I got more water from a shallower
lift from one witched well than from the three others
combined.

“The ’48 code wasn’t any good. It didn’t do any-
thing. Anybody who had the right connections or
wanted to lie a little bit, could drill a well.”  The
thing has gene too far now to try to divide the water
that is left. I don’t think you can have a water code
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unless it is basin-wide or watershed-wide. There isn’t
enough coming in but what it is dropping 30 or
40 feet a year, so what difference does it make where
it is coming from? “I really think they should not
let anybody else drill any wells on anybody’s land.”

The state gets eight or ten dollars an acre for
the best of their land on lease. They might just as
well sell it and get something out of it.

“If you limit irrigation pumping, you just proleng
the agony. If a fellow is going to go broke, he might
just as well go broke all at once.

“You're pumping so much over the amount that
is recharging that I don’t believe it is going to make
a whole lot of difference to try to divide it up at
this stage of the game.”

153. Earl Thode, rancher and farmer,
Casa Grande:

Bowls have been changed from 140 to 250 feet.
Water costs are about 15% of total costs. Thinks
the 1948 code is not much of a code—anybody can
get a permit. Localities should form their own dis-
tricts and get together on controls. Would not be
in favor of cutting back the amount of water that
could be pumped. Better cut back acreage. Be-
lieves it will regulate itself as we go along.

Administration should be by a local group. Be-
lieves water situation is serious, but should not be
given so much publicity. Does not believe legisla-
tion would work, but says “If you could regulate all,
I'd be in favor of it.”

Wells come back pretty well in the winter time.
Rotation of crops would help. “If we can deepen
our wells and get more water, we might be able to
hold out a long time.”

154. M. H. Montgomery, Farms in Stanfield Area,
Home in Casa Grande:

I have put 20 feet of extension on pumps since
1946. Does not think much of the 48 code, and
does not think we need it. Might not oppose cut-
backs if not too drastic. There should be no new
land put in. Stop drilling on state land. It should
never have been put in in the first place, but people

- who have had land a long time should be allowed
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to develop it. Believes pump-backs would save some
water. Says he has one old well 370 ft. deep that is
pumping more water this year than it has ever
pumped before.

Administration should be by local representation.

155. W. S. Cleveland, Box 722, Casa Grande,
farmer:

My static water level is 30 feet; I pump a thou-




sand gallons per minute with a 65 foot lift. Den’t

know why I'm in a critical area.

“If a man has land for 30 or 40 years, he should
be allowed to develop it.” Believes 48 code is un-

constitutional. "It takes away property without due
compensation.”  Believes legislature should leave
them alone. “As long as a man keeps his water on

his land, he should not be regulated.”

“The state has put more land under cultivation
in the past 10 years than anybody else. A man on
leased land is credited with his improvements and
must be compensated for them before anybody else
can bid it out from under him.”

156. Ted Marsh, Casa Grande, Farmer South of
Stanfield:

Opposed to any code. Does not believe the legis-
lature can do anything that will improve the situa-
tion now.

Believes top strata of water is gone, but believes
there is water deeper down. .

157. E. R. Guthrie, East of Casa Grande:

Believes the water comes a long way from the
north.  “Our static water level is 65 feet and we
have soft water, but very near me they have very
hard water—good irrigation water but a different
quality.”

I believe there is plenty of water under my land.

If there are going to be controls, there should be a

three-man board in the area. They should be elect-
ed, should be certified and made an officer of the
state, with the same powers as the legislature. You
could present your local problem, and such 4 board
would understand. The local and state should be
combined.

The 1948 code did not apply to anything in par-
ticular and was inoperative.

“If the prices drop and costs go up, the farmers
will drop out one by one.” Not in favor of new
development. “You cannot eat your cake and have
it—if you cut off the water, you ruin the business.”

PHOENIX HEARING
Apams HOTEL, SEPTEMBER 29, 1952

158. Jules L. Vermeersch, Machinery Driller,
Farmer and Mechanical Engineer:

Some years ago, I had a driller drill a 24-inch well
280 feet deep on my farming property west of the
Agua Fria. We did not get water and decided to
abandon the well. About three wecks later, the
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water came in and the static level stood at 22 feet; the
water stands at 16 feet today, and we are pumping
3,000 g.p.m. from that well. Pumping should not be
curtailed in this area, but we are classed in a “criti-
cal area.” If a hearing was held by the State Land
Commissioner on declaration of the critical area, 1
had no notice.

Many times when first stratum does not produce
good water and you go farther, you find an entirely
different chemical analysis from first water. In the
next stratum the same is true. Waters under the
ground do not co-mingle. I don’t believe anyone can
tell you how much water is under the ground.
Throughout the world the water level is receding,
and I believe pumping has little to do with it.

He stated he wants what's best for all, but doesn’t
know about a code. If a law is passed, it should
be administered by districts. There are about 24
areas in the state where conditions are different.
Three men to a district possible, but frankly does
not believe in any regulation whatsoever. Believes
it will adjust itself.

Believes "48 code should be changed—re-written.
Is in favor of conservation of water and further study.
We should not limit acre feet or stop new develop-
ment.

159. Thayer Coliier, Lower Agua Fria Farmer,
Avondale:

I am in the same area as Vermeersch and have
found about the same conditions. Would favor
further study on consetvation of water. Would pre-
fer administration on local level.

160. J. T. Hartman, 3616 East McDowell Rd.,
Phoenix:

Has a tax bill for $83.00 for a piece of property
midway between Maricopa and Casa Grande. I
have paid over $3.000.00 in taxes on that property.
Have no well and I am not permitted to drill a well.

“Could this committee incorporate in its recom-
mendations that cases like mine can have one well
to raise a small crop on property of that kind?”
Within the past year and a half others have come
in from California and have sunk wells all around
my property. Was not notified of the hearing when
the area was declared critical.

161. Chas. Brandon, Queen Creek:

I have one well drilled in 1917, one in '36 or '38,
and one in '40 all approximately 600 feet deep.
They produce now about 1,400 g.p.m., with a 312
foot lift, as against a 115 ft. lift in the beginning.



I can’t farm more than half of my land next
year without spending around $15,000.00 on a well.
We have to change to 250 horse power motor, and
change all equipment. In answering a question as
to whether he believed neighbors’ wells affected his,
he said “Well, we have more neighbors, and we
have got less water, so they must be affecting it.”

The 1948 code is a start in the right direction.
It could be amended. Something like that is going
to have to be done, because the water is going to
run out one of these days. I don’t think there should
be any more new lands.

The fellow that is able to drill the biggest and the
deepest will get the most, and the question is, “will
we pump economically and let everybody live, or will
we have a race?” “We must have regulatory meas-
ures, or else you will have one or two men, vote the
bonds and build the schools, and the last acre that
pumps water will have to pay the bonds.”

Somebody is going to go out of business. Cut-
backs should start at the local level. A state water
commission should appoint competent engineers to
check the amount pumped from each well. The
static level is highest in February and lowest about
the first of September.
on each well, you will know how fast water is com-
ing in and how fast it is being taken out. You could
cut back to where all of us could keep pumping. It
should strictly be prohibited to take out more than
is coming in.  You should have a staff of engineers
to work in different districts. Pass the information
on to a local board.

Water seeks its own level, but lower pumping af-
fects the upper areas, and upper affects the lower.
You cannot define a basin. You must have an ac-
curate check on the raise in the wells from Septem-
ber to February, and the loss from February to Sep-
tember. Should permit replacement wells. Believes
the commission should determine whether illegal
well should be pumped. State leased lands do not
pay their proportionate share of the tax load; should
be transferred to private ownership so that it might
be put on tax rolls.

“When prices drop is when we’ll quit pumping.”
I've been in that area nearly 30 years, and we're all
going down together.”

162. Arthur Pierce, Queen Creek, Farmer, Magma
District:

Came to Arizona a little more than 2 years ago.
Bought desert land to develop. Was unable to com-
plete development because of the declaration of the
critical area, but did get in three wells. I'm 14 miles
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south and east from Queen Creek, near the Magma
Station.

Water costs about $20.00 an acrea.

We are in Pinal County, but are in the critical
area of the Queen Creek district. Wells in our sec-

_tion do not show the drop that has been shown in

If you could keep a check -
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other parts of this area.

“To satisfy everybody, it looks like some kind of
regulatory measure will be necessary. I am an ad-
vocate of ‘the government that governs least governs
best’.”

Anyone who says that they know anything about
waters underground, I don’t believe there is a man
can tell for sure. The more we learn the more we
find the less we know.”

Wells illegally drilled should not be allowed to
use the water, and owners should be prosecuted.

Believes that if cut-back is found to be necessary,
it should be done on a local level. There were many
who protested the area’s being made critical, but the
State Land Commissioner took what the engineers
said. If an area can be determined, control measures
should be restricted within that area. Any time you
try to regulate a man’s land, you are going to have
difficulty. A local board would be most reason-
able, and would came the closest to getting the job
done.

An engineer should be maintained for consulting
purposes.

Conservation is the big thing. I use at least one-
third more water than I would need if the land were
in good shape. I am not for subsidy. It should be
set up as a loan to be paid back by the farmers, into
a state or federal fund providing low interest and
long-term payments.

Believes domestic water should have priority, but
thinks industry should be regulated just as the agri-
culturists.

“I don’t think any kind of law should be made
that would be retroactive. I am a newcomer. I
bought in good faith, and I don’t believe any meas-
ure should penalize the newcomers. If there is a
law, it should be on an equitable basis for all users.”

163. Ted Decker, land owner, Phoenix-Stanfield:

In 1939 got four acres of cotton per horse power;
today 114 acres per horse power. The drop in the
water table has been from a static level of 90 feet
in 1939 to 250 feet today.

Last year and this year, we deepened five wells.
In each well, we got about 509% more water. The




drop in the water table is over the entire area. “We're
all going down together.”

Should have had some regulation of underground
water years ago. Should stop drilling any new wells;
stop any new lands from going into cultivation.
Should make accurate engineering surveys on all

wells that are deepened and find out what's down-

there. '

Believes in the principle of prior rights. Cut-
backs should vary with local conditions. Legislation,
if any, should be administered by a state engineer
upon advice from a local board.

We should have the same rights as the Indians
have.

Wells drilled without valid permits should not be
allowed to pump—unless there is an Indian well
across the fence.

Would favor a continuing study. Believes cement
ditches save a lot of water.

Municipalities will have to deepen, just as the
farmer, and they can better afford it.

164. Gertrude Evelyn, 2222 E. Fillmore, Phoenix:

Has 320 acre homestead in Pinal County. Has
tried to find someone who was reliable to develop
the land for its use, but has been unable to do so.
Took out a permit and renewed it from year to year,
until last year when Mr. Lane cancelled the permit.
“That land is my scoial security and now it is worth-
less, after paying taxes on it for so many years.”
When they stop me from drilling, it is just like rak-
ing something away that rightfully belongs to me.
Could have sold it for a song many times, but never
for a fair price. Just wanted to give the Commission
an idea of a situation which demonstrates the un-
fairness of preventing development. “My water
right can be taken away under a retroactive law.”
Permit cancelled June 14, 1951.

165. J. M. Combs, farmer, 900 E. "C" Ave. Glen-
dale:

“I accept regulation but exclusion never.”

“I have desert land on two sides of me (Deer
Valley) and I could conscientiously say to my neigh-
bor that I hope he gets a good well if he drills. I
have been here too long to want to exclude anybody.”

Every land owner in the basin is a potential water
user. If we have any regulation, it should be applied
equitably to every land owner, any everyone should
be entitled to participate in his proportion of that
basin.
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“I don’t believe in prohibiting any man from put-
ting down a well to provide himself a living. Idon’t
believe in prior appropriation.”

I accept regulation. I supported the '48 code at
the time it was passed. I attempted to get a substi-
tute bill that would treat the underground just as
the stored waters. If the experts say that this basin
can safely deliver a certain amount, that should be
distributed equitably to all the land. You'll always
find some that you will have to force.

If regulation were left to a local board, one area
would increase pumpage, and that would affect an-
other area. Probably should be from a state level
on enforcement.

Believes he could lift water quite a bit farther
at present prices. If prices go down, you won’t have
to tell me to stop pumping.

“I believe in legislation to compel me to put in
cement ditches, providing you furnish the fund that
I can draw from and give me a long enough time to
pay for it.” I know that wells are pumping more
water than is necessary for economical application
of the water.

“I am in favor of limiting the number of acre
feet that can be pumped within a basin, if it is applied
to all equitably.”

Does not feel that you can set up a basin in Deer
Valley when one basin directly affects another basin.

Definitely believes in continuing study.

166. Lawrence Mehren, farmer, 309 E. Mariposa,
Phoenix:

Ranch property on Litchfield Road, 3 miles north
of Luke Field.

“My interest is probably purely selfish, but I want
to continue to live here and want to continue to
stay in farming at the same place. With the receding
water table, I do not feel that I will be able to stay
in business too long at the same place.”

Acreage divided between citrus and field crops,
cotton at present. Citrus farmers must take a long
range view, because of the lag between planting
time and the time that you begin to realize a profit
on your investment.

Static water level has dropped from 93 feet to
229 feet in twenty years, in increasing amounts in
the later years. Wells have each dropped 12 feet in
the past year. This is believed to be caused by the
tremendous development of the whole adjoining
area.



Believes that some water must escape from the
basin to carry off salts. Conservancy measures should
come with controls. Believes in critical areas.

Water cost is now running in excess of $6.00 an
acre foot and does not believe that $10.00 water
could be profitably used, particularly on citrus.

Capital requirements for new wells and equip-
ment are continually increasing; an installation
which 8 years ago cost $12,000 would cost $25,000
now. Does not believe banks will continue to loan
money on a long term mortgage for new wells or
replacement wells in areas where there is a receding

- water table.

Curtailing water use would certainly have an
effect upon the state’s economy, but would give
some stability to the over-all picture.

Still feels that the provisions of the proposed code
last year were sound. “They are still my recommen-
dations.”

Would favor administrative determination of the
amount of cut-back. Would suggest that there be a
State Water Commission to administer ground water
laws. Conservation is a job for the state government
working with county governments and it should
come out of general funds. Water distribution meas-
ures should be on local option basis.

“Wells illegally drilled should be capped; the
people should be taken to court and the book thrown
at them.

“The 1948 code was so incomplete and so weak
you might as well start all over again with a docu-
ment that can be built on a better basis.

“You could allot water on an acre foot basis.
Field tests in various areas could be made by state
commission to calibrate at a certain time of the year
the flow from wells. Check back on energy used
from that well and you could tell whether or not a
farmer was using more than his share. It would be
fairly easy to figure out how many hours the pump
has run. The individual is on his own as to what he
withdraws, but make penalties stiff for over use and
God help him if he gets caught.”

167. Ernest Hawes, farmer, Queen Creek district:

From experience with his wells, he believes that
deepening the wells makes more water available,
but does not produce any new water or any new
source.

This year wells are falling off rapidly and this
includes the Magma wells, which have formerly
held up very well. “We’re coming nearer the end
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of it every year.” Is very much in favor of a control
of some kind. “I would rather cut my operation in
half and put it on a sound basis than face a prospect
of depleting our water supply and in a period of 10
years be completely out of business.”

Put a definite acre foot allotment that can be used
on any one piece of ground. If a man deliberately
drills a new well in the face of a bad situation, I
don’t think he is entitled to as much of an allotment.
“Unless you put some kind of control in, at least
50 per cent of that area will go out of cultivation.”

Pumping costs with natural gas may have some
advantage over electricity, although original cost is
higher.

Controls could not be administered on a local
basis; you would have to set up a set of rules that
are administered uniformly. Believes there is too
much land in cultivation already. Law breakers cet-
tainly should be prosecuted. Does not believe a law
will work unless it has public support.

Would not be willing to express an opinion on
advisability of future study until he has had an
opportunity to see what this commission has been
able to develop.

Believes that the water situation has gone so far
that it is going to be hard to get public support for
any regulation, because there is not going to be
enough water to go around. “To balance pumping
and recharge would necessitate shutting down two-
thirds of the wells in our area.” A 25 per cent cut
in acreage would not do the job.

168. Jack Tracy, 921 West Monte Vista Bivd.,
Sunshine Farms:

“I just want to say that I am ‘agin’ this proposi-
tion period.

“I do not believe this water should be subject to
prior appropriation by the state.

“It belongs to the owner of the land under which
it is found, and should be handled the same as ore
or any other material.” '

Pump development has contributed to the econ-
omy of the state to an equivalent extent with the
surface supply.

Might favor that casings should not be perforated
for first 200 feet for the protection of family wells.
Does not believe local handling would be possible.
Not familiar with the 1948 code. State water laws
should be administered by someone of competence.
Where you can get men of competence is beyond
my comprehension.




Believes laws of economics will control better
than any legislative control.

169. Art Bodine, Farmer:

Believes wells are affected by neighboring wells.
“We are trying to conserve all water possible—
concrete pipes, pump backs, etc. Hope to save 25
per cent by conservation measures. Doubt whether
we could continue at present price levels if water
supply dropped 50 per cent. The trend in vegetable
prices is down everywhere. We would just have to
climinate a certain amount of acreage. The lowering
water table will force many farmers out of business,
especially in the produce area. The income of the
community has been increased very heavily by this
industry.

“The quality of lettuce in the project has dropped
until there would have been very little vegetable
business in the Salt River Valley at the present time
if we had not gone out to the desert and developed
new land. ’

“Some attempt should be made to balance ground-
water recharge and withdrawal in critical areas. We
should make a complete study of known critical
areas and borderline districts, and perhaps put some
control there also.

“Would say a board comprised of farmers and
business men alike to determine cut-backs if found
necessary. Wells drilled illegally since 1948 should
be prosecuted. Replacement wells should be allowed.”
Does not favor any new land going in in critical
areas. Believes a lot of land has been put in that
should never have been put in. “It might be advise-
able to abandon a great deal of the marginal land.”

“None of us know what basin we're actually in.
Believes all pumping districts should be classed as
critical areas and should be handled on one basis.
Acknowledges that possibly in some districts where
the lift is shallow, it might be handled on a different
basis.

Would favor a continuing study, with a supporting
appropriation for every year. It is one of the most
vital things in the state today. If code is passed,
studies should continue.

(Mr. Cowden interjected a point of information
at this time concerning the appropriations of Arizona
and neighboring states for the administration of
water laws. He said that the commission has been
advised by Mr. Lane’s office that his total appropria-
tion for water is $22,000. The nearest to us would
be Nevada with $61,000; New Mexico, $340,000;
Texas, $238,000; Montana, $107,000; Utah, $500,-
000; and California, $1,700,000.)
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Study should continue with an adequate appro-
priation to determine whether underground water
can be supplemented.

Domestic wells should have prior rights; water
companies should have no priority; industries, may-
be, but provision should be made to compensate
agriculture so put out of production.

170. Fred Ironside, Aitorney, Phocnix, Arizena:

Complimented the commission on how they have
gone at this business—"A fine, public spirited job
you're doing,” but the commission has not yet been
equipped with the type of financing that this partic-
ular subject needs. It is hoped that additional finances
will be forthcoming for the future. We need to de-
termine where the water comes from and how much
do we have . . . then we can proceed from there.

“Of the 1948 code, I believe it a real place of
beginning. From it I expected a status quo position
would be attained. Then there could have followed
the establishment of a water resources board to do
the things you gentlemen have done, and also check
tlood control and conservation measures for aug-
menting water.”

Believes it is possible that within a ten year period
we could so augment our recharge to actually bring
the water back. Go after the federal government to
subject all federal lands to whatever law you have
in the State of Arizona. The Water Resources Board
should have economists who would lay out data
so that the public could determine what the code
would do to the economy. The board might consist
of farmers and business men, so as to combine those
most affected, with those who could determine the
effects on the economy. The public has a right to
elect its destiny and decide for themselves what type
of economy is best to go forward with.

Were I the commission—these would be my
recommendations:

Legislation for water conservation to be perma-
nently and well financed. Do this as a continuing
job.

Get federal lands in Arizona subjected to what-
ever the water law in Arizona is.

Get behind and complete flood control jobs that
are ready, such as the Whitlow dam and others.

Amend irrigation district laws to permit the agen-
cies to issue bonds for conservation projects.

Legislation to allow farmers to group together to
secure difect loans or financed loans, or this board
to be the sponsoring agency for federal loans under
something similar to the R.F.C.



An immediate enforcement of every law we have
on the books with reference to tail water and waste

water.

* ES % * *
Does not believe a cut-back is called for. Be-
lieves °48 act should be enforced. Maintain status

quo until studies are more complete.

“It would be too precipitous on facts that we have
now to say whether we should or should not have a
code.”

Believes permits should be re-examined to deter-
mine whether false statements have been made.

A new approach should be made on management
of watersheds. Lend support to such experiments as
are now being conducted in the Sierra Anchas. When
you let watersheds grow to bad wood, you cut off
land for grazing. There are many ways to augment
the aquifers—spreading, check dams, etc. This is
being done in other places.

“This commission should make recommendations
to the forest officials and to the United States of
America. Here is an official body that can officially
take a position on what should be done and how
to go about it.”

171. Harold Lundberg, Avra Valley Farmer,
Marana:

Somebody is drilling an oil well near us and we
are unable to acquire any water log on this well. It
would be helpful to the community to have that
information. We have reason to believe that water
has been giving them trouble, but we have never
been able to get any exact information on it.

West of Fresno the wells are from 2000 to 4300
feet in depth. They have a power problem there
that we do not have here, and their average lift is
between 600 and 700 feet. The wells are drilled
with rotary rigs, cement off the high salt content
strata, and take the water from between. We should
have more information on deep wells that have gone
down here.

Can’t see any reason for cut-back until we further
explore possibilities for additional water.

Favors local basis for administering water laws,
once the area is defined. All wells in our area are
very different in chemical analysis. Federal -and
state lands should be the last to be developed where
there is any question of the availability of water.
Deeded land is different. A man should be allowed
to develop it if he has the money.

Would favor a continuing study with ample
financing. ’
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Believes further development in his area should
not be stopped. “Avra Basin wells have not dropped
as much this year as last.”

172, Charles Wetzler, 1525 North 11th Avenue,
Phoenix, Beef Caitle Feeder and some
Farming:

Has one irrigation well which is within the Beards-
ley district. Have had a consistent drop of between
8 and 10 feet a year.

Would favor anything that will prolong the farm-
ing in terms of production, and under those terms I
believe in the '48 code.

Believes farmers would agree to cut-back of 25
to 30 per cent if it would be generally beneficial.
Believes in continued study. Either a commissioner
or small commission should administer water law.

General conservation practices should be estab-
lished. Management of watersheds should be changed
to eliminate juniper and cedar. Believes that this
commission should have courage enough to recom-
mend that to the forest officials.

173. S. T. Neely, Yaqui Town, Pinal County
Farmer:

“Whatever you do in the way of control, you
should have a better determination of areas. Florence
was put into the critical area, and there is no com-
parison between the wells in that area and the Eloy
district. Our static level is 87 feet with a draw-down
of 11 feet. We supplement gravity water with
pumped water. Each basin or river bed should be
definitely established.

If cotton dropped to support, I could still make a
living, but do not believe some of them could, if
they are pumping as far as they say they are.

Domestic water comes first. Industry should buy
from somebody who has it to sell.

In favor of continuing study. Law should be ad-
ministered by water commission with some help
from local boards.

Believes in prior appropriation. “That puts me
without too much right, but I believe that.”

September 30, Manor Room, Hotel Adams

174. H. S. "Casey” Abbo#t, Rancher, Avondale:

Nothing has been accomplished by determining
this a critical area. They have just gone ahead and
drilled. I don’t know whether they had permits or
whether they did not have permits, but they have
gone on with unlimited developments. There have




been many wells drilled in the past 12 months.
Ilegal wells should not be allowed to operate.

We felt no recession out there until Deer Valley
came in.

“I fought the code—I fought it on the over-all
basis that the farmers started the economy here and
I could not see why we should assume the entire
burden of saving the economy of the state. You had
a code passed calling for permits and a complete
stoppage of drilling in critical areas with exception
of replacement wells. You should amend it, put
teeth in it and enforce it.”

Out in our country, we know where the bottom
of the water is—560 feet—that’s the end of it.

There is a well 2400 feet deep 1V% miles North
of me. They are getting pure 95 per cent salt from
2155 to 2400 feet. I understand they are going to
3000 feet. They went out of their water formation
at around 600 feet.

“When I drilled my well No. 6, we hit an old
river channel. There were six water bearing strata
above the clay, of which 3 had been pumped dry,
the last very recently, because the limestone was
still very blue. The bottom of that well is in 62 feet
of gravel, and we pumped fish out of that well and
still pump fish out of it.”

Does not believe state leased lands pay fair share
of taxes. The state should either let its land go to
desert or put it up for sale. The man on state leased
land is protected on his investment in improvements
and is in competition with the man who owns the
property and has all of the risk and all of the burden
to bear.

First conservation of water should come out of
our own actions in putting in cement canals. “I save
one-third of my water in a mile.”

Believes state should set up permanent commis-
sion with technical personnel advising and assisting
in the application of existing code.

No more land should be developed in critical
areas. Does not believe in cut-backs. “It's not up
to the farmers to assume entire burden.” In 30 or
40 years, two-thirds of central Arizona is going to
be dry unless supplemental water is brought in.

“If you go back to support levels of 35 or 36 to
'38 with present wage structure, at least 25 per cent
of your pumped area today would go out of business,
but as long as you have your present support levels,
even with high wage structure we can last an average
of 20 years in the pump area.”

Municipal use of water comes first. Industry should
not be given preferred rights to pump water. There
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should be just compensation to anyone whose water
is taken away by municipalities, industries, etc.

Believes present set up is too much of a burden
on land and water department. Should have an advis-
ory water commission appointed by the Governor
as a matter of public duty with sufficient funds to
hire lawyers and engineers and to work out any
problems which might come up. The appropriation
should be between 150 to 200 thousand dollars
annually and should have some permanence. Such
a large part of the economy of the state is dependent
upon this industry that the appropriation is definitely
justified. "I am shocked at the size of the appropria-
tion that Mr. Lane has and feel that the legislature
should be censured.”

175. O. P. Johnson, 366 Verde Lane Phoenix,
Farming Business, Peoria district:

I believe we have to have regulations. The last
man in should be the first man out. If we had had
prior rights originally, that would have been the
answer, but you can’t back up and do it now. I have
see some land come and go two and three times.

Believes state should make an effort to conserve
all water possible. Some make a lot of money and
take it and go. If you have permanent people, they
would take restrictions. “The sooner you start con-
trols, the better off you'll be.”

The project has a right to pump water to supple-
ment gravity water.

176. Clyde Neely, farmer, Gilbert:

Is in project and supplements gravity water with
two wells. Does not know how much they use. Is
in favor of conservation practices, but believes very
little is wasted.

“The 1948 code accelerated pumping.” Does not
know how critical areas were determined. Does not
believe an over-all cut-back should be made. “How
can you police this thing?”

“Ten years ago we were told they would come out
of Eloy bare-footed in five years . . . they come out
now in Cadillacs. Suppose they do come out bare-
toot? Who have you hurt? They have contributed
to the economy of the state and have had a good life
while it lasted.”

We should use all approved methods and seek new
methods of conservation. Should continue study in
cooperation with U.S.G.S. and others.

State leased lands should be put on the tax rolls..
Government in business has never been very success-
ful in my opinion. These lands should be sold to
private ownership.




The people should be given the right to limit
themselves if an area could be determined, but to
set up a commission would only lead to injustice.

177. Oscar Sirobel, Artist, Scoftsdale, Paradise
Valley:

“I am not a farmer, just an agriculturist. I make
my money in town and blow it in on a farm.”
Something should be done to regulate the use of
that water out there. Believes Water Users should not
be allowed to pump water out of one area (as they
are doing at Granite Reef) and take it down some-
where else.

178. B. F. Youngker, farmer, Buckeye:

Has some land in Roosevelt irrigation district,
some in Santan Wash, some in Rainbow Valley—
all west of Buckeye. Twenty-two pumps running at
present.

Does not favor cut-back for state as a whole;
“Let economics take care of it.”

“If cotton prices dropped, I would produce as long
as there was profit in it. It would depend on the
bugs.”

We should make further studies and save all the
water we can and do anything within reason to keep
it from going clear away. Should not prevent a man
from developing land who has owned it a long
time.

“If you have a code, it should be enforced.”

If restrictions could be worked out on a fair basis,
it might be desirable. If you're going to have a
critical area, you should put everybody on the same
basis.

Ask Uncle Sam about the Indians.
Wells should not be allowed too close together.

179. W. Wilkins, 1102 East Culver, Farming in
Laveen district:

Lived in Arizona 65 years. Does not believe in
cut-back. Believe in prior rights. We should first con-
serve and control what water we have. Believes a
heavy run-off on the Agua Fria is lost that might be
saved.

“When you take livestock off the ranges, brush
grows up and holds back the water. Let cattle and
sheep graze the country off and you get more run-off.
The snow runs used to last six weeks to two months,
but now the vegetation takes up the moisture and
holds it. You cannot economically eliminate juniper
and cedar; get the forest people to permit livestock.

149

SRP987

Sheep eat juniper, cedar, quaking aspen and little
pines.” Should continue study.

180. John P. Yan Denburgh, superinfendent,
Buckeye Irrigation district, Buckeye:

“Our problem is over-expansion. Sould concen-
trate on bringing in Colorado River water. Will you
legislate the farmers out of business, or let economics
take care of it?” I would rather let economics take
care of it. I have no sympathy for the man who has
developed the desert and now has a dropping water
table. If he goes out of business, it was a business
proposition, and that was his chance.” Let it jell;
respect critical areas and develop no further here,
but allow development in other areas. Don’t exclude
free enterprise.

181. O+hel Narramore, Palo Verde:

In Buckeye irrigation district. - Pumps from 65
feet now, originally 40 feet. Water table has dropped
generally. ’

Believes '48 code might be amended to make it
work. Has some water-logged land that was included
in critical area. “These areas should be allowed to
pump.” You should not be allowed to pump areas
adjoining critical areas if it can be determined that
one affects the other. Would favor continuing study
on source of water and conservation.

It would increase water supply if we could elim-
inate worthless wood.

I am opposed to the state leasing lands in com-
petition with farmers and taxpayers. Believes Indians
should be under the same regulations as whites. Let
them develop their own.

182. W. W. Weigold, Buckeye, Secretary-Manager,
Buckeye Irrigation district:

Static water level has dropped about five feet
from 11 to 16 feet. In the west end of the district,
the water level is around thirty feet and there has
been very little change. Pumping lift is around 60
feet.

Does not believe there is any standard by which
you can cut back. As gravity water has declined,
pumping has increased. The increase has been from
25 to 75 per cent. Since the 1948 code is what we
have, we should work under it until there is a better
solution. We should develop no new land in critical
areas. Believes study should continue. Ground water
and surface water should be together and not con-
sidered separate and distinct.

Saving on concrete lined ditches are not too great
in that area.




Administration of ground-water laws should be
by a commission, selected by districts.

Mr. Weigold made it clear that he was not speak-
ing for the district, but personally.

183. Kenneth McMicken and William Killip, Jr.,
Goodyear Farms Co., Litchfield Park:

Our average annual water requirements are 6.5
acre feet. All water conservation methods are being
used, such as concrete ditches, re-leveling of land
and increasing the size of ditches. The salt problem
has increased in the older wells, but in newer deep
wells, we have less salt.

In the exploratory well now being drilled, we
found the usual supply of water to 700 feet; then
silt and clay from 700 to more than 1000 feet with
very little water; then some water-bearing material,

then more silt and clay and at 2300 feet we struck

pure sodium chloride, and have been going through
that for the past 200 feet. Below 700 feet we have
not found anything worth going after. We will go
on to 3000 feet.

Our wells affect each other and neighboring wells
affect ours.

‘We will abide by the findings of this commission
on regulatory control. We feel that all water should
be treated alike. Believe prior appropriators should
be respected.

Would favor continued study. The 1948 code
does not have many teeth, but it is the law, and we
try to live by it. Inasmuch as the Indians are citizens,
they should be treated the same as whites. It does
not make too much sense for the state to increase
the use of water on its own lands and ask conserva-
tion and restriction on private lands.

184. M. O. Best, Deer Valley Farmer, Phoenix:
Our pumping lift is 310 feet.

Had the 1948 code been enforced, we would not
be in the trouble we are today, but as an amateur
legal opinion, I very much question whether the
1948 code is constitutional. It could be amended.
You cannot discriminate, and I doubt if this com-
mission has enough information to know the re-
charge so that the water could be allocated on an
acreage basis equal to everyone. Anyone should be
allowed to develop, but amount of pumping could
be limited.

I do not believe in prior rights. I believe there
should be an over-all cut-back, but I do not believe
there is enough information to know what the cut-
back should be. I do not believe the effect on the
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economy would be in relation to a cut-back. In each
case the marginal land would go out and better use
would be made of the water. Production would go up.

Municipal and domestic water should always have
preference.

When you consider the over-all economy and we
are short of water and there has to be a cut-back,
you have to consider what part of the burden is going
to be carried by industry in relation to agriculture.
I believe the same amount of water used by industry
would produce more jobs and pay more taxes than
would be the case if it were used for agriculture.

We need more study on conservation. I would like
to see the continuation of this same commission with
sufficient appropriation to complete the job. “I will
go along with whatever this commission recommends.
I'm willing to let you spend my money.”

The 1948 code has been entirely inoperative.
There has been a 50 per cent increase in develop-
ment since 1948.

In administration you have to stay off the local
level. Each district could be represented on an over-
all commission. I believe there are a good many
different basins in the state. Therefore, the same
regulations would not apply to all. Any cut-back
should be on an acre foot basis, so that crops can
be diversified and water used as owner sees fit. If
a man can spread his water and use it over the entire
acreage and another man wants to double up, that
should be his privilege.

If you put everyone on the same water supply,
it would force the waster to wake up and put water
to better use.

“It’s going to take a lot of organization and a
lot of money to set it up on a permanent basis, but
I believe it can be done.” Wells could be metered.

I believe in conservation practices—the lining of
all ditches, the collection and re-use of tail water,
etc., but I do not believe you can change the pro-
grams on forest and range lands. If we had more
deep wells and the wells were perforated in the upper
level, it might increase the water supply in the
shallower aquifers.

185. Kenneih McElhaney, farmer, North and East
of Luke Field:

The water in the entire basin has gradually re-
ceded. Our annual water requirements are approxi-
mately 5 acre feet. “I do not believe wells can be
pumped indefinitely but, on the other hand, I have
no feeling of pending disaster if nothing is done.”
I would feel more secure if some controls were put
in. ’



It our water supply dropped 50 per cent due to
increased lift and consequent increase in cost, I doubt
if I could operate at a profit, but if the drop was due
to legislative curtailment with no increase in lift or
cost, I could probably make it. “The lowering water
table may force some fringe operators out, but these
would be few.”

It is anybody’s guess as to what the recharge in
any area is. If we have to have a law, I would recom-
mend a cut-back on an acre foot basis. Any law for
the control of water should be administered on the
state level in cooperation with local committees.
There should not be a general state limit on the use
of pump water, but it should vary with the avail-
able water in various basins. We should not estab-
lish priorities for consumptive use.

“The Supreme Court has told us at least three
times in the past 20 years that the water belongs to
the land and wells have been drilled with that as-
sumption.” Undeveloped lands are entitled to some
water.

“I feel that the 1948 code is a law which defeated
its own purpose. It did not have the teeth in it to
bring about enforcement. It caused hysteria and
accelerated drilling.”

186. John M. Jacobs, farmer, Deer VaMey Areaq,
Phoenix:

Our water level has dropped somewhere in the
neighborhood of 100 feet since 1940. Our first well
dropped from 100 feet to 135 feet in the first year.
It lost around 50 feet in the first three years. I
believe the first water we had was obtained from
pockets and sheets of water, and did not constitute
a stable supply. The same ratio of drop did not main-
tain. From 1940 to 1952 the average drop was 11
feet per year, and in the last three years the drop
has been only a little more than 5 feet. We believe
that in the deeper water there is a replenishment.

It has been said that Deer Valley pumping was
creating a basin, and that water was running back in
there from under the Salt River Valley. In 1948
we employed an engineer who took a line above
sea level to see where our static water level was. He
went into the heart of the Salt River Valley, worked
from an elevation of 1375 feet to an elevation of
1075 feet, the low point in Phoenix. There is a
slope from the center of our place into the Salt
River of something over 70 feet, and it is very
unlikely that the water is running up hill.

It is very difficult to determine where the water
is coming from. We now have approximately 20,000
acres in cultivation and still our annual draw-down
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has leveled off to an average of five feet a year.
“If after sufficient data is gathered and correlated
and it is found that there is just definitely so much
water, that is all there is going to be, and when
it is gone, it is gone, then some reasonable cut-back
would be in order.”

It is very important that we look toward supple-
mental water, and an opportunity eventually will
come to get it. There are ways and means for the
people of Arizona to in some way get Colorado
River water in here, but as long as we have to go
before the United States Congress to get support,
you are up against a bad situation. They have no
record of anybody in the State of Arizona suffering
for water. We haven’t arrived at a point on the cost
of water that is alarming. If a situation comes where
farmers can’t farm with the same methods now in
use, then they will diversify their operations and
change to adjust to their water costs. Land prices are
up, farm labor is up—every item of expense has
gone up. We should accumulate every bit of factual
evidence we can, but if we go out of business, it
will not be because of the water situation. If com-
modity prices drop enough, you re going to go out
of business anyway.

Concerning new development, the economy here
was built by this development. If we find we are
not going to get supplementary water, then we will
have to do something more with our own..

I think you have to use a little judgment on new
development. Can we know the possible relationship,
for instance, between Deer Valley and the Eloy
area?

We have just about reached the maximum devel-
opment in Deer Valley. I believe deep wells should
be encouraged if any individual wants to speculate on
what may be found down there.

When I am not pumping, the static level in my
deep well stands 40 feet above other wells. It is
perforated, and I believe it is for the general good
that that well is there. I reduced my lift 25 feet when
I deepened that well, and unless the law stops me, I
will lower others. When we’re in our heavy pumping
season, it takes a little longer for all wells to return
to normal static level. We believe the deep well is
helping the shallow wells, but have no figures to
support this.

We do not know our problem yet. If you know
what your over-draft is and what your recharge is,
you could put in on paper and say “this is it” and
all you would need would be a czar, but one area
does not match another and we do not have enough
facts. I believe it is mandatory that we go ahead with
study to build a factual picture if such can be.




“If a control was put in over our area, I would go
along with it.”

Economically at present commodity prices, we
could lift water quite a little further. If cut-backs
should be found necessary, I believe it should be on
an equitable basis, probably on acre foot basis.

In the over-all picture we should look at all our
watershed problems, and even the forest is taking a
new view on some clearance and under-brush burn-
ing. I think that conservation measures all the way
down the line should be used wherever possible.

Domestic wells come first. To protect your econ-
cmy, if industry comes in, it has to be recognized.

187. Joe Angle, Machinery Business and some
Farmland in Casa Grande Area, Phoenix:

There has been a gradual lowering of water table
in the Casa Grande area. The amount of water seems
to be determined by the depth of the well. I do not
believe in regulation. I believe that anyone who owns
the land should be allowed to develop it and pump
the water.

Twenty-seven or twenty-eight years ago the Uni-
versity said that area would be dry in 5 years. The
lift is greater, but they are still doing pretty well
down there.

I'do not believe there is such a thing as not being
able to enforce any law that you pass. I believe it
can be enforced. If it is found that a law is necessary
and this commission should recommend that restric-
tion be set up, the people will fall in line. It should
be on an acre foot basis, but I personally believe that
economics should control. It has in the past. At times
in the past some of that land has gone back to range

twice over, caused by equipment break-downs, not

by shortage of water. We can put water on the
ground for less than $1.00 an acre foot for fuel cost,
or for $2.50 an acre foot total cost with all gas
equipment.

I believe a commission system would be better, if
controls are found necessary, with a representative
from each critical area.

188. A. J. Walker:

I own 560 acres of undeveloped land, on which
I'have paid taxes since 1917. I cannot be compensated
for that in any way when I can be denied a permit
to develop it. Under the present code, Maricopa
county is in one basin, but on the south side in
drilling wells over a period of 8 years I have found
four different, separate basins. Big wells near me
are pumping very heavily from a 1600 foot well
one-fourth mile west of me. They do not affect my
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water and do not lower their own water. Just a short
distance northwest of there, there is altogether dif-
ferent formation and a different water. Over in the
Queen Creek area there is still a different basin.

I am in favor of this committee. It should have
more money, but you should find these critical water
areas. The Supreme Court has ruled that New Mexico
has a right to control the underground water “where
it can be traced”. This means that you cannot control
percolating waters.

I think a code would be all right. I feel that I
should be allowed to develop my property and if the
recharge is only a certain amount I should have the
right to pump my share of the recharge in my locality.

189. Nat Dysart, farmer, West Side of Agua Fria,
North of Glendale:

Our original static level was 72 feet; it is now
standing at 202 feet. As income goes us, the water
goes down. I believe we will cut back pumping,
whether we like it or not. Fifteen or twenty years
ago a prior rights system would have been all right,
but now that we have expanded and bonded out-
selves for a lot of schools and other things, I don't
want my neighbor to move out and leave me to pay
for those improvements. It is evident that we are
over-pumping the supply. I believe a straight across
the board cut-back would be better than letting
nature take its course.

I believe all these basins are inter-connected and
any cut-back will have to be on a basis that is
equitable to all. Further study would be all right.
It is possible that some estimate might be made on
what could be conserved, and I believe a survey
should be made to determine what wells have been
drilled in violation of the 1948 code.

October 1, 1952 — Corinthian Room, Hotel Adams

190. Henry McKenzie, District Manager, Winthrop
Pumps, 4020 East Washington, Phoenix:

I have been in the pump business since 1918 all
over the country. The water situation has been crit-
ical wherever we have been. In 1921 in the San
Joaquin Valley, in the west side, the present biggest
pump area, we were told that the pump market was
saturated and no more would be sold.

In most areas the determination has been that the
farmer owns the water under his land, and so long
as he keeps it in his natural watershed, he cannot be
controlled. Many of our largest developments might
never have been accomplished had controls been
used: Conservation practices are widely used to re-



tard flood water and replenish the underground
water supply.

With new pumping methods, the deeper lift is
offset and costs are maintained very close to the same
percentage. You must not try to retard human pro-
gress and new, unexplored areas should not be com-
pletely shut off. Agricultural people are getting wor-
ried about the amount of acreage necessary to take
care of increasing population. There are not too many
irrigable acres in Arizona.

A critical area creates an unfavorable publicity
here and back east. The main pumping areas are
pretty well filled with pumps.

I would not think it would be possible to devise
a formula by which the economic depth of a lift
could be determined because the costs vary so much.
But I would say that the Arizona rate is more fav-
orable than anywhere I have been.

191. P. Modesti, Agua Caliente, Arizona:

You cannot pass legislation to replenish water.
You cannot say the water belongs to the state. Let
economics take care of it. I am against regulation,
at least for a while. If controls are established, let
them be local. Stop the land office from selling or
leasing agricultural land. Go ahead and create a
permanent water commission, but do it in such a
way that you are not going to stop the development
of the state or leave a handful of people to pay
off bonds that extend over a period of 25 years.

192. E. R. Spear, Deer Valley farmer, Phoenix:

The water table in our area has receded about 65
feet since 1943, most ‘of that before 1948. The an-
nual drop since 1948 has been from four to 5V
feet. We now have lots of wells out there, but in
the first years when the drop was rapid, there were
few.

In a well we drilled out near Mesa, we got hot
water with an entirely different chemical analysis
from the Deer Valley wells. I do not believe that
our recharge is coming from any nearby source. I
do not believe in restrictions and would not object
to a neighbor developing his land. Would favor
continuing study.

I think the 1948 code is dangerous legislation.
I believe we can trust Lane, but you never know
who you will have out there. The code could be
amended. Conservation measures are all right.

There is very little acreage left for development
in our area, mostly in the New River district.. I had
rather let economics take care of the development.
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State lands should be sold to private ownership. I
would like to see state and federal lands controlled
the same as private lands.

193. E. W. Michael, lond owner, Phoenix:

Has lived in Arizona 43 years. In a written state-
ment, which he had read for him, he stated he had
three wells and one section of land under cultivation.
The ground water of the state should be regulated by
law. I believe any law which you gentlemen recom-
mend should be based on the primary fact that the
owner of the land is the owner of the water therein,
and that every such land owner has the right to drill
a well on his land and withdraw the ground water
therefrom. The law should provide for the estab-
lishment of irrigated lands into districts in accord-
ance with natural boundaries or basins in which they
are situated. Give the State Land Commissioner or a
land board the authority to regulate the depth to
which the water might be pumped in these various
basins. Let every land owner in the district have the
right to pump, but control the depths to which he
might go.” This should be provided for in enabling
legislation.

194. J. H. Sossaman, farmer, Queen Creek:

I came to Arizona in 1916 and have been in the
Queen Creek area as a farmer since 1919. I have
three wells on my 960 acre farm. These wells are
drilled to a depth of 1457, 927 and 720 feet deep
and as of September 1st of this year were pumping
from a depth of 360, 338 and 332 feet respectively.
The big drop in the water level has been since 1940.
The water strata remain almost the same to a depth
of about 1,200 feet and from there down we run
into hotter water with considerable sulphur content.
The amount of pumping should be regulated by the
price of the commodities produced. When the price
of cotton and potatoes goes down, the amount of
pumping will also go down. I believe the heavy
peak in the drop of our water has more or less been
reached. It’s reaching a stage where the pumping
will reverse the flow from the Salt River Valley,
as well as the flow that comes from other sources.

I do believe that study should be continued
on the underground water and money appropriated
for the studies. In critical areas, there should be a
moratorium on further drilling while these studies
continue. This moratorium should not apply t
non-critical areas. “Why should we go to werk
and restrict our state and private lands, and let the
Federal lands go scot-free?” Maybe we shouldn’t
have a critical area around those Indian Resetvations.

From a lot of the logs we have taken on wells,
they show that at one time the Gila River flowed




through the Queen Creek valley, rather than through
the Sacaton area. The silt in these wells compares
with the silt in the soil over there. Queen Creek
doesn’t have enough watershed that it could ever
have deposited 1,000 to 1,500 feet of fill.

195. Joe O'Connell, President of Arcadia Water
Company, Phoenix:

I have one well and the Company has six. In
1919 we were pumping from 65 feet and now we
are pumping from 220 feet. Something should be
done about this underground water. One theory is
that you should take each district by itself and with
some guidance from this Commission let them all
agree on how much they’re going to cut or what
they are going to do. If you can’t get 3, 4 or 5 men
together on anything, I don’t know how you're going
to get the whole state of Arizona to agree on any-
thing. In other words, pass enabling legislation
whereby districts could govern themselves. I think
the districts should be geographical and can be de-
fined close enough for this purpose. More money
should be appropriated to continue underground
water studies.

196. A.A. Evans, farmer, Tempe:

I have no wells. I am in favor of prior appro-
priation. The development of new land should be
stopped until they have settled who owns the water.
The ’48 code is fair enough as far as it goes, if it
could be administered. Under present laws, decrees
and court decisions, there are people who had rights
before these recent pumpers came in. There will
have to be a law suit to start with regarding inter-
terence of decreed surface rights by underground
pumpers. All wells going into gravel should be
done away with to restore the river’s original flow.
In areas where no surface water rights exist the right
to pump should be based on a first come, first serve
basis. Established districts, such as the Salt River
Valley Water Users Association and the Buckeye
Irrigation District, should have their rights pro-
tected first.

197. R. J. McMullin, General Manager, SRYWUA,
Phoenix:

Mr. McMullin presented a great deal of factual
data which is filed with the records of the Com-
mission. In part he stated that the S. R. V. W. U. A.
consisted of 242,000 acres in the Salt River Valley
and had 35,000 share holders. The Association has
250 deep well pumps within the project. The wells
were drilled from 1901 to 1951 with depths of from
150 to 1,633 feet deep. The average depth is about
700 feet. The present kilowatt hours required per
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acre foot for 1951 was 254.7 as compared with

136.1 for 1942,

198. W. W. "Bill'"' Pickrell, President, SRYWUA,
Phoenix:

Speaking on behalf of the Water Users, he stated
that something should be worked out to conserve
water for future generations. We are spending a
million dollars a year for conservation. The funds
are borrowed from the Government, interest free.
As time goes on and we line more of our canals and
ditches, we will need to pump less water as we will
be delivering more gravity water.

I don’t believe the 1948 code did this basin any
good. It stimulated drilling of wells in our desert
areas here rather than helping. “Most of the people
that are against any code say they own the water
down below. ~Well, if we all own the water down
below the *48 code certainly can’t control us.”

I think legislation restricting pumping could be
policed. Most people want to avoid all legislation
if possible. “If you limit the water I'm going to get,
I'm certainly going to do everything I can to con-
serve water—cement ditches or something.”

I don’t think cities should have a superior right
over farmers. However, the law should allow trans-
fer of water rights from agriculture to industry or
domestic use. We are not letting the City of Phoe-
nix get any more water than the lands they have
sub-divided are entitled to.

Assuming that there will be some ground-water
legislation, you’ll absolutely have to have a commis-
sion that will determine the policies at the state
level. You'll have to have a lot of engineers and
legal help. There should be seven or nine men on
the commission.

“I don’t think the people are ready for anything
yet; they’ll have to suffer a few more years.”

199. W. E. Springer, farmer, Phoenix:

In the two years I operated my well the water
level receded four feet. I don’t think any regula-
tory measures should be put into effect at this time.
I don’t know exactly how you would put boundaries
on a critical area. I know places where the water
stood at 120 feet and within a mile it was 80 feet.
Also, if you're going to let one go, and restrict the
man across the line, it's only a matter of time until
they will both be pumping from a common source.

We have run several tests on the amount of water
saved by lining ditches, and we have found that
anywhere from 15 to 45% can be so saved, de-
pending on the character of the soil the ditch goes



through. I feel that we need some kind of legisla-
tion that would permit districts to organize and sell
bonds or raise money in some way so that every
farmer could take advantage of that kind of con-
servation.

I think it will probably take years of study to de-
termine the exact soutce of all our water and what
the recharge is. However, studies should be con-
tinued from the state level, possibly by a water re-
sources board of character who have power to em-

_ploy engineers to do the work. “There is no doubt
in my mind that there would be a great deal more
water available for irrigation purposes if the Forest
Service and whatever other services are connected
with it handled our affairs in a different manner in
regard to growths on the watersheds.

200. J. S. Francis, cotton ginner and farmer,
Peoria:

We developed a section of land in Deer Valley in
1948. We had two wells pumping from 250 and
260 feet. After two years the lift had increased ap-
proximately 40 feet so we sold out. In that area
I believe the water level is dropping about 20 feet
a year. I think eventually we're going to be faced
with some restrictions in pumping. - My personal
conviction is that if and when we have a reduction
in pumping, the reduction should be applied by the
same percentage to everyone who has drilled a legal
well up to this date. “I think the 1948 ccde was
all right as far as it went. It was better than noth-
ing. It works a hardship on people who have unde-
veloped land in critical areas, but I don’t think any
legislation could be enacted that wouldn’t hurt
someone.”

“I don’t believe people as a whole over the state
are ready for restrictions in pumping, but I believe
people in certain areas would agree with their neigh-
bors to restrict pumping if they could do so without
being damaged by other basins.” I think a lot more
geological data is needed before boundaries of basins
can be determined, but when the boundaries can
be determined they could be set up by enabling
legislation. :

“If there is enough acreage of Indian lands under
Federal control to materially affect our underground
water supply, we would have to try to get them to
agree to join with us. Otherwise, I think we would
be foolish to give our water to them.” If two-
thirds of the people in a defined groundwater basin
wished to restrict pumping, I think the other third
should have to go along with them.

I think there should be a state commission ap-
pointed by the Governor with consent of the Senate,
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that is empowered to employ competent engineering
personnel to continue groundwater studies. I would
venture to-say that in certain areas we could reduce
pumping by 50% and by water conservation, bet-
ter farming practices and the use of the better land,
we ‘wouldn’t reduce production by more than 25%.

201. Bob Fletcher, farmer, Phoenix:

Native of Arizona. “Most of the points I would
have liked to have brought up have been covered.”
I have four wells. I am opposed to any kind of
restrictions. However, if the majority believes con-
trols to be for the general good, I feel I can still
get along the same as the other fellow. 1 agree
with Mr. Pickrell on his ideas about the 1948 code.
Who is to say what is critical?  As I see it, it is all
related to economics.

If there is any regulation, I feel the only fair way
is to allocate it on an acreage basis. Each acre,
whether it is in desert now or whether it is in farm-
land, should be allotted so much water. If I had
100 acres and was allotted so much water and wanted
to use it on ten acres, that would be my privilege. 1
think the state should definitely continue ground-
water studies, and a permanent state board should be
set up to continue the program. A gravity water
user should be allowed his share of pump water
over and above his gravity supply.

202. W. S. Williams, well drilier, Phoenix:

There is a lot of variation in wells. I've been
drilling here in Arizona 37 years, and I think the
water table is receding. I don’t believe any man or
any group of men will ever determine the basin
lines on a fair basis to all concerned. In drilling
deeper wells, I have not always picked up more
water, but many times I have.

203. Anthony Benneit, farmer, Glendale:

In 1942 we drilled a well on some acreage in
Deer Valley. The static water level was 135 feet
tren; now it stands at 305 feet. We figure that
little fellows like us will be out of business unless
we get some help from a water code, and there
are some kind of restrictions. We figure we can
probably go down to 450 feet if cotton stays at 35¢
a pound. We irrigated about 360 acres when we
tirst started and pumped about 300 miners inches;
now we are irrigating 220 acres and pumping about

- 125 or 130 inches.

I think the 1948 code was the biggest help to
well drillers.  There’s been more wells drilled in the
four year period since 1948 than any period pre-
ceding. Our area has been declared critical, and
there are still wells going in right now.




Our power bills were about $400 a month when
we started.  Now they run a little over a thousand,
and we farm less land. I would suggest that the
people elect a committee to decide on how much to
cut and the committee should make a thorough
study of the recharge and cut back the acreage to
that proportion. I wouldn’t be in favor of putting
in any additional land in this area. I don’t think the
water should be allotted on “time of first use” basis.
I would cut the acreage rather than the water.

204. Edwin M. LeBaron, farmer and real estafe
broker, Mesa:

I have 2,000 acres of land and 2 wells. I am
lifting water 400 feet. “I don’t believe we should
curtail pumping or drilling either. I am opposed to
any step which would stop my neighbor from using
his land or getting his part of the water.” I think
we should set up machinery for the well owners
themselves to control the amount of water pumped,
based upon farm prices, pump efficiencies and power
costs. All of these things will level off and the law
of supply and demand will take care of it to a great
extent. But where it won’t, I think the state should
provide for a permanent water commission, em-
powered to carry out the terms of whatever act is
tinally passed by the legislature. If this Commis-
sion ordered a cut in acre footage to be used, that
could be done. Restrictions should be on the amount
of acre-feet of water per acre.

CIf we had legislation by which we could organize
improvement districts, with the power to borrow
money or issue bonds to raise funds and do conser-
vation work, I think it would be one of the most
constructive approaches to this problem. “I don’t
think the 1948 code should ever have been passed.
The boy with the money got in and got his wells
drilled.”

205. Bryan Akers, Secretary, Arizona Water
- Conservation Association, Phoenix:

Mr. Akers, a native of Arizona; discussed at length
studies their organization had made of conservancy
laws of the state of California, Colorado, Montana,
Utah, Wyoming and others. He believes that water
conservation is the only solution to legislation to al-
low for the establishment of legal conservancy dis-
tricts, which have the power to issue revenue bonds,
levy taxes and perform conservation work.

First he believes the state should establish a pet-
manent water conservation board and points out that
Montana did this 17 years ago, Colorado 10 years
ago, and Utah 5 years ago. His organization is
drafting conservancy legislation which he offered to
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the commission for their consideration when it was
completed.

206. Hugh Nichols, farmer, Higley:

I definitely think we have a supply of water com-
ing from some place else besides out from under
the Water Users” project for two reasons:

(1) The temperature of the water and (2) the
chemical analysis of the water. It seems to me that
it is very possible that we have different strata of
water all in the same valley. ‘

“As far as an underground code is concerned, I
have said for years that I was in favor of one if an
equitable one could be worked out and eventually
I think we will come to one.” There should be
local organizations to work with the State Land and
Water Commissioner to administer any code.

207. Cliff Armstrong, farmer and legislafor,
Tolleson:

He maintains that the 48 code should be amended
if we are going to use it, so that when it is adver-
tised that a hearing to declare an area critical is to be
held, no more wells may be put in and no more
contracts for drilling made from the date the hear-
ing time is announced. Another thing I would sug-
gest changing is to provide that the water must be
used on the specified land for which rights to drill
the well were obtained.

There should be continued study and more con-
servation practices used. In the event new legisla-
tion is passed, I would like to see the state create an
impartial review board. I would like to see a simple
bill passed at the next legislature stopping any
groundwater development for the rest of the year,
and then in September call the legislature back to
pass a groundwater code. By that time we should
have full information and have had enough time
to write a code.

PARKER HEARING
FirsT NATIONAL BANK OF ARIZONA BLDG.
OCTOBER 3RD, 1952

208. Ernest R. Hall, Salome:

There are no wells for irrigation at Salome, all
domestic. The water level around Salome now is
about four feet less than it was in 1904. 1 figure all
our water comes from rainfall in the Centennial
Wash above there. I've always figured there is
probably enough water for at least 1,500 to 2,000
acres of irrigation from that wash. The Edwards
outfit came in and took up some land about ten



miles below Salome. They drilled there but didn’t
get water below what we call the reef, so they came
up above the reef in the vicinity of the Nord place
and drilled where the water was only 35 or 40 feet.
They put in a number of wells and are running the
water down to the land below. It has lowered the
wells below them, but hasn’t affected the wells at
Salome. Generally I am opposed to commissions,
but to administer a state water code I believe a com-
mission would be preferable. The opinion of four or
five men should be better than one man. I cer-
tainly think they should approprlate money to con-
tinue studies.

The water needs regulating for the future. The
Edwards’, Johns’ and Fresno outfit are getting all
the water they want but it is water that’s been
stored up in there, I think, for generations and gen-
erations and they’re taking it out far, far faster than
it'’s coming in. I think the present water ccde is
along the right lines but it needs to be reinforced
a whole lot.

209. August Nord, Salome, Rancher:

Resident for 47 years. 'We have two irrigation
wells but both have gone dry. We now get water
from the Edwards’, who are just about a mile from
us. They have four or five wells and four of them
surging all of the time. We pumped about 500
g.p.m. till the wells went dry early in July. I think
there is a need for a code.

210. Ben Simmons, Bouse, Farmer:

I'drilled a well in January of this year and it seems
to be better now than when first drilled. I think
our water basin is entirely different than the Salome
basin. Idon’t think the water in our area is dormant.
My water level is two feet higher now than when I
drilled. T definitely do not feel that the develop-
ment in our area is critical. I don’t know how much
more land can be developed. It costs about $5.00
per acre foot for electricity.

I think that anyone who had a pump drilled from
’48 back should have the same priority as the first
settlers that came into the country. I think the
water should be apportioned out, and there should
be no priorities on any of the water. I think de-
velopment should be stopped in the critical areas.
In other areas the water table should be watched
and as soon as they notice the water level is drop-
ping there should be something done to prevent any
more drilling. About a third of my production costs
are for water. If the price of cotton dropped to
“support there wouldn’t be much profic in my grow-
ing cotton.
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2711, J. M. Bell, Salome:

It doesn’t look just right to take the water out
of one district and deplete the water there and try
to farm in another district. I wouldn’t say whether
Mr. Edwards’ wells will dry up my well, but my well
has gone down more than it ever has before in the
last year. My well is shallow, 50 feet. ’

212. Chet Johns, Phoenix, Farmer:

I have three wells southeast of Bouse, drilled in
1947, 1948 and 1951. My water level has not
gone down any, if anything it has raised. I see no
objection to further study in any area, but want the
state to do it rather than the U. S. G. S. I think
the *48 code is all right but I think there should be
research run on it and I also think that it should be
kept in bounds as it is today. I would favor the
state appropriating more money for continued study
before you harness this water problem.”

213. Norman Hansen, Phoenix Pump Machinery
Dealer:

He commented on various ground water conditions
encountered in different areas. “There are areas
that I feel that are over-pumped, but the critical areas
as now set up were more or less taken as a blanket.”
There are areas within there that will become water-
logged if you restrict pumping 25%. “There are
areas that could use some kind of control but I'm
not in favor of anything that restricts a man’s free-
dom. Just because a man isn’t financially able to-
day to drill a well, the law shouldn’t stop him
tomorrow.”

Most any area you want to name other than those
immediately adjacent to the river are receding. The
largest drop in Deer Valley has unquestionably
come in the last two years. In reply to the ques-
tion of what type of organization would you prefer
to administer a groundwater control act, Mr. Hansen
said “I wouldn’t want any of them, commission, com-
missioner, or local option, if I had any land out
there. I would let economics control it. I don’t
believe in any control law.” I would favor further
study to determine, if possible, where this water is
coming from, but not to restrict general areas and
take away individual rights. I believe the 48 code
is improving the value of land already in cultiva-
tion in critical areas, but I don’t know if it is bene-
ficial to the area as a whole.

214, Joe Mansfield, Yuma Aftorney: .

I represent the North Gila Valley Irrigation Dis-
trict, the Wellton-Mohawk District and the Unit “B”
Irrigation and Drainage District. In general our
problems of drainage are greater than shortage of




underground water. ‘The views that I want to give
are primarily those of the Wellton-Mohawk Irriga-
tion District.

“I for one do not agree with the theory that you
should go back to the legislature and ask for money
for further study. I feel, myself, that you have to
have a starting place. 1 think this commission is
going to serve a very useful function in correlating
all the information which you have available, but
in any subject as complex as this, you could study
it for years and years, and I'm sure not know all of
the answers. And looking at the statewide picture,
if you don’t get a start on an underground water
code now, it's going to get worse instead of better.
At least that’s been the experience of the state since
1948 and the wet season we had last year was just,
I think, a reprieve. The tooth is still aching, but
you put some medicine on it and as soon as that
water runs out it's going to ache maybe a little
worse than it did last time. So it’s high time, I
think, the state as a state went to the dentist and
found out or at least got a start in trying to correct
the situation as it exists. I for one would feel and
recommend to the commission that a step be made
at this time for the promulgation of a code and I
don’t believe the *48 code satisfactory.  It's not work-
ing. I understand there have been many people who
came before the commission and told you about the
wells they have drilled since '48 in critical areas.
And I'm sure that exists probably more than you
know. There’s one other element why I think ir is
important and that hasn’t been mentioned yet and
that is the fact that you still have in the Colorado
River, in excess of 1,000,000 acre feet available for
use in Arizona. There’s lands that water can be
used on in Mr. Jameson’s county up in Mohave,
Maricopa County and Yuma County. That 1,200,
000 acre feet represents the irrigation of several hun-
dred thousand new acres of supplemental water for
an even larger amount of acreage, and it's very
doubtful that any legislation could ever be attained
to start the use of that water either supplemental or
on new projects, unless and until some type of en-
forceable water code is put into effect.

Let me go to our specific problems. As to why
we think we have an interest in an underground
water code, youw'll notice that the Wellton-Mohawk
District follows along the area of the Gila River.
That land has been in irrigation some of it, as far
back as 1900. The larger development started in
the early 1920’s by wells. At that time by mid-
1920 the water elevation here in the valley when
the farmers first came in was something in the neigh-
borhood I believe of 20-30 feet. Now, of course,
it's dropped down to where it is about 170 feet.
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The whole valley is under-layed by a very thick clay
strata which means that they merely use and reuse
and reuse the same water. The only way any fresh
water comes in to recharge that underground basin
there, is by water running down the Gila River.
After they built all the upstream dams on the Gila
River, as you know, no water comes down the Gila
River. The last time the Gila River flowed with
any amount was in 1941 when the storage dams
became full upstream. The moment that flow be-
gins, we notice a very marked effect on our under-
ground water supply. The constant re-use of that
water built up the saline content so high that in
some cases in an average year of irrigation there in
the Mohawk valley, they were dumping on their
land the equivalent of about 30 tons of salt per
acre. Of course the result was that all they could
grow was Bermuda grass and alfalfa.

In 1947 the Wellton-Mohawk project was author-
ized. for 75,000 acres of land. The average repay-
ment cost will be $560.00 per acre.

In addition to this the farmers must pay the cost
of lifting the water some 180 feet to get it on their
land. Now after several years of bringing in 300,-
000 acre feet of water from the Colorado River the
groundwater should be sweetened and replenished
to the point where pump irrigation is again feasible.
The water being put in this basin is just like storing
water in a reservoir and should belong to the people
that brought the water into the area and recharged
the groundwater basin. Therefore, we feel that as
an irrigation district we should have the right to
control all pumping within the geographical bound-
aries of our project. Our concern over this problem
lies in the fact that there is considerable land within
the boundaries of the project that were omitted from
the project due to soil texture and topography and
we do not feel that the owners of these lands should
be entitled to profit from the water that owners of
project lands paid to bring into the area. Now our
thought is, if a code is written and presented to the
legislature, that perhaps a provision can be written
into the code which would give the districts this
right. 'We would be happy to work with your legal
staff in drawing such legislation.

We think by controlling pumping, it also helps
us in establishing an orderly drainage program.

215. Hareld Woodhouse, Roll, Farmer:

Have been farming in the roll area since 1925.
I moved in there when the pump development was
going in. In about 1920 we formed an irrigation
district, sold bonds and put in a series of wells on
the north side of the Gila River to irrigate 18,000



acres, the wells were about 100 feet deep and some
of them were salty. We had quite a bit of flow
from the river at that time, but then they put in the
dams and we had to use and reuse the water until
it got so salty we couldn’t do much with it. The last
flow we had to amount to anything was in 1941.
When I first went there we could strike water at 18
feet, now it is 55 feet to water.

“Our problem is a little different from the rest
of the state in that we are bringing the water in
now to replace the pump water and we do need to
control it.

We're allotted 4 acre feet for consumptive use
and we think maybe that isn’t going to be enough
to raise the crops, but we expect to be able to use
this water over again as it replaces the salty water
in the underground basin and we think we should
control it as a district. ‘The district includes most of
the irrigable acres in the basin.”

216. Paul Edwards, Phoenix, Farmer:

We put in some wells southeast of Salome during
the last two years. We found a sheet water propo-
sition there and the wells yield from 300 to 2,000
gp-m. I believe with deep wells you'll strike more
water. Ours are from 175 to 400 feet deep.

I think the 1948 code has probably helped in a
mild sort of way. It isn’t really set up with any
teeth in it. If we're going to have a law we might
just as well have a good one. The only way an
area can become critical is through pumping and if
we don’t go ahead and pioneer these valleys in the
state, they certainly never will become critical. We
can’t have any controls on these new areas because
it would absolutely stop any new development.

PHOENIX HEARING
CORINTHIAN Room, Apams HOTEL
OCTOBER 22, 1952

217. Cecil Miller, Phoenix, Farmer:

I think you’ll have to have some controls. There’s
two ways controls would be effective. One is through
rather drastic legislation enforcing a reduction of
pumping and the other is economic controls. I can’t
conceive of much difference between gravity water
and underground water. Their origin is the same
in my opinion. I think the law that will adequately
and satisfactorily take care of one will take care of
the other. “T'd like to call to the attention of the
committee that today without any code or restric-
tions that are effective, my opinion is that it restricts
the development of the state more than anything
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else.” No man with good business judgment wants
to go into an area and develop land when he has
no protection against future developers ceming in
and pumping out his water supply and making his
original investment worthless. I believe it is just
as easy to establish priorities on underground water
as on gravity water. I would in some measure have
cut-backs to the people in the area affected. Con-
servation districts might be wise but be careful that
local people control it.

218. H. 8. "Casey" Abboit, Avondale, Farmer:

With the view of escaping a lot of litigation and
expense, | would like to see a new approach to the
problem that confronts us. I would like to see a
survey run through the existing P.M.A. committees
for voluntary action on the part of the farmers,
where any man who is farming over 80 acres would
agree to cut his acreage 25% providing he is de-
pendent wholly or in part upon underground water.
I believe you would receive a very favorable re-
sponse. Together with the policy which I am pro-
posing, I want to see teeth in your code, which would
stop any further development in the central valley.

In order to remove this stigma of confiscating
property, I would say that when a man applies for
a right to drill a well on land he intends to bring
into cultivation, the Governor be empowered to im-
mediately order an appraisal of that land by a disin-
terested party as to value and that the land be pur-
chased by the state and returned to desert. Another
gimmick would be to put the burden of taxes and
water assessment on that 259% acreage left out of
cultivation on the cities and towns. I don’t believe
vineyards, orchards or any man who is farming 80
acres or less should be asked to go into this deal.

219. Maurice D. Brown, Phoenix, Attorney:

“I think there is too much thinking in this country
that a man has to double his capital or make 50%
on his investment every year.” I think the purpose
of the citizens of this state is to develop and improve
the state, not *restrict it. There is sufficient author-
ity in the state and by using its police powers we
can limit the amount of water pumped. - It should
be done on a pro-rata basis in various districts. I
don’t believe the pioneer has any more right than
the man who will come tomorrow. I believe it
would be very simple in a given area if every owner
was allowed a fixed amount of water per acre. This
would not prevent a man from drilling a well on
new land, but it would discourage him if he knew
he was limited in the amount of water he could
have per acre and that by bringing in this new land
the amount would be further cut under the law.




Farmers should be able to organize and set their
own figures on water to be pumped within any dis-
trict or basin. Water shouldn’t be transported, it
should be used on the land where it is pumped.
Any land to be considered for new development
would have to be suitable for irrigated farming. I
would make no distinction with reference to qual-
ity or size of a man’s well or limiting his water sup-
ply. I believe the 1948 code should be repealed.

220. Dean Stanley, Phoenix, Farmer:

“I am very definitely of the opinion that we do
not have enough information about the underground
water to cut back the economy of the present farm-
ing in Arizona.” In areas that are already declared
critical, new development of desert land should be
stopped until more is found out about the under-
ground waters. It is my opinion that you should
recommend a more thorough study of the ground-
water situation and some kind of a proper conserva-
tion act. I think a study should also be made as to
how much farmers can afford to pay per acre foot
for water before there is a law passed cutting back
the use of water. "I would like to say very definite-
ly that I am sure the U. S. G. S. reports are incor-
rect, inconclusive and that we should not rely on
them.”

I would favor districts levying a tax for the bene-
fit of the community as a whole for water conserva-
tion purposes. I think a new water resources board
with proper personnel should be authorized. I
would not favor any limit on the consumptive use
of water in pump areas.

221. Archie M. Kroloff, President, Allied
Grain Co., Phoenix:

I would say that if some controls were put in, it
might affect the income somewhat, maybe materially
as of the given year, but over a period of twenty or
thirty years it might increase the income or the av-
erage over the long pull. I think a state conservancy
law would be helpful in this state if it were put
on a district basis. I think all busin&s in an agti-
cultural area depends upon agriculture for the live-
lihood and that they should participate in a con-
servancy district and be taxed. I don’t know much
about state leased agricultural lands, but if they cre-
ate a local problem, provision should be made for
the rent to get back to the local level to help pay for
the expense of roads, schools, etc. If a code is passed
I would favor allowing local people to get together
and work out their own problem. The state could
have a commission with trained personnel to whom
the local group might go for information or study
of the technical problems within their district. In-
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dustry coming into a community should be treated
just like the farmers. I think if they use more water
than needed for irrigation they should buy more
land to use the water with.

222. Jim Mayer, Vice-President and General
Manager, Producers Cofton Qil Co.,
Pheenix:

The economic feasibility of producing cotton as
it relates to water cost is the same as the other costs
in producing the crop of cotton. “I think anything
that can be done to increase the conservation of a
scarce commodity is important to all the people.
Personally, I'm not an advocate of a lot of excess
laws and regulations.” Water costs vary from $25
to $70 per acre to produce a cotton crop, depending
upon the area. I think this commission has done a
good job, and I think the farmers will have confi-
dence in what you will recommend, but whatever
is done, try to do it with timing that doesn’t leave
the farmer up in the air.

223. Frank Feffer, President, Arizona Fertilizers,
Inc., Phoenix:

My opinion is that we need some sort of an act to
help conserve water in Arizona. I agree that it
should be more or less on a local level from the
standpoint of conservation districts. Favors a com-
mission with varying lengths of office for the mem-
bers and ultimately by law be given authority to
determine what the policy should be. If you. have
to continue to put this thing before the legislature
it will take a long time to get it settled. I rather
think from- the farmers and growers with whom
I talk that most of them seem to recognize that
something more has to be done than is presently
being done—some law more definite and concrete
than we have at the present time. It would be a
fine thing for the state if there was no new develop-
ment in critical areas.

224. F. M. Cocke, Tempe, Farmer:

Mr. Cocke presented the following letter in behalf
of the Kyrene Farm Bureau:

“The Kyrene Farm Bureau members are nearly all
owners of land in the Tempe-Mesa-Chandler ground-
water basin as such basin is recognized by the United
States Geological Survey. Most of the members are
stockholders in the Salt River Valley Water Users’
Association.

In order that our views on some of the matters
before this Ground-water Comission may be subject
to the study which we hope they will receive, we
offer this brief outline for your consideration.



1. This Ground-water Commission has been ap-
pointed, and $100,000.00 appropriated for its use,
to formulate the basic principles upon which to write
a ground-water code.

2. A ground-water code cannot add to the total
supply of ground-water, so in order to be effective
must by regulation reduce the amount of water
pumped and used, and not merely allow to those
landowners who have exhausted the supply under-
lying their own land the privilege of invading any
other supply within reach.

3. Any general principle of law or equity upon
which a late-comer might base his claim to establish-
ment of a right to water by the mere taking of it from
a falling water-table must necessarily leave such
claimed right subject to invasion by another who
comes later, and his claimed right open to invasion
by still another who comes still later, so that event-
ually the result would be the spreading of the avail-
able water over such a great area of land that it would
amount to little more than the rainfall, and be of
little benefit to the landowners or the community.

4. It was to guard against this very situation that
early in the history of the formulation of Arizona
water law the legislature and the courts came to
accept the principle of prior appropriation as the
only equitable principle upon which the water re-
sources of the state could be developed for irrigation
for the good of the state as a whole. This is the
principle that he who by the expenditure of time and
money first made beneficial use of water on his land,
established a right to its continued use on that land
as against a subsequent appropriator.

5. The early settlers who write the Arizona
Water Code, making the water of our streams sub-
ject to prior appropriation for beneficial use, realized
that a considerable part of the water in the lower
stages of our rivers was flowing beneath the surface,
moving slowly through the river gravels deposited
in the river bed by the river itself, but still a part of
the living stream.

6. Section 75-101, Arizona Code, 1939, reads as
follows:

‘The water of all sources, flowing in streams,
canyons, ravines, or other natural channels, or in
definite underground channels, whether perennial
or intermittent, flood, waste, or surplus water, and
of lakes, ponds, and springs on the surface, be-
longs to the public and is subject to appropriation
and beneficial use, as herein provided.’

7. The statute states clearly that waters of a
stream, whether on the surface or underground, are
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subject to appropriation, and this principle has been
repeatedly upheld by our courts.

8. It is our opinion that most of the water
pumped for irrigation in the lower valleys of this
state has its source in underground streams, and that
the underground formations in these aréas are similar
to those in the San Fernando Valley of California as
discussed in the case of Los Angeles vs. Pomeroy (57
Pacific 585) as follows:

‘(14) The Los Angeles River is composed of its
main stream and any branches it may have,
whether surface or subterranean.

‘(15) While a water course must have a bed
and banks or sides, yet such bed may consist of any
material which keeps the waters from penetrating
below a certain depth, and such banks or sides
may consist of any material which has the effect

of confining the waters within circumscribed
limits. '
‘(16) It does not always follow that water

which does not flow on the surface in a visible
stream is for that reason not a water course, or not
a part of the water of a stream which does at
some place run on the surface; nor need it flow
in a defined channel underground, as a solid body
of moving water of any particular dimensions, in
order to constitute a water course. If you find from
the evidence that there is a bed or a river bottom
tilled to a considerable depth with sand, gravel, or
other porous material, meandering over which a
stream runs on the surface, and through and in
which the water moves underground, enough of it
rising to the surface to supply the surface stream,
and the other portions of the underground water
moving with a much less velocity than the surface
stream, and in connection with it, and in a course
and within a space reasonably well defined,—the
conditions being such that the existence and gen-
eral direction of the body of water moving under-
ground can be determined with reasonable accu-
racy—then that portion of the water moving un-
derground should be considered as a part of the
water course, as well as that part which flows over
the surface. If such water course exists, it.is im-
material, so far as the water course is concerned,
from or through what lands the waters flow in
reaching the channel, or whether they reach the
same by percolation or by clearly defined streams.

‘(17)  So, also, if you find that the water coming
down on the surface in the streams known as the
“Tejunga’, ‘Little Tejunga’, and ‘Pacoima’ creeks,
in the northeastern portion of the watershed, is
discharged on the plain known as the ‘San Fer-
nanda Basin’, and there sinks in. the sand, washes




and flows down southwardly underground through
sand, gravel, or other material easily permeable by
water, and along the courses-and its channels which
have been made by the streams of water long ago
tilled up with this porous material; that these
waters now flow in these channels beneath the
surface to the land in controversy; that on this
land there is a range of hills extending easterly and
westerly, so as to change the course of these un-
derground channels, and combine or collect the
water into one general body of water, and force
the same to turn and move eastwardly in a
similar channel through these lands, and on down
along the general course of the Los Angeles
River; that upon arriving at this land a portion
of the water rises to the surface, and flows above-
ground as the Los Angeles River, and the remain-
der flows underground along in the same general
direction, and in connection with the surface
stream, in porous material formerly deposited by
the same stream in its bed,—then all this body of
water, both above and below the ground, should
be deemed a part of the same stream from its
sources to its outlet.’

* * * * *
‘There is no dispute between the parties, and no
conflict in the authorities, as to the proposition
that subterranean streams flowing through known
and definite channels are governed by the same
rules that apply to surface streams. * * * * *
“The point to be specially noted here is the mean-
ing ascribed to the words ‘defined’ and ‘*known’.
‘Defined’ means a contracted and bounded chan-
nel, though the course of the stream may be un-
defined by human knowledge and the word
‘known’ refers to knowledge of the course of the
stream by reasonable inference.’

9. It is our opinion that percolating water seeps
too slowly through the soil to be available to wells
and pumps in sufficient quantities for irrigation, and
that only after percolating water has reached the
gravel of an underground stream does it flow rapidly
enough and collect in quantity large enough to serve
an irrigation well. ‘

10. We therefore recommend:

(A) That any statute dealing with underground
water recognize that water drawn from underground
river formations laid down in the lower valleys of
this state, where such water exists in quantities suf-
ficient for practical irrigation purposes, must reason-
ably be presumed to be drawn from an’underground
stream, unless otherwise shown.

(B) That the Commission take steps to obtain
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and make public all available information as to the
location of underground streams in basins now de-
clared critical.

(C) That the Commission take steps to deter-
mine the actual boundaries of natural groundwater
basins not now recognized by the State Water Com-
missioner,

1. We are enclosing copies of seven letters
written by this committee concerning water, and ex-
cerpts from a number of court cases, surveys and
Interior Department rulings also bearing on this
matter.

KYRENE FARM BUREAU WATER COMMITTEE

(Signed) A. M. Polley, Chairman
H. C. Hanger
F. M. Cocke
A. A. Evans

Por the general administration of a code, I believe
a commission would be far superior to an individual.
It seems to me it is high time we came up with
something. I certainly believe in prior appropriation.

225. J. Earl Peterson, Phoenix, Business Man:

“If I had had my way seven years ago I would have
blocked all drilling even though it was a police ac-
tion, because it was very plain that the price of cotton
was making a rush of well drilling. I would rather
not have any regulation whatever if we have to go
in with the bureaucrats. I'll take a free-for-all if we
have to.” I think there’s only one solution and that
is to keep this commission. If we don’t have some-
thing like this, we’ll have two or three people man-
aging this thing and have all sorts of discord. I've
been asked what would happen if we had 25% of
our land taken out and allowed to fallow. I said we’d
have 90% of our present production and be just as
well off. T agree with “Casey”. It would be just as
well now if we don’t wait for all this information. I
think that if we had some kind of enabling act pro-
viding for a two-thirds rule then the people in a
locality could come under the law and they would
cut down 25%. I think the '48 code was an awful
thing. It created a rush of drilling rather than help-
ing. If the people of an area by democratic vote
wanted to cut back then there would have to be some
provision for enforcing it. Any cut would have to be
cn an average basis.

I think the business man even though he doesn’t
have much to do with it would welcome a conser-
vancy act. I think people are sold on convervation
methods. Enforcement as much as possible should be
left at the local level.



226. Gale Baker, Phoenix, City Engineer:

As the city expands and more land is taken out of
cultivation we maintain the present water right and
convert to domestic use. I would say we are certain-
ly approaching a dangerous point. It's a question of
whether you want to prosper today or over a long
period of time. Certainly if you continue at the rate
of pumping that we have been in the last two or three
years there is going to be trouble sooner than if the
water is pro-rated. I think that beginning as soon as
possible controls on strictly a priority basis should be
put into effect. By priority, I believe existing wells
will have to be considered on an equal basis, but in
areas where there is water available for future devel-
opment it would be on first in use would be first in
right. Existing wells in an overdeveloped area would
have to be cut back on a more or less equal percent in
the different basins. I think any cut-back would have
to be worked out jointly between the local people and
the state administrative agency. I think the law could
be administered by the state water commisioner, may-
be including an actual commission that he could be
directed by. I would favor a conservancy act in this
state. I'd make the tax base as broad as possible.

227. Henry Sargent, President, Arizona Public
Service Company, Phoenix:

We have seven wells at the steam plant west of
town. Two were drilled in 1929, one in 1938, one in
1940, and 3 in 1948. The average drop in water
level since 1925 was five feet per year. In 1930 the
company was serving power to 80 wells which had a
total requirement of roughly 5,000 kilowatts. At the
present time we are serving 1,029 wells with a total
connected load of 93,400 kilowatts. In addition to
power served directly for pumping we serve about
28,000 kilowatts of power to those industries which
are directly connected with agriculture. The two in-
clude 44 % of the load we have on our system. That
does not include the things which are very closely
allied to the agricultural activities such as farm
equipment companies and well drilling companies.
I think any cut-back in pumping would affect our
load in the same proportion.

I am not familiar with the conservancy acts of
other states, but I believe I would favor such an act
in this state. Every effort should be made both at
state and local levels to increase the supplies of water
by cloud seeding, recapturing of water which is now
going to waste, and solving the Colorado River prob-
lem. Also everything reasonably possible should be
done in respect to the conservation of water. My
personal opinion is that the state water laws should
be administered by a commission, representative of
the entire state, with sufficient funds to employ such

163

SRP1001

technical and other assistants as they need to help
them. The answer to whether or not an industry
should be allowed to come in and use water should
be determined by an economic study of what the
particular industry’s benefit to the overall area would
be. Consideration should include requiring the in-
dustry to buy up water rights if their use of water
is beyond what is reasonable. A time may come when
tor various reasons there may be a decline in agricul-
ture in this area. Now I think part of the loss in
economy of agriculture will be off-set by industrial
development as they can afford to pay more for
water.

My personal belief is that if a cut-back is necessary
it should be handled at the state level by the com-
mussion. Before, or along with it, there will have to
be an extensive program for educating the public.

228. Fred T. Elder, Arizona Machinery Co.,
Phoenix:

It’s the concensus of opinion of those I've talked
with that we do have a problem on our hands. It
seems to me that some of these things when we look
back over the last twelve years such as the commod-
ity prices have prevented any cut-back and what the
tuture holds is naturally anybody’s guess. I think any
cut-back in farming would have pretty close to a
direct cut-back in business too. I think we have just
barely tapped the surface with some of our conserva-
tion methods. I would think anyone in an area should
be included in a conservancy act, because as I see it,
particularly in Central Arizona, our town economy is
pretty much affected by our agriculture. To admin-
ister state water laws I think a commission of some
form with the various districts concerned as members
would be desirable.

229. Jim Blasdell, Phoenix, Farmer:

My opinion of controls or the things you public-
spirited gentlemen are digging into, is that no one
has the answers on what to do. “In my mind I don’t
think there should be any cut-back by anyone until
they know more than they know today.” I don't
think the water table is to a serious stage in any of
the deals I have and I'm pretty widely scattered. We
farm in Eloy, Rainbow Valley, Buckeye and Wad-
dell. I think commodity prices are going to drop but
what it will do I don’t know. Maybe we’ll grow
something else tomorrow. I think a cut-back would
injure some very seriously and affect the economy
to a point it possibly could be disastrous.

230. A. S. Hansen, Phoenix, Pump Deadler:

Have been in business 30 years. The water table,
from my experience has gone down very much. One




of the tendencies is for the owners to try to get more
water out of the same wells by increasing horsepower

and lowering their pumps. I think a state conservancy -

act would be very helpful in this state. I would think
that all the business in the area should be taken in
and be taxed because we are all in it together. In
certain districts I believe the situation is critical
enough that there should be some legislation passed
to restrict pumping. I don’t see any other way than
to cut back the acreage because to cut water would
be too expensive to police. I think that if enabling
legislation was passed the farmers within a basin
would be able to agree, because it would be beneficial
to each one of them. I doubt if legislation can be
passed that would be equitable to all valleys and the
different conditions that exist within them. We have
places where if water was conserved it would drown
other areas. I think the study of the water situation
should be brought more up to date because what
studies we have do not coincide with what we find
today. It is hard to say whether these districts could
be defined so as not to conflict with one another.
Records of well capacities and well depths should
pretty well determine districts. I think that if the
water were cut back 259, that the economy of the
land would not be reduced anywhere near that much,
because as you cut back you'll possibly get into more
profitable crops and also produce more per acre. It
is hard to say if new development should be stopped.
I think there should be stoppage of new development
for a period of time to see what the come-back really
is.

A number of persons who were uncble to appear
at the hearings made written statements to the
Commission, and the following are excerpts from
some of these letters:

231. G. Mariani, Cottonwood:

“I am quite convinced that water transportation
should be prohibited because it could very well upset
the whole economic structure of the affected area.
Water has always been a controversial issue and in
our valley especially now, it is the foundation of all
our economy, since it is the only resource left to us
because of the discontinued operation of mines and
smelter.

As far as local business is concerned it is evident
that its continued existence is now based on the
ranches with their various phases of farming. Its sur-
vival and naturally the prosperity of this community
also depends on the water supply in question, as does
the movement of new land development, which
started several years ago and is continuing to grow
and add to our local progress as well as to the benefit
of the state, and we are interested in both.
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It is therefore quite evident that if we should be
forced for some urgent reason (which we are not
contemplating) to sell our water the question would
be just how could the matter of price be settled. In
my opinion it should be the farmers and ranchers
privilege to establish the amount, since they alone
could estimate the damage to this area’s security
because of loss of water. This represents not only my
personal opinion, but also that of most of the farm-
ers and ranchers in this area.”

232. Aubrey Gist, 226 N. Pleasan} St., Prescott:

In most of the underground basins of Northern
Arizona little development has been made. Many of
these basins fill up to an underground outlet and
there is no surface indications of the water trapped
beneath the surface. The future will require the use,
locally, of all such water, and no law should restrict
the beneficial use of this water on adjacent lands. I
realize that the whole matter will come before the
legislature, and no one can foresee what the law will
ultimately provide. Let us hope all sections will be
fully protected.

233. George W. Leech, Electric and Refrigeration
Service, Globe:

I own a twenty-inch well, 440 feet deep, with a
lift of approximately 200 feet in the western part of
the Queen Creek district in Maricopa County, which
puts out 3000 g.p.m. of warm water.

From information that I have gained from the
neighbors, their wells of similar depth have entirely
different capacities, chemical analyses and tempera-
tures, and for this reason “I do not think that my well
is on the same water strata as the other wells and I
also think that some committee should make a further
study of the situation before any controls are made.”

234. E. L. Kirchoff, R. 1, Box 576-A, Farmer, Mesa:

“Present water requirements are from four to four
and a half acre feet per year. Lining all ditches and
lining tail-water return ditches would probably re-
duce my requirements from six inches to one foot
per acre.

I believe critical ground-water areas should be
determined by basins. If a shallow water table is
present in one area of a basin and a receding water
table is present in another area of the same basin,
both conditions must be considered for control of
both areas.

It is entirely possible that some of the pumped
water in this area is coming from storage. However,
I feel certain that we are using it faster than it is



being replenished. Many areas of this basin could not
pump water economically today if crop prices were
normal.

If a considerable amount of the land now under
pump irirgation is abandoned, there would be a
tremendous effect on the economy of the state, to be
sure. However, we must consider that if we continue
in this uncontrolled expansion, the economic effect
of the down-fall that must come some day would
then be considerably more extensive than it would
be today. So it isn’t so much a question of whether
or not it would hurt us economically as we know it
would. The question is: Do we want to get hurt a
little today or would we rather wait and get hurt a
lot tomorrow?

Legislation should definitely attempt to balance
ground-water recharge and withdrawal in present
critical areas and in so-called border line areas. In
non-critical areas the mechanics should be set up to
control them also, should they ever become critical
areas.

I would favor a state administrative determina-
tion of the amount of cut-back. The areas considered
must be individual ground-water basins.

A state water resources commission ot similar body
would be best. There should be a statutory limit on
the use of pump water within each basin.

We must have rigid control with severe penalties.
Older ground should have prior rights over under-
ground water as it does over gravity water. An under-
ground water code should correct this situation for
all time. It should be corrected as soon as possible in
order that we might better be able to chart our fu-
tures. Correction now will be much less costly than
at any later date.” :

235. J. F. Winchester, 802 W. Avalon Drive,
Phoenix [Farm in Eloy Area):

Presented a written statement containing well in-
formation and pumping costs.

Concerning policy, the following opinions were
expressed:

“Stop development of new land in critical areas.
If wells have been drilled against public policy or
state laws, then they should be held accountable to
the authorities.”

Legislation should contain strict penalties and
should permit county committees to regulate the
problem locally, with over-all supervision by the
state.

I am a firm believer in water conservation dis-
tricts, and believe Arizona could secure money at
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reasonable interest rates from some government
agency to assist with such a program.

236, J. L. Hodges, Farmer, Buckeye:

A written statement containing detailed informa-
tion on his wells, a careful and thoughtful analysis of
power and production costs, together with agricul-
ture’s place in the economy of the community and of
the county as a whole, was presented and is in the
permanent files of the commission. Concerning
policy, Mr. Hodges stated:

“I do not believe that any attempt by legislation
should be made to balance ground-water recharge
and withdrawal in any area.

I would not recommend any type of law that
would enforce a cut-back in the use of pump water.
I do believe it should be possible for users of pump
water to agree among themselves both on designating
the area and determining the amount of cut-back, if
any, they desire to make therein.

I would not recommend any type of state organi-
zation to administer water laws. I do not believe it is
possible for any man, or group of men, to do so
without gross discrimination and injustice, even un-
intentional, and I think the result would be worse
than no regulation whatever.

I can devise no method under which I think it
would be fair and just to establish ground-water con-
servation districts except by majority agreement with-
in such districts. I certainly do not think such districts
should have the right to institute and enforce com-
pliance with such measures as elimination of non-
economic water loving plants, concrete lining of
ditches, and prevention of tail-water waste. I see no
objection to metering of wells or installing pumps
and distributing water.

I do not believe in a general statutory limit on the
use of pump water. I believe it should be left to in-
dividual or to self-made districts working under the
laws of economics. One farmer may save enough on
economy of operation to pay two or three times as
much for water as another farmer could afford. One
may grow more valuable crops where the cost of
water is not an important factor.

I do not think it is possible to establish priorities
for the use of pump water without a multitude of
rank injustices. I am heartily opposed to such prior-
ities. Certainly the drilling of replacement wells in
any area should be allowed; might as well prohibit a
man rebuilding his store after a fire. No limit should
be placed on the location of replacement wells.

I believe the 1948 ground-water code is wrong
because it discriminates against the owners of unde-




veloped land and because it allows for the establish-
ment of critical area without majority control. To
say a man cannot develop his land because there is
too much competition for water is just as unreason-
able and as unfair as to prohibit the owner of a
vacant lot from building a drug store because there
is too much competition in that line. I believe the
1948 code should be abolished.

In general I do not think it is possible to regulate
the use of pump water by legislative limitation with-
out stirring up more trouble than will result from
leaving such regulation to economic laws; without
gross injustices; without cluttering the courts with
lawsuits and ruining people with their prosecution;
without curtailing initiative in exploration. The di-
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versity of conditions such as salt content of water,
soil type, sub-drainage, water requirement for and
profit from various crops, individual conservation
measures, soil productivity, and other factors is too
great to permit general application of law. Had it
been illegal to drill wells in 1944 and 1948 I would
never have found a new source of water, separated
by a clay bank of approximately three hundred feet,
below the known supply. To allot a definite quantity
of water without regard to salt content would be
equivalent to giving land with a sweet water supply
up to twice as much water available for plant use as
land irrigated with water high in salt, and to appor-
tion water allotment on salt content would be an
insuperable task.”
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General Index of Material Used and Prepared By The Underground Water Commission

In connection with the preparation of the Commission’s Report to the Governor and Legislature, consider-
able material dealing with underground water and conservation problems was collected. This material along
with a record of all of the Commission’s hearings, studies and findings is included in this index.

The material contained in this index includes forty-one bound books, five miscellaneous books, one case

of tape recording reels and one file with maps.
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3 Prescott-Cottonwood 9/8-9/1952
4 Cottonwood 9/9/1952
5 Holbrook. 9/10/1952
6 Holbrook 9/10/1952
7 (small) Holbrook 9/10/1952
8 (small) Holbrook 9/10/1952
9 Safford 9/12/1952
10 Safford 9/12/1952
11 Safford-Willcox 9/12-13/1952
12 Willcox 9/13/1952
13 Willcox-Nogales 9/13-22/1952
14 Nogales-Tucson 9/22/1952
15 Tucson 9/22-23/1952
16 Tucson-Marana 9/23/1952
17 Marana 9/23/1952
18 Coolidge 9/24/1952
19 Coolidge 9/24/1952
20 Coolidge-Eloy 9/24-25/1952
21 Eloy 9/25/1952
22 Eloy 9/25/1952
23 Casa Grande 9/26/1952
24 Casa Grande 9/26/1952
- 25 Phoenix 9/29/1952
26 Phoenix 9/29/1952
27 Phoenix 9/30/1952
28 Phoenix 9/30/1952
29 Phoenix . 9/30/1952
and 10/1/1952
30 Phoenix 10/1/1952
31 Phoenix 10/1/1952
32 Phoenix 10/1/1952
33 Parker 10/3/1952
34 Parker 10/3/1952
35 Phoenix 10/22/1952
36 Phoenix - 10/22/1952
37 Phoenix 10/22/1952
VOLUME XV
ACCOUNTING RECORDS
PART 1 Journal
PART 2 Claim File
PART 3 Ledger
VOLUME XVI
PART 1 Scrap Book
VOLUME XVii
Gila  Water Commissioner Report 1951
VOLUME XVHI
MAPS
PART 1
SECTION 1 Map of Arizona showing, Alluvial De-

posits and Principal Areas' of Ground-

Water Development.



SECTION II
SECTION 1II
SECTION 1V
SECTION V
SECTION VI
SECTION VII
SECTION VIII
SECTION IX
SECTION X
SECTION XI

SECTION XII

PART 2
SECTION 1
SECTION 1I

SECTION I

SECTION IV

SECTION V

SECTION VI
SECTION VII

SECTION VI

SECTION IX

SECTION X
SECTION XI

SECTION  XII

SECTION XIII
SECTION XIV
SECTION XV

SECTION XVI
SECTION XVII

Geologic Map “of Arizona

Relief Map of State of Arizona
Topographic Map of -the State of “Ari-
zona—100 Meter Intervals

U.S.G.S. Base Map State of Arizona
General Highway Map State of Arizona
Map of Land Status of Arizona

Base Map Salt River Basin
Topographic Maps Grand Canyon Na-
tional Park and Monuments

Map of Safford Valley showing Water
Rights

Map of Salt River Project showing
Depths to Water

Contour Map of Verde River Irrigation
and Power District

Map * of Arizona showing critical
Ground-Water Areas
Ground-Water Levels and Pumpage

Data for 1950

Safford Basin

a. Maps showing Ground Water and
Storage

b. Generalized Section across San Simon
Basin

Upper Santa Cruz Valley

a. Ground-Water Contours Santa Cruz
and Rillito Rivers

b. Longitudinal Profile through Santa
‘Cruz Valley showing the effect of
pumping

¢. Run-off, Pumpage and Ground-Water
Levels Rillito Creek

Upper Santa Cruz Valley

a. Ground-Water Contour Map Santa
Cruz Basin near Tucson

b. Water Level Losses from Year Indi-
cated to 1947 Santa Cruz Basin
near Tucson

¢. Changes in Water Table Santa Cruz
Basin near Tucson 1947-52

Continuous Water Level Record Lower

End of Pima Pumping Area

Avra-Altar Valley

a. Ground-Water Contour Map Avra-
Altar Valley Spring 1952

b. Lowering of Water Table Avra-Altar
Valley 1940-52

c. Lowering of Water Table Avra-Altar
Valley 1951-52

Upver Santa Cruz Valley

a. Water Level Changes 1946-52 Upper
Santa Cruz Valley Dec. 27, 1948

b. U of A Agricaltural Building Well
Static Water Levels 1915-52

Lower Santa Cruz

a. Ground-Water Contours in the Eloy
Valley

b. Depth to Water and Pumping in the
Eloy Valley

c.- Well Locations and Decline of Water
Levels in the Eloy Valley

Map Cortaro Water Users’ Association

Map of a Portion of Maricopa County

showing Mountain Areas and Elevations

of Water Table Spring 1951

Map of .a Portion of Maricopa County

showing Areas and Decline of Water

Table

Ground Water Contour Maps on Salt

River Project- 1925-30-35-40

Ground Water Contour Maps on Salt

River Project 1942-44-46-48

Ground Water Contour Maps on Salt .

River Project 1950-51-52

Chemical Types of Water in Salt River
Valley 1946 ]

Roosevelt Irrigation District Maricopa
County, Arizona

SECTION XVII Hassayampa Project

a. Cotitour Map of Hassayampa—Peoria
Areas

SECTION XIX

SECTION XX

SECTION XXI

SRP1011

b. Contours in Morristown—Wittman
Area

Hassayampa Project

a. Isohyets Walnut Grove Dam Site

b. Location of Draw-down Wells in
Hassayampa River

¢. Ground-Water Contours on Lower
Hassayampa River

Yuma Project

a. General Map Wellton-Mohawk Divi-
sion

b. Arizona Valley Division Yuma Pro-
ject

¢. Seepage and Water Table Investiga-
tion

d. Yuma-Mesa and Yuma Valley

Little Chino Valley

a. Geologic Map of Little Chino Vailey

b. Ground-Water Contours Little Chino
Valley

¢. Recession in Artesian Wells Litte
Chino Valley

d. Recession in Sutface Wells
Chino Valley

e. Recession in wells, Granite Creek and
Lonesome Valley

Little

SECTION XXII Navajo County

PART 3

a. Map of the Joseph City Unit Hol-
brook Project
b. Cultivated Lands in Navajo County

SECTION XXIIIMap of Rainbow Valley and Waterman

SECTION 1

SECTION I

SECTION 111

SECTION 1V

SECTION V

SECTION VI

Wash Area

U.S.G.S. Quadrangle Sheets (Code)
Canyon De Chelly National

Monument Aal
Petrified Forest Aa2
Grand Canyon Abl
Flagstaff Ab2
1J.5.G.S. Quadrangle Sheets

Camp Verde Acl
Promontory Butte Ac2
Pine Ac3
Diamond Butte Acd
Payson Acd
Turret Peak Ac6
Petrified Forest Adi
U.S.G.S. Quadrangle Sheets

Jacob Lake Bal
Bright Angel Ba2

West Half Grand Canyon National

Park (see Part 1, Section IX) Ba3
Grand Canyon National Park

(see Part 1, Sextion IX) Bad
Jerome Ba$s
Picacho Butte Ba6
Turkey Canyon Ba7
Bridge Canyon Bbi
Chloride Bb2
U.S.G.S. Quadrangle Sheets

Yucca Bel
Buck Mountains Be2
Needles Bce3
Topock Bcd.
Parker Dam Area Bcs
Parker (1909) Bcb
Parker (1949) Bc7
Saw Tooth Range (California) Be8
Whipple Mountains, California-
Arizona Bc9
U.S.G.S. Quadrangle Sheets

Clarkdale Bd1
Paulden Bd2
Simmons Bd3
Camp Wood Bd4
Mingus Mountain Bds
Prescott Bd6
Iron Springs Bd7
Sheridan Mountain Bd8
U.S.G.S. Quadrangle Sheets

Bagdad Bd9
Mayer Bd10
Mt. Union Bd1i1




SECTION VII

SECTION VIII

SECTION IX

SECTION X

SECTION XI

SECTION XII

SECTION XIII

SECTION XIV

Kirkland

Bumblebee

Crown King
Wagoner

Bradshaw Mountains
Congress

1).5.GG.S. Quadrangle Sheets
Phoenix

Cashion

Maricopa

Antelope Peak
Estrella

Gila Bend

Sheba

Sentinel

Vekol Mountains

U.S.G.S. Quadrangle Sheets
Linskey

Moon Mountain

Big Maria Mountains
Dome Rock

Ehrenberg

Trigo Peaks

Cibola

Hyder

U.S.G.S. Quadrangle Sheets
Red Hill

Picacho

Aztec

Stoval

Norton

(not surveyed)

Laguna

Picacho Peak (missing)

U.S.G.8. Quadrangle Sheets
(not surveyed)

Aguila Mountains

Kim

(not surveyed)

Mohawk

Wellton

Fortuna

Yuma (1903) 2 copies
Yuma (1943) (missing)
U.S.G.S. Quadrangle Sheets
Ajo

Morenci (2 copies)
Clifton

Jackson Mountain
Klondyke

Mt. Graham

Sierra Bonita Ranch
Galiuro Mountains

Reserve (N.M.)

U.S.G.S. Quadrangle Sheets
Blue House Mountain
McFadden Peak

Cave Creek

Rockinstraw Mountain
Roosevelt

Fort McDowell

Camelback

Old Dominion

Globe

Miami Copper Belt
U.S.G.S. Quadrangle Sheets
Inspiration

Haunted Canyon

Iron Mountain

Globe

Pinal Ranch

Superior

Picket Post Mountain

Ray and Vicinity

Christmas

Ray

U.S.G.S. Quadrangle Sheets
Florence

Desert Well

Mesa

Bd12
Bd13
Bd14
Bd15
Bd 16
Bd17

Cal
Ca2
Ca3
Cad
Cas
Ca6
Ca7
Ca8
Ca9

Cb1
Ch2
Cb3
Cb4
Cbs
Ch6
Cb7
Chs

Cb9
Cb10
Cbl1
Cb12
Cb13
Cbi14
Cb1s
Cb16

Ch17
Cb18
Chb 19
Cb20
Ch21
Ch22
Chb23
Cb24
Ch25

Cd1
Dal
Da2
Da3
Da4
Das
Da6
Da7
Da8

Dbl
Db2
Db3
Db4
Db5
Dbo
Db7
Db8
Db9
Dbl10

Dbi1
Dbl12
Db13
Db14
Dbl5s

Db16.

Db17
Db18
Db19
Db20

Db21
Db22
Db23

174

SECTION XV

SECTION XVI

SECTION XVII
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Sacaton

Gila Batte
Brandenberg Mountain
Saddle Mountain

Winkelman, 30 minute series
Winkelman, 15 minute series
Winkelman, 714 minute series

Crozier Peak
Holy Joe Peak

U.S.G.S. Quadrangle Sheets
Lookout Mountain
Putnam Wash

Black Mountain
Signal Peak

Casa Grande

Clark Ranch
Mammoth
Peppersauce Wash
Camp Bonito

Red Rock

Eloy

Silver Reef Mountain
U.S.G.S. Quadrangle Sheets
Cortaro

Tucson

Tucson

San Xavier Mission
Cocoraque Butte

San Vicente
Comobabi

Twin Buttes

Palo Alto Ranch
Baboquivari Peak

U.S.GS. Quadrangle Sheets
Sells

Patagonia

Tubac

Arivaca

Presumido Peak

Vamori

Nogales

Ruby

Oro Blanco

SECTION XVIIIU.S.G.S. Quadrangle Sheets

SECTION XIX

SECTION XX

- SECTION XXI

San Simon

Vanar

Bowie

Fisher Hills

Willcox

Winchester Mountains
Redington

Dos Cabezas

U.S.G.S. Quadrangle Sheets
Cochise

Dragoon

Happy Valley

Chiricahua

Pearce

Tombstone and Vicinity
Tombstone District

Benson

U.S.G.S. Quadrangle Sheets
Perilla

Cienega Springs (N.M.)
Douglas

Bisbee

Bisbee and Vicinity
Hereford

Db24
Db25
Db26
Db27
Db28a
Db28b
Db28c¢
Db29
Db30

Db31
Db32
Db33
Db34
Db35
Db36
Db37
Db38
Db39
Db4o
Db41l
Db42

(Code)
Dcl
Dc2
Dc3
Dc4
Dcs
Dc6
Dc7
Dc8
Dco

Decl0

Dcll
Dcl2
Dcl3
Dcl4
Dcl5
Dcl6
Dcl7
Dc18
Dcl19

Ddl
Dd2
Dd3
Dd4
Dds
Dd6
Dd7
Dds

Dd9
D410
Dd11
Ddi12
Dd13
Dd14
Dd1s
Dd16

Dd17
Ddl17a
D418
D419
Dd20
D421

Miscellaneous Quadrangle Maps

Walnut Wells—N. M.
Pelona—N.M.
Roberts Mountains
Bristol Range

2la
21b
21c
21d

SECTION XXII Code Index to Quadrangle Sheets
SECTION XXII General Index to Maps

PART 4
SECTION I

General Highway Maps
Counties in Arizona

of Various
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